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Nell’ambito dello sviluppo della linea per la diagnosi e il trattamento dello Scompenso Cardiaco
Cronico (SCC), il panel di esperti ha formulato tre raccomandazioni cliniche partendo dal seguente
quesito:
Quali competenze dovrebbero essere presenti nel team multidisciplinare coinvolto
nell'assistenza ambulatoriale o comunitaria delle persone con insufficienza cardiaca?
Raccomandazione 1. Si raccomanda che il paziente con scompenso cardiaco cronico venga inserito in
un programma di gestione multidisciplinare.
[Raccomandazione forte a favore, qualità delle prove bassa].
Raccomandazione 2. Si raccomanda che il team multidisciplinare si occupi di:
-

diagnosticare l'insufficienza cardiaca

-

fornire informazioni alle persone con nuova diagnosi di insufficienza cardiaca

-

gestire le nuove diagnosi d’insufficienza cardiaca, quelle scompensata o in fase avanzata
(classe da III a IV della NYHA [New York Heart Association])

-

ottimizzare il trattamento

-

avviare nuovi farmaci che necessitano di supervisione specialistica

-

continuare a gestire l'insufficienza cardiaca dopo una procedura interventistica come
l'impianto di un defibrillatore cardioverter o un dispositivo di resincronizzazione cardiaca

-

gestire l'insufficienza cardiaca che non risponde al trattamento.

[Raccomandazione forte, qualità delle prove bassa]. (Adottata da NICE NG106)
Raccomandazione 3. Si raccomanda che la composizione del team multidisciplinare preveda:
Core components
•

Cardiologo esperto in scompenso cardiaco

•

Infermiere con competenze avanzate in scompenso cardiaco

•

Medico internista/geriatra

•

Medico di medicina generale

Sulla base delle risorse disponibili e stadio dello scompenso
•

Specialista di cure palliative (con coinvolgimento precoce)

•

Specialista di medicina riabilitativa

•

Psicologo

•

Assistenza sociale/domiciliare

•

Telemedicina

[Raccomandazione forte, qualità delle prove bassa].
Il panel di esperti ha formulato le raccomandazioni draft seguendo un processo metodologicamente
rigoroso che, in conformità a quanto previsto dal Manuale metodologico dell’ISS, ha utilizzato il GRADE
Evidence to Decision (EtD) framework per procedere in modo strutturato e trasparente dalle prove
alla raccomandazione.
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La valutazione degli interessi dichiarati dai membri del panel non ha rilevato nessun
potenziale o rilevante conflitto di interesse rispetto alla tematica oggetto del quesito clinico.
Di seguito si riportano l’EtD framework e le appendici per le raccomandazioni 1, 2, 3:


Appendice A – Quesito clinico e strategia di ricerca



Appendice B – Caratteristiche degli studi inclusi ed elenco degli studi esclusi con motivazione



Appendici C1-C5 – Sintesi delle evidenze



Appendice D – Valutazione della qualità metodologica degli studi inclusi



Appendici E1-E5 – Tabelle delle evidence



Appendice F – Bibliografia



Appendice G – Costi

Per i dettagli su: Gruppo di sviluppo della LG fare riferimento al documento Gruppo di sviluppo della LG
scaricabile
dal
link:
https://snlg.iss.it/wp-content/uploads/2021/12/Gruppo-disviluppo_LGMCV_v2.2.pdf
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EtD framework e Appendici Raccomandazioni n. 1, n. 2 e n. 3
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QUESITO CLINICO 1. TEAM MULTIDISCIPLINARE
Quali competenze dovrebbero essere presenti nel team multidisciplinare coinvolto nell'assistenza ambulatoriale o comunitaria
delle persone con insufficienza cardiaca?
POPOLAZIONE:

Adulti con insufficienza cardiaca in un ambiente comunitario o ambulatoriale.

INTERVENTO:

Team multidisciplinare (MDT): personale infermieristico; Equipe multidisciplinare di cure palliative; Farmacista
L'intervento deve comprendere (in media) almeno due incontri faccia a faccia.
Stratificazione: Durata dell'intervento erogato nello studio; ≤ tre mesi (brevi); da tre mesi a sei mesi (metà); > sei mesi (lungo)

CONFRONTO:

Usual care

ESITI PRINCIPALI:

Critici
- Mortalità per tutte le cause
- Qualità della vita
- Ricovero non pianificato
Importanti
- Ottimizzazione e aderenza della medicina
- Morire nel luogo di morte preferito (per i pazienti in cure palliative)
- Eventi avversi: ipotensione, iperkaliemia e funzionalità renale
- Esperienza del paziente e del caregiver

DISEGNI DI STUDIO:

Revisioni sistematiche di RCT, RCT (inclusi cluster randomised)

COMMENTI:

Gli studi riguardanti la cura e la gestione delle dimissioni dei pazienti ricoverati per scompenso cardiaco rientrano nell'ambito delle linee guida per lo
scompenso cardiaco acuto. Pertanto, per essere inclusi in questa PICO, i pazienti dovevano aver avuto almeno un incontro in presenza dopo la dimissione
ospedaliera. Non è stata definita una durata minima dell'intervento, ma l'ultima misura di esito doveva essere di almeno tre mesi dopo l'inizio dell'intervento.

CONFLITTI DI
INTERESSE

La policy ISS relativa alla dichiarazione e gestione del conflitto di interessi è stata applicata e non è stato identificato nessun interesse rilevante o
potenzialmente rilevante. Tutti i membri del panel presenti alla riunione hanno votato, determinando la direzione e la forza della raccomandazione.
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VALUTAZIONE
Problema
Il problema è una priorità?
GIUDIZI

RICERCA DELLE PROVE

○ No
○ Probabilmente no
○ Probabilmente si
○ Si
○ Varia
○ Non so

Lo scompenso cardiaco (SC) rappresenta una sfida costante per il Sistemi Sanitario in termini di risorse e costi
(Leventhal 2011, Sahlen 2016, Wong 2016, Rogers 2017, Ortiz-Bautista 2019, You 2020). I pazienti con SC,
infatti, sperimentano spesso episodi di esacerbazione, ricoveri ospedalieri multipli (de Souza 2014, Leventhal
2011, Rogers 2017, Chen 2018, You 2020) in particolare tra gli adulti di età >65 anni (Sahlen 2016,
Sidebottom 2015, Huynh 2019), e alta mortalità (de Souza 2014, Leventhal 2011, Domingues 2011, Laufs
2018, Schulz 2020).
Gli effetti clinici immediati e a lungo termine dello SC comprendono la disfunzione ventricolare sinistra che
contribuisce alla significativa riduzione della gittata cardiaca, responsabile di sintomi debilitanti come
dispnea, irrequietezza, affaticamento e debolezza (Sidebottom 2015, Cajanding 2016, Wong 2016, Schmaderer
2021). Ancora più importante, lo SC ha un impatto significativo sullo stato fisico ed emotivo dell’individuo
(Sidebottom 2015, Cajanding 2016, Rogers 2017, Chen 2018, Schmaderer 2021) dato che aumenta il disagio
psicologico influenzando negativamente l'umore (Cajanding 2016, Rogers 2017). Psicologicamente, i pazienti
con SC sperimentano sentimenti di incertezza e paura poiché le loro condizioni possono cambiare
rapidamente con una sensazione di morte imminente. Dal punto di vista sociale, i pazienti con SC si sentono
isolati ed un peso per chi li assiste poiché spesso richiedono assistenza nella vita quotidiana (Wong 2016). Lo
SC porta, quindi, ad una compromissione significativa della qualità della vita (QoL) (Domingues 2011, de
Souza 2014, Sidebottom 2015, Cajanding 2016, Wong 2016, Rogers 2017, Chen 2018, Schmaderer 2021,
Schulz 2020), il cui miglioramento si traduce in minori ricoveri ospedalieri e mortalità. Sebbene, una volta
dimessi, i pazienti con SC debbano prendersi cura della propria terapia quotidiana, di solito senza il supporto
o la sorveglianza continua degli operatori sanitari (Schulz 2020, Schmaderer 2021). Le linee guida sullo SC
(Dickstein 2008) sottolineano che l'educazione all'aderenza ai farmaci e ai segnali precoci di scompenso
imminente, il supporto del comportamento di auto-cura e l'ottimizzazione della terapia farmacologica e dei
dispositivi relativi, sono gli obiettivi principali della cura a lungo termine (Dendale 2012). Oltre alle terapie
farmacologiche e mediche convenzionali che sono considerate trattamenti cardine nella gestione dei pazienti
con SC, sono stati promossi interventi volti ad affrontare i bisogni psicosociali, cognitivi/informativi,
comportamentali ed emotivi tra i pazienti con SC (Kulshreshtha 2010, de Souza 2014, Cajanding 2016).
Uno degli approcci suggeriti per la cura del paziente con SC è, così, l'implementazione di programmi di
gestione multidisciplinare della malattia, progettati per migliorare l'efficacia e l'efficienza delle cure (de Souza
2014, Andryukhin 2010, Ortiz-Bautista 2019).

CONSIDERAZIONI AGGIUNTIVE
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Effetti desiderabili
Quanto considerevoli sono gli effetti desiderabili attesi?
GIUDIZI

RICERCA DELLE PROVE

○ Irrilevanti
○ Piccoli
○ Moderati
○ Grandi
○ Variano
○ Non so

E’ stata identificata una linea guida (LG) NICE (NG106, 2018) che risponde perfettamente al quesito in esame.
Essendo la linea guida di alta qualità, si procede con il processo di adolopment della LG per intraprendere iter
di adozione/adattamento delle raccomandazioni nel contesto italiano (Schünemann, 2017).

CONSIDERAZIONI AGGIUNTIVE

È stata aggiornata la revisione sistematica con ricerca della letteratura, dal 2018 al 2021, sulle banche dati
Embase, Medline e Cochrane Library che ha identificato 1870 records, da cui sono state selezionate 14
revisioni sistematiche (RS) e 8 RCTs che soddisfano i criteri per rispondere al quesito clinico proposto. Inoltre,
sono state considerate sia la Linea Guida NICE (NG106), da cui sono state estratte 22 pubblicazioni, che la
Linea Guida ESC (McDonagh 2021), da cui sono stati selezionati 2 ulteriori studi.
In totale, sono stati individuati 91 RCTs che permettono di rispondere alle seguenti comparazioni:
1) Palliative care: da 3 RS sono stati estratti 11 RCTs, inoltre sono stati inclusi 2 RCTs derivanti dalla search
strategy ed uno studio dalla LG NICE (Appendice C1).
2) Nurse intervention: da 2 RS sono stati estratti 12 RCTs, inoltre è stato considerato uno studio (ottenuto
dalle RS del Collaborative intervention) e 6 studi dalla LG NICE (Appendice C2).
3) Collaborative intervention (Multidisciplinary, Home-based, Case-management): 4 RS da cui sono stati
inclusi 12 RCTs, inoltre sono stati inclusi 2 studi dalla LG ESC (McDonagh 2021) e 13 RCTs dalla LG NICE
(Appendice C3).
4) Pharmacist intervention: da 3 RS sono stati estratti 14 RCTs, inoltre sono stati considerati 3 RCTs
derivanti dalla search strategy e 2 RCTs ottenuti dalla LG NICE (Appendice C4).
5) Telemonitoring intervention: 2 RCTs sono stati ottenuti dalla search da cui sono stati estratti 3 RCTs,
inoltre dalle RS del Collaborative HealthCare sono stati estratti ulteriori 6 studi. Infine dalla search sono
stati selezionati 3 RCTs (Appendice C5).
L’Appendice C riporta il diagramma di flusso della selezione degli studi mentre l’Appendice B la lista degli
studi inclusi.
Inoltre, ciascuna Appendice C (C1-C5) include la sintesi delle evidenze con forest plot per ogni singola
comparazione.
TRA GLI ESITI DESIDERABILI SI RIPORTANO LE SEGUENTI COMPARAZIONI CON EFFETTI SIGNIFICATIVI A FAVORE
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DELL’INTERVENTO.
PER OGNI COMPARAZIONE IL GRUPPO DI CONFRONTO È LO USUAL CARE.
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OUTCOM
E
CRITICO
Mortalità
per tutte
le cause

Effetti statisticamente significativi a favore dell’intervento:
-

-

-

Mortalità
per cause
CV

-

intervention:

-

COLLABORATIVE

-

Multidisciplinary
: intervento a breve termine (da 3 mesi a 1 anno; RR 0.68, 95% CI 0.48 to 0.98; 5
studi; MDT=564 vs controllo=540).

-

Home-based:
pazienti (pz) ad alto rischio con intervento a lungo termine (RR 0.68, 95% CI 0.51
to 0.92; 1 studio; HOME=344 vs controllo=339), come confermato dalla stima
pooled (RR 0.74, 95% CI 0.57 to 0.97; 3 studi; HOME=581 vs controllo=581).

-

Casemanagement: pz ad alto rischio con intervento a lungo termine (RR 0.61 95% CI,
0.40 to 0.93; 2 studi; CASE=193 vs controllo=190).

TELEMONITORIN
G intervention: intervento a medio termine tra pz ad alto rischio (RR 0.38, 95% CI 0.22
to 0.67; 2 studi, telemonitoring =218 vs controllo=220).
intervention:
-

-

Qualità

PALLIATIVE
care: intervento a lungo termine (RR 0.44, 95% CI 0.20 to 0.99; 1 studio; palliativo=187
vs controllo=197).

COLLABORATIVE

Multidisciplinary
: intervento a lungo termine in pz ad alto rischio (RR 0.16, 95% CI 0.05 to 0.51; 1
studio; MDT=112 vs controllo=122).

TELEMONITORIN
G intervention: pz a basso rischio (RR 0.76, 95% CI 0.59 to 0.99, 4 studi, telemonitoring
=1637 vs controllo=1613), nel medio o lungo periodo.
NURSE
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della vita

intervention: intervento a breve termine, SF-12 (physical (35 vs. 40) and mental (42 vs.
49) were significantly lower in the control group versus the intervention group
(P<0.05); 1 studio) e MLHQF (improvement in quality of life, self-esteem and mood
scores; 1 studio); intervento a lungo termine per MLHQF (1 studio).
-

intervention:
-

-

COLLABORATIVE

Multidisciplinary
: intervento a breve termine nei pz a basso rischio (Chronic heart failure
Questionnaire MD 8.60, 95% CI 3.89 to 13.31; 1 studio; MDT=142 vs
controllo=140). Intervento nel medio termine per SF-36 (physical functioning
(P=0.03), and physical health component (P=0.03); 1 studio). Intervento nel lungo
periodo per EQ-5D (MD 0.07, 95% CI 0.02 to 0.12; 2 studi; inoltre da 1 studio:
improvement in physical functioning).
intervento nel medio termine (MLHQF, SF-36; 1 studio).

Home-based:

-

PHARMACIST
intervention: MLHQF nel medio periodo (emotional and physical quality-of life scores;
1 studio) e lungo periodo (MD -11.21, 95% CI -19.83 to -2.59; farmacista =192 vs
controllo=209; 3 studi; e cosi 1 studio: Improvement in QoL).

-

TELEMONITORIN
G intervention: SF-36 tra pz ad alto rischio con intervento nel lungo periodo (OR 1.55,
95% CI 1.30 to 1.85; 1 studio, telemonitoring =682 vs controllo=678).
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Ricovero
ospedalier
o

-

PALLIATIVE
care: in termini di riammissioni ospedaliere considerando l’intervento a breve termine
(RR 0.53, 95% CI 0.33 to 0.88; 1 studio; palliativo=43 vs controllo=41).

-

NURSE
intervention: in termini di riammissioni (investigato da 3 mesi a 2 anni) per
l’intervento nel lungo periodo (RR 0.85, 95% CI 0.75 to 0.96; 5 studi;
infermieristico=502 vs controllo=453).

-

Ricovero
ospedalier
o per HF

intervention:

COLLABORATIVE

-

Multidisciplinary
: intervento a breve termine tra pz a basso rischio (RR 0.69, 95% CI 0.50 to 0.95; 1
studio; MDT=142 vs controllo=140), oltre che nel lungo periodo tra pz ad alto rischio
(RR 0.75, 95% CI 0.61 to 0.94; 4 studi; MDT=302 vs controlli=303). In termini di
riammissioni ospedaliere, per l’intervento a medio (RR 0.26, 95% CI 0.11 to 0.61; 1
studio; MDT=44 vs controlli=77) e lungo termine (RR 0.72, 95% CI 0.59 to 0.88; 2
studi; MDT=166 vs controlli=167) nei pz ad alto rischio.

-

Casemanagement: pz ad alto rischio con intervento nel medio periodo (RR 0.52, 95% CI
0.28 to 0.97; 1 studio; CASE=79 vs controllo=82).

-

PHARMACIST
intervention: per l’intervento nel medio periodo tra i pz ad alto rischio (RR 0.68, 95%
CI 0.53 to 0.89; 2 studi, farmacista =115 vs controllo=115). In termini di riammissioni
ospedaliere, per il medio o lungo periodo (RR 0.80, 95% CI 0.67 to 0.96; 8 studi;
farmacista =1606 vs controllo=1591).

-

TELEMONITORIN
G intervention: intervento a breve termine nei pz ad alto rischio (RR 0.32, 95% CI 0.12
to 0.85; 1 studio, telemonitoring =25 vs controllo=26).

-

NURSE
intervention: in termini di riammissioni (a 1 anno), considerando l’intervento a lungo
termine nei pz ad alto rischio (RR 0.45, 95% CI 0.24 to 0.82; 1 studio; infermieristico=84
vs controllo=81).

-

intervention:

COLLABORATIVE
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-

Multidisciplinary
: nei pz ad alto rischio per l’intervento a breve termine (RR 0.15, 95% CI 0.04 to 0.65;
1 studio; MDT=51 vs controlli=47). In termini di riammissioni, per l’intervento a
lungo termine nei pz ad alto rischio (RR 0.52, 95% CI 0.29 to 0.94; 1 studio; MDT=80
vs controlli=80).

-

PHARMACIST
intervention: in termini di riammissioni ospedaliere (misurata da 6 mesi a 4.7 anni), tra
pz ad alto rischio con un intervento nel lungo periodo (RR 0.49, 95% CI 0.28 to 0.78; 1
studio, farmacista =165 vs controllo=175).

-

TELEMONITORIN
G intervention: intervento a lungo termine nei pz ad alto rischio (RR 0.52, 95% CI 0.30
to 0.90; 1 studio, telemonitoring =40 vs controllo=40).
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OUTCOME
IMPORTANTE
Ottimizzazione
della medicina

Effetti statisticamente significativi a favore dell’intervento:
-

-

NURSE
intervention:
prescrizione ACEi/ARB o ARB nel lungo periodo (un anno; ACEi/ARB RR 1.19, 95% CI 1.08 to
1.31; 1 studio; infermieristico=79 vs controllo=81; ARB RR 1.96, 95% CI 1.11 to 3.47; 2 studi;
infermieristico=205 vs controllo=162).
COLLABORATIVE
intervention:
-

Multidisciplinary:
prescrizioni di ACEi (registrate dai 3 mesi ai 4 anni) considerando gli interventi a breve
termine (RR 1.28, 94% CI 1.04 to 1.59; 5 studi; MDT=155 vs controllo=153) fino al lungo
termine. Ad un anno, considerando l’intervento a medio termine, per la “pharmacological
tailored therapy” (MD 13.74, 95% CI 1.09 to 26.39; 2 studi; MDT=122 vs controllo=122).

-

Case-management:
prescrizioni di beta bloccanti per l’intervento nel lungo periodo (RR 1.13, 95% CI 1.03 to
1.25; 1 studio; CASE=96 vs controllo=90).

-

PHARMACIST
intervention: considerando l’intervento a medio termine (RR 1.38, 95% CI 1.19 to 1.60; 2 studi,
farmacista =185 vs controllo=182) aumento delle prescrizioni ACEi/ARB a 6 mesi.

Aderenza della
medicina

-

PHARMACIST
intervention: nel breve periodo (MMAS-8; 1 studio) e nel lungo periodo (self-report/MMAS-4;
3 studi e cosi PDC; 1 studio).

Esperienza del
paziente e del
caregiver

-

NURSE intervention: nel
breve periodo (HF awareness and self-care knowledge scores (P<0.001); 1 studio); nel medio
periodo (HF knowledge and HF self-care (1 studio) e patient satisfaction (1 studio)); nel lungo
periodo (self-care scores (p=0.01); 1 studio).

-

PHARMACIST
intervention: nel lungo periodo (patient satisfaction e knowledge score; 4 studi).

Per ulteriori approfondimenti si sono riportati anche Altri Outcome (non oggetto di interesse in questo pico) derivanti
dalla letteratura esaminata in Appendici C1-C5.
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Sottogruppo: stato di rischio al momento della randomizzazione (pazienti ad alto rischio rispetto a pazienti a basso
rischio).
L'alto rischio include: nuova diagnosi; scompenso recente (definito come ricovero ospedaliero per scompenso
cardiaco); malattia grave e/o non responsiva (definita come NYHA III/IV); pazienti che richiedono la titolazione del
farmaco, l'impianto del dispositivo o altri interventi chirurgici.
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Effetti indesiderabili
Quanto considerevoli sono gli effetti indesiderabili attesi?
GIUDIZI

RICERCA DELLE PROVE

CONSIDERAZIONI AGGIUNTIVE

○ Grandi
○ Moderati
○ Piccoli
○ Irrilevanti
○ Variano
○ Non so

In totale, sono stati individuati 91 RCTs.
Tra gli effetti indesiderabili si evidenzia:
OUTCOME
IMPORTANTE
Eventi avversi

Effetti statisticamente significativi a favore dell’intervento:
Pharmacist intervention: eventi avversi quali danni renali a 4.7 anni per
l’intervento a lungo termine (RR 0.60, 95% CI 0.37 to 0.98; 1 studio, intervento
farmacista =1090 vs controllo=1074).

Appendice C (C1-C5) include la sintesi delle evidenze con forest plot per ogni singola comparazione.

Qualità delle prove
Qual è la qualità complessiva delle prove di efficacia e sicurezza?
GIUDIZI

RICERCA DELLE PROVE

CONSIDERAZIONI AGGIUNTIVE

○ Molto bassa
○ Bassa
○ Moderata
○ Alta
○ Nessuno studio incluso

Il rischio di bias degli studi valutati è riportato in Appendice D.

Molto bassa

Molto bassa

Molto bassa/Bassa

Molto bassa

Telemonitori
ng
intervention
Bassa

-

-

Molto bassa (MDT)

-

Bassa

Molto bassa

Bassa

Molto bassa (MDT)
Molto bassa/Bassa

Molto bassa

Molto
bassa/Bassa
Bassa/
Moderata
Bassa

Molto bassa/Bassa

Bassa
Molto bassa/
Bassa
Molto
bassa/Bassa
Molto bassa

Molto
bassa/Bassa
Molto
bassa/Bassa
Molto
bassa/Bassa
-

Palliative
care

OUTCOME
Mortalità per tutte le
cause
Mortalità per cause
CV
Mortalità per HF
Qualità della vita
Ricovero ospedaliero
Ricovero ospedaliero
per HF
Eventi avversi

Molto bassa

Nurse
intervention

Collaborative
intervention

Molto bassa (MDT;
CASE)
Bassa (MDT)

Pharmacist
intervention

Bassa/Moderata
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Ottimizzazione della
medicina
Aderenza della
medicina
Esperienza del
paziente e del
caregiver

Bassa

Da Molto bassa
(MDT; CASE) a
Moderata (CASE)
-

Bassa/Moderata

Molto
bassa/Bassa

-

Da Molto
bassa a
Moderata
-

Molto bassa

-

Molto bassa

Molto bassa

-

Molto bassa

-

Valori
C’è incertezza o variabilità nel valore attribuito agli esiti principali?
GIUDIZI

RICERCA DELLE PROVE

○ Importante incertezza o
variabilità
○ Possibile importante
incertezza o variabilità
○ Probabilmente nessuna
incertezza o variabilità
importante
○ Nessuna incertezza o
variabilità importante

È stata effettuata una revisione sistematica con ricerca della letteratura sulle banche dati Embase, Medline che
ha identificato 1753 records.
Vedere Appendice G
Si confermano gli esiti principali quali la qualità di vita (McIlvennan 2016, Metzger 2013), gli esiti riportati dai
pazienti (McIlvennan 2016, Hadler 2020, Brannstrom 2006, Metzger 2013, Stocker 2017, Mathew 2018, Azzolin
2015, Boscart 2017, Whitty 2012, Talabani 2020, Ivynian 2020, Cajita 2018, Woo 2018), e l’ottimizzazione della
terapia (Boscart 2017, Metzger 2013, Whitty 2012, Talabani 2020, Ivynian 2020).

CONSIDERAZIONI AGGIUNTIVE

Palliative care:
Uno studio (McIlvennan 2016) ha evidenziato come l’80% dei fornitori di cure palliative ritenesse che i pazienti non
avessero discusso di tale assistenza coi cardiologi. Una soluzione potrebbe essere la nomina di un cardiologo che
permetta di fornire un collegamento diretto per la messa in atto delle cure palliative. Spesso, questo ruolo è svolto
da una infermiera specializzata nella cura dell’insufficienza cardiaca o tramite case management. Uno studio
condotto in Germania (Klindtworth 2015) ha sottoposto un questionario a pazienti anziani con SC e trattati da team
multidisciplinare in cui diverse figure sanitarie (quali fisioterapisti, terapisti occupazionali, logopedisti)
collaboravano col personale infermieristico ed i medici. È risultato come i soggetti con SC spesso non si ritenessero
tali, non percependo la patologia come una malattia cronica limitante con decorso a lungo termine. Anche uno
studio americano (Hadler 2020) ha richiesto agli intervistati se fossero interessati a ricevere tali servizi assistenziali
dal proprio cardiologo o tramite consulenza specialistica ed entrambe le opzioni hanno ricevuto consensi (Hadler
2020). La pianificazione avanzata delle cure dovrebbe far parte dell’assistenza standard dei pazienti con
insufficienza cardiaca avanzata. La disponibilità del team dà conforto ai pazienti, che si sentono sicuri e accolti,
nonché coinvolti nelle decisioni (Brannstrom 2006). I pazienti hanno anche riportato una maggior soddisfazione
quando i professionisti, erogatori delle cure palliative, collaboravano col team specializzato nel trattamento dello
SC (Metzger 2013). In generale, sia i pazienti che gli operatori sanitari tendano a non parlare della prognosi
dell’insufficienza cardiaca, rimandando l’esito letale della malattia e non affrontando tutte le tematiche inerenti
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alle cure palliative e alle decisioni da prendere in merito (Stocker 2017).
Nurse intervention:
Lo studio di Mathew et al (Mathew 2018) esamina l’efficacia di un programma educativo sullo scompenso cardiaco
(SC) guidato dall’infermiere e centrato sul paziente anziano con insufficienza cardiaca in un’unità di riabilitazione
cardiaca (a New York). Dallo studio emerge così, come l'educazione del paziente individualizzata e guidata
dall'infermiere sia particolarmente importante per i pazienti più anziani, le cui ulteriori disabilità aumentano la
complessità della malattia (Mathew 2018). Lo studio di Azzolin et al (Azzolin 2015) condotto in Brasile, ha valutato
la conoscenza del paziente rispetto lo SC mediante la misurazione domiciliare per cui sono stati implementati i
seguenti interventi, i) Assistenza all'auto-modifica, ii) Modifica del comportamento, iii) Educazione alla salute, iv)
Insegnamento - farmaci prescritti e v) Insegnamento - Processo della malattia, da parte di un'infermiera
specializzata nella cura dello SC. È stato registrato un miglioramento significativo a seguito della messa in atto degli
interventi infermieristici domiciliari.
Multidisciplinary team, Home-based, Case-management:
L"Enhancing Knowledge and Interprofessional Care for Heart Failure" (EKWIP-HF) è un intervento integrato e
multimodale (Boscart 2017) progettato per ottimizzare l’assistenza ai soggetti con SC nelle case di cura canadesi.
Sono così stati identificati tre principali contributi di EKWIP-HF: i) una maggiore conoscenza dello SC ii) un secondo
beneficio riguarda una maggiore comunicazione tra il personale della casa di cura rispetto a punti decisionali,
trattamenti e valutazioni; iii) infine, è stata notata una più forte collaborazione interprofessionale.
Inoltre, uno studio australiano (Whitty 2012) aveva sottoposto 12 pazienti a delle interviste semi-strutturate con
l’obiettivo di raccogliere le informazioni sulle loro preferenze tra le cure domiciliari e le cure in clinica. È emerso
che i pazienti hanno bisogno di più flessibilità e la possibilità di scelta in base alle singole esigenze. i pazienti hanno
sottolineato anche l’importanza di una modifica in itinere, sia perché la gravità della malattia diminuisce o
aumenta, sia per testare entrambe le opzioni. Lo studio PREFER (Palliative advanced home care and heart failure)
tratta di un modello di assistenza centrata sul paziente che integra l’assistenza per l’insufficienza cardiaca con le
cure palliative fornite al domicilio del paziente (Talabani 2020). I pazienti hanno comunicato la facilità con cui era
possibile contattare il personale sanitario essendo seguiti continuamente dal team con regolari e continue visite
domiciliari e telefonate.
Pharmacist intervention:
Lo studio di Ivynian et al (Ivynian 2020) considera pazienti ricoverati nel reparto cardiotoracico di un ospedale
universitario in Australia, a cui è stato sottoposto un sondaggio volto a comprendere quali informazioni avessero
ricevuto, l’utilità di queste e che tipo di indicazioni avessero realmente bisogno, oltre che la percezione della
comunicazione tra paziente e operatore sanitario. Ottenere informazioni era percepito come un “processo lungo”,
che spesso lasciava poca chiarezza circa la condizione del paziente, dovuto al tempo limitato messo a disposizione
dai medici e per questo si è fatto affidamento maggiormente al personale infermieristico (Ivynian 2020). Così, il
coinvolgimento del personale infermieristico nella pianificazione e nell’erogazione di assistenza, oltre che
un’efficace comunicazione multidisciplinare del team, si è rivelata fondamentale per poter garantire cure
coordinate e informazioni coerenti (Ivynian 2020).
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Telemonitoring:
Uno studio americano (Cajita 2018) ha mostrato come gli anziani abbiano difficoltà nell’uso delle nuove tecnologie,
dovuta al declino della percezione sensoriale (come vista e udito) con difficoltosa interazione con l’interfaccia
mobile o l’udire messaggi audio. Una precedente esperienza con l’mHealth faciliterebbe la volontà di imparare la
sua adozione. La revisione di Woo et al (Woo 2018) elenca le diverse preoccupazioni che si traducono in barriera
per il suo utilizzo. Esse sono principalmente legate alle caratteristiche del dispositivo o alle capacità del paziente.
Le prime riguardano malfunzionamenti del dispositivo, accesso alla tecnologia (ad es. connessione a Internet),
facilità d’uso. Per il paziente invece, le capacità motorie (destrezza fisica limitata, tremori alle mani) e la vista
limitata rappresentano ostacoli fisici all'accettazione della telemedicina, facilmente superabili con l’aiuto di familiari
o caregiver.

Bilancio degli effetti
Il bilancio tra effetti desiderabili ed indesiderabili favorisce l’intervento o il confronto?
GIUDIZI

RICERCA DELLE PROVE

○ È in favore del confronto
○ Probabilmente è in
favore del confronto
○ Non è in favore né
dell’intervento né del
confronto
○ Probabilmente è in
favore dell’intervento
○ È in favore
dell’intervento
○ Varia
○ Non lo so

Le prove sono limitate, anche se appaiono essere a favore dell’intervento

CONSIDERAZIONI AGGIUNTIVE

Si verifica per gli OUTCOME CRITICI una:
- riduzione della mortalità per l’intervento Palliative, MDT, Home-based, Case-management e Telemonitoring;
- riduzione della mortalità per cause CV per l’intervento MDT, Telemonitoring;
- incremento della qualità della vita per l’intervento Nurse, MDT, Home-based, Pharmacist, Telemonitoring;
-riduzione del ricovero ospedaliero per l’intervento Palliative, Nurse, MDT, Case-management, Pharmacist,
Telemonitoring;
- riduzione del ricovero ospedaliero per scompenso cardiaco per l’intervento Nurse, MDT, Pharmacist,
Telemonitoring.
Si verifica per gli OUTCOME IMPORTANTI una:
-ottimizzazione della medicina per l’intervento Nurse, MDT, Case-management, Pharmacist;
-miglior aderenza della medicina per l’intervento Pharmacist;
-positiva esperienza del paziente e del caregiver per l’intervento Nurse, Pharmacist.
Per Altri Outcome, Sintomi e Cambiamento NYHA, si rimanda alle Appendici C1-C5.
Non sono stati trovati effetti indesiderabili legati all’erogazione dell’intervento (tranne che per il Pharmacist
Intervention il quale mostra una riduzione degli eventi avversi) per cui il bilancio degli effetti è in favore
dell’intervento.
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Risorse necessarie
Qual è l’entità delle risorse necessarie (costi)?
GIUDIZI

RICERCA DELLE PROVE

CONSIDERAZIONI AGGIUNTIVE

○ Costi elevati
○ Costi moderati
○ Costi e risparmi
irrilevanti
○ Risparmi moderati
○ Risparmi elevati
○ Varia
○ Non so

L’appendice economica descrive in maniera dettagliata tutte le voci di costo che sono state considerate per
l’analisi. Il modello ha consentito di condurre un’analisi costo-efficacia di un sistema di presa in carico per
pazienti con HF, che prevede l’impiego di un team multidisciplinare (MDT) oppure la pratica tradizionale (UC).
Per l’MDT è stato considerato l’apporto di un infermiere che, affiancando il MMG e lo specialista, fornisse
educazione sanitaria e counselling ai pazienti dimessi dopo una prima ospedalizzazione. Per l’UC è stata
considerata la pratica attuale che prevede una visita di dimissione da parte dello specialista ed una presa in
carico da parte del MMG con una visita semestrale da parte dello specialista.
La struttura di base di questo modello è quella riportata nel lavoro di Pandor et al. (2013). L’adattamento al
contesto italiano è stato effettuato costruendo un modello di Markov ad hoc.
La tabella mostra i costi inclusi nel modello.
QUANTITA’
COSTI
COSTI
FONTE
ANNUA
UNITARI
TOTALI
VISITE MMG
3
13,00 €
39,00 €
nostra stima
20,66 €

2

OSPEDALIZZAZIONI HF

1

10.000,00 €

10.000,00 €

Maggioni et al. 2016

OSPEDALIZZAZIONI
ALTRE CAUSE

3

674,00 €

2.022,00 €

RGS

1.719,68 €

Maggioni et al. 2016

TRATTAMENTO HF
SESSIONI INFERMIERE

24

8,50 €

41,32 €

tariffario nazionale
prestazioni ambulatoriali

VISITE SPECIALISTA

204,00 €

nostra stima

Le visite dello specialista sono state valorizzate utilizzando il tariffario nazionale delle prestazioni
ambulatoriali.
Il costo delle ospedalizzazioni per HF e del trattamento per HF è stato estrapolato dalla letteratura disponibile
(Maggioni et al., 2016).
Per quanto riguarda il costo delle ospedalizzazioni per altre cause si è invece considerato il costo medio
giornaliero riportato dalla Ragioneria Generale dello Stato (RGS) con l’ipotesi di una durata media
dell’ospedalizzazione di 3 giorni.
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Vedere Appendice H

Qualità delle prove relative alle risorse necessarie
Qual è la qualità delle prove relative alle risorse necessarie (costi)?
GIUDIZI

RICERCA DELLE PROVE

○ Molto bassa
○ Bassa
○ Moderata
○ Alta
○ Nessuno studio incluso

Il modello è stato costruito utilizzando dati provenienti dalla letteratura che hanno consentito di simulare
l’efficacia del sistema di presa in carico MDT. In primo luogo è da considerare che le attività dei team
multidisciplinari sono molto condizionate da variabili di tipo organizzativo (come ad esempio la disponibilità
di strutture sia a livello di ASL che di distretto). In secondo luogo, bisogna considerare come tali attività
possano essere svolte anche con l’utilizzo di dispositivi remoti (telemedicina). Infine è da tenere in debita
considerazione come la riuscita di un’attività di counselling dipenda molto da variabili socio – culturali che in
questo modello non sono state prese in considerazione. Il modello, che ad oggi non considera tali variabili, è
comunque facilmente adattabile e modificabile laddove dati aggiuntivi dovessero rendersi utili.
Vedere Appendice H

CONSIDERAZIONI AGGIUNTIVE

Costo-efficacia
L’analisi di costo efficacia favorisce l’intervento o il confronto?
GIUDIZI

RICERCA DELLE PROVE

○ È in favore del confronto
○ Probabilmente è in
favore del confronto
○ Non è in favore né del
confronto né
dell’intervento
○ Probabilmente è in
favore dell’intervento
○ È in favore
dell’intervento
○ Varia
○ Nessuno studio incluso

È stata effettuata una revisione sistematica con ricerca della letteratura sulle banche dati Embase, Medline.
Dalla search dei Costi applicata agli ultimi 10 anni, e per le sole revisioni sistematiche, sono stati individuati
807 records; mentre dalla search relativa alla Quality of Life, sono stati individuati 719 records.

CONSIDERAZIONI AGGIUNTIVE

La revisione ha prodotto 4 lavori eleggibili (Rice et al., 2017; Pandor et al., 2013; Bryant et al., 2015; Wong et
al., 2012). È possibile affermare che i risultati degli studi sono fra loro molto eterogenei e difficilmente
confrontabili per diverse ragioni. Per questi motivi è molto difficile considerare i risultati degli studi riportati
come applicabili al di fuori delle singole giurisdizioni.
Di conseguenza, si rende necessaria la costruzione di un modello economico indipendente e rappresentativo
della realtà italiana.
I risultati dell’analisi economica dimostrano come il modello di presa in carico basato su un MDT sia altamente
costo efficace rispetto alla UC. Infatti, su una coorte ipotetica di 1.000 individui, a fronte di costi addizionali
pari a poco più di € 1,3 milioni (in circa 20 anni), si producono circa 247 QALYs, per un rapporto costo
efficacia incrementale (ICER) pari a € 5490/QALY.
A fronte di ciò, il confronto fra l’ICER e la soglia di disponibilità a pagare per un QALY di € 40.000 da parte
della società, genera un Beneficio Netto Monetario di € 8.502.000
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La Tabella. Mostra i risultati dell’analisi economica.
Total costs UC
Total costs MDT

7.359.876,56 €
8.712.606,86 €

Total QALYs usual care
Total QALYs MDT

2.317,56
2.563,93

Incremental costs
incremental QALYs

ICER
BNM

1.352.730,30 €
246,37

€

5.490,57 €
8.502.208,82

Vedere Appendice H

Equità
Quale sarebbe l’impatto in termini di equità?
GIUDIZI

RICERCA DELLE PROVE

○ Riduce l’equità
○ Probabilmente riduce
l’equità
○ Probabilmente nessun
impatto
○ Probabilmente migliora
l’equità
○ Migliora l’equità
○ Varia
○ Non so

Non sono stati identificati studi relativi al contesto internazionale e italiano.

CONSIDERAZIONI AGGIUNTIVE
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Accettabilità
L’intervento è accettabile per i principali stakeholders?
GIUDIZI

RICERCA DELLE PROVE

○ No
○ Probabilmente no
○ Probabilmente si
○ Si
○ Varia
○ Non so

È stata condotta una revisione sistematica su Medline ed Embase che ha portato a individuare 604 revisioni
sistematiche relative all’accettabilità/fattibilità rispetto all’attuazione dell’intervento multidisciplinare nei
pazienti con scompenso cardiaco. Sono stati inclusi 5 studi (Kyriakou 2020, Philbin 1999, Martinez 2006,
Koivunen 2018, Hamilton 2018).
La terapia di supporto multidisciplinare offerta ai pazienti con malattia cronica mostra effetti positivi sui
pazienti con scompenso cardiaco. Una maggior comprensione da parte del paziente dello scompenso
cardiaco e della cura di sé, oltre che un maggior coinvolgimento del personale sanitario e dei familiari porta
ad una maggior efficacia del trattamento e così del benessere psicologico. Ciò si traduce in un’assistenza
individualizzata e centrata sul paziente (Kyriakou 2020).
Programmi di gestione multidisciplinari che prevedono le cure domiciliari (trasferimento dell’assistenza
ospedaliera al contesto domiciliare), hanno mostrato un miglioramento dello stato funzionale, della
qualità della vita e della soddisfazione dei pazienti con scompenso cardiaco (Philbin 1999).
Da uno dei 17 studi raccolti nella revisione sistematica (RS) di Martinez 2006, volti a monitorare i pazienti con
scompenso cardiaco, emerge come il 95% dei pazienti assistiti al proprio domicilio si sia espresso
favorevolmente riguardo le cure domiciliari, e fino all’88% affermi di essere più sicuro rispetto la propria
salute grazie a misurazioni quotidiane dei parametri vitali. Un altro studio della RS ha mostrato come la
maggior parte dei pazienti si sia dichiarato soddisfatto del sistema di telemedicina domiciliare (Koivunen
2018). Difatti, i servizi di telemedicina consentono una modalità sincrona di comunicazione tra paziente e
professionista. L’accettabilità da parte dei pazienti non si è mai dimostrata inferiore dell’80% mentre da parte
del personale sanitario si è mostrata leggermente inferiore, generalmente circa il 65% (Martinez 2006).
Anche la RS di Hamilton 2018 mostra come il fornire la riabilitazione cardiaca facendo uso di un supporto
elettronico sia tecnicamente fattibile. La “mobile health” è una metodologia di erogazione dell’assistenza
sanitaria in rapida crescita volta per la prevenzione primaria e secondaria, fornire interventi personalizzati,
migliorare la comunicazione col paziente. Ciò è stato ben accettato dai partecipanti, che hanno adeguatamente
svolto le attività richieste, tuttavia un piccolo numero ha segnalato difficoltà nell’uso degli strumenti
elettronici con conseguenti ritiri dallo studio a causa dello stress generato (Hamilton 2018).

CONSIDERAZIONI AGGIUNTIVE
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Fattibilità
È fattibile l’implementazione dell’intervento?
GIUDIZI

RICERCA DELLE PROVE

○ No
○ Probabilmente no
○ Probabilmente si
○ Si
○ Varia
○ Non so

È stata condotta una revisione sistematica su Medline ed Embase che ha portato a individuare 604 revisioni
sistematiche relative all’accettabilità/fattibilità rispetto all’attuazione dell’intervento multidisciplinare nei
pazienti con scompenso cardiaco. Sono stati inclusi 4 studi (Smeets 2016, Gomes 2013, Green 2011, LeMond
2011).
Sebbene la RS di Smeets 2016 mostri come fra i medici di famiglia vi sia la tendenza a non delegare i
propri compiti a favore dei servizi specialistici per la cura dei pazienti con scompenso cardiaco, poiché ciò i)
si tradurrebbe in una loro dequalifica, perdita del paziente, cure frammentate, e coinvolgimento di più
specialisti, e ii) potrebbe complicare la gestione dei pazienti con scompenso cardiaco; è stato mostrato come
molti medici di base avessero avuto esperienze positive nella collaborazione con altri operatori sanitari. Il
loro atteggiamento positivo influenzerebbe favorevolmente il lavoro in team, pur riconoscendole difficoltà
della collaborazione interdisciplinare e nella comunicazione tra gli operatori sanitari.
Dal punto di vista della pianificazione dei servizi, le cure palliative domiciliari possono portare ad un
risparmio in termini di costi sanitari, in particolare ospedalieri. Con l’obiettivo di prendersi cura e soddisfare
le preferenze dei pazienti e del personale sanitario, risulta necessario quantificare l’effetto delle cure palliative
domiciliari, al fine di stimare se i servizi attuali necessitino di espansione, miglioramento, o entrambi (Gomes
2013).

CONSIDERAZIONI AGGIUNTIVE

Lo studio di Green 2011, condotto in due città UK (scelte per la varietà di pazienti, come il grande ospedale a
Sheffield la cui popolazione è etnicamente diversa, predominantemente urbana ed economicamente
svantaggiata, al contrario delle strutture sanitarie di Lancaster le quali servono una popolazione rurale e
Caucasica) ha coinvolto un ampio range disciplinare di professionisti sanitari, su cui sono state condotte
delle interviste: la maggior parte ha riconosciuto come le cure palliative siano applicabili ed appropriate
per i pazienti con scompenso cardiaco, tuttavia due dei partecipanti hanno affermato come non tutti i pazienti
necessitino di servizi specialistici. Inoltre, gli intervistati hanno affermato come la comunicazione riguardo
la potenziale transizione alle cure palliative (es. per i termini utilizzati) possa variare ampiamente tra gli
operatori sanitari, compromettendo la capacità del paziente di prendere scelte informate di cura. Difatti, è
stato mostrato come gli specialisti non utilizzassero direttamente il termine “palliativo” in quanto
temevano una risposta negativa. Anche l’incapacità degli operatori sanitari di fare previsioni riguardo
l’evoluzione della patologia di insufficienza cardiaca desta forte preoccupazione (Green 2011). Così, la
prognosi incerta circa il decorso della malattia rappresenta un ostacolo alle cure palliative ed
all’assistenza ospedaliera (LeMond 2011).
Allo stesso modo il personale sanitario ha riferito di sentirsi insicuro riguardo le tempistiche di
transizione alle cure palliative (Green 2011). Difatti, la capacità di identificare la tempistica appropriata per il
passaggio alle cure palliative è fondamentale per la soddisfazione del paziente e della sua famiglia
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(LeMond 2011). In particolare, i partecipanti dello studio di Green 2011 hanno affermato come i cardiologi
tendano a concentrarsi sul trattamento attivo e trascurare l’approccio palliativo fino a quando tutte le
opzioni terapeutiche siano esaurite, ritardando così una transizione tempestiva alle cure palliative (Green
2011). Alcuni cardiologi, infatti, potrebbero interpretare il passaggio alle cure palliative come una sorta di
fallimento e così non vogliano prendersi tale responsabilità, trascurando i bisogni psicosociali del paziente.
Tuttavia, la comunicazione appare efficace solamente quando il paziente comprende appieno il contenuto
della discussione. Inoltre, i pazienti con scompenso cardiaco hanno solitamente un rapporto consolidato coi
loro cardiologi a causa della natura cronica della malattia. Pertanto, la relazione esistente potrebbe essere
impiegata per facilitare l’avvio di discussioni sulla fase terminale della patologia (Green 2011).
Un approccio congiunto sulla gestione dei pazienti in fase terminale dovrebbe essere previsto, tra gli
specialisti delle cure palliative ed i cardiologi. Integrando le competenze delle varie discipline e facilitando
l’approccio di una squadra multidisciplinare, definendo correttamente i ruoli di ciascuno, faciliterebbe la
gestione delle cure palliative nel contesto dello scompenso cardiaco (Green 2011).

RIASSUNTO DEI GIUDIZI
GIUDIZI
PROBLEMA

No

Probabilmente no

Probabilmente si

Si

Varia

Non so

EFFETTI DESIDERABILI

Irrilevanti

Piccoli

Moderati

Grandi

Varia

Non so

EFFETTI INDESIDERABILI

Grandi

Moderati

Piccoli

Irrilevanti

Varia

Non so

QUALITA’ DELLE PROVE

Molto bassa

Bassa

Moderata

Alta

VALORI

Importante incertezza o
variabilità

Probabilmente
importante incertezza o
variabilità

Probabilmente nessuna
importante incertezza o
variabilità

Nessuna importante
incertezza o variabilità

BILANCIO DEGLI EFFETTI

A favore del confronto

Probabilmente a favore
del confronto

Non è favorevole né al
confronto né
all’intervento

Probabilmente a favore
dell’intervento

A favore dell’intervento

Varia

RISORSE NECESSARIE

Costi elevati

Costi moderati

Costi e risparmi
irrilevanti

Risparmi moderati

Grandi risparmi

Varia

QUALITA’ DELLE PROVE RELATIVE

Molto bassa

Bassa

Moderata

Alta

Nessuno studio incluso

Non so

Non so

Nessuno studio incluso
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GIUDIZI
ALLE RISORSE NECESSARIE

COSTO EFFICACIA

A favore del confronto

Probabilmente a favore
del confronto

Non è favorevole né al
confronto né
all’intervento

Probabilmente a favore
dell’intervento

A favore dell’intervento

EQUITA’

Riduce l’equità

Probabilmente riduce
l’equità

Probabilmente nessun
impatto sull’equità

Probabilmente
aumenta l’equità

Aumenta l’equità

ACCETTABILITÀ

No

Probabilmente no

Probabilmente si

FATTIBILITÀ

No

Probabilmente no

Probabilmente si

Varia

Nessuno studio incluso

Varia

Non so

Si

Varia

Non so

Si

Varia

Non so
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TIPO DI RACCOMANDAZIONE
N. 1
Raccomandazione forte contro l’intervento

Raccomandazione condizionata contro
l’intervento

Raccomandazione condizionata per
l’intervento o per il confronto

Raccomandazione condizionata a favore
dell’intervento

Raccomandazione forte a favore
dell’intervento

○

○

○

○

●

Raccomandazione forte contro l’intervento

Raccomandazione condizionata contro
l’intervento

Raccomandazione condizionata per
l’intervento o per il confronto

Raccomandazione condizionata a favore
dell’intervento

Raccomandazione forte a favore
dell’intervento

○

○

○

○

●

Raccomandazione forte contro l’intervento

Raccomandazione condizionata contro
l’intervento

Raccomandazione condizionata per
l’intervento o per il confronto

Raccomandazione condizionata a favore
dell’intervento

Raccomandazione forte a favore
dell’intervento

○

○

○

○

●

N.2

N.3

CONCLUSIONI
Raccomandazione
1. Si raccomanda che il paziente con scompenso cardiaco cronico venga inserito in un programma di gestione multidisciplinare (forte a favore, qualità delle prove bassa).
2. Si raccomanda che il team multidisciplinare si occupi di:
- diagnosticare l'insufficienza cardiaca
- fornire informazioni alle persone con nuova diagnosi di insufficienza cardiaca
- gestire le nuove diagnosi d’insufficienza cardiaca, quelle scompensata o in fase avanzata (classe da III a IV della NYHA [New York Heart Association])
- ottimizzare il trattamento
- avviare nuovi farmaci che necessitano di supervisione specialistica
- continuare a gestire l'insufficienza cardiaca dopo una procedura interventistica come l'impianto di un defibrillatore cardioverter o un dispositivo di resincronizzazione
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cardiaca
-gestire l'insufficienza cardiaca che non risponde al trattamento [2018]. (raccomandazione forte, qualità delle prove bassa) (Adottata da NICE NG106)
3. Si raccomanda che la composizione del team multidisciplinare preveda:
Core components
 Cardiologo esperto in scompenso cardiaco
 Infermiere con competenze avanzate in scompenso cardiaco
 Medico internista/geriatra
 Medico di medicina generale
Sulla base delle risorse disponibili e stadio dello scompenso

Specialista di cure palliative (con coinvolgimento precoce)

Specialista di medicina riabilitativa

Psicologo

Assistenza sociale/domiciliare

Telemedicina
(raccomandazione forte, qualità delle prove bassa)

Giustificazione
Nonostante la qualità delle prove sia stata giudicata bassa, il Panel di Esperti ha formulato delle raccomandazioni forti in virtù di un bilancio
benefici/danni nettamente positivo a favore dell’intervento e dell’importanza dell’accesso dei pazienti con scompenso cardiaco cronico ad un
programma di gestione multidisciplinare.

Considerazioni relative ai sottogruppi

Considerazioni per l’implementazione

Monitoraggio e valutazione
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CQ1. Multi-disciplinary team
Appendice A. Quesito clinico e strategia di ricerca.
QC1. Quali competenze dovrebbero essere presenti nei team multidisciplinari coinvolti
nell'assistenza ambulatoriale o territoriale delle persone con insufficienza cardiaca?
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(((MULTIPROFESSION? OR TRANSPROFESSION? OR "TRANS PROFESSION?

L129

(((MULTIPROFESSION? OR TRANSPROFESSION? OR "TRANS PROFESSION?

L130

(((MULTIPROFESSION? OR TRANSPROFESSION? OR "TRANS PROFESSION?

L131

(MDT OR IDT)/TI,AB

L132

((COUNSEL? OR COACH? OR ADVISE? OR ADVICE OR ADVISOR? OR LED

L133

((COUNSEL? OR COACH? OR ADVISE? OR ADVICE OR ADVISOR? OR LED

L134

((COUNSEL? OR COACH? OR ADVISE? OR ADVICE OR ADVISOR? OR LED

L135

((COMPETENC? OR KNOWLEDGE? OR TEAM? OR LEAD OR LEADER OR LEAD

L136

((COMPETENC? OR KNOWLEDGE? OR TEAM? OR LEAD OR LEADER OR LEAD

L137

((COMPETENC? OR KNOWLEDGE? OR TEAM? OR LEAD OR LEADER OR LEAD
E PRACTICE PATTERNS, NURSES/CT

L138

E4
E PHYSICIAN PRACTICE "PATTERNS"/CT

L139

E15

L140

L81 AND L82-L139

COCHRANE SEARCH
ID

Search Hits

#1

MeSH descriptor: [Heart Failure] explode all trees

#2

MeSH descriptor: [Cardiomyopathy, Dilated] this term only

#3

MeSH descriptor: [Shock, Cardiogenic] this term only

#4

MeSH descriptor: [Ventricular Dysfunction] explode all trees

#5

MeSH descriptor: [Cardiac Output, Low] this term only

#6

((heart or cardiac or myocardial) next (failure or decompensation)):ti (Word variations have been
searched)

#7

(((congestive or chronic) next ("heat failure"))):ti OR (((congestive or chronic) next ("heat
failure"))):ab (Word variations have been searched)

#8

(((dilated or congestive) next cardiomyopath*)):ti (Word variations have been searched)

#9

("cardiogenic shock"):ti AND ("cardiogenic shock"):ab (Word variations have been searched)

#10
(((ventricular or ventricle) next (failure or insufficienc* or dysfunction*))):ti AND (((ventricular or
ventricle) next (failure or insufficienc* or dysfunction*))):ab (Word variations have been searched)
#11

(lvsd):ti AND (lvsd):ab (Word variations have been searched)

#12 ((("left ventricular" or "left ventricle") next (failure or insufficienc* or dysfunction*))):ti OR ((("left
ventricular" or "left ventricle") next (failure or insufficienc* or dysfunction*))):ab (Word variations have been
searched)
#13

#1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12

#14

((heart failure next 2 team)):ti OR ((heart failure next 2 team)):ab (Word variations have been
searched)

#15 ((((interdisciplin* or inter-disciplin* or interprofession* or inter-profession* or multidisciplin* or
multi-disciplin* or multiprofession* or multi-profession* or transprofession* or trans-profession* or integrat*
or network*) next/2 (team* or staff* or meeting* or manag* or appointment* or intervention* or service* or
approach* or system* or practice* or program* or advis* or advice* or caring or care or intervention* or
communicat* or relation* or relate* or collaborat* or strateg* or model*)) or mdt or idt)):ti OR
((((interdisciplin* or inter-disciplin* or interprofession* or inter-profession* or multidisciplin* or multidisciplin* or multiprofession* or multi-profession* or transprofession* or trans-profession* or integrat* or
network*) next/2 (team* or staff* or meeting* or manag* or appointment* or intervention* or service* or
approach* or system* or practice* or program* or advis* or advice* or caring or care or intervention* or
communicat* or relation* or relate* or collaborat* or strateg* or model*)) or mdt or idt)):ab (Word variations
have been searched)
#16
(((interdisciplin* or inter-disciplin* or interprofession* or inter-profession* or multidisciplin* or
multi-disciplin* or multiprofession* or multi-profession* or transprofession* or trans-profession* or integrat*)
next/2 network*)):ti OR (((interdisciplin* or inter-disciplin* or interprofession* or inter-profession* or
multidisciplin* or multi-disciplin* or multiprofession* or multi-profession* or transprofession* or transprofession* or integrat*) next/2 network*)):ab (Word variations have been searched)
#17
(((healthcare or care) next/2 network*)):ti OR (((healthcare or care) next/2 network*)):ab (Word
variations have been searched)

#18
(((team or teams or staff) next/6 (competenc* or skill* or expert* or knoledge* or composition*))):ti
OR (((team or teams or staff) next/6 (competenc* or skill* or expert* or knoledge* or composition*))):ab
(Word variations have been searched)
#19

MeSH descriptor: [Patient Care Team] explode all trees

#20

MeSH descriptor: [Interprofessional Relations] explode all trees

#21

MeSH descriptor: [Clinical Competence] explode all trees

#22

MeSH descriptor: [Interdisciplinary Communication] explode all trees

#23

MeSH descriptor: [Cooperative Behavior] explode all trees

#24
(((counsel* or coach* or advise* or advice or advisor* or led or co-ordinat* or coordinat* or expert*
or skill* or service* or competenc* or knowledg* or team* or lead or leader or leads or intervention* or
program* or therap* ) next/2 (pharmacist* or physician* or practitioner* or GP* OR psychologicst* or
consultant* or cardiologist* or community next health next worker* or prescriber or physiotherap* or mental
next health* or nutrition or diet* or rehab* or end next of next life or palliative or nurse* or nursing or
pharmaceutical or geriatric* or elderly))):ti OR (((counsel* or coach* or advise* or advice or advisor* or led
or co-ordinat* or coordinat* or expert* or skill* or service* or competenc* or knowledg* or team* or lead or
leader or leads or intervention* or program* or therap* ) next/2 (pharmacist* or physician* or practitioner* or
GP* OR psychologicst* or consultant* or cardiologist* or community next health next worker* or prescriber
or physiotherap* or mental next health* or nutrition or diet* or rehab* or end next of next life or palliative or
nurse* or nursing or pharmaceutical or geriatric* or elderly))):ab (Word variations have been searched)
#25

(specialis* or specializ*):ti OR (specialis* or specializ*):ab (Word variations have been searched)

#26
((nurse* next/2 (heart failure or HF))):ti OR ((nurse* next/2 (heart failure or HF))):ab (Word variations
have been searched)
#27
(advance* next practice next nurs*):ti OR (advance* next practice next nurs*):ab (Word variations
have been searched)
#28
(((person or patient)next(centered or centred))):ti OR (((person or patient)next(centered or
centred))):ab (Word variations have been searched)
#29

("holistic care"):ti OR ("holistic care"):ab (Word variations have been searched)

#30

MeSH descriptor: [Practice Patterns, Nurses'] this term only

#31

MeSH descriptor: [Practice Patterns, Physicians'] this term only

#32

MeSH descriptor: [Pharmacists] explode all trees

#33

MeSH descriptor: [Nurses] this term only

#34

MeSH descriptor: [Nurse Clinicians] explode all trees

#35

MeSH descriptor: [Nurse Practitioners] explode all trees

#36

MeSH descriptor: [Nurses, Community Health] explode all trees

#37

MeSH descriptor: [Nursing Staff] explode all trees

#38

MeSH descriptor: [Nursing] this term only

#39

MeSH descriptor: [Specialties, Nursing] this term only

#40

MeSH descriptor: [Advanced Practice Nursing] explode all trees

#41

MeSH descriptor: [Community Health Workers] this term only

#42

MeSH descriptor: [Nutritionists] explode all trees

#43

MeSH descriptor: [Physical Therapists] this term only

#44

MeSH descriptor: [Physicians] this term only

#45

MeSH descriptor: [General Practitioners] this term only

#46

MeSH descriptor: [Physicians, Primary Care] this term only

#47

MeSH descriptor: [Consultants] explode all trees

#48

MeSH descriptor: [Palliative Care] this term only

#49

MeSH descriptor: [Geriatric Assessment] this term only

#50

MeSH descriptor: [Nutrition Assessment] this term only

#51

MeSH descriptor: [Mental Health Services] this term only

#52

MeSH descriptor: [Counseling] this term only

#54
#14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28
or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or #40 or #41 or #42 or #43 or
#44 or #45 or #46 or #47 or #48 or #49 or #50 or #51 or #52 or #53
#55
#13 and #54 with Publication Year from 2018 to 2021, with Cochrane Library publication date
Between Jan 2018 and Dec 2021, in Trials (Word variations have been searched)

CQ1. Multi-disciplinary team
Appendice B. Tabelle delle caratteristiche degli studi
Cure Palliative
Sono state identificate tre revisioni sistematiche incentrate sul Palliative Care in pazienti con scompenso
cardiaco, rispettivamente Muhammad 2021, Sahlollbey 2019 e Datla 2019.

Included studies
Search update

Muhammad 2021
10
August 2020

Sahlollbey 2019
10
June 2019

Datla 2019
13 (+ 10 obs)
December 2017

Meta-analysis

A systematic review

Systematic review and narrative
synthesis

Type

Population

Adults ≥18 years

Heart failure population

Studies were included if participants
had symptomatic heart failure or
other evidence of advanced disease
such as left ventricular ejection
fraction <40%

Intervention

Palliative care

Palliative care

Palliative care, or component(s) of,
intervention delivered by specialist or
generalist services was included apart
from advance care planning alone

Comparison

Usual care

Usual care

There was no restriction on the
comparator arm or care setting

Outcomes

Hospitalization or ED Hospitalizations,
visits, QoL and symptom mortality,
QOL,
burden
symptom burden

Study design

RCTs

Exclusion

Studies were excluded if
they were not published in
the English language, or
Studies
with
≥50%
the intervention was not
subjects with diagnosis of
primarily focused on the
cancer.
heart failure patient (e.g.
caregiver
targeted
interventions).

Patient-reported outcomes (symptom
burden, depression, functional status,
and
quality of life), resource use and costs
of care

RCTs

Experimental or quasi-experimental,
observational
and
service
evaluations, and national audits
Cardiac rehabilitation interventions
are considered as ‘rehabilitative’
rather than ‘palliative’ services and
were thus excluded. Studies with
unclear
methods,
duplicate
publications (except where discreet
outcomes were presented), opinion
pieces, narrative reviews, editorials,
case histories or case series were
excluded.

Study

Markgren 2016

Study type

A substudy of a randomised trial (a post hoc observational explanatory study)

Number of studies/
number of participants

N=72

Countries and Settings

Sweden

Funding

This work was supported by the Swedish Association of Local Authorities and Regions, the Swedish Heart and Lung Association, the
Ronnbaret Foundation. Skelleftea Municipality and King Gustaf V and Queen Victoria’s Foundation.

Duration of study

Patients were recruited from 24 January 2011 through 30 April 2013

Age, gender, ethnicity

Age (mean±SD): Intervention: 81.9±7.2, Control: 76.6±10.2
Gender (% M): Intervention: 72.2%, Control: 69.4%
Ethnicity: not reported

Patient characteristics

Patients with a confirmed diagnosis registered at the HF clinic or primary healthcare centres were invited to participate in the study.
Patients were included in the study if they had a verified left ventricular systolic HF with New York Heart Association (NYHA) III−IV
symptoms and were considered optimally treated by their physician.

Intervention

PREFER intervention (n=36): a meeting with nurses who used a model for person-centred palliative care.
Control group (n=36): managed by their responsible physicians primarily at the primary healthcare centre or at the hospital as
appropriate.

Outcomes

. All drugs used during the study by each patient were noted at baseline (BL) and, for surviving patients, at the end of the study
. Systolic and diastolic blood pressure (SBP/DBP), heart rate (HR), serum potassium (K) and serum creatinine (Cr) were measured at
BL and at the end of the study

Study

Wong 2016

Study type

A multiple-site randomised controlled trial involving two arms.

Number
of
studies/ N=84
number of participants
Countries and Settings

Three hospitals in Hong Kong

Funding

This work was fully supported by a grant from the Research Grants Council of the Hong Kong Special Administrative Region, China
(RGC Ref No 549212).

Duration of study

Between May 2013 and December 2014

Age, gender, ethnicity

Age (mean±SD): Intervention: 78.3±16.8, Control: 78.4±10.0
Gender (% M): Intervention: 43.9%, Control: 61.0%
Ethnicity: not reported

Patient characteristics

Patients with ESHF who had been discharged home from hospitals and referred for palliative service, and who met the specified inclusion
criteria:
-

-

met two of the following indicators identified as ESHF by the Prognostic Indicator Guidance:(i) CHF New York Heart
Association (NYHA) stage III or IV, (ii) patient thought to be in the last year of life by clinicians, (iii) repeated hospital
admissions (three within 1 year) with symptoms of HF and (iv) existence of physical/psychological symptoms despite optimal
tolerated therapy;
Cantonese-speaking;
living within the service area;
contactable by phone
referral accepted by PC team.

The exclusion criteria were: (a) discharged to institutions, (b) inability to communicate, (c) diagnosed with severe psychiatric disorders
and (d) recruited to other programmes.
Intervention

PREFER intervention (n=43): The intervention group received home visits/telephone calls every week for the first month and less
frequently during the subsequent months for a total of 12 months. Both groups received usual care, which consisted of PC medical clinic
consultation, discharge advice on symptom management and medication and referrals if appropriate (eg, home visits).

Control group (n=41): two attention control social calls from an assistant, consisting of light conversation topics unrelated to clinical
issues.
Outcomes

The primary outcome measures were any readmission and count of readmissions within 4 and 12 weeks after index discharge, compared
using χ2 tests and Poisson regression, respectively. Secondarily, change in symptoms over time between control and intervention groups
were evaluated using generalised estimating equation analyses of data collected using the Edmonton Symptom Assessment Scale
(ESAS).

Study

Bekelman 2018

Study type

A single-blind, 2-arm, multisite randomized clinical trial - CASA intervention

Number
of
studies/ N=314
number of participants
Countries and Settings

3 health systems: Veterans Affairs, academic affiliated, and safety-net in Colorado

Funding

This work was supported by grant R01-013422 from the National Institute of Nursing Research, National Institutes of Health; grant UL1
TR001082 from the National Institutes of Health/National Center for Advancing Translational Sciences Colorado Clinical and
Translational Science Award; and grant CDA 08-022 from the Veterans Affairs Health Services Research and Development Service.
The funding sources had no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data;
preparation, review, or approval of the manuscript; and decision to submit the manuscript for publication.
The views expressed in this article are those of the authors and do not necessarily reflect the position or policy of the National Institutes
of Health, the Department of Veterans Affairs, or the United States government.

Duration of study

Randomization occurred between August 2012 and April 2015, and ended when the goal sample size was accrued.

Age, gender, ethnicity

Age (mean±SD): Intervention: 64.5±10.9, Control: 66.5±11.8
Gender - M (%): Intervention: 128 (81.5), Control: 119 (75.8)
Ethnicity - white race (%): Intervention: 70.7%, Control: 73.2%

Patient characteristics

The eligibility criteria aimed to enroll patients with chronic heart failure and reduced health status who were likely to need the additional
resources provided by the intervention. Patients with heart failure were identified through the study sites’ electronic health records. The
diagnosis was defined using previously validated administrative data16 supplemented with data on required diuretic dosing (furosemide
≥80 mg/d or equivalent), left ventricular ejection fraction of 40% or less, brain-type natriuretic peptide (BNP) levels of 250 pg/mL or
more (to convert to nanograms per liter, multiply by 1.0), or N-terminal prohormone level of BNP of 1000 pg/mL ormore. During the
study screening process, patients who reported reduced heart failure–specific health status (a Kansas City Cardiomyopathy Questionnaire
Short Version17 [KCCQ] score of ≤70) or reported at least 1 of the study’s target symptoms (fatigue, shortness of breath, pain, and/or
depression) were targeted for enrollment. Patients with active substance abuse or serious mental illness were excluded. Receipt of
guideline indicated therapy was not an eligibility criterion. Early in the study, the cutoffs for diuretic dosing and BNP were relaxed
(furosemide level of ≥20 mg/d, BNP level of ≥100 pg/mL, or N-terminal prohormone level of BNP of ≥500 pg/mL), and both reduced

heart failure–specific health status and 1 of the target symptoms were required to increase the eligible study population while still
enrolling symptomatic patients.
Intervention

CASA intervention (n=157):
Staff: Core staff: nurse and social worker. Collaborative care team provided case review and supervision.
Visits: Twice monthly.
Symptom assessment and management: Routine, structured assessment every visit by nurse. Structured guidelines to manage common
symptoms.
Psychosocial assessment and management: Routine, structured initial assessment by social worker. Structured psychosocial intervention.
Palliative care specialist: Part of collaborative care team; case review of every patient.
Cardiologist: Part of collaborative care team; case review of every patient.
Telephone and between-visit care: Core to the intervention; most visits were by telephone.

Control group (n=157): Usual Care
Staff: Primary care physician or nurse practitioner. All practices had a nurse, and almost all had a social worker or access to a social
worker.
Visits: As needed, generally every 3-6 mo.
Symptom assessment and management: As needed. Unstructured.
Psychosocial assessment and management: Assessment and management on referral to social work or mental health.
Palliative care specialist: Involved only if consulted and then by in-person visit.
Cardiologist: Many patients already had cardiologists.
Telephone and between-visit care: Ad hoc.

Outcomes

Patient-reported measures included the KCCQ (primary outcome), a valid, reliable measure of heart failure–specific health status that is
responsive to change. The scale range is from 0 to 100; lower scores indicate poorer health status, and a change of 5 is thought to be a
clinically meaningful difference.

Secondary outcomes included depression (measured by the 9-item Patient Health Questionnaire), anxiety (measured by the 7-item
Generalized Anxiety Disorder Questionnaire), overall symptom distress (measured by the General Symptom Distress Scale), specific
symptoms (pain, fatigue, and shortness of breath), number of hospitalizations, and mortality.

Study

Van Spall 2019

Study type

Stepped-wedge cluster randomized trial

Number
of
studies/ N=2494
number of participants
Countries and Settings

10 hospitals in Ontario, Canada.

Funding

This study was funded by peer-reviewed grants held by Dr Van Spall from the Canadian Institutes of Health Research (135917) and
Ontario Ministry of Health and Long Term Care (MOHLTC) Health System Research Fund (6686), as well as in-kind support from the
participating hospitals and Community Care Access Centers and from Roche Diagnostics.
The funding organizations had no role in the design and conduct of the study; collection, management, analysis, and interpretation of
the data; preparation, review, or approval of the manuscript; and decision to submit the manuscript for publication or veto the publication.
The opinions, results, and conclusions reported in this article, and selection of journal for submission, are those of the authors and are
independent from the funding sources.

Duration of study

Patients were recruited from February 2015 to March 2016, with follow-up until November 2016.

Age, gender, ethnicity

Age (mean±SD): Intervention: 77.77±12.42, Control: 77.59±11.89
Gender (% M): Intervention: 50.7%, Control: 48.6%
Ethnicity: not reported

Patient characteristics

We included patients whose primary reason for hospitalization was HF. We excluded patients who did not have HF, did not consent to
inclusion, died during hospitalization, were transferred to another hospital, or were discharged with a primary diagnosis other than HF.
During the intervention phase, Boston criteria and/or serum thresholds of brain natriuretic peptide (BNP) or N-terminal prohormone
brain natriuretic peptide were used to exclude a diagnosis of HF.

Intervention

PREFER intervention (n=1104): a hospital nurse navigator provided the following at the time of discharge:
-

a needs assessment based on the patient’s self-reported QOL, in addition to multidisciplinary referrals (eg, physiotherapy) as
needed;
HF self-care education to the patient and informal caregiver;
a structured patient centered discharge summary with a symptom-driven action plan to the patient and the family physician;
family physician follow-up arrangements within 1 week of discharge;

-

referrals to postdischarge nurse-led home visits and HFC care for patients with length of stay, acuity of presentation,
comorbidities, and ED visits in the preceding 6 months (LACE index) of at least 13.

The nurse-led visits included weekly, structured, face-to-face and telephone assessments lasting 4 to 6 weeks until patients were seen
in the HFC. In the event of deterioration, the home-care nurse helped the patient follow the discharge action plan and contacted the HFC
for expedited care. HF guidelines were distributed, but management was left to clinicians’ discretion.

Control group (n=1390): transitional care occurred at the discretion of clinicians.
Outcomes

Primary outcomes were hierarchically ordered as composite all-cause readmission, emergency department (ED) visit, or death at 3
months; and composite all-cause readmission or ED visit at 30 days.
Secondary outcomes were B-PREPARED score for discharge preparedness (range: 0 [most prepared] to 22 [least prepared]); the 3-Item
Care Transitions Measure (CTM-3) for quality of transition (range: 0 [worst transition] to 100 [best transition]); the 5-level EQ-5D
version (EQ-5D-5L) for quality of life (range: 0 [dead] to 1 [full health]); and quality-adjusted life-years (QALY; range: 0 [dead] to 0.5
[full health at 6 months]).

Study

Rogers 2017

Study type

A prospective, 2-arm, single-center clinical trial

Number
of
studies/ N=150
number of participants
Countries and Settings

USA

Funding

The PAL-HF study was funded by the National Institute of Nursing Research (NINR).
The views expressed in this article are those of the authors and do not necessarily reflect the position or policy of the Department of
Veterans Affairs or the United States government.

Duration of study

We randomized patients between August 15, 2012, and June 25, 2015

Age, gender, ethnicity

Age (mean±SD): Intervention: 71.9±12.4, Control: 69.8±13.4
Gender (% M): Intervention: 54.0%, Control: 49.3%
Ethnicity: Intervention: Black 48.0%, Asian 1.3%, White 50.7%; Control: Black 34.7%, Asian 1.3%, White 64.0%

Patient characteristics

PAL-HF screened and enrolled both hospitalized patients (n =148) and recently discharged patients (n =2) who were at high risk of
rehospitalization and mortality based on their ESCAPE (Evaluation Study of Congestive Heart Failure and Pulmonary Artery
Catheterization Effectiveness) risk score. The most common reason for trial exclusion was failure to meet severity of illness criteria in
the ESCAPE risk score. Hospitalized patients could be enrolled if they were expected to be discharged within 48 hours. Recently
discharged patients were eligible to be enrolled if they were discharged from the hospital in the past 2 weeks and met the other study
inclusion criteria. Exclusion criteria included anticipated heart transplant or ventricular assist device placement within 6 months and
non-cardiac terminal illness.

Intervention

PAL-HF intervention (n=75): USUAL CARE + PALLIATIVE CARE.
The study team assessed and managed the multiple domains of quality of life for patients with advanced HF, including physical
symptoms, psychosocial and spiritual concerns, and advance care planning. A certified palliative care nurse practitioner coordinated
these aspects of the patient’s care in collaboration with a hospice and palliative medicine board-certified physician. The intervention was
performed in collaboration with each patient’s clinical cardiology team and focused on shared goal-setting to combine HF symptom
amelioration with palliative care goals. Following hospital discharge, the PAL-HF nurse practitioner actively participated in the ongoing
management of the patients in the outpatient environment.

Control group (n=75): USUAL CARE.
Patients in the UC-alone arm were managed by a cardiologist-directed team with HF expertise. Inpatient care was focused on symptom
relief and use of evidence-based therapies as detailed in current guidelines. Inpatient palliative care consultation was not denied to UCalone patients. After discharge, these patients received outpatient follow-up with their general practitioners as well as an HF cardiologist
or nurse practitioner with care focused on guidelines-based medication titration and serial monitoring of end-organ function.
Outcomes

The 2 primary endpoints were HF-specific quality of life (measured using the Kansas City Cardiomyopathy Questionnaire [KCCQ]
overall summary score) and general and palliative care-specific, health-related quality of life (measured using the Functional Assessment
of Chronic Illness Therapy - Palliative Care scale [FACIT-Pal]).
The KCCQ is a 23-item, disease-specific questionnaire scored from 0 to 100 with higher scores representing better health status.
The FACIT-Pal is a 46-item measure of self-reported generic quality of life (27 general; 19 palliative care) that assesses quality of life
in several domains, with a range of 0 to 184.
Secondary quality of life endpoints included scoring on the FACIT –Spiritual Well-Being scale (FACIT-Sp) and HADS.
FACIT-Sp is a 12-item scale that assesses the role of faith in illness and meaning, peace, and purpose in life. The range of the score is 0
to 48.
HADS is a 14-item scale divided into anxiety and depression subscales. The range of the HADS total score is 0 to 42.
These questionnaires were administered at weeks 2,12, and 24.

Study

Hopp 2016

Study type

A prospective open-label behavioral intervention pilot trial

Number
of
studies/ N=85
number of participants
Countries and Settings

3 hospitals in a predominantly African-American urban community, in Michigan

Funding

This work was supported by the Blue Cross/Blue Shield Foundation of Michigan

Duration of study

Patients were recruited over 22 months (September 2006–June 2008)

Age, gender, ethnicity

Age (mean ±SD): Intervention: 67.0±11.0, Control: 68.0±13.0
Gender (% M): Intervention: 60.5%, Control: 42.9%
Ethnicity - African American: Intervention: 90.7%, Control: 92.9%

Patient characteristics

Participants had an admission diagnosis of acute HF (ICD-9 codes and subcodes associated with 425 and 428), a 1-year mortality risk
of ≥33% based on Enhanced Feedback for Effective Cardiac Treatment (EFFECT) score,4 and/or New York Heart Association (NYHA)
functional class III or IV.5 Exclusion criteria included cognitive impairment, a life-limiting non-HF illness, acute severe psychiatric
illness other than major depression, symptoms too severe for study consent, anticipated cardiac transplantation, or an attending physician
who rejected the need for PCC.

Intervention

PCC (palliative care consultation) intervention (n=43): The PCC team included a physician and advanced nurse practitioner. Other
professionals (chaplains and social workers) participated as requested. Clinical interviews assessed for uncontrolled distressing
symptoms, goals of care, advance care planning, code status, and desired post-treatment residential setting. All PCC patients had at least
1 palliative care consultation, with the opportunity for additional meetings as desired.
Control group (n=42): usual care.

Outcomes

The primary outcome assessed after 3–6 months was a dichotomous (election vs nonelection) measure of comfort-oriented care, which
included (1) outpatient hospice, (2) inpatient hospice, (3) a “do not resuscitate” (DNR) order during the index or a subsequent
hospitalization, or (4) a DNR order at home or at a nursing home, as assessed by means of telephone interviews and medical records.

Study

O’Donnell 2018

Study type

A single-center, prospective, randomized pilot study

Number
of
studies/ N=50
number of participants
Countries and Settings

Brigham and Women’s Hospital for management, Boston, Massachusetts

Funding

This study was supported by a Watkins Discovery Award from Brigham and Women’s Hospital, made possible through a philanthropic
gift from the E. G. Watkins Family Foundation.
The funders had no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data;
preparation, review, or approval of the manuscript; and decision to submit the manuscript for publication.

Duration of study

Patients were recruited between September 2014 and December 2015

Age, gender, ethnicity

Age (mean±SD): Intervention: 74.7±11.2, Control: 69.2±10.2
Gender (% M): Intervention: 53.9%, Control: 62.5%
Ethnicity - white race: Intervention: 65.4%, Control: 83.3%

Patient characteristics

Those already enrolled in hospice or palliative care or anticipated to require cardiac surgery during the 6-month study duration were
excluded.

Intervention

Intervention (n=26): Patients allocated to the intervention group received a structured goals of care discussion based on the framework
of the Serious Illness Conversation Guide5 conducted by a social worker (A.E.O.) with 5 years of palliative care experience and training
in use of this approach. Conversations begun in the hospital were further developed in subsequent telephone or clinic-based encounters.
Control group (n=24): Usual care.

Outcomes

The 2 primary study outcomes were
(1) the percentage of patients in each group with documentation of advanced care preferences at 6 months by their usual health care
professionals as ascertained from a blinded review of the electronic health record by 2 nonstudy clinicians (K.D. and K.W.)

(2) the percentage of patients with improvement in prognostic alignment, defined as revision of patient expectations of prognosis in a
direction consistent with those of the treating physician.
Secondary outcomes included the proportion of patients with a Medical Order for Life-Sustaining Treatment, advanced directive form,
or hospice referral at 6 months (a proxy for physician-level advanced care planning conversations) as well as changes in spiritual wellbeing (using the Functional Assessment of Chronic Illness Therapy–Spiritual Well-Being), quality of life (using the abbreviated Kansas
City Cardiomyopathy Questionnaire), depression (using the Personal Health Questionnaire Depression Scale), and anxiety (using the
Generalized Anxiety Disorder -item Questionnaire). Rates of mortality, care preference documentation, and improvement in prognostic
alignment by treatment group were compared in logistic regression models.

Study

Bekelman 2015

Study type

A multisite randomized clinical trial

Number
of
studies/ N=384
number of participants
Countries and Settings

VA medical centers in Denver, Colorado, Palo Alto, California, Richmond, Virginia, and Seattle,Washington, as well as at their affiliated
community-based outpatient clinics.

Funding

The Patient-Centered Heart Failure Trial was funded by grant IIR 06-068 from the Department of Veterans Affairs Health Services
Research and Development.
The Department of Veterans Affairs had no role in the design and conduct of the study; the collection, management, analysis, and
interpretation of the data; the preparation, review, or approval of the manuscript; and the decision to submit the manuscript for
publication.
The views expressed in this article are those of the authors and do not necessarily reflect the position or policy of the Department of
Veterans Affairs or the US government.

Duration of study

Patients were enrolled between May 2009 and June 2011.

Age, gender, ethnicity

Age (mean±SD): Intervention: 67.3±9.6, Control: 67.9±10.6
Gender (% M): Intervention: 95.2%, Control: 98.0%
Ethnicity - white race (%): Intervention: 79.7%, Control: 83.8%

Patient characteristics

All patients with an assigned VA primary care physician and at least 1 primary care visit during the prior 12 months with a HF diagnosis
code in the VA electronic health record were screened for eligibility to participate. The diagnosis of HF was defined as meeting any 1
of the following 5 criteria: (1) a primary inpatient hospital discharge diagnosis of HF (International Classification of Diseases, Ninth
Revision [ICD-9] code 428.XX); (2) at least 2 secondary inpatient hospital discharge diagnoses of HF (ICD-9 codes 428.XX) and a
primary inpatient hospital discharge diagnosis related to heart disease (ICD-9 codes 410.XX, 412.XX, 413.XX, and 414.XX); (3) at least
3 secondary inpatient hospital discharge diagnosis codes related to HF; (4) at least 2 outpatient visit diagnoses of HF, excluding
emergency department visits; and (5) at least 2 secondary inpatient hospital discharge diagnoses of HF and at least 1 outpatient HF
diagnosis.

Potentially eligible patients were screened with the KCCQ to identify patients with a diagnosis of HF and reduced health status.
Individuals scoring less than 60 on the KCCQ overall summary score (indicating significant HF symptoms, limited functional status,
and poor quality of life) were invited to an enrollment visit if they did not have any exclusion criteria.
Exclusion criteria were (1) severe cognitive or psychiatric impairment; (2) current residence in a nursing home; (3) irreversible,
noncardiac medical conditions likely to affect 6-month survival or ability to execute the study protocol (eg, metastatic cancer); (4) prior
heart transplantation; and (5) alcohol abuse as indicated by the Alcohol Use Disorders Identification Test score of at least 7.
Intervention

Patient-Centered Disease Management (PCDM) intervention (n=187): The intervention included 3 components:
1.Collaborative Care: Each site had a collaborative care team consisting of a nurse coordinator (registered nurse), a primary care
physician, a cardiologist, and a psychiatrist. For each intervention patient, the team reviewed the electronic health record and baseline
depression scores from the Patient Health Questionnaire 9 (PHQ-9). The team recommended care changes for a given patient in accord
with the American College of Cardiology and American Heart Association Guidelines for the Diagnosis and Management of Heart
Failure in Adults and the collaborative depression care intervention as described herein.
2.Screening and Treatment of Depression: Intervention patients who screened positive for depression (PHQ-9 score, ≥10) received the
depression care component of the intervention, adapted from a successful collaborative depression care intervention. This included (1)
up to 11 sessions of behavioral activation and antidepressant management, provided by the nurse coordinator and supervised by the team
psychiatrist; (2) a depression educational video; and (3) depression assessment and self-management education via telemonitoring.
Before enrollment began, the nurse coordinator from each site participated in a 2-day training on depression and behavioral activation
by the lead study psychiatrist (M.D.S.) and 4 weekly follow-up calls with the lead study psychiatrist. Thereafter, the nurse was supervised
by the site psychiatrist via as-needed calls with the lead psychiatrist and Dr Bekelman. The depression care component of the nurse
intervention was standardized in a treatment manual that described detailed procedures for what to discuss with patients.
3.Telehealth Telemonitoring and Patient Self-care Support: Intervention patients received daily telemonitoring using home-based
equipment that tracked signs and symptoms of HF and depression. The system collected daily measures of blood pressure, pulse, weight,
and self-reported symptoms (eg, shortness of breath and edema). Patients with depression were asked questions about their mood and
behavior. The telemonitoring system assigned a risk to each response on the system. The nurse reviewed medium risk indicators and
decided whether an action needed to be taken (eg, for patients unable to understand a low sodium diet, the nurse provided counseling).
The nurse acted on all of the high risk indicators by contacting the patient for assessment and then, if necessary, contacted the care team
for any changes in medications or tests to be written in the electronic medical record. For example, the collaborative care team could set
and change an individual patient’s dry weight and recommend a diuretic dosing guideline to primary care physicians. The self-care
programs included medication reminders to promote adherence, education about HF and depression, medication monitoring, and dietary
advice.

Control group (n=197): Patients continued to receive care from their regular health care professionals and regular telehealth nurses (if
enrolled in telemonitoring), with no involvement of the study collaborative care team. Care was fully at the discretion of the patient’s
regular health care professionals and may or may not have included cardiology or mental health clinic care in addition to primary care.
Usual care patients were given information sheets at the enrollment visit that described self-care for HF and were provided with a
weighing scale if needed. Primary care physicians were notified if usual care patients screened positive for depressive symptoms based
on the initial study surveys. From then on, patients’ primary care physicians assumed responsibility for depression care.
Outcomes

The primary outcome, patient-reported HF-specific health status, was measured using the KCCQ.
For the secondary measures, depression was measured using the PHQ-9.

Study

Sidebottom 2015

Study type

A randomised trial

Number
of
studies/ N=232
number of participants
Countries and Settings

Abbott Northwestern Hospital, Minneapolis, Minnesota

Funding

This study was funded by the Abbott Northwestern Hospital Foundation.

Duration of study

Patient recruitment began in April 2012 and ended in February 2013.

Age, gender, ethnicity

Age (mean±SD): Intervention: 76.0±11.9, Control: 70.9±13.6
Gender (% M): Intervention: 47.4%, Control: 57.8%
Ethnicity:
African American: Intervention: 4.3%, Control: 4.3%
American Indian: Intervention: 1.7%, Control: 0.9%
Asian/Pacific Islander: Intervention: 0.9%, Control: 0%
White: Intervention: 93.0%, Control: 94.8%

Patient characteristics

Patients were considered eligible for the study if they were adult inpatients with a diagnosis of acute HF. Patients were not eligible if
they were in the intensive care unit (ICU), on a ventilator, undergoing evaluation for a heart transplant or a left ventricular assist device
(LVAD), post-transplant or post-LVAD, determined to be actively dying, or if they had cognitive impairments such that informed
consent and data collection would not be possible or if they spoke limited English. Additionally, patients who had already had a PC
order request by their attending physician during the hospital stay were ineligible.

Intervention

Intervention (n=116): The study intervention differed from the standard PC process in two ways. First, baseline study measures of
symptom burden, depression, and QOL were available to the providers to review at the time of the consultation. Second, the study paid
only for the initial PC consultation and any subsequent visits were billed to the patient’s insurance as standard care. This information
about billing was shared with patients during the consent process. Actions of PC providers during visits generally included assessment
of symptom burdens; emotional, spiritual, and psychosocial aspects of care; coordination of care orders; recommendations for change
in current or future treatment; referrals; and future care planning assessment and discussions.

Control group (n=116): standard care
Outcomes

Primary outcomes were symptom burden, depressive symptoms, and QOL measured at baseline, 1, and 3 months.
Secondary outcomes included advance care planning (ACP), inpatient 30-day readmission, hospice use, and death.

Study

Denvir 2016

Study type

A phase 2 randomised controlled trial - Future Care Planning (FCP)

Number
of
studies/ N=50
number of participants
Countries and Settings

UK

Funding

The study was funded by Marie Curie Research

Duration of study

Patients were recruited over a 12 month period between 1st October 2013 and 31st September 2014

Age, gender, ethnicity

Age (mean±SD): Intervention: 81.9±7.1, Control: 80.2±10.0
Gender (% M): Intervention: 68.0%, Control: 52.0%
Ethnicity: not reported

Patient characteristics

Eligibility criteria included a predicted 12 month mortality risk of 20% or greater estimated using the Global Registry of Acute Coronary
Syndrome (GRACE) score for ACS28 and the Enhanced Feedback for Effective Cardiac Treatment (EFFECT) score for heart failure
and patients with aortic stenosis who presented with heart failure29. Exclusion criteria included moderate/severe dementia, prognosis
less than 30 days and those already on a palliative care register.

Intervention

FCP intervention. Three main components:
1. An initial, one hour semi-structured meeting with the trial cardiologist (MD) and the trial nurse specialists involving the patient and
their carer; followed by two 1hour meetings with the trial nurse in the patient’s home at 6 and 12 weeks.
2. Discussion and documentation of an agreed personal Future Care Plan which was sent to each patient and uploaded by the general
practitioner using the electronic KIS
3. Ongoing telephone support (available Monday to Friday, 9am–5pm) from the trial nurse for the 12 weeks offering advice, support
and information about their healthcare and social needs.

Intervention group (n=25): 12 weeks of a Future Care Plan intervention (FCP) at discharge followed by crossover to 12 weeks of usual
care (early group)

Control group (n=25): 12 weeks of usual care followed by cross over to 12 weeks of FCP (delayed group).
Outcomes

The primary outcome variable was health related QoL (EQ5D index) measured at the 12 week time point.
Secondary patient-outcomes included EQ5D-index at 24 weeks, EQ5D-VAS, symptom score and anxiety/distress at 12 and 24 weeks.
Carer-outcomes formed part of an exploratory analysis.

Study

O’Riordan 2019

Study type

A randomised clinical trial - SMS–HF intervention

Number
of
studies/ N=30
number of participants
Countries and Settings

California

Funding

Funding was provided by the National Palliative Care Research Center.

Duration of study

The study was undertaken between January 2012 and December 2013 in a large, academic medical center.
Patients were screened for eligibility between March 2012 and March 2013.

Age, gender, ethnicity

Age (mean±SD): Intervention: 71±18, Control: 59±19
Gender (% M): Intervention: 31.0%, Control: 72.0%
Ethnicity - white race: Intervention: 7%, Control: 6%

Patient characteristics

Inclusion criteria: HF primary diagnosis or symptomatic/active HF in current hospitalization or within prior six months; NYHA Class
II–IV; ≥ 18 Years of age; English speaking; Able to give informed consent and pass SPMSQ; Medicine, Cardiology, and HF service;
No previous PC or hospice care
Exclusion criteria: Right HF; Left ventricular device; Percutaneous coronary intervention, coronary arterial bypass graft, or valve
replacement during index admission; Pre-/post-heart, liver, lung transplant; Homeless or live outside Bay Area; Active illicit drug use

Intervention

SMS–HF intervention (n=16): Patients received intensive PC consultations provided by an interdisciplinary PC team (nurse practitioner,
physician, social worker, and chaplain). The SMS–HF team provided direct care to the patient, prescribing medications for symptoms,
discussing advance care planning, completing appropriate documentation, and providing psychosocial and spiritual support. The first
PC consultation occurred during hospitalization. Follow-up consultations included a one-week, in-person follow-up assessment and five
monthly consultations, either in person (minimum 2) or teleconference. Additional contacts with the SMS–HF team were scheduled as
needed. Patients who were re-admitted to the same hospital were followed by the inpatient PC team.

Control group (n=14): guideline-driven HF treatment.

Outcomes

Outcome variables: QoL (assessed with MLHFQ; FACIT-PAL), depression, anxiety, pain severity, and dyspnea; repeated at baseline,
three- and six-months.

Study

Sahlen 2016

Study type

Cost-effectiveness study based on a randomised controlled trial - PREFER intervention

Number
of
studies/ N=72
number of participants
Countries and Settings

Sweden

Funding

This work was supported by the Swedish Association of Local Authorities and Regions, the Strategic Research Program in Health Care
Sciences (SFO-V), “Bridging Research and Practice for Better Health, Sweden”, the Swedish Heart and Lung Association, King Gustav
V and Queen Victoria’s Foundation of Freemasons, and the Rönnbäret Foundation, Skellefteå Municipality.

Duration of study

The trial was conducted from January 2011 to 2013. The data were collected over a total of 6 months between 2011 and 2013.

Age, gender, ethnicity

Age (mean±SD): not reported
Gender (% M): not reported
Ethnicity: not reported

Patient characteristics

Patients with a confirmed diagnosis of CHF according to the criteria of the European Society of Cardiology (ESC) were asked to
participate in the study. Inclusion criteria were CHF with New York Heart Association (NYHA) functional class III−IV symptoms and
at least one of the following: a hospitalized episode of worsening heart failure that resolved with the injection/infusion of diuretics or
the addition of other heart failure treatment in the preceding 6 months and being regarded as “optimally treated” according to the
responsible physician; the need for frequent or continual i.v. support; chronically poor quality of life based on a visual analogue scale
score<50; signs of cardiac cachexia defined as an involuntary non-oedematous weight loss⩾6% of total body weight within the preceding
6–12months; and life expectancy of <1year.
Exclusion criteria were previously described in the design paper.

Intervention

PREFER intervention (n=36): received the person-centered and integrated PREFER intervention over the course of 6 months.
Control group (n=36): received standard care that is usually provided by a primary health care center or the nurse-led heart failure clinic
at the hospital.

Outcomes

Assessment of health-related quality of life: measurement of “quality-adjusted life years” (QALYs), with the EQ-5D instrument.

Assessment of costs for health care: When services are given as part of our intervention, minutes are documented and used to calculate
costs for each staff category. Health care services offered as part of the standard care (both primary health care and hospital care) are
calculated similarly but based on assumptions made on timing. These assumptions are based on recommendations from the county
council and according to practice in the area. Costs were calculated by multiplying the allocated time for given services by the average
salaries.

Study

Blumer 2021

Study type

Substudy (sex-specific) of a stepped-wedge cluster randomized controlled trial: PACT-HF trial

Number
of
studies/ N=986
number of participants
Countries and Settings

Ontario, Canada

Funding

The study was funded by peer-reviewed grants held by HGCV from Canadian Institutes of Health Research (#135917), Ontario Ministry
of Health and Long Term Care (MOHLTC) Health System Research Fund (6686), as well as in-kind support from the participating
hospitals and Community Care Access Centers. This study was supported by ICES, which is funded by an annual grant from the Ontario
Ministry of Health and Long-Term Care (MOHLTC). The opinions, results and conclusions reported in this paper, and selection of
journal for submission, are those of the authors and are independent of the funding sources.

Duration of study

Patients were enrolled from 1 February 2015 to 30 March 2016.

Age, gender, ethnicity

Age (mean±SD): Intervention: men 74.15±13.64, women 78.82±11.21; Control: men 75.34±12.26, women 78.49±10.64
Gender (% M): Intervention: 53.5%, Control: 51.3%
Ethnicity: not reported

Patient characteristics

Eligible patients had a primary admission diagnosis of HF, which was identified daily from hospital electronic medical records. We
excluded patients who did not have HF, did not consent to inclusion, died during hospitalization, were transferred to another hospital,
or were discharged with a primary diagnosis other than HF. During the intervention phase, Boston criteria and/or serum thresholds of
B-type natriuretic peptide (BNP) or N-terminal pro-B-type natriuretic peptide (NT-proBNP) were used to exclude a diagnosis of HF.

Intervention

PACT-HF intervention (n=606): In hospitals undergoing the intervention, a hospital nurse navigator provided the following at the time
of discharge: HF self-care education to the patient and informal caregiver; a structured patient-centered discharge summary with a
symptom-driven action plan to the patient and the family physician; family physician follow-up arrangements within 1 week of
discharge; and referrals to post discharge nurse-led home visits and heart function clinics care for high-risk patients. The nurse-led visits
included weekly, structured, face-to-face and telephone assessments lasting 4 to 6 weeks until patients were seen in the heart function
clinics. In the event of deterioration, the home-care nurse helped the patient follow the discharge action plan and contacted the heart
function clinics for expedited care. HF guidelines were distributed, but management was left to clinicians’ discretion.

Control group (n=380): In the usual care group, transitional care occurred at the discretion of clinicians.
None of the eight hospitals participating in this sub-study provided nurse-led in-hospital education to patients with HF as part of
usual care.
Outcomes

1) Patient discharge preparedness, measured by the validated 11-item B-PREPARED telephone survey instrument. Based on a 3-point
Likert Scale, it assesses domains of self-care information, services, and confidence, with scores ranging from 0 to 22. The B-PREPARED
was administered 6 weeks after the patient’s discharge.
2) Care Transitions Measure (CTM-3), a 3-item measure of coordination at hospital discharge care. This score reflects the overall quality
of care transition, ranging from 0 to 100. The CTM-3 was administered 6 weeks after the patient’s discharge.
3) EQ-5D-5L, a preference-based generic HRQOL instrument, which measures health status in 5 dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression. Health utilities for the EQ-5D-5L anchored at 0 (dead) to 1 (full health) are calculated
using a scoring algorithm based on general public’s preferences. The EQ-5D-5L was administered during the index admission and via
telephone 6 weeks and 6 months after the patient’s hospital discharge.

Nurse intervention
Sono state identificate due revisioni sistematiche incentrate sul Nurse Intervention in pazienti con scompenso
cardiaco, rispettivamente Ordóñez-Piedra 2021 e Qiu 2021.

Included studies
Search update
Type

Ordóñez-Piedra 2021
11

Qiu 2021
15

2012 - July 2018
A systematic review
(qualitative synthesis)

2020?
A meta-analysis

Population

Patients with heart failure

Patients with congestive heart failure
(CHF) (reduced ejection fraction)

Intervention
Comparison

Advanced Practice Nursing
Other health-related professions

Nurse-led interventions (NLI)
Usual care

Outcomes

Reduction or increase in the number
of hospital readmissions, and patient's Re-admission and mortality
quality of life

Study design

Quantitative studies of experimental,
quasi-experimental or observational RCTs
character

Exclusion

-

-

Study
Study type

Andryukhin 2010
Single blinded randomized clinical trial.

Number
of
studies/ N=85
number of participants
Countries and Settings

Russia

Funding

This research was run without any external funding.

Duration of study

The study started 1/9/2006 and the end of the follow-up period was 30/8/2009.

Age, gender, ethnicity

Age (mean, range): Intervention: 66.5 (59-70), Control: 68(57-72)
Gender (% F): Intervention: 72.7%, Control: 65.8%
Ethnicity: not reported

Patient characteristics

Included were all patients of 50 years or older with an established diagnosis of HFPEF in a stable condition GPs diagnosed HFPEF
based on symptoms (dyspnoea at rest or during exercise, fatigue, tiredness, ankle swelling) or signs (tachycardia, tachypnea, raised
jugular venous pressure, oedema) of congestive HF plus the results of an echocardiographic examination by a cardiologist: presence of
a normal LV systolic function (LVEF 50%), and evidence of abnormal LV relaxation, diastolic distensibility or diastolic stiffness (13).
Exclusion criteria were: a history of an acute coronary syndrome within the last 6 months, a haemodynamically significant
valvularstenosis, the presence of physical conditions that limited participation in a rehabilitation programme, insulin-dependent diabetes
mellitus or confirmed chronic obstructive pulmonary disease i.e. an FEV1/FVC 70, a negative reversibility test and a history of chronic
cough, sputum production and dyspnoea.

Intervention

PREFER intervention (n=44): education on individual lifestyle changes and modifications of cardiovascular disease (CVD) risk factors,
home-based exercise training and weekly nurse consultations in addition to usual care.
Control group (n=41): Usual care included the prescription of medication as well as non-pharmacological measures. The basic
medications are angiotensin-converting enzyme inhibitors (ACEIs), angiotensin II receptor blockers (ARBs), β-blockers, aldosterone
antagonists, diuretics and digoxin if needed. Non-pharmacological measures included recommendations concerning diet, alcohol intake,
weight reduction, smoking cessation, activity and exercise training, given by the GP during consultation. The frequency of visits to the
GP depended on the patient’s feelings and the presence of complaints and special needs.

Outcomes

Outcome parameters were New York Heart Association (NYHA) Class of CHF, body mass index (BMI), waist circumference (WC), 6min walking test (6MWT) and biochemical parameters of blood plasma levels of fasting blood glucose, total cholesterol, low-density
lipoprotein (LDL), C-reactive protein (CRP, high sensitivity method) and N-terminal pro-brain natriuretic peptide (NT-proBNP)
(Biomedica Gruppe Austria). We measured emotional status with the hospital anxiety and depression scale (HADS) and quality of life
with the Minnesota living with heart failure questionnaire (MLHFQ) The following echocardiographic parameters were evaluated for
cardiac function assessment: left atrial size index (LASI), LV end-diastolic volume index (LVEDVI), LV mass index (LVMI) and ratio
of early (E) to late (A) mitral valve flow velocity (E/A ratio).

Study
Study type

Blue 2001
Randomised controlled trial.

Number
of
studies/ N=165
number of participants
Countries and Settings

acute medical admissions unit at the Western Infirmary, Glasgow, UK

Funding

This study was supported by a grant from the Scottish Office, Department of Health.

Duration of study

Patients were recruited between March 1997 and November 1998 and followed up for a mean of 12 months.

Age, gender, ethnicity

Age (mean±SD): Intervention: 74.4±8.6, Control: 75.6±7.9
Gender (% M): Intervention: 64%, Control: 51%
Ethnicity: not reported

Patient characteristics

Patients who were admitted as an emergency to the acute medical admissions unit at the Western Infirmary, Glasgow, with heart failure
due to left ventricular systolic dysfunction were eligible for this study. We excluded patients who were unable or unwilling to give
informed consent or to comply with the intervention and those who had an acute myocardial infarction, comorbidity (such as malignancy)
likely to lead to death or readmission in the near future, planned discharge to long term residential care, or residence outside the hospital’s
catchment area.

Intervention

PREFER intervention (n=84): a number of planned home visits of decreasing frequency, supplemented by telephone contact as needed.
Control group (n=81): Patients in the usual care group were managed as usual by the admitting physician and, subsequently, general
practitioner. They were not seen by the specialist nurses after hospital discharge.

Outcomes

The primary end point of this study was death from all causes or hospital admission for heart failure (emergency or elective). Secondary
end points included death or hospital admission for any reason, hospital admission for worsening chronic heart failure, and all cause
admission to hospital. We also analysed numbers of patients admitted, number of admissions, and days spent in hospital.

Study
Study type

Domingues 2011
Randomized clinical trial.

Number
of
studies/ N=111
number of participants
Countries and Settings

a tertiary university hospital in Porto Alegre, Brazil.

Funding

This study was funded by FIPE and CNPq.

Duration of study

from January 2005 to July 2008

Age, gender, ethnicity

Age (mean±SD): Intervention: 62±12, Control: 63±13
Gender (% M): Intervention: 67%, Control: 51%
Ethnicity (% Caucasian) Intervention: 79%, Control: 82%

Patient characteristics

Patients consecutively admitted with HF. The inclusion criteria were patients ≥ 18 years old with HF regardless of the etiology and left
ventricle ejection fraction ≤ 45%. Only patients who had a telephone number available for after-discharge contact were included. We
excluded HF patients who had had an acute myocardial infarction three months prior to hospitalization, those who had undergone
myocardial revascularization surgery in the previous month, those with HF secondary to sepsis and patients with cognitive neurological
sequelae. The study protocol was approved by the institution’s research ethics committee.

Intervention

PREFER intervention (n=48): patients in the IG received telephone calls from the study nurse during a three-month period. One
telephone contact per week was performed in the first month, followed by one every 15 days in the second month and one every 15 days
in the third month, totaling eight calls per patient.
Control group (n=63): patients in the CG received the usual care after discharge that consisted of the patient being followed at the return
appointment to the outpatient clinic without any phone calls within the three-month period.

Outcomes

The scores for the levels of HF awareness and knowledge of self-care were considered as primary outcomes. The frequency of visits to
the emergency care unit, rehospitalizations and deaths at the end of the three-month period were considered as the secondary outcomes.

Study
Study type

Dunagan 2005
Randomised trial

Number
of
studies/ N=151
number of participants
Countries and Settings

Barnes-Jewish Hospital, an urban teaching hospital in St Louis, MO, and a member of BJC HealthCare, a regional health care provider.
USA

Funding

Funded by GlaxoSmithKline through the Aetna Foundation’s Quality Care Research Fund (the Academic Medicine in Managed Care
Forum) and the Barnes-Jewish Hospital Foundation.

Duration of study

Beginning June 15, 1999. 12 months of follow-up

Age, gender, ethnicity

Age (mean±SD): Intervention: 70.5±12.7, Control: 69.4±13.9
Gender (% F): Intervention: 57%, Control: 56%
Ethnicity (African Americans %): Intervention: 59%, Control: 53%

Patient characteristics

Patients were eligible for the study if they (1) were 21 years of age; (2) resided within BJC Home Care’s service area; (3) had primary
insurance coverage through Medicare, Medicaid, or Group Health Plan Advantra (a Medicare HMO) or had no insurance; and (4) had a
primary physician with whom program personnel could communicate about their care. Clinically, patients had to (5) manifest at least 1
sign and 1 symptom of a HF exacerbation; (6) have evidence of left ventricular systolic or diastolic dysfunction by echocardiogram,
cardiac catheterization, or radionuclide imaging; and (7) be New York Heart Association (NYHA) Class II, III, or IV at the time of
enrollment. Patients were not eligible for the study if they had (1) predominantly right ventricular failure from chronic lung disease or
pulmonary hypertension, (2) chronic lung disease as the primary cause of their symptoms, (3) significant aortic stenosis (estimated aortic
valve area 1 cm2), (4) chronic renal failure (creatinine clearance 20 mL/min or on chronic dialysis), or (5) a severe comorbidity with an
anticipated survival of less than 6 months. Other exclusions included (6) bypass surgery during the index admission, (7) heart transplant
candidacy, (8) pregnancy, and (9) enrollment in another treatment protocol. Patients were also excluded if they (10) were unable to hear
or understand English spoken over the telephone, (11) had cognitive or psychologic impairment precluding effective telephonic
monitoring, (12) were discharged to a long-term care facility or hospice, or (13) had no reliable home address.

Intervention

PREFER intervention (n=76): received additional education from study nurses during scheduled telephone contact. Twenty patients also
received 1 or more home visits, and 18 patients were provided bathroom scales.

Control group (n=76): received an educational packet describing the causes of HF, the basic principles of treatment, their role in routine
care and monitoring of their condition, and appropriate strategies for managing a HF exacerbation.
Outcomes

The primary study outcome was time to hospital encounter (defined as hospital readmission or emergency department visit) for any
cause. We also examined time to all-cause hospital readmission and time to HF-specific readmission (primary discharge diagnosis).

Study
Study type

de Souza 2014
a patient-related outcome blind evaluation (PROBE) randomized clinical trial.

Number
of
studies/ N=252
number of participants
Countries and Settings

two tertiary care academic institutions, Brazil

Funding

Fundo de Incentivo à Pesquisa e Eventos do Hospital de Clínicas de PortoAlegre (FIPE); Fundação de Amparo à Pesquisa do Estado do
Rio Grande do Sul (FAPERGS); Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq).

Duration of study

From August 2009 to April 2012. The final follow-up period ended 180 days after enrolment.

Age, gender, ethnicity

Age (mean±SD): Intervention: 62±14, Control: 63±12
Gender (% M): Intervention: 61%, Control: 64.3%
Ethnicity (% Caucasian): Intervention: 67.5%, Control: 62.8%

Patient characteristics

Adult patients (≥18 years old) with LV systolic dysfunction (LVEF≤45%) who were admitted because of ADHF were eligible for
inclusion in the study. LV function was assessed by two-dimensional echocardiography preferably during the index hospitalization,
although inclusion of patients with an echocardiogram from up to 1 year before admission was allowed. Exclusion criteria were an acute
HF episode secondary to sepsis, myocarditis, or a myocardial infarction, major communication barriers, residence >20 km from the
hospital, and/or the lack of the possibility of telephone contact.

Intervention

PREFER intervention (n=123): received four HVs combined with four reinforcement telephone calls, both led by trained nurses. The
first HV was performed during the first 10 days after hospital discharge, the second HV occurred on approximately day 30, the third at
day 60, and the final visit was performed 120 days after discharge.

Control group (n=129): standard treatment approach for HF patients in each institution, involving medical outpatient visits in which they
received instructions regarding pharmacological and non-pharmacological therapeutic strategies.
Outcomes

The primary outcome was a composite endpoint of a first visit to the emergency department (lasting <24 h), a first hospital readmission
(>24 h), or all-cause death, assessed during the first 6 months of follow-up. The secondary outcomes were each individual endpoint.

Study
Study type

Ortiz-Bautista 2019
A single-center, randomized, open-label study.

Number
of
studies/ N=127
number of participants
Countries and Settings

Spain

Funding

This work was funded by the Instituto de Salud Carlos III (Ministry of Economy, Industry and Competitiveness) (PI10/00777) and
cofunded by the European Regional Development Fund, through the CIBER in cardiovascular diseases (CB16/11/00502).

Duration of study

Patients were recruited Between 2011 and 2013, a median follow-up of 2-years with a maximum follow-up of 3.5 years.

Age, gender, ethnicity

Age (mean±SD): Intervention: 74±12, Control: 75±12
Gender (% M): Intervention: 69%, Control: 68%
Ethnicity: not reported

Patient characteristics

Patients were eligible for the study if they were ≥18 years and had diagnosis of HF based on clinical signs and symptoms with evidence
of cardiac structural abnormalities assessed by transthoracic echocardiogram. Only patients with left ventricular ejection fraction equal
or less than 50% could participate in the study. Patients were eligible for the study after fulfilling the inclusion criteria and giving written
informed consent. There were no major exclusion criteria, except for the incapacity to understand the aspects of the medical education
and to attend follow-up visits.

Intervention

PREFER intervention (n=87) :were individually scheduled with the nurse for health educational counseling and evidence-based drug
treatment up-titration. The initial nurse visit was made after study enrolment and afterwards the nurse moved to each patient’s primary
care center to continue with the following visits with the support of their general practitioners. Educational counseling was carried out
during the first visit and consisted in diet guideline, daily weigh and blood pressure monitoring, HF warning clinical symptoms
recognition, flexible diuretic dosing regimen and HF treatment adherence. During the follow-up visits, the nurse reviewed and reinforced
educational counseling with the patients and, when possible, accomplished HF evidence-based drug up-titration..
Control group (n=40): usual management by their respective cardiologists.

Outcomes

Primary end-point was a composite of all-cause mortality and all-cause hospital readmission. Secondary end-points were the individual
components of the primary end-point (all-cause mortality, all-cause readmission), hospital readmission due to decompensated HF, time
to first hospital readmission and quality of life related to health assessed by MLHFQ.

Study
Study type

Riegel 2002
A randomized controlled clinical trial

Number
of
studies/ N=358
number of participants
Countries and Settings

2 Southern California hospitals, USA

Funding

This study was funded by Pfizer Inc, New York, NY.

Duration of study

over the 6-month follow-up period

Age, gender, ethnicity

Age (mean±SD): Intervention: 72.52±13.05, Control: 74.63±12
Gender (% M): Intervention: 53.8%, Control: 46.1%
Ethnicity: not reported

Patient characteristics

Included were patients with a confirmed clinical diagnosis of HF as the primary reason for their hospital visit and those who spoke either
English or Spanish. Excluded were patients with cognitive impairment or psychiatric illness, severe renal failure requiring dialysis,
terminal disease (eg, cancer and/or acquired immunodeficiency syndrome), discharge to a long-term care facility, or previous enrollment
in an HF disease management program.

Intervention

PREFER intervention (n=130): telephonic case management by a registered nurse was provided using a decision-support software
program developed by Pfizer Inc. Patients were telephoned within 5 days after hospital discharge and there after at a frequency guided
by the software and case manager judgment based on patient symptoms, knowledge, and needs.
Control group (n=228): Care was not standardized, and no formal telephonic case-management program was in existence at these
institutions. These patients presumably received some education regarding HF management prior to hospital discharge.

Outcomes

A randomized controlled clinical trial was conducted to test the primary hypothesis that HF hospitalization rates would be lower in the
intervention group than in the “usual-care” control group. Secondary hypotheses were that the following would be decreased: all-cause
hospitalization, readmission rates (for HF and all causes), average number of hospital days (for HF and all causes), and inpatient HF
costs at 3 and 6 months. Days to first rehospitalization, multiple readmissions (ie, 1) for any cause, and outpatient resource use (ie,
emergency department and urgent care visits for any cause and/or physician office visits) were evaluated at 6 months. Outpatient resource
use was assessed to determine if shifting of costs from inpatient to outpatient care occurred. Patient satisfaction was assessed at 6 months.

Study
Study type

Sisk 2006
Randomized effectiveness trial

Number
of
studies/ N=406
number of participants
Countries and Settings

The 4 hospitals in Harlem, New York. USA

Funding

The Agency for Healthcare Research and Quality funded this study. (R01 HS 10402).

Duration of study

from September 2000 to September 2002. Follow-up 12 months.

Age, gender, ethnicity

Age (mean±SD): Intervention: 59.6±13.8, Control: 59.3±13.7
Gender (% M): Intervention: 55.2%, Control: 52.2%
Ethnicity: Not-Hispanic Black I: 47.3% C: 44.3%
Hispanic I: 29.6% C: 35.5%
Not-Hispanic White I: 15.3% C: 15.3%
Other I: 7.9% C: 4.9%

Patient characteristics

The trial had the following inclusion criteria: adults 18 years of age or older; systolic dysfunction documented on a cardiac test
(echocardiography, radionuclide ventriculography, myocardial stress sestamibi or thallium stress testing, or left-heart catheterization);
English-language or Spanish-language speakers; community-dwelling at enrollment; and current patient in a general medicine, geriatrics,
or cardiology clinic or office at a participating site.
Exclusion criteria were medical conditions that prevented interaction with the nurse, including blindness, deafness, or cognitive
impairment; medical conditions requiring individualized management that might differ from standard protocol, namely pregnancy, renal
dialysis, or terminal illness; or procedures that corrected systolic dysfunction, such as heart transplantation.

Intervention

PREFER intervention (n=203): 1 of 3 trained registered nurses met once with each patient. In counseling the patient, the nurse stressed
the relationship among sodium intake; fluid buildup; and symptoms, such as shortness of breath. Nurses mailed patients the reports from
the food-frequency questionnaire after each administration. The nurse also served as a bridge between the patient and the clinician.
Nurses contacted patients’ clinicians to discuss specific medications and arranged any prescription changes and examinations ordered

Control group (n=203): federal consumer guidelines for managing systolic dysfunction but no other intervention

Outcomes

To measure hospitalizations, we used billing data from the 4 participating hospitals. At quarterly telephone surveys, interviewers who
were blinded to treatment assignment asked patients about hospitalizations at nonparticipating hospitals; however, we present the
analysis of billing data because they measure hospitalizations independent of possibly socially acceptable responses or survey
nonresponse of the patients. For functional status, we used the generic Short Form-12 (SF-12) physical component score and the
condition-specific Minnesota Living with Heart Failure (MLHF) Questionnaire, with both scales administered at the quarterly
interviews. We measured deaths recorded in the National Death Index plus deaths reported by patients’ families for patients with no
subsequent billings. Since both nurse management and usual care involved only services delivered in routine practice, the study did not
monitor adverse effects.

Study
Study type

Stromberg 2003
A prospective, randomised study

Number
of
studies/ N=106
number of participants
Countries and Settings

Sweden

Funding

The Health Research Council in the South-East of Sweden, grant no F97-408 and no F98-429, The Swedish Foundation for Healthcare
Science and Allergy Research, grant no V97-190 and no V98-098, The Swedish Heart and Lung Foundation and The Research
Foundation of the University Hospital of Linko ̈ping, Sweden for financial support.

Duration of study

The predetermined recruitment period of 2.5 years, from June 1997 to December 1999, with a 12-months follow-up.

Age, gender, ethnicity

Age (mean±SD): Intervention: 77±7, Control: 78±6
Gender (% M): Intervention: 63.5%, Control: 59.3%
Ethnicity: not reported

Patient characteristics

Inclusion criteria were diagnosed heart failure, either by echocardiography, radiographic evidence of pulmonary congestion or typical
symptoms and signs of heart failure. Exclusion criteria were severe chronic pulmonary disease, dementia or other psychiatric illness,
short anticipated survival, discharge to a geriatric clinic or home care or already receiving follow-up at the nurse-led heart failure clinic.

Intervention

PREFER intervention (n=52): were followed up at a nurse-led heart failure clinic staffed by specially educated and experienced cardiac
nurses, delegated the responsibility for making protocol-led changes in medications. The first visit was scheduled 2–3 weeks after
discharge. All visits lasted for 1 h and the nurse evaluated the status and if the heart failure treatment was optimised, gave education
about heart failure and social support to the patient and his family. The status taken during the visit included anamnesis, auscultation of
heart and lungs and inspection of oedema.
Control group (n=54): were managed in accordance with current clinical practice and received conventional follow-up in primary health
care. The responsible physicians in the primary health care were free to evaluate and treat the patient according to their own judgement.
Some patients got a scheduled visit after discharge, but most patients were encouraged to phone primary health care if they had problems
due to heart failure.

Outcomes

The primary endpoint was all-cause mortality or all-cause hospital admission after 12 months. Secondary endpoints were mortality,
number of readmissions for any reason, number of days in hospital and self-care behaviour.

Study
Study type

You 2020
randomised trial

Number
of
studies/ N=152
number of participants
Countries and Settings

CHINA

Funding

not reported

Duration of study

12 weeks of follow-up

Age, gender, ethnicity

Age (mean±SD): Intervention: 50.8±9.9, Control: 51.3±10.6
Gender (% M): Intervention: 73.8%, Control: 73.6%
Ethnicity: not reported

Patient characteristics

Patients were recruited through in-patient screening at our hospital. The inclusion criteria were: exacerbation of CHF during index
hospitalization, left ventricular ejection fraction (LVEF) £45% as assessed by echocardiography, and discharge to home with stable
status. The exclusion criteria were: life expectancy <6 months, mental illness (e.g., dementia), terminal illness (e.g.,advanced stage of
malignant disease), or received elective cardiac procedures (e.g., coronary artery bypass grafting or heart valve replacement) during the
index hospitalization. Baseline characteristics and laboratory data were collected.

Intervention

PREFER intervention (n=80): received standard care plus post-discharge program of care during the first14 days (±2 days) after
discharge. Specifically, nurse-specialists called patients by telephone to ask about their conditions (e.g., clinical symptoms and signs of
HF and body weight change), to evaluate medications adherence, and to provide immediate feedbacks about what to do in the next step.
Control group (n=72):standard care (i.e., explanation of disease status, importance of adherence to guideline-directed medications
therapy, low-salt diet, fluid restriction, and body weight monitoring daily by the ward nurses on the day of discharge).

Outcomes

medication adherence, quality of life (QoL), rates of rehospitalization, and all-cause mortality for chronic heart failure

Study
Study type

Smith 2015
This design is a classic clinical trial using random assignment to either the experimental group clinic intervention or standard care.
The Self-Management and Care of Heart Failure through Group Clinics Trial (SMAC-HF)

Number
of
studies/ N=198
number of participants
Countries and Settings

Mid America Cardiology/University of Kansas Hospital, Kansas, USA

Funding

The project described is part of a clinical trial study supported by the National Institute of Heart, Lung and Blood (NHLBl) Grant # HL
085397. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NHLBl or the
National Institutes of Health.

Duration of study

12 months follow up

Age, gender, ethnicity

did not vary in age (mean 62.3, SD = 13.2 years), gender (38% female), ethnicity

Patient characteristics

Patients were adults hospitalized due to exacerbation or decompensation of HF and gave written consent to participate.

Intervention

PREFER intervention (n=92): In this trial, each patient randomized to the intervention group was invited to a total of five, 2-hour group
clinic appointments with four to eight other patients. For each clinic session, a patient-centered agenda with time allotments was used
as an overall guide. Twice in the 72 group clinic appointments, there were variations in the agenda time schedule when patients were
taken to the ER due to acute symptoms or during a patient’s emotional reaction. Across the 72 group sessions in this trial, the strongest
and most frequent emotions expressed were frustration, grief, and mild anger due to HF required lifestyle changes, declining physical
stamina, and discouragement related to the HF diagnoses. Such issues were planned for and managed skillfully, and the routine agenda
was resumed after a halt for the situation to be managed.

Control group (n=106): questions and information to discuss with their primary care providers
Outcomes

rate of rehospitalizations, knowledge, medication adherence and care satisfaction

Study
Study type

Cajanding 2016
A randomized control two-group design

Number
of
studies/ N=100
number of participants
Countries and Settings

a comprehensive tertiary referral hospital in the Philippines

Funding

The author did not receive any funding for the conduct of this study.

Duration of study

Patients were recruited from September 2013 to August 2014

Age, gender, ethnicity

Age:The participants in this study ranged in age from 37 to 74 years, and majority (n = 54, 54%) were between 51 and 60 years of age.
Gender (% M): Intervention: 69%, Control: 65%
Ethnicity: not reported

Patient characteristics

For the inclusion criteria, study participants must be an adult, currently admitted in the research locale, and is being treated primarily for
HF and not due to other co-morbidities. Patients who have a history of psychiatric disorder or are being treated for a significant
psychiatric (severe depression, bipolar disorder, schizophrenia, substance abuse) or neurologic disorder (cerebrovascular accidents with
significant motor or sensory deficits, motor neuron disease, movement disorders) were excluded in this dtudy. They must be able to read
and understand English and must demonstrate an ability to write. Lastly, only those who can provide voluntary consent were included
in the study.

Intervention

PREFER intervention (n=52): underwent a 12-week nurse-led cognitive–behavioral intervention program focusing on patient education,
self-monitoring, skills training, cognitive restructuring and spiritual development.
Control group (n=48): traditional care characterized by medical/pharmacologic optimization therapy and HF-specific preventable risk
factor modification strategies as prescribed by their cardiologists as based on the Philippine Heart Association clinical practice
guidelines.

Outcomes

The quality of life, self-esteem and mood scores.

Pharmacist intervention
Sono state identificate tre revisioni sistematiche incentrate sul Pharmacist Intervention in pazienti con
scompenso cardiaco, rispettivamente Schumacher 2021, Arunmanakul 2021 e Parajuli 2019.

Included studies
Search update
Type

Schumacher 2021
24
February 2021
A Systematic Review and
Meta-Analysis

Arunmanakul 2021
29
April 2020
A Systematic Review and
Meta-Analysis

Parajuli 2019
18
March 2017
A Systematic Review and
Meta-Analysis

Adult patients (aged over 18
years) with HF based on signs
Adults 18 years with a confirmed
and symptoms with radiographic
diagnosis of HF according to
and/or echocardiogram, with a
diagnostic methods
confirmed diagnosis by a
physician

Population

HF outpatients

Intervention

Pharmacist care, pharmacist Pharmacist interventions (either
A
pharmacist-involved
led-transition
of
care delivered
independently or
multidisciplinary intervention
programs
collaboratively)

Comparison

Usual care or standard care

Usual care

Outcomes

Primary
outcomes:
HF
hospitalizations and HF mortality.
Secondary outcomes: all-cause
hospitalizations,
all-cause
Clinical outcomes of HF
mortality, medication adherence
outpatients (all-cause and HF Mortality, hospitalization, and (compliance), HF knowledge,
hospitalizations and deaths) quality of life (QoL)
health-care costs, self-care, and
and QoL
composite
endpoint.
The
composite endpoint is the
combination
of
all-cause
hospitalizations and all-cause
mortality

Study design

RCTs

Exclusion

We excluded RCTs that
investigated
pharmacists’
care during hospital stay of
HF patients as well as papers
that
were
duplicates,
descriptions
of
study
protocols (without providing
results), and those that did not
report specific pharmacist
interventions.

RCTs

RCTs

Study
Laufs 2018
Study type

Pilot study

Number of studies/
number of participants

N=50

Countries and Settings

Germany

Funding

The pilot study was funded by the Chamber of Pharmacists North Rhine (Düsseldorf, Germany).

Duration of study

12 months

Age, gender, ethnicity

Age (mean±SD): Intervention: 77.1±4.8, Control: 75.4±4.2.
Gender (% M): Intervention: 39%, Control: 70%
Ethnicity: not reported

Patient characteristics

Patients with i) age≥70 years, ii) diagnosis of CHF defined by a hospitalization for HF within the last 12months or New York Heart
Association (NYHA) dyspnoea ≥II, iii) stable CHF medication, iv) daily intake of four or more tablets, v) self-reported medication
non-adherence (at least one ‘yes’ in the Morisky Questionnaire), and vi) written informed consent. The exclusion criteria were use of a
weekly dosing aid, unwillingness or inability to visit a participating pharmacy once a week, acute cardiac decompensation, acute
coronary syndrome, recent (<3weeks) or planned cardiac surgery, symptomatic hypotension (<90 mmHg), symptomatic hypertension
(>160 mmHg), valvular heart disease >stage II, apparent liver disease (transaminases >3-fold the upper limit of normal), life
expectancy <6months, any serious comorbid acute medical condition impairing the patient (gastrointestinal disorders, infections,
exsiccosis, pain, recent surgeries), uncontrolled diabetes mellitus (blood glucose >300 mg/dL), unwillingness or inability to comply
with the study protocol (including drug abuse or alcohol dependency), and participation in other studies (currently or in the last
3 months).

Intervention

Intervention (n=23): close cooperation between primary care physicians and community pharmacies: patients received their oral
medication in a weekly dosing aid
Control (n=23): usual care

Outcomes

The authors collected baseline data, generic and disease-specific quality of life measured by the Short Form 36 Health Survey (SF-36)
and the Minnesota Living with Heart Failure (MLHF) questionnaire, respectively, the 6-min walk test, hospitalizations, and death.
Blood pressure and serum lipids were assessed as indicators for medication adherence. Finally, they conducted interviews with
participating pharmacists and physicians and carried out a survey among patients.

Study

Tsuyuki 2004

Study type

A multicenter 2-stage trial - REACT

Number
of
studies/ Stage 1: N=766
number of participants
Stage 2: N=276
Countries and Settings

10 hospitals in Canada

Funding

Funded by an unrestricted educational grant from Parke Davis Canada (now Pfizer Canada) and the University of Alberta Hospital
Foundation.

Duration of study

Recruitment took place between September 1999 and April 2000.

Age, gender, ethnicity

Age (mean±SD): STAGE 1: 74±12; STAGE 2: Intervention: 71±12, Control: 72±12
Gender (% M): STAGE 1: 55%; STAGE 2: Intervention: 58%, Control: 58%
Ethnicity: not reported

Patient characteristics

Patients older than age 18 years, admitted to a hospital with a most responsible, primary, secondary, or complicating diagnosis of HF
were eligible to participate in the study. Patients were excluded from the study if they had known secondary causes of HF (ie, correctable
causes as anemia or hyperthyroidism), preserved systolic function, were taking an angiotensin-II antagonist because of known
intolerance or contraindication to ACE inhibitors, had a terminal illness with a life expectancy less than 6 months, cognitive impairment,
were unable to communicate because of language barriers, were attending a specialized HF clinic for medical management, or were
participating in a HF clinical trial.
In Stage 2, the following additional exclusion criteria were applied: absolute contraindication to ACE inhibitors, patients residing outside
the region of the participating hospital, those discharged to a setting where patients were not responsible for administration of their own
medication, or those who did not provide written informed consent to participate.

Intervention

STAGE 1: After identification, patients’ medical charts were reviewed to determine eligibility for the study. If the patient was not
prescribed an ACE inhibitor, the local research coordinator evaluated their suitability for this therapy based on the published guidelines
and made recommendations to the attending physician. Patients already receiving an ACE inhibitor were evaluated to

determine if a dosage increase was appropriate. As well, all medications were reviewed and recommendations made to optimize other
HF therapies and monitored daily thereafter.
STAGE 2:
Intervention group (n=140): The essential components of the patient support program were simplified into 5 basic areas: salt and fluid
restriction, daily weighing, exercise alternating with rest periods, proper medication use, and knowing when to call their physician (early
recognition of worsening symptoms). Community follow-up of the patient support program patients consisted of telephone contact by
the local research coordinator at 2 weeks, 4 weeks, then monthly thereafter for 6 months after discharge.
Control group (n=136): Patients randomized to usual care received a general heart disease pamphlet before discharge, but no formal
counseling beyond that of what was routine at the hospital. Follow-up consisted of monthly telephone contact for a period of 6 months
to ascertain clinical events.
Outcomes

The primary outcome for Stage 1 was the proportion of patients receiving ACE inhibitors at hospital admission compared with that at
hospital discharge. The secondary outcome measure was the dosage of ACE inhibitor at hospital admission compared with that at
discharge.
For Stage 2, the primary outcome was medication adherence, as measured by pharmacy records. A medication possession ratio was
calculated based on the number of days of ACE inhibitor dispensed divided by the number of days of follow-up (180 days). Clinical
events, the secondary outcome, were recorded by patient report and through examination of hospital records.

Study

Triller 2007

Study type

A randomised trial

Number
of
studies/ N=154
number of participants
Countries and Settings

Albany College of Pharmacy; Eddy VNA of Northeast Health (NEH), Troy, State of New York

Funding

Funded by the Jacob and Valeria Langeloth Foundation, New York, New York.

Duration of study

Patients consented to study enrollment between July 1, 2002, and June 30, 2004

Age, gender, ethnicity

Age (mean±SD): Intervention: 81.3 ± 9.3, Control: 78.1 ± 11.2
Gender (% M): Intervention: 27%, Control: 28%
Ethnicity - white race: Intervention: 97%, Control: 88%

Patient characteristics

Eligible patients included those with a primary or secondary diagnosis of heart failure documented in the medical record or billing
system. Additional enrollment criteria included age 21 years or older and residence in Albany, Rensselaer, or Saratoga county.
Exclusion criteria included individuals residing outside the defined geographic area, those without telephone service, and those who,
due to disability or illness, lacked the mental capacity to provide informed consent. Further, patients must have received at least three
days of care from the VNA and at least one pharmacist home visit (treatment group) to be included in the final study analysis. NonEnglish-speaking patients were included if adequate translation services were available from family members or friends.

Intervention

Group intervention (n=77): patients in the pharmaceutical care group received usual care plus standardized services from a clinical
pharmacist. Visiting nurse services included basic nursing care and a brief physical assessment and medical history. Pharmaceutical care
services consisted of an initial comprehensive in-home medication assessment (concurrent with agency admission) and two follow-up
visits (7–10 and 18–21 days later).
Control group (n=77): Patients assigned to the usual care group received the services typically provided by the VNA.

Outcomes

Endpoints measured included all-cause hospitalization, heart failure-related hospitalization, all-cause mortality, time to primary outcome
event, total events, total hospital days, and quality of life. With regard to home care, the number of certified care episodes, total care
days, total home visits, and discharge destination were analyzed; and fiscal endpoints, including total aggregate health system costs,
hospital costs, and home care agency costs, were assessed.

Study

Gattis 1999

Study type

A randomised trial - PHARM

Number
of
studies/ N=181
number of participants
Countries and Settings

North Carolina

Funding

Supported by the American Society of Health-System Pharmacists Research and Education Foundation, Bethesda, Md, and the Duke
Clinical Research Institute, Durham, NC.

Duration of study

Patients underwent evaluation and screening for participation from October 1, 1996, to July 31, 1997.

Age, gender, ethnicity

Age (mean): Intervention: 71.5, Control: 63.0
Gender (% M): Intervention: 72.2%, Control: 69.4%
Ethnicity - white race: Intervention: 80%, Control: 79%

Patient characteristics

All patients undergoing evaluation in a general cardiology faculty clinic with a diagnosis of heart failure based on signs and symptoms
of heart failure and left ventricular ejection fraction of less than 45% were eligible for participation. Patients were excluded if they were
not expected to survive for 6 months because of a terminal illness, if they were currently participating in an investigational drug trial, if
their primary residence was a skilled nursing facility, or if they had marked dementia or another psychological disorder that prevented
participation in patient education and follow-up.

Intervention

Intervention group (n=90): For patients in the intervention group, the clinical pharmacist discussed the patient’s case and provided
therapeutic recommendations to the attending physician. The clinical pharmacist then discussed changes made in drug therapy with the
patient. The clinical pharmacist provided telephone follow-up at 2, 12, and 24 weeks after the initial clinic visit to identify problems
with drug therapy, to answer drug-related questions, and to identify the occurrence of clinical events.
Control group (n=91): The control group received usual care. The pharmacist contacted the control group by telephone at 12 and 24
weeks after the enrollment visit to identify clinical events.

Outcomes

Clinical outcomes: Heart failure hospitalizations; Nonemergent or elective procedures; All-cause mortality. Medication use: The dose
of ACE inhibitor as a fraction of the target dose.

Study

Bouvy 2003

Study type

A randomised controlled trial - Pharmacist-Led Intervention

Number
of
studies/ N=152
number of participants
Countries and Settings

Netherlands

Funding

Part of the study was funded by an unrestricted research grant from an independent non-profit foundation for the efficient use of
medicines: Doelmatige Geneesmiddelenvoorziening Midden Nederland (DGMN).

Duration of study

Patients were recruited between July 1998 and February 2000.

Age, gender, ethnicity

Age (mean±SD): Intervention: 69.1±10.2, Control: 70.2±11.2
Gender (% M): Intervention: 72%, Control: 60%
Ethnicity: not reported

Patient characteristics

Only patients treated with loop diuretics were eligible for inclusion into the study. Patients had been admitted to 1 of the participating
hospitals for heart failure (ICD-9, 428) or attended a specialist outpatient heart failure clinic. The diagnosis of heart failure was validated
with patient’s hospital records and included cardiac imaging findings. Patients who had severe psychiatric problems or dementia, planned
admission to a nursing home, did not take care of their own medication (eg, filled or administered by relatives or district nurses), or life
expectancy of less than 3 months were excluded from the study.

Intervention

Pharmacy-Led intervention (n=74): The intervention consisted of a structured interview on the patient’s first visit to the community
pharmacy after inclusion into study. A computerized medication history was used to discuss drug use, reasons for non-compliance -such
as possible adverse drug reactions and difficulties to integrate medication use in daily life- to reinforce medication compliance. A short
report of this interview was forwarded to the GP. Pharmacists then contacted patients on a monthly basis for a maximum of 6 months.
Control group (n=78): Patients in the usual care group did not receive the structured interview or monthly follow-up.

Outcomes

The primary endpoint measured was medication compliance over the period that the patient used the MEMS up to a maximum period
of 6 months.
Secondary endpoints followed were the number of rehospitalizations, death, and quality of life (assessed with (Dartmouth COOP
Functional Assessment Charts/WONCA and MHFQ).

Study

Sadik 2005

Study type

A randomised, controlled, longitudinal, prospective clinical trial

Number
of
studies/ N=221. 208 completed the study
number of participants
Countries and Settings

United Arab Emirates

Funding

Not reported

Duration of study

Study period: 12 months

Age, gender, ethnicity

Age (mean): Intervention: 58.6, Control: 58.7
Gender (% M): Intervention: 50%, Control: 50%
Ethnicity: not reported

Patient characteristics

The study entrance criteria were as follows: confirmed diagnosis of HF (by a hospital consultant), cognitive status [score >6 as assessed
by the Clifton Assessments Procedures for the Elderly (CAPE) survey] and hospital consultant consent to patient entering trial. The
exclusion criteria were: significant airways disease, e.g. chronic obstructive airways disease and severe mobility problems due to other
causes, e.g. osteoarthritis.

Intervention

Intervention group (n=34): For all patients randomized to the intervention group, the research pharmacist had discussions with their
physicians regarding drug therapy. Intervention patients were also educated (in a structured fashion) on HF, their prescribed medication
and the management of HF symptoms by the research pharmacist. Intervention group patients were also instructed on a self-monitoring
programme; asked to record their weight daily. Intervention group patients were also asked to perform daily exercise (walking). Each
intervention group patient’s physician was contacted by telephone by the research pharmacist to discuss the self-monitoring programme.
Control group (n=46): Control group patients received traditional management, i.e. excluding counselling and education by the research
pharmacist, self-monitoring, pharmacist liaison with physicians, etc.

Outcomes

Medication knowledge was scored as a percentage value relating to the number of correct answers given to questions on name of
prescribed medications, daily dosage, strength, purpose of each medication and significant side effects.

Regarding compliance with lifestyle advice, questions on the following were asked to each patient: dietary modification and sodium
restriction, limitation of or abstinence from alcohol, restricted fluid intake, not sleeping flat, taking mild to moderate exercise and
smoking cessation (if appropriate).

Study

Murray 2007

Study type

A randomised, controlled trial

Number
of
studies/ N=314
number of participants
Countries and Settings

General medicine and cardiology practices of Wishard Health Services, Indianapolis, Indiana

Funding

The National Institutes of Health partly funded the study. The funding source had no role in the study design or intervention, recruitment
of patients, data collection, analysis, or interpretation of the results, writing of the manuscript, or decision to submit the manuscript for
publication.

Duration of study

The trial was conducted from February 2001 to June 2004.

Age, gender, ethnicity

Age (mean±SD): Intervention: 61.4±7.7, Control: 62.±8.8
Gender (% M): Intervention: 32.0%, Control: 33.9%
Ethnicity: Black - Intervention: 45.1%, Control: 52.1% ; White - Intervention: 54.1%, Control: 46.9%

Patient characteristics

Patients with a diagnosis of heart failure were eligible if they were 50 years of age or older; planned to receive all of their care, including
prescribed medications, at Wishard Health Services; had a diagnosis of heart failure confirmed by their primary care physician; regularly
used at least 1 cardiovascular medication for heart failure (angiotensin-converting enzyme [ACE] inhibitor or angiotensin-receptor
blocker, -adrenergic antagonist, diuretic, digoxin, or aldosterone antagonist); were not using or were not planning to use a medication
container adherence aid (for example, a pill box); had access to a working telephone; and could hear within the range of normal
conversation. We excluded patients with dementia.

Intervention

Intervention group (n=122): A pharmacist delivered the intervention by using a protocol. The pharmacist dispensed enough of the
patient’s medications to last approximately 2 months. When medications were dispensed, the pharmacist provided patient-centered
verbal instructions and written materials about the medications. The pharmacist monitored patients’ medication use, health care
encounters, body weight, and other relevant data by using a study database. An interdisciplinary team of investigators trained the
intervention pharmacist.
Control group (n=192): They received their prescription services from pharmacists who rotated through the study pharmacy. These
pharmacists had not received the specialized training provided by the interdisciplinary team to the intervention pharmacist and did not
have access to the patient-centered study materials. Aside from an initial medication history before randomization, patients in the usual
care group were to have no further contact with the intervention pharmacist.

Outcomes

The primary study outcomes were medication adherence tracked by using electronic monitors and clinical exacerbations that required
visits to the emergency department or hospitalization.
Secondary outcomes included health-related quality of life, satisfaction with pharmacy services, and total direct health care costs.

Study

Azad 2008

Study type

A randomised controlled trial. Only the clinic coordinator was aware of the patients’ randomisation status.

Number
of
studies/ N=91
number of participants
Countries and Settings

Ottawa–Carleton region, Canada

Funding

This project was funded by the Women’s Health Council of the Ministry of Health and Long-term Care, Ontario, Canada.

Duration of study

6 months follow-up

Age, gender, ethnicity

Age (mean): Intervention: 74.20, Control: 75.79
Gender: Only women
Ethnicity: not reported

Patient characteristics

The inclusion criteria included English or French speaking patients with CHF who resided in the Ottawa–Carleton region, and were
deemed medically stable and capable of engaging in the exercise program. The exclusion criteria included those with significant
cognitive impairment (MMSE score <20), NYHA class IV, or at a palliative stage of care.

Intervention

Intervention group (n=45): The treatment group received optimal medical care as the control group plus the clinical interdisciplinary
intervention pathway. The intervention consisted of a series of 12 visits over a period of 6 weeks to optimise medical care, and to engage
in an exercise program with strong educational, counselling and dietary management, involving physician, nursing, dietary,
physiotherapy, pharmacy, occupational therapy and social work input.
Control group (n=46): Usual care.

Outcomes

After 6 weeks: Change from the baseline of the MLHFQ score, of the Physical Self-Maintenance Scale (PSMS);
6 months’ patients’ outcomes post-intervention: mortality, ER visits, hospitalisations, family MD visits, cardiologist visits

Study

Lowrie 2012

Study type

A cluster randomization design - left ventricular systolic dysfunction

Number
of
studies/ N=174 practices; 2164 patients
number of participants
Countries and Settings

UK

Funding

The primary funder was the NHS in Greater Glasgow and Clyde. The funder played no role in data analysis or interpretation, writing of
the report, or the decision to submit for publication.

Duration of study

Patients were recruited from August 2004 through September 2007. End-of-study date was 31 January 2011.

Age, gender, ethnicity

Age (mean±SD): Intervention: 70.6±10.3, Control: 70.6±10.1
Gender (% M): Intervention: 71%, Control: 69%
Ethnicity: not reported

Patient characteristics

Consenting patients were eligible if aged ≥18 years and had left ventricular systolic dysfunction confirmed by cardiac imaging conducted
at a local hospital (transthoracic echocardiography in 90% of cases). Patients did not have to have symptoms or signs of heart failure. A
key exclusion criterion was registration with the heart failure nurse service, which is provided to patients in our Health Board area
recently admitted to hospital with heart failure. This criterion excluded higher-risk patients with more severe symptoms. Other exclusion
criteria included concurrent disease other than heart failure likely to reduce life expectancy; severe cognitive impairment or psychiatric
illness; and dialysis or a resident in a long-term care facility.

Intervention

Pharmacist intervention (n=1090): The intervention was delivered by 27 primary care-based pharmacists employed by the NHS to work
with family doctors and directly with patients to promote rational, cost-effective prescribing. Prior to commencing the intervention, all
pharmacists attended one, in-house training day (contact time 7.5 h) covering the aetiology, symptoms, and evidence-based management
of heart failure. All pharmacists received an information pack with directed, heart failure-specific reading to supplement their training.
As part of routine continuing professional development, each pharmacist participated in a 3.5-h peer-led session every month which
involved group discussion of cases encountered in their medication review clinics. There was also regular telephone contact between
study pharmacists and the principal investigator or another pharmacist with a special interest in heart failure. Patients from practices
assigned to the intervention were offered a 30-min appointment with a pharmacist. The main aim of this review was optimization of
medical treatment for left ventricular systolic dysfunction according to guidelines. Family doctors provided usual care thereafter.

Control group (n=1074): No instructions were given to family doctors in the usual care practices. The study pharmacists did not collect
information on symptoms or examine the patients as this was not part of their professional training.
Outcomes

The primary outcome was the composite of death from any cause or hospital admission for worsening heart failure, analysed as time to
first event. Secondary endpoints included the composites of death from any cause or hospital admission for pre-specified cardiovascular
causes, death from any cause, or hospital admission for any cause; total number of admissions (and patients admitted) for heart failure,
cardiovascular causes, and any cause; and days alive out of hospital.

Study

Roblek 2016

Study type

A randomised, double-blind, controlled trial - drug–drug interactions (DDIs)

Number
of
studies/ N=213
number of participants
Countries and Settings

University Clinic of Pulmonary and Allergic Diseases, Golnik, Slovenia

Funding

The present study was not funded.

Duration of study

Patients were recruited between April and July 2013

Age, gender, ethnicity

Age (mean±SD): Intervention: 80 ± 6, Control: 77 ± 7
Gender (% M): Intervention: 42%, Control: 64%
Ethnicity: not reported

Patient characteristics

Patients who were admitted to the hospital between April and July 2013 were screened for eligibility. The following inclusion criteria
were applied: diagnosis of HF (International Classification of Diseases [ICD] I50.0–I50.9 and I11.0–I11.9); at least two medications
prescribed on admission; and presence of at least one clinically relevant DDI.

Intervention

Intervention group (n=26): for the intervention group, the standard advice was supplied combined with the specific advice relating to
the clinically relevant DDI(s).
Control group (n=25): For the control group, only standard, pre-specified, general pharmacist advice was supplied.

Outcomes

The primary outcome measure was the number of patients with clinically relevant DDIs and the number of clinically relevant DDIs at
discharge, and the changes from admission to discharge.
The secondary endpoints included time to death from any cause or hospital readmission during the 6 month follow-up period, time to
any individual event, DDIs between drugs that inhibit the RAAS, and number of recommendations to the GP of the patient.

Study

Schulz 2019, Schulz 2020

Study type

An investigator-initiated, prospective multicentre, randomised controlled trial - PHARM-CHF

Number
of
studies/ N=237
number of participants
Countries and Settings

Germany

Funding

This work was supported by ABDA – Federal Union of German Associations of Pharmacists, Berlin; Apotheker-Foundation WestphaliaLippe, Münster; Chamber of Pharmacists North Rhine, Düsseldorf; Lesmüller Foundation, Munich, and Foundation Pharmaceutical
Care Berlin, Germany. The funders had no role in the design and conduct of the study; collection, management, analysis, and
interpretation of the data; preparation, review, or approval of the manuscript, and decision to submit the manuscript for publication.

Duration of study

Patients were recruited between October 2012 and January 2016

Age, gender, ethnicity

Age (mean±SD): Intervention: 74.1±6.8, Control: 74.1±7.2
Gender (% M): Intervention: 62%, Control: 61%
Ethnicity: not reported

Patient characteristics

patients aged 60 years and older with CHF defined by HF symptoms, currently treated with a diuretic, and a hospitalization for HF
within the last 12 months or increased B-type natriuretic peptide or N-terminal pro-B-type natriuretic peptide concentrations, were
recruited by study physicians.

Intervention

Intervention group (n=110): First, medication review in the community pharmacy at baseline with the aim of generating a consolidated
medication plan. This included the following:
• compilation of the patient’s entire medication
• check for DRPs such as drug interactions and double medications using a standardized check-list
• contact with the physician to discuss problems and risks if necessary.
Based on the subsequently consolidated medication plan, the patient received a weekly dosing aid together with a printout of the
medication plan. The type of the dosing aid (dosette, pill-box) was at the discretion of the pharmacist and in agreement with the patient.
Pharmacy care continued by (bi-)weekly visits to the local pharmacy including:

• updating the medication plan if necessary,
• receiving the supply of medicines in dosing aids filled by the pharmacist for 1 or 2 weeks,
• counselling regarding medication, adherence, potential side effects, signs and symptoms of decompensation,
• measurement of blood pressure and pulse rate,
• in case of newly detected DRP and/or significant changes in vital signs, contact with the physician.

Control group (n=127): Patients in the usual care group continued to visit pharmacies of their choice to fill prescriptions without further
intervention. Usual care mainly consisted of dispensing prescribed medication, including counselling by the pharmacist or pharmacy
technician on the safe and appropriate use of the drug.
Outcomes

The primary efficacy endpoint was medication adherence, defined as a significant difference between the two groups using pharmacy
claims data during the 365 days following randomization for three HF medication classes [beta-blockers, ACEi or ARB, and MRA]
prescribed at baseline.
The main secondary efficacy endpoint was the proportion of patients classified as adherent (mean PDC ≥80%). Other secondary efficacy
endpoints included health-related QoL (measured by the MLHFQ), depression, and Patient Global Assessment (PGA).

Study

Mao 2015

Study type

A randomised trial - Multidisciplinary disease management programme (MDP)

Number
of
studies/ N=349
number of participants
Countries and Settings

Taiwan

Funding

This study was supported in part by the National Science Council of Taiwan and Chang Gung Memorial Hospital.

Duration of study

Patients were recruited from June 1, 2010 to May 30, 2012.

Age, gender, ethnicity

Age (mean±SD): Intervention: 59.2 ± 13.6, Control: 61.5 ± 12.6
Gender (% M): Intervention: 73%, Control: 66.9%
Ethnicity: not reported

Patient characteristics

Enrollment criteria included patients with typical signs and symptoms of heart failure and New York Heart Association (NYHA)
functional classification II to IV, who were hospitalized because of acute cardiogenic pulmonary congestion based on chest X-rays after
noncardiogenic causes were excluded; with structural abnormalities documented by echocardiograms; and between 20 and 85 years of
age. Both patients with impaired left ventricular ejection fraction (LVEF) and those with preserved LVEF were enrolled. Exclusion
criteria included having a disorder other than heart failure that might compromise survival within the next 6 months; having been
bedridden for more than 3 months; having a serum creatinine of 3 mg/dl or more; having undergone dialysis within the previous 2 weeks;
having severe coronary artery disease without complete revascularization therapy; and being pregnant.

Intervention

MDP group (n=174): Patients were cared for by a heart failure team. Once a patient was enrolled, we initiated one-on-one education
sessions with the case manager in the hospital. Disease management during the follow-up period consisted of: prescheduled outpatient
visits to the combined clinic of a cardiologist and case manager 7 days after discharge, then at least monthly or on demand, if any
deterioration in the patient’s status was noted. In addition, the heart failure team recorded edema index values. The case ma nager
individualized and reinforced the education and advice given, and checked drug titration at each subsequent clinic visit. If any
deterioration in the patient’s status was noted, the case manager either reported to the cardiologist or immediately advised the patient to
seek a consultation. Supported by cardiologists and team members, the case manager played a central role in communication.
Control group (n=175): In the control group, the primary care cardiologist was responsible for patient evaluation, treatment, and clinic
visits. Contact with the heart failure specialists of the research team was discouraged. Patients were advised to contact their primary care
cardiologist if they had questions about heart failure management.

Outcomes

‘Re-hospitalization’ was defined as heart failure-related re-hospitalization.
‘All causes of death’ was also considered to be an event.

Study

Vinluan 2015

Study type

A randomized prospective pilot study

Number
of
studies/ N=16
number of participants
Countries and Settings

Mount Sinai St. Luke’s Hospital, New York, NY

Funding

This research received no specific grant from any funding agency in the public, commercial or not-for-profit sectors.

Duration of study

The study was conducted between December 2012 and May 2013.

Age, gender, ethnicity

Age (mean±SD): Intervention: 74 ± 5.9, Control: 71 ± 6.9
Gender (% M): Intervention: 14%, Control: 22%
Ethnicity: not reported

Patient characteristics

Eligible patients were elderly adults (aged 65 years or older) admitted with a new diagnosis of HF or already had a previous diagnosis
of HF and were readmitted with a HF exacerbation and prescribed five or more medications at discharge. Those patients who were
readmitted had to have at least one previous HF admission in the past year. Patients were excluded if they were living in a long-term
facility, had hearing or cognitive impairment, could not communicate in English, did not manage their own medications, lacked a
telephone or were unable to give informed consent.

Intervention

Pharmacist group (n=7): Patients in the intervention group consisted of two parts: individualized inpatient counselling by a pharmacist
and telephone call follow-up with a review of current medications and HF counselling after discharge at day 3, 30, 60 and 90.
Nurse group (n=9): Patients in the control group received regular care by a nurse. Regular care included discharge counselling through
a generated discharge medication list and all patients were to receive a handout on HF that described the disease and medication often
taken to treat or manage HF.

Outcomes

The primary outcome of this study was the evaluation of medication adherence after hospital discharge. Secondary outcomes included
the number of hospital readmissions per patient within 90 days after hospital discharge, the number and type of pharmacist interventions
regarding the patient’s HF regimen, and the feasibility of providing pharmacist educational counselling.

Study

Chambela 2020

Study type

A Single‐blinded, randomised, controlled trial - Chronic Chagas disease (ChD)

Number
of
studies/ N=81
number of participants
Countries and Settings

Rio de Janeiro, Brazil.

Funding

This work was supported by Conselho Nacional de Desenvolvimento Científico e Tecnológico, Brazil and Programa Estratégico de
Apoio à Pesquisa em Saúde/Conselho Nacional de Desenvolvimento Científico e Tecnológico, Brazil

Duration of study

12 months follow up

Age, gender, ethnicity

Age (mean±SD): Intervention: 61.8 ± 11.3, Control: 61.1 ± 11.6
Gender (% M): Intervention: 50%, Control: 46.3%
Ethnicity: not reported

Patient characteristics

Eligibility criteria were as follows: adults (age >18 years) of either sex, diagnosed with CCC complicated by HF and regularly followed
at the Evandro Chagas National Institute of Infectious Diseases.
Patients with any of the following were excluded from the study: comorbidities that significantly altered heart performance such as
moderate or severe valvular heart disease other than mitral or functional tricuspid insufficiency; ischaemic, congenital or hypertensive
heart disease; pregnancy; severe cognitive impairment; participation in other interventional studies; coinfection with human
immunodeficiency virus; and comorbidities that limit survival, such as malignant tumours.

Intervention

Intervention group (n=40):Those randomized to the intervention group received all prescribed drugs after their doctors have fully
explained the medical prescription but the drugs were dispensed by a clinical pharmacist during a specific consultation that occurred
after the medical appointment. The pharmacist aimed to confirm and reinforce adherence to the treatment with a thorough explanation
of each drug, dosage and importance of correctly following the prescription, to improve patients knowledge and understanding of HF,
and to recognize and solve DRPs. Whenever the clinical pharmacist identified DRPs in the intervention group, he interacted with the
cardiologist to promote the DRP solution.
Control group (n=41): Those randomized to the control group received their drugs at the clinical pharmacy after their doctors have fully
explained the medical prescription. They received all drugs organized into packs with the name of the drug on it. They were instructed
to return every 30 days to receive their medications.

Outcomes

The primary outcome was quality of life. The secondary outcomes were incidence and type of DRP and adherence to treatment.
Outcomes were assessed every 3 months by professionals blind to treatment allocation.

Study

Holland 2007

Study type

randomised controlled trial

Number
of
studies/ N=293
number of participants
Countries and Settings

three large district general hospitals, UK

Funding

Research costs were funded by a project grant from the British Heart Foundation. Excess treatment costs were funded by Great Yarmouth
and Southern Norfolk Primary Care Trusts. This trial received support for the educational training events from Pfizer UK.

Duration of study

Patients were recruited between December 2003 and March 2005.

Age, gender, ethnicity

Age (mean±SD): Intervention: 77.6±9.0, Control: 76.4±9.5
Gender (% M): Intervention: 63.8%, Control: 63.2%
Ethnicity: not reported

Patient characteristics

Eligible patients were adults (aged over 18 years), admitted as an emergency in which heart failure was an important ongoing clinical
condition, and prescribed two or more drugs (from any drug class) on discharge. We excluded patients if they were living in a residential
or nursing home, awaiting surgery for ischaemic or valvular heart disease or heart transplantation, or had terminal malignancy.

Intervention

PREFER intervention (n=149): The pharmacist then arranged the home visit, within two weeks of discharge, at a time when they could
meet the patient and any carer(s). Where appropriate, pharmacists educated the patient/carer about heart failure and their drugs and gave
basic exercise, dietary, and smoking cessation advice. They also encouraged completion of simple sign and symptom monitoring diary
cards (including monitoring body weight), removed discontinued drugs (with the patient’s consent), fed back recommendations to the
general practitioner, and fed back to the local pharmacist any need for a drug adherence aid.
Control group (n=144):Those in the control group received usual care.

Outcomes

The primary outcome was total emergency admissions to hospital over six months. Secondary outcomes included deaths and self
assessed quality of life measured with the EQ-5D (a generic instrument) and the Minnesota living with heart failure questionnaire
(a disease specific instrument).

Study

Liu 2018

Study type

Secondary analysis of a randomized controlled trial

Number
of
studies/ N=212
number of participants
Countries and Settings

a local teaching hospital in Taiwan

Funding

This study was supported by the Chang Gung Memorial Hospital Keelung, Taiwan (CMRPG280081).

Duration of study

All patients were followed for 1 year and recruited between June 1, 2010, and November 31, 2012.

Age, gender, ethnicity

Age (mean±SD): Intervention MDP+EXE 62.7±11.1, Intervention MDP-EXE 65.1±12.6, Control: 61.7±13.8
Gender (% M):Intervention MDP+EXE 62.2%, Intervention MDP-EXE 66.2%, Control: 67.6%
Ethnicity: not reported

Patient characteristics

The study enrolled patients consecutively hospitalized for acute or decompensated chronic heart failure. Enrollment criteria included
patients with typical signs and symptoms of heart failure and New York Heart Association (NYHA) functional classification II to IV,
who were hospitalized because of acute cardiogenic pulmonary congestion based on chest X-rays (grade I according to the classification
by Battler et al) after noncardiogenic causes were excluded; with structural abnormalities documented by echocardiograms; and between
20 and 85 years of age. Both patients with impaired left ventricular ejection fraction (LVEF) and those with preserved LVEF were
enrolled. Exclusion criteria included having a disorder other than heart failure that might compromise survival within the next 6 months;
having been bedridden for more than 3 months; having a serum creatinine of 3 mg/dl or more; having undergone dialysis within the
previous 2 weeks; having severe coronary artery disease without complete revascularization therapy; and being pregnant. Informed
consent was obtained from all patients.

Intervention

PREFER intervention MDP+exe: multidisciplinary disease management programme with exercise training (n=71): in addition
Outpatient exercise training: Patients who were stabilized for 1 month after discharge without contraindications to exercise training were
transferred to cardiac rehabilitation specialists for cardiopulmonary exercise testing and outpatient exercise training, consisting of 30min sessions held 2–3 times weekly for a total of 4–36 sessions. The dose response to the intervention was assessed by the number of
exercise training sessions in which the patients participated.
Intervention MDP-exe: multidisciplinary disease management programme without exercise training (n=70): cared for by a heart failure
team consisting of cardiologists specializing in heart failure care, nutritionists, pharmacists, physical therapist, and heart failure nurse
specialists with at least 15 years of experience in caring for patients with heart failure. An educational booklet, including a patient diary

for recording the daily weight, medication and intake/output, clinical notes, and appointments, was provided. Regular appointments for
outpatient visits with a cardiologist and a heart failure nurse specialist were pre-scheduled every month for 6 months and then every 2–
3 months.Exercise at home: The patients were encouraged to walk for 30 min 2–3 times weekly.
Control group (n=71): managed by their responsible physicians primarily at the primary healthcare centre or at the hospital as
appropriate.
Outcomes

The primary outcome in this study was heart failure-related rehospitalization. The secondary outcomes included heart failure disease
knowledge and the 6-min walking distance.

Collaborative Health Care

Multidisciplinary intervention, Home based intervention, Case management intervention
Sono state identificate quattro revisioni sistematiche incentrate sul Multidisciplinary Intervention in pazienti con scompenso cardiaco, rispettivamente Bamforth
2021, Li 2021, Raat 2021 e Cui 2019.

Included studies
Search update
Type

Population

Intervention

Comparison

Bamforth 2021
31
November 2020
A Systematic Review and
Meta-Analysis

Li 2021
42
From January 1, 20 0 0 to June 31, 2020.
A Systematic Review and
Meta-Analysis

Raat 2021
19
Between 2000 and 2020
A Systematic Review and
Meta-Analysis

Adult people hospitalized with a primary
High-risk chronic disease patient diagnosis of heart failure and enrolled in
Patients with a HF diagnosis
populations.
the trial either before or immediately after
discharge (i.e., within 1 week);

Cui 2019
21
September 2018
A Systematic Review and
Meta-Analysis

Patients with chronic heart failure.

Pre-discharge disease specific
Collaborative care intervention defined as a
patient education, post-discharge Any forms of transitional care interven- Multidisciplinary HF disease management
collaborative symptom care provided by a
follow-up telephone calls, home tions that aimed to prepare individuals for programmes as a programme in which the
nurse and psychosocial care provided by health
visits,
continuous
or
semi- the hospital-to-home transition and patient had a contact (in person or by
professionals that is focused on improving the
continuous telemonitoring of vital initiated within 2 weeks post hospital telephone) with at least two different health
psychologic and/or social aspects of a patient’s
signs,
and
coordinated discharge;
disciplines as part of the intervention.
health.
multidisciplinary team care.
Usual care
Usual care/routine care/standard care
Usual care

Outcomes

Mortality, quality of life assessed by the
Minnesota Living with Heart Failure
The main outcomes of interest were Questionnaire (MLHFQ), and emotional All-cause mortality, all-cause and HF
rates of hospital readmission and distress including anxiety and depression readmissions, patient-reported outcomes, and Quality of life, anxiety level, six-min walk
mortality.
assessed by validated tools that measured costs
within 6 months from the index
hospitalization

Study design

RCTs

Exclusion

RCTs
RCTs
RCTs
Studies were excluded for the following Case management studies where a single case Studies were excluded for the following reasons:
reasons: (1) primarily focused on manager-coordinated care and patients (1) absence of control subjects, (2) nonclinical
participants with general cardiac disorders therefore did not necessarily have a contact studies, (3) reviews, abstracts,
other than heart failure specifically, or with different health disciplines were

with comorbidities such as dementia, end excluded. Because disease management is or conference
stage renal disease, or other terminal defined by coordination of care across publication.
conditions; or (2) provided insufficient different health care echelons, we excluded
information about the intervention studies that failed to manage patients across
components, contents, and process; or (3) different settings. We excluded studies that
followed up participants less than 30 days had less than 6 months of follow-up.
post hospital discharge.

papers,

and

(4)

duplicate

Study
Anderson 2005
Study type

RCT

Number of studies/
number of participants

N=276

Countries and Settings

Bridgeport Hospital, Bridgeport, Connecticut (CT)

Funding

Not reported

Duration of study

Recruitment period: Between January 1, 1996 and March 31, 1997

Age, gender, ethnicity

Age (mean): Intervention: 81, Control: 77
Gender (% M): Intervention: 39%, Control: 38%
Ethnicity: not reported

Patient characteristics

Subjects were considered eligible for the study if they were over 50 years of age, admitted with the primary diagnosis of CHF to
Hospital and able to participate in home health care post discharge. Consecutive admissions for CHF were screened daily by a
dedicated cardiac nurse educator to identify patients meeting eligibility requirements. The inclusion criteria were as follows: primary
diagnosis of CHF, symptoms consistent with the diagnosis of CHF, and radiographic evidence of CHF (an ejection fraction <40% by
echocardiogram or ventriculography was required if radiographic evidence for CHF was equivocal). Exclusion criteria included
the following: refusal to participate in inpatient education or home health care, myocardial infarction within the prior 12 weeks,
unstable angina, confusion, planned discharge to an extended care facility, more than five significant comorbidities, renal failure
requiring dialysis, impending cardiac surgery, or continued New York Heart Association (NYHA) class IV CHF despite maximal
medical treatment.

Intervention

Intervention (n=44): The intervention was aimed at improving basic care domains for chronic illness, including patient knowledge
of disease processes, early symptom recognition, understanding the relationship between health behaviors and medication, and
obtaining appropriate follow-up to improve quality of life. Discharge planning was coordinated with home health care nurses
specifically trained in CHF management by the cardiac nurse educator. Home health care nurses immediately reinforced the concepts
of the inhospital education program. Further, in an attempt to promote compliance with weight monitoring, intervention subjects were
given a scale before discharge if they were unable to procure one on their own. The objective for each home visit included a formal
cardiac evaluation and patient education, as well as advancing activity levels. The goal of the nursing visits was to empower
patients to contribute to their care and enable them to detect subtle changes in their cardiac status that might presage an exacerbation
of their disease.
Control (n=77): usual inhospital care and education from the regular nursing staff according to a standard CHF pathway, and routine
post-discharge home health care without benefit of either inpatient interaction with the cardiac nurse educator, telephone follow-up, or
a specialized outpatient CHF education program.

Outcomes

. Six-month readmission rates were ascertained prospectively by the home health care nurses from patient interviews.
. Costs were calculated using the Transition Accounting System for readmissions to Bridgeport Hospital.

Study
Kimmelstiel 2004
Study type

SPAN-CHF Trial

Number of studies/
number of participants

N=200

Countries and Settings

6 diverse sites (including academic medical centers, community hospitals, and community cardiology practices) in Massachusetts and
Rhode Island

Funding

This study was funded in part by grants from the Fannie E. Rippel Foundation and the Hewlett-Packard Corporation.

Duration of study

Enrollment period: 22 months

Age, gender, ethnicity

Age (mean±SD): Intervention: 70.3±12.2, Control: 73.9±10.7
Gender (% M): Intervention: 57.7%, Control: 58.3%
Ethnicity: not reported

Patient characteristics

Patients hospitalized with a primary diagnosis of HF resulting from ischemic heart disease, dilated cardiomyopathy, valvular heart
disease (either surgically treated or deemed inoperable), or hypertensive heart disease were included. Patients were enrolled regardless
of ejection fraction or NYHA class. Patients were required to receive primary care through a provider other than an SPAN-CHF
investigator. Exclusion criteria included noncardiac debilitating illness such as active malignancy, severe liver disease, severe renal
insufficiency, dementia, or obstructive lung disease requiring hospitalization; angina at rest or as the principal cause of activity
limitation; myocardial infarction or revascularization procedure during the index hospitalization or within the preceding 30 days;
planned revascularization or valvular surgery; or restrictive myopathy, pericardial constriction, or hypertrophic cardiomyopathy.

Intervention

Intervention (n=97): Within 3 days of randomization, the nurse-manager, experienced in HF management, conducted a home visit,
meeting with the patient and the respective spouse/partner/caregiver focused on dietary and medical compliance, daily weights, selfmonitoring, and early reporting of changes in weight or clinical status. In the home, the nurse focused on identifying any impediments
to and reinforced the importance of compliance to the treatment plan. The nurse performed a cardiovascular examination and a
symptom assessment, and telephoned patients weekly or biweekly, focusing on identifying changes in clinical condition and education
reinforcement. Nurse-managers received 24-h/d support and weekly management teleconferences with HF physician specialists, and
communicated frequently with PCPs, alerting them to changes in patient condition and suggesting regimen changes advised by the HF
physician-specialists. The intervention continued for 90 days after randomization.
Control (n=103): usual care

Outcomes

Primary end point was hospitalization for HF during the first 90 days after enrollment.
Secondary end points were cardiac hospitalizations and all-cause hospitalizations, number of days hospitalized per patient-year of
follow-up for HF, cardiac and all-cause hospitalizations, and hospitalizations and hospital days over up to 1 year of follow-up.

Study

Laramee 2003

Study type

A Randomized Controlled Trial

Number
of
studies/ N=287
number of participants
Countries and Settings

USA

Funding

This study was supported by Novartis Pharmaceuticals, East Hanover, NJ.

Duration of study

Patients were recruited From July 5, 1999, through April 30, 2001

Age, gender, ethnicity

Age (mean±SD): Intervention: 70.6±11.4, Control: 70.8±12.2
Gender (% M): Intervention: 58.16%, Control: 50.68%
Ethnicity: not reported

Patient characteristics

Clinical signs and symptoms for CHF19-22 and either moderate-to-severe left ventricular dysfunction or radiographic evidence of
pulmonary congestion and symptomatic improvement following diuresis were required for study participation. Patients with confirmed
CHF also had to be at risk for early readmission as defined by the presence of 1 or more of the following criteria: history of CHF,
documented knowledge deficits of treatment plan or disease process, potential or ongoing lack of adherence to treatment plan, previous
CHF hospital admission, living alone, and 4 or more hospitalizations in the past 5 years. Exclusion criteria likewise were chosen from
previous studies and investigators’ clinical experience and included discharge to a long-term care facility, planned cardiac surgery,
cognitive impairment, anticipated survival of fewer than 3 months, and long-term hemodialysis.

Intervention

Intervention (n=141): the intervention was performed by one CHF case manager (CM) (A.S.L.), who holds a master’s degree and has
18 years of experience in critical care and cardiology. Four major components were (1) early discharge planning and coordination of
care, (2) individualized and comprehensive patient and family education, (3) 12 weeks of enhanced telephone follow-up and surveillance,
and (4) promotion of optimal CHF medications and medication doses (ACEIs or ARBs and BBs) based on consensus guidelines. After
the patient was discharged from the hospital, a letter was sent to the PCP and/or the responsible physician (cardiologist) that informed
them of their patient’s participation in the study and outlined the case management program. At completion of the 12-week study, the
PCP received a letter that summarized the patient’s condition and progress in the program. Patient and/or family members received
telephone calls at 1 to 3 days after discharge and at weeks 1, 2, 3, 4, 6, 8, 10, and 12. Time spent with each patient and family per
telephone call ranged from 5 to 45 minutes. The telephone calls surveyed CHF symptoms, laboratory values, medications, self-care

activities, adherence to treatment plan and cardiac risk factor modification, next PCP appointment time, and resources and opportunity
for patients and families to ask questions. Patients were instructed to contact their physician anytime a change in symptoms occurred. If
symptoms or signs of CHF were detected during a routine telephone call, appropriate triage occurred and additional telephone calls to
the patient were prompted.
Control group (n=146): the patients randomized to the usual care group received standard care, typical of a tertiary care hospital, and all
conventional treatments requested by the attending physician.
Outcomes

All-cause readmission during the 90-day postdischarge period was the primary end point. Secondary end points included adherence to
the treatment plan; patient satisfaction; ACEI, ARB,and BB dosages; and the overall cost of medical care. Other clinical end points
included cause for readmission, length of stay, number of CHF readmissions, cumulative number of hospital days, and number of days
to first readmission.

Study

Aldamiz-Echevarría Iraúrgui 2007

Study type

A randomized controlled clinical trial.

Number
of
studies/ N=279
number of participants
Countries and Settings

a tertiary-care hospital, Spain.

Funding

not reported

Duration of study

Between February 2001 and June 2002. All patients were followed up for 12 months post release or until death if this occurred within
that period.

Age, gender, ethnicity

Age (mean±SD): Intervention: 75.3±11.1, Control: 76.3±9.4
Gender (% M): Intervention: 38.3%, Control: 60.1%
Ethnicity: not reported

Patient characteristics

Patients with dementia, terminal non-cardiac disease, or chronic obstructive pulmonary disease were excluded.
Candidates were invited to participate if they lived in the area covered by the collaborating home care unit, had sufficient family support,
and had neither severe cognitive deficits, advanced psychiatric disease, non-cardiological terminal disease, nor chronic obstructive
pulmonary disease.

Intervention

PREFER intervention (n=137): were attended in their homes by physicians and nurses belonging to the home care unit. This is not solely
for HF patients. These units are intended to reduce hospitalization in a great variety of medical and surgical conditions. This attention
included clinical examination, additional tests, and analyses when needed, and adjustment of the therapeutic regimen in the light of the
patient’s progress. In addition, nursing staff visited each patient 2, 5, and 10 days after release to administer the educational programme
being evaluated, teaching patient and relatives basic facts about HF and its management (symptoms, lifestyle, diet, therapy). Each patient
was also given a printed manual with the same information, and a telephone number that could be called for resolution of queries. Every
nurse visit had an approximate duration of 1 hour.
Control group (n=142): standard care.

Outcomes

The primary variable employed to evaluate the efficacy of the programme was the combined cumulative incidence of readmission or
death 6 and 12 months following release from hospital. Secondary variables evaluated were the separate cumulative readmission and
death rates, duration of readmission, and the use of emergency services during the first 6 months.

Study

Stewart 1999

Study type

a randomised controlled study

Number
of
studies/ N=200
number of participants
Countries and Settings

a tertiary referral hospital under the care of a cardiologist, Australia

Funding

not reported

Duration of study

over a period of 14 months from March, 1997. 6 months’ follow-up

Age, gender, ethnicity

Age (mean±SD): Intervention: 75.2±7.1, Control: 76.1±9.3
Gender (% M): Intervention: 65%, Control: 59%
Ethnicity: not reported

Patient characteristics

Patients were eligible if they were 55 years or older, were to be discharged home, and had CHF (left-ventricular ejection fraction 55%,
and New York Heart Association Class II, III, or IV) and at least one previous admission for acute heart failure (pulmonary congestion
or oedema evident on chest radiograph; with a clinical syndrome of acute dyspnoea at rest). Exclusion criteria were extensive, reversible
ischaemia precipitating heart failure, valvular heart disease amenable to surgical correction, intended heart transplantation, presence of
terminal disease, or home address outside the hospital’s catchment area.

Intervention

PREFER intervention (n=100): a multidisciplinary, home-based intervention, consisting of a home visit by a cardiac nurse 7–14 days
after discharge. During this visit the nurse assessed the patient’s clinical progress since discharge, did a physical examination, and
assessed the patient’s adherence to the prescribed treatment regimen, understanding of the disease process (including the ability to
recognise changes in symptoms indicative of worsening heart failure), fluid and sodium intake, current amount of physical activity,
extent of psychosocial support, and use of available community-based resources.
Control group (n=100):usual care. Both inpatient and community-based contact with a cardiac rehabilitation nurse, dietitian, social
worker, pharmacist, and community nurse where appropriate. Furthermore, all patients had an appointment with the primary-care
physician, the cardiology outpatient clinic, or both, within 2 weeks of discharge. In all cases, regular outpatient-based review by the
responsible cardiologist was undertaken throughout the follow-up period.

Outcomes

The primary endpoint of the study was frequency of unplanned readmission plus out-of-hospital death within 6 months.

Study

Angermann 2012

Study type

an open, randomized, 2-armed, parallel-group, multicenter trial.

Number
of
studies/ N=715
number of participants
Countries and Settings

9 hospitals in Bavaria and Baden-Wu ̈ rttemberg, Germany

Funding

The main sponsor of this work was the German Ministry of Education and Research (BMBF, Berlin, Germany, project 01GL0304).
Additional financial support was provided by the German Competence Network Heart Failure (CNHF, Berlin, funded by the BMBF,
project 01GI0205). Further support (manpower) was provided by the Comprehensive Heart Failure Center Wu ̈rzburg (BMBF, project
01EO1004), University of Wu ̈rzburg Cardiovascular Center, Department of Medicine I, University of Wu ̈rzburg. During the entire
funding period, the BMBF and representatives of the German Association of Public Insurance Companies supervised the conduct of the
study but did not interfere with the collection, management, and interpretation of the data or request review of the manuscript.

Duration of study

Patients were recruited Between March 1, 2004, and August 31, 2007

Age, gender, ethnicity

Age (mean±SD): Intervention: 67.7±12.8, Control: 69.4±11.5
Gender (% M): Intervention: 71%, Control: 71%
Ethnicity: not reported

Patient characteristics

Patients age 18 years were eligible when hospitalized with signs and symptoms of decompensated heart failure (dyspnea at rest/minimal
exercise plus at least 1 of the following: raised jugular venous pressure, peripheral edema, third heart sound, or pulmonary congestion
[clinical or chest radiography]) and had a left ventricular ejection fraction (LVEF) 40% (echocardiography) at random assignment.
Exclusion criteria included only new-onset structural heart disease, logistic or health reasons precluding participation in telephone-based
interventions, and lack of written consent. Mentally or physically disabled patients with family assistance to follow the protocol were
also eligible.

Intervention

PREFER intervention (n=352): HNC included the following elements: (1) in-hospital face-to-face contact between specialist nurse,
patient, and relatives to explain the intervention, practice supervision of blood pressure, heart rate and symptoms, and provide
participants with teaching materials and self-monitoring schemes; (2) telephone-based structured monitoring using a standardized 19item questionnaire addressing indicators of worsening heart failure, other cardiac symptoms, medication, health care utilization, state of
mood, and general health and well-being; (3) uptitration of heart failure medication in cooperation with GPs, where possible, and
teaching of patients regarding adjustment of diuretics; (4) needs-adjusted specialist care, which nurses coordinated with patients’
physician(s); (5) measures for appropriate education and supervision of interveners to ensure high intervention quality (see online-only

Data Supplement Part I for details). All nurses were trained in telephone skills, received supervision by a cardiologist (weekly) and a
psychologist (bimonthly), and had unrestricted access to their supervisor for questions.
Control group (n=363):standard postdischarge planning, which typically included treatment plans, comprehensive discharge letters, and
fixed appointments with GPs or cardiologists within 7–14 days.
Outcomes

The primary end point was a composite of time to all-cause death or rehospitalization. Prespecified secondary efficacy measures included
cardiovascular and all-cause death or hospitalization separately; time to, number, and duration of readmissions; number of patient days
alive and not hospitalized; and changes in NYHA class, heart failure medication, cardiac function, and generic quality of life.

Study

Leventhal 2011

Study type

A randomised controlled trial study

Number
of
studies/ N=42
number of participants
Countries and Settings

Switzerland

Funding

Funding for this study was provided by the Swiss National Foundation # 3200-068000 (www.snf.ch) and the Swiss Heart Foundation.

Duration of study

20-month enrolment period (July2003-February 2005)

Age, gender, ethnicity

Age (mean±SD): Intervention: 76.7±7.1, Control: 77.6±6.0
Gender (% M): Intervention: 59.1%, Control: 65.0%
Ethnicity: not reported

Patient characteristics

The convenience sample consisted of adult patients hospitalised with decompensated HF (NYHA II–IV), irrespective of left-ventricular
ejection fraction, and a brain natriuretic peptide (BNP) ≥100 pg/ml. Additional inclusion criteria were: a history of dyspnea, increased
fatigue or weakness, the ability to speak German and to comprehend a telephone conversation, and discharge to a home setting. Excluded
were those who had had an acute myocardial infarction within 8 weeks prior to inclusion (Creatine Kinase (CK) >2x normal), severe
myocardial or valvular obstructive disease or uncontrolled angina pectoris (Canadian Cardiovascular Society Functional Classification
of Angina (CCS) >3), those who had co-morbid conditions compromising prognosis (life expectancy of less than 12 months), those who
had planned (except heart transplantation) or had had previous cardiac surgery within 3 months, those who were on dialysis, had unstable
psychiatric disorders or substance abuse, had cognitive impairment (Mini-Mental State Examination score <24), or those who were
enrolled in another study, or refused to sign an informed consent.

Intervention

PREFER intervention (n=22): received one home visit by a specialised HF nurse approximately 1 week after returning home after
discharge from either hospitalisation or rehabilitation, followed by 17 telephone calls in decreasing intervals over the next 12 months.
The home visit consisted of a physical, psychosocial and environmental assessment, the provision of educational, behavioural, and
supportive care to build self-care abilities, and individualised patient goal-setting to increase self-efficacy.. All intervention group
patients were given a special kit published by the Swiss Heart Foundation that included in-depth explanations of HF and self-care
procedures. The kit was explained to the patients and used to support subsequent education. Following the home visit, an individualised
nursing care plan was developed that included the patient-identified goals and the goals that the nurse identified based on the results of
the assessments. This plan was then discussed with the primary care physician to elicit his/her support and to coordinate and prioritise

goals. Follow up telephone calls included discussions of questions or problems the patients had due to their HF, identification of signs
and symptoms signifying possible decompensation of HF, review of current medications, reinforcement of self-care activities and setting
new goals. In learning to self-manage signs and symptoms, patients were assisted in identifying situations where consultation with their
physician was necessary.
Control group (n=20): All patients received similar care during hospitalisation. This consisted of the normal medical and nursing care
provided by hospital staff. In addition, all study patients were examined by the study HF-cardiologist who recommended lifestyle
modifications to the patients and made suggestions for optimal medical management to the patient’s primary care physician. All patients
were given a HF education booklet published by the Swiss Heart Foundation. These efforts were made to standardise usual care, to
remove unnecessary variability in care provided to the control patients. Following hospitalisation, medical care was provided by the
primary care physician (usual care group protocol).
Outcomes

Primary study outcomes were mortality (all causes) and readmission (HF related and all causes). Secondary outcomes were quality of
life and length of stay. Hospitalisation due to HF was defined as any unplanned overnight admission to the hospital for treatment of HF
or HF symptoms, or decompensation of HF during admission. All-cause hospitalisation included non-HF cardiac and non-cardiac reasons
for admission.

Study

Wierzchowiecki 2006

Study type

A substudy of a randomised trial (a post hoc observational explanatory study)

Number
of
studies/ N=160
number of participants
Countries and Settings

Poland

Funding

This programme is being conducted largely thanks to the financial support of the Health and Welfare Department in Poznań.

Duration of study

one-year follow-up

Age, gender, ethnicity

Age (mean±SD): Intervention: 67.3±10.2, Control: 69.5±10.7
Gender (% M): Intervention: 60%, Control: 59%
Ethnicity: not reported

Patient characteristics

One hundred and sixty patients with CHF hospitalised in the 2nd Department of Cardiology, with established diagnosis and on optimal
medical treatment, according to the evidence-based medicine rules, were randomised to the MDC group or routine care (RC).

Intervention

PREFER intervention (n=80): Follow up visits after 14 days and 1, 3, 6, and 12 months post discharge, included consultation of the
cardiologist, the HF nurse, the physiotherapist and the psychologist. Patients and their general practitioners also had the opportunity of
telephone counselling by the HF nurse and the cardiologist.
Control group (n=80): were cared for by their primary care physicians only. They did not participate in any educational or therapeutic
activities of the programme. After one year they were controlled in the HF clinic once only.

Outcomes

mortality, rate of rehospitalisation, quality of life (QoL) and self-care (SC)

Study

Rich 1995

Study type

a prospective, randomized trial

Number
of
studies/ N=282
number of participants
Countries and Settings

the medical wards of Jewish Hospital at Washington University Medical Center, USA

Funding

Supported by a grant (HL44739) from the National Heart, Lung, and Blood Institute.

Duration of study

Patients were recruited from July 1990 through June 1994.

Age, gender, ethnicity

Age (mean±SD): Intervention: 80.1±5.9, Control: 78.4±6.1
Gender (% M): Intervention: 32%, Control: 41%
Ethnicity (% Nonwhite race): Intervention: 52%, Control: 59%

Patient characteristics

All patients 70 years of age or older screened for congestive heart failure. For a diagnosis of heart failure, either definite radiographic
evidence of pulmonary congestion or typical symptoms and signs of heart failure in conjunction with definite clinical improvement in
response to diuresis were required. Patients with confirmed heart failure were eligible to participate in the study if they had at least one
of the following risk factors for early readmission, as determined in a previous study: prior history of heart failure, four or more
hospitalizations for any reason in the preceding five years, or congestive heart failure precipitated by either an acute myocardial infarction
or uncontrolled hypertension (systolic blood pressure 200 mm Hg or diastolic blood pressure 105 mm Hg).
The criteria for exclusion from the study included residence outside the catchment area, planned discharge to a long-term-care facility,
severe dementia or other serious psychiatric illness, anticipated survival of less than three months, refusal to participate by either the
patient or the physician, and logistic or discretionary reasons (including participation in the pilot study). The study was approved by the
institutional review board of Jewish Hospital, and all patients provided informed consent.

Intervention

PREFER intervention (n=142): intensive education about congestive heart failure and its treatment by an experienced cardiovascular
research nurse, using a teaching booklet developed by the study investigators for geriatric patients with heart failure; individualized
dietary assessment and instruction given by a registered dietitian with reinforcement by the study nurse; consultation with social-service
personnel to facilitate discharge planning and care after discharge; an analysis of medications by a geriatric cardiologist who made
specific recommendations to eliminate unnecessary medications and simplify the overall regimen; and intensive follow-up after
discharge through the hospital’s home care services, supplemented by individualized home visits and telephone contact with the members

of the study team. The principal goals of follow-up were to reinforce the patient’s education, ensure compliance with medications and
diet, and identify recurrent symptoms amenable to treatment on an outpatient basis.
Control group (n=140): receive all standard treatments and services ordered by their primary physicians. In no case was standard or
generally accepted therapy withheld.
Outcomes

Primary outcome: survival for 90 days without readmission. Secondary end points included the number of readmissions for any cause,
the number of readmissions for congestive heart failure, the cumulative number of days of hospitalization during follow-up, quality-oflife scores, and the over-all cost of medical care.

Study

Chen 2018

Study type

a randomized controlled single center trial

Number
of
studies/ N=62
number of participants
Countries and Settings

a hospital in Changsha, China.

Funding

This study was funded by the Chia Family Health Fellowship granted by the Yale-China Association (Grant Number: 2011CF02) and
the Fundamental Research Funds for the Central Universities of Central South University granted by the Central South University (Grant
Number: 2016zzts150).

Duration of study

Patients who were admitted from December 2013 to June 2015 at the Department of Cardiology or Geriatrics

Age, gender, ethnicity

Age (mean±SD): Intervention: 61.1±14.2, Control: 62.4±14.9
Gender (% M): Intervention: 71%, Control: 48.4%
Ethnicity: not reported

Patient characteristics

Inclusion criteria were HF diagnosis with NYHA class II to IV and >18 years old. Exclusion criteria were: 1) cognitive impairment
(people with scores <24 on the Minimental State Examination Questionnaire; 2) inconvenience of home visit; 3) inaccessible by
telephone; 4) concurrent inclusion in another study; 5) diagnosis of chronic obstructive pulmonary disease; 6) diagnosis of other diseases
whose life expectancy is less than 1 year; and 7) diagnosis of other conditions that restricted the patient’s activity.

Intervention

PREFER intervention (n=31): were followed by the HF team consisting of 3 cardiologists, 1 coach nurse, 10 nurses, 1 dietitian and 1
psychiatrist, and received a multidisciplinary intensive intervention in addition to standard care. This intervention included enhanced
discharge education, physical exercise training, and follow-up contacts. We initiated individualized education with a cardiologist at
discharge. Those who were screened positive for depression were treated by a psychiatrist. A dietitian was consulted if specific dietary
advice related to concurrent diseases, of which the cardiologist was not certain, was needed. Patients received a home visit 2 weeks
after discharge, telephone contacts every 2 weeks, and intensified education at 90 days and 180 days.
Control group (n=31): received standard care that included a telephone call within 2 weeks after discharge by a nurse and two followup visits for adjustment of medications by a cardiologist at our out-patient clinic at 90 days and 180 days after discharge. Contacts with
the cardiologists and nurses on our HF team were discouraged.

Outcomes

Primary Outcome: Quality of Life (Minnesota Living with Heart Failure Questionnaire)
Secondary Outcomes: Physical Performance (Short Physical Performance Battery), Depressive Symptoms (Patient Health
Questionnaire) and Self-care Behaviors (European Heart Failure Self-care Behavior Scale)

Study

Huynh 2019

Study type

A randomized controlled trial: the multicenter Tasmanian study of heart failure readmission (ETHELRED)

Number
of
studies/ N=412
number of participants
Countries and Settings

from 2 major Tasmanian public hospitals, Australia

Funding

Supported in part by a partnership grant from the National Health and Medical Research Foundation (Canberra), Tasmania Medicare
Local (Hobart), Department of Health and Human Services (Hobart), and National Heart Foundation of Australia (Canberra).

Duration of study

90 days of follow up

Age, gender, ethnicity

Age (mean±SD): Intervention: 74.7±12.0, Control: 73.9±11.8
Gender (% M): Intervention: 58%, Control: 51%
Ethnicity: not reported

Patient characteristics

These patients were identified by the confirmed primary diagnosis of HF by their treating doctors. Exclusion criteria were <18 years of
age, inability to provide written consent, admission due to HF in the previous 6 months, moderate or worse primary mitral or aortic valve
disease, concomitant unstable angina or acute myocardial infarction, cardiac device malfunction, endocarditis, left ventricular assist
device, potentially reversible left ventricular dysfunction (including postpartum, alcoholic cardiomyopathy, and hyperthyroidism), and
concomitant terminal noncardiac illnesses that could influence short-term prognosis.

Intervention

PREFER intervention (n=215): a multicomponent intervention that included the following.
1- Optimizing discharge timing was achieved with the use of handheld echocardiography (or, if unavailable, B-type natriuretic peptide
[BNP]) to optimize intravascular volume status at hospital discharge. In patients with inadequate control of volume status, the
investigators sought to delay discharge, pending better control of fluid status.
2. Additional leaflet and video instruction was provided to improve education about self-care and exercise. The self-care component was
specifically designed for guiding patients on how to control HF risk factors and precipitants of exacerbations, identify warning signs,
and improve self-care at home. Many of these elderly patients had impaired functional status, so exercise guidance (provided once by
an exercise physiologist during the hospital stay) included strength and aerobic training.
3. Improvement of transition care sought to improve communication with primary care to reduce the change of early deterioration due
to interruption of treatment, as well as to continue assessment and education in the home environment. Patients in the intervention group

were provided with a “transition coach” to provide at least one telephone call within 3 days after discharge and another telephone call
within the second week of discharge to provide discharge support. A cardiac nurse also visited the patient at home during the first and
second weeks of discharge. Additional telephone calls were provided if patients were assessed as having poor weight control or
adherence to medications. These services provided an opportunity to react to any outstanding or emerging issues to prevent them from
growing into more serious events, as well as to provide patients with mental and physical support. Better transition care was also targeted
at enhancing the routine up-titration of HF therapy.
4. Close surveillance after discharge involved a a transition coach, an HF nurse, and a cardiologist. Early contact at home permitted
reassessment of HF status (including vital signs and body weight), and patients were required to record their daily weight in a diary and
notify their nurse if they gained >2 kg/wk. A scale was provided to patients who did not have one. Handheld echocardiography was used
to identify hypervolemia and guide diuretic use.
5. Enhancing the response to instability: detection of possible deterioration by the surveillance team prompted discussion with the
treating physician (and if necessary, hospital cardiologist) to assess the precipitant, plan drug titration (especially diuretics), and expedite
review and urgent treatment if needed.
Control group (n=197): a standard DMP that included guideline-based care, self-care education during the hospital stay, a standard
discharge plan with a formal discharge summary and advice sent to primary care physicians, treatment plan for comorbidity, and routine
preventive care from treating physicians. A follow-up telephone call was conducted within a month after discharge.
Outcomes

The primary outcomes of this study were all-cause readmission (defined as at least 24 hours’ unplanned stay in hospital) or death within
30 and 90 days of discharge.

Study

Bocchi 2008

Study type

The REMADHE Trial [Repetitive Education and Monitoring for ADherence for Heart Failure] trial is a long-term randomized,
prospective, parallel trial designed to compare intervention with control.

Number
of
studies/ N=350
number of participants
Countries and Settings

The study was carried out in the Heart Failure Clinics. Heart Institute of the Sa ̃o Paulo University Medical School, Brazil

Funding

not reported

Duration of study

The first patient was randomized on October 5, 1999, and the last on January 18, 2005.

Age, gender, ethnicity

Age (mean±SD): Intervention: 50±19, Control: 52±11
Gender (% M): Intervention: 71.2%, Control: 64.1%
Ethnicity (white/black/mulatto/yellow, %): Intervention: 59/22/18/1, Control: 50/28/21/0.4

Patient characteristics

Patients under the care of a cardiologist with experience in HF were consecutively recruited from a tertiary referral center. Eligible
ambulatory care patients were aged 18 years or older with irreversible chronic HF of at least 6 months’ duration. Exclusion criteria
included a patient’s inability to attend educational sessions and the researcher’s inability to monitor the patient because of the patient’s
lack of transportation, living too far away, or social or communication barriers; myocardial infarction or unstable angina within 6 months
before randomization; cardiac surgery or angioplasty within 6 months of randomization; hospitalized patients or patients recently
discharged from the hospital; severe renal/hepatic/neurological/pulmonary or any systemic disease that could confuse the interpretation
of results and impair expected survival; planned surgical procedure or other procedure that could influence follow-up; and pregnant
women or women of childbearing potential.

Intervention

PREFER intervention (n=233): with repetitive education and telephone monitoring on primary (combined death or unplanned first
hospitalization and quality-of-life changes) and secondary end points (hospitalization, death, and adherence).
Control group (n=117): standard care

Outcomes

The prespecified primary end points were as follows: (1) combined death secondary to any cause or unplanned first hospitalization; (2)
quality-of-life changes. The prespecified secondary end points were as follows: (1) feasibility of this repetitive DMP based on the
percentage of referred patients who were excluded and on the percentage of patients randomized for intervention who did not attend
more than 1 educational session; (2) death from any cause; (3) unplanned total hospitalizations; (4) unexpected death at home or death

during hospitalization; (5) need for unplanned emergency care; (6) total days of hospitalization; (7) number of days of each
hospitalization; (8) adherence after DMP; and (9) subgroup analysis.

Study

Hancock 2012

Study type

a pilot randomised controlled trial using a PROBE design (prospective, randomised, open-label, blinded end point)

Number
of
studies/ N=28
number of participants
Countries and Settings

33 care facilities in North-East England

Funding

This paper presents independent research funded by the National Institute for Health Research (NIHR) under its Research for Patient
Benefit (RfPB) Programme (Grant Reference Number PB-PG-0407-13309). The views expressed are those of the authors and not
necessarily those of the NHS, the NIHR or the Department of Health.

Duration of study

Six month follow-up

Age, gender, ethnicity

Age (mean±SD): Intervention: 85.1±6.7, Control: 81.8±7.1
Gender (% M): Intervention: 43.8%, Control: 41.7%
Ethnicity: 100% White British

Patient characteristics

Patients aged ≥65 years without terminal disease and who were permanently resident were eligible to participate. No exclusions were
made on the basis of cognitive capacity, comorbidities or immobility.

Intervention

PREFER intervention (n=16): an assessment visit by a consultant cardiologist who initiated a plan of treatment, followed by visits at
one to two weekly intervals within the home by heart failure specialist nurses (HFSNs). The HFSNs enacted the plan, including blood
tests, assessment of symptoms and signs, educational advice, and medication titration. The team cardiologist was contacted in the event
of any change in a resident’s health status related to heart failure. GPs were notified of other anomalies on the same day as they were
detected. Residents were treated according to NICE guidance using drugs licensed for HF. Ramipril (ACEi) and bisoprolol (β-blocker)
were used as standard since these are simple to titrate and have limited cost implications. Spironolactone was included for patients with
New York Heart Association (NYHA) class IV, or NYHA class III if the participant remained symptomatic on other treatments. Each
drug was optimised according to guidance unless clinically contraindicated or declined by the patient or their consultee.
Control group (n=12): routine care, echocardiographic test results were communicated to the resident and a letter sent to their GP from
the team consultant cardiologist outlining a personalised HF management plan.

Outcomes

The primary outcome was the optimum prescription of angiotensin-converting enzyme inhibitors and beta-adrenergic antagonists at 6
months.

Study

Kasper 2002

Study type

A prospective, randomized trial

Number
of
studies/ N=200
number of participants
Countries and Settings

at The Johns Hopkins Hospital and The Johns Hopkins Bayview Medical Center, USA

Funding

Partial funding was provided by CardioContinuum, Inc., Rockville, Maryland.

Duration of study

Patients were recruited From December 1996 until December 1998.

Age, gender, ethnicity

Age (mean±SD): Intervention: 60.2±13.8, Control: 63.7±15.0
Gender (% M): Intervention: 64.7%, Control: 56.1%
Ethnicity (% White): Intervention: 63.7%, Control: 64.3%

Patient characteristics

English-speaking patients admitted with a primary diagnosis of New York Heart Association (NYHA) functional class III/IV CHF and
judged to be at high risk of CHF readmission were eligible for study participation. The causes of exclusion include renal dysfunction,
dementia or substance abuse and planned cardiac revascularization or heart transplantation, and cardiac exclusions such as hypertrophic
cardiomyopathy, restrictive cardiomyopathy, amyloidosis and valvular heart disease.

Intervention

PREFER intervention (n=102): Telephone calls were placed within 72 h of hospital discharge, then weekly for one month—twice in the
second month and monthly thereafter, unless a problem occurred that required more frequent contact. The telephone nurse coordinator
followed a set script and pursued problems as clinically indicated, but did not adjust medications over the telephone. The CHF nurses
were assigned to assist the intervention group and helped to implement the therapeutic plan designed by the CHF cardiologists. Patients
had at least monthly follow-up with these nurses. Most visits occurred in CHF clinics located at each site, but some occurred in the
patient’s home. The CHF nurses adjusted medications under the directions of the CHF cardiologists, following a prespecified algorithm,
which included initiation and titration of angiotensin-converting enzyme (ACE) inhibitors, beta-blockers and diuretics.

Control group (n=98): Patients assigned to the nonintervention group were cared for by their primary physicians. The baseline therapeutic
plan designed by the CHF cardiologist was documented in the patient’s chart, without further intervention.

Outcomes

The primary outcome variable was the composite of death from any cause and the total number of CHF hospital admissions. Planned
secondary outcome variables included death, CHF hospital admissions, total hospital admissions, changes in quality of life (measured
by the Minnesota Living With Heart Failure Questionnaire) and activity status (measured by the Duke Activity Status Index).

Telemonitoring intervention
Study

Cichosz 2019

Study type

TeleCare North heart failure trial

Number
of
studies/
number of participants

N=299

Countries and Settings

three outpatient health care centres in the North Denmark Region

Funding

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication of this article: this trial
is funded by North Denmark Region, the 11 municipalities in North Denmark Region, and the Danish Agency for Digitalization Policy
and Strategy. Sponsors did have a role in study design, collection, and management but did not have a role in analysis and interpretation
of data, writing of the report, or the decision to submit the report for publication

Duration of study

12-months’ follow-up.

Age, gender, ethnicity

Age [median (25-75 perc)]: Intervention: 70 [59.5; 77], Control: 69 [61; 76]
Gender (% M): Intervention: 83, Control: 79%
Ethnicity: not reported

Patient characteristics

The trial targeted all patients with HF who fulfilled a set of inclusion criteria: participants were qualified for inclusion if they had
been diagnosed with HF according to national guidelines and were placed within the New York Heart Association (NYHA) class 2, 3,
or 4. Patients should also have a permanent residence in Denmark and be motivated to use telehealth care. Motivation was assessed by
the health care personnel by asking the patient prior to inclusion. Patients were excluded if they lacked a landline phone, a mobile phone
or GSM (Global System for Mobile communications) coverage. Patients not able to understand Danish adequately enough to complete
the questionnaires and patients without the energy to participate were also excluded.
The recruitment included both newly diagnosed patients and people with an existing diagnosis of HF.

Intervention

Telehealth care (n=145): The telehealth care solution, the so-called Telekits, consisted of a standard tablet that facilitated data collection
from a disease-specific questionnaire and Bluetooth linkage with two external devices. The external devices included a digital blood
pressure monitor and a scale that collected disease-specific data (blood pressure, pulse and weight) and wirelessly transmitted these data
to a central clinical system. In addition, the patients’ responses to a disease-specific questionnaire, which was developed by clinical
domain experts, were set up in an application on the tablet and transmitted to the clinical system. The tablet actively reminded patients
when it was time to take measurements and answer the questionnaire. Patients were asked to use the scale and blood pressure monitor
daily during the first 2 weeks and one to two times weekly after the first 2 weeks. Specially trained nurses assessed all the data in the
clinical system. Patients were contacted if data were not received as planned. If the clinician observed

abnormal measurements, several options were available: the clinician could contact the patient (phone) to assess the patient’s condition
and/or to ask for a new measurement if the measurement is considered to be unreliable; it was possible to start a self-treatment plan for
the patient; if the clinician judged that the patient was capable of contacting his or her own general practitioner, the
patient would be asked to do so (phone); the clinician could contact the patient’s general practitioner directly.
Control (n=154). Usual practice with usual treatment, monitoring, and care throughout the study period.
Outcomes

The primary outcome was change in HRQoL measured by the SF-36 questionnaire PCS score. Secondary outcomes comprised change
in HRQoL from the SF-36 questionnaire MSC score and KCCQ12 score, all from baseline to 12-months’ follow-up between the
two groups.

Study

Galinier 2020

Study type

A randomised multicentre open-label trial (OSICAT)

Number
of
studies/
number of participants

N=990

Countries and Settings

38 Centres in France

Funding

The study was supported by Alere E-Sante (Jouy-en-Josas,France) from 2013 to beginning of 2016 and by CDM e-Health
(Jouy-en-Josas, France) from 2016 onwards. The sponsors participated in study site selection, monitoring, supervision of data
collection, data analysis, clinical study report and publication.

Duration of study

Enrollment period: Between May 2013 and June 2016

Age, gender, ethnicity

Age (mean±SD): Intervention: 70.0±12.4, Control: 69.7±12.5
Gender (% M): Intervention: 73.4%, Control: 71%
Ethnicity: not reported

Patient characteristics

Eligible patients (≥18 years of age) were subjects who had been hospitalised for acute HF within 12months before inclusion, had access
to a landline telephone or General Packet Radio Service network, and were eligible for treatment through the French social security
system. Patients were excluded from participation for the following reasons: echocardiographic evaluation not available; B-type
natriuretic peptide (BNP) <100 pg/mL or N-terminal prohormone of BNP (NT-proBNP) <300 pg/mL; life expectancy <12months;
dialysis; with a heart transplant or left ventricular assist device; need for inotropic treatment; unable to use the study equipment;
enrolment in another clinical trial; pregnant or breastfeeding, or of reproductive age and not using contraceptives;
and patients under guardianship or wardship.

Intervention

Telemonitoring (n=507): comprised two elements: electronic devices and a personalised educational component. Patients in the
telemonitoring group were each provided with an identical set of electronic scales to measure body weight and a device for answering
eight symptom questions. Measurement of body weight and recording of HF symptoms were communicated daily to a secure server and
were analysed automatically by an expert system that generated alerts, as necessary, with the aim of predicting episodes of cardiac
decompensation. In the event of an alert, the nurses, who had access to the alerts on working days, contacted the patient to validate its
relevance. If appropriate, they advised the patient to contact their general practitioner or cardiologist, with a follow-up call 48 h later.
However, it was not planned to analyse the physician’s actions
Control (n=483): Standard care comprising conventional follow-up at the discretion of their general practitioner or referring cardiologist
All patients were followed up via four telephone calls, conducted by the clinical study technicians (at 15 days, 6 months, 12 months, and
18 months, all ±15 days), during which information was collected on any hospitalisations, adverse events, and concomitant treatments.

Outcomes

The primary outcome was the composite of all-cause deaths or unplanned hospitalisations at 18months.
The secondary outcomes (all at 18months) were: all-cause death; unplanned hospitalisations for any cause; the composite of unplanned
hospitalisations for a cardiovascular cause or cardiovascular death; unplanned hospitalisations for cardiovascular cause; cardiovascular
death; unplanned hospitalisations for HF; cumulative number of days in hospital for any unplanned cause; cumulative number of days
in hospital for any unplanned cardiovascular cause; cumulative number of days in hospital for any unplanned HF cause; days lost due
to unplanned cardiovascular hospitalisations or all-cause death; Short Form-36 (SF-36) questionnaire scores including eight general
dimensions and two composite scores: the Physical Component Summary and the Mental Component Summary.

Study

Koehler 2018

Study type

TIM-HF2 trial, a prospective, randomised, controlled, parallel-group, unmasked (with randomisation concealment), multicentre trial

Number
of
studies/
number of participants

N=1571

Countries and Settings

200 university, local, and regional hospitals, and cardiology and general practitioner (GP) practices in Germany

Funding

German Federal Ministry of Education and Research.

Duration of study

Enrollment period: Between Aug 13, 2013, and May 12, 2017

Age, gender, ethnicity

Age [mean (SD)]: group 1: 34.6 (14.1), Group 2: 34.5 (14.4).
Gender (% M): group 1: 83.6%, group 2: 84%
Ethnicity: not reported

Patient characteristics

Patients were eligible for inclusion if they had been admitted to hospital for worsening heart failure within 12 months before
randomisation, were in functional New York Heart Association class II or III, had a left ventricular ejection fraction of 45% or lower
(or if more than 45%, were being treated with oral diuretics). Patients were excluded if they had major depression (ie, PHQ-9 score >9),
were on haemodialysis, or had been admitted to hospital for any reason within 7 days before randomisation. In addition, patients with a
left ventricular assist device or those who had undergone coronary revascularisation or cardiac resynchronisation therapy implantation
within 28 days before randomisation were excluded, as were those who were scheduled for coronary revascularisation, transcatheter
aortic valve implantation, mitral clip implantation, or cardiac resynchronisation therapy implantation 3 months after
randomisation.

Intervention

Telemonitoring (n=796) the remote patient management intervention consisted of a daily transmission of bodyweight, systolic and
diastolic blood pressure, heart rate, analysis of the heart rhythm, peripheral capillary oxygen saturation (SpO2) and a self-rated health
status (scale range one to five) to the telemedical centre; a definition of a patient’s risk category using the baseline and follow-up
visit biomarker data in combination with the daily transmitted data; patient education; and co-operation between the telemedical centre,
and the patient’s GP and cardiologist. The telemonitoring system, which was installed in the patient’s home within 7 days after
randomisation, was a multicomponent system with a three-channel electrocardiogram (ECG) device to collect either a 2 min or
streaming ECG measurements, a blood pressure measuring device andweighing scales. Patients were also provided with a mobile phone
to be used to contact the telemedical centre directly in emergency situations. The monthly telephone interviews were an integral part of
the remote patient management intervention. Combined with the daily data transmissions to the telemedical centre, the patient’s clinical
and symptomatic status and concomitant medications were assessed, in addition to adherence to the remote patient management
intervention and other social and technical issues, which were discussed between the patient and the telemedical centre nurse.
Control (n=775): usual care

Outcomes

The primary outcome was the percentage of days lost due to unplanned cardiovascular hospital admissions or death from any cause,
comparing remote patient management plus usual care to usual care alone during the individual patient follow-up time.
The main secondary outcomes were all-cause mortality and cardiovascular mortality during the individual patient follow-up time plus
28 days after the last study visit, to a maximum of 393 days; percentage of days lost due to unplanned cardiovascular hospital admissions,
and percentage of days lost due to unplanned heart failure hospital admissions; change in Minnesota Living with Heart Failure
Questionnaire (MLHFQ) global score; and change in N-terminal prohormone brain natriuretic peptide (NT-proBNP) and
MR-proADM between randomisation and the final study visit.

Study

Kulshreshtha 2010

Study type

A Pilot Trial

Number
of
studies/
number of participants

N=150

Countries and Settings

Massachusetts General Hospital (MGH)

Funding

The study was funded by Partners Healthcare. Partners Healthcare is a nonprofit integrated Health system founded by Brigham and
Women’s Hospital and Massachusetts General Hospital.

Duration of study

Between July 2006 and June 2007

Age, gender, ethnicity

Age [mean (SD)]: Intervention: 65.0 (±2.2), Control: 70.2 (±1.7)
Gender (% M): Intervention: 61.9%, Control: 64.7%
Ethnicity (% White race): Intervention: 83.5%, Control: 90%

Patient characteristics

Eligibility criteria for study participation included all of the following: current admission or recent discharge (within prior 2 weeks)
from MGH with a primary diagnosis of HF, considered high risk for readmission (history of hospital readmissions for cardiac-related
reasons or ejection fraction ≤20%), nonhomebound, age over 18 years, not awaiting cardiac or renal transplant, English speaking,
mentally competent (or willing primary caregiver), a working telephone line with a 3 prong electric outlet, and a Partners-affiliated
physician or cardiologist.

Intervention

Remote monitoring (n=82) enrolled patients were taught how to measure their vital signs and weight, and transmit the readings to the
RM nurse. The RM nurse made weekly phone calls to the patients to provide additional instruction as needed, monitor adherence to the
RM program, and solicit patient feedback about the program. Patients were instructed to transmit monitor readings including weight,
blood pressure, pulse, and pulse oximetry on a daily basis. Patient data were transferred securely via telephone service
to the Internet. They also answered a set of symptom related questions including changes in shortness of breath or swelling.
Vital ranges were established for each patient in consultation with their physician. If the readings received were outside the range
expected for the patient, the RM nurse telephoned the patient to discuss the results. Increase in body weight was particularly emphasized
as it is a strong predictor of hospitalization. The skilled nursing portion of the telephone call included evaluation of the
RM readings and a telephone assessment of the patient. The RM nurse further evaluated patients who experienced clinical signs or
symptoms of a worsening condition. Nurse recommendations included increased diuretic dose (if a physician’s order was in place),
physician or cardiologist notification, referral to the ER, and continued monitoring.
Control (n=68): usual care
RM participants received home monitoring for six months after hospital discharge and the control and non-participant group received
standard care for a similar time period.

Outcomes

Readmission and mortality

Study

Schmaderer 2021

Study type

A pilot study

Number
of
studies/
number of participants

N=74

Countries and Settings

USA

Funding

This work was supported by Center for Patient and Community Engagement in Chronic Care Management (CENTRIC), University of
Nebraska Medical Center College of Nursing.

Duration of study

3 months

Age, gender, ethnicity

Age [mean (SD)]: 56.3 (14.2);
Gender (% M): 45.9%
Ethnicity: White 41 (55.4), Black 25 (33.8), American Indian or Pacific Islander 4 (5.4), Hispanic 3 (4.0), More than 1 race 1 (1.3)

Patient characteristics

Patients were included if they were adults (19 years and older) and currently hospitalized with a primary HF diagnosis or an episode of
acute decompensated HF. Patients were discharged to home, had access to smart technology (phone or tablet) with Internet access or a
phone plan large enough for daily messages and monitoring activities, and were able to hear, speak, and read English. Patients were
excluded if they had dementia (Montreal Cognitive Assessment score < 17) or if they had a ventricular assist device.

Intervention

Intervention (n=23): patients in the mHealth+ group received virtual visits with an nurse practitioner/community health worker team via
the Zoom platform for the first 2 months of the 3-month intervention. The nurse practitioner virtual visits occurred at weeks 2, 5, and 8,
whereas the community health worker virtual visits occurred at weeks 1, 3, 4, and 6. Strategies used by the nurse practitioner and
community health worker were aimed at improving patient activation (knowledge, self monitoring skills, confidence, and self-efficacy).
The nurse practitioner focused on problem solving and decision making to enhance self-monitoring skill building and
symptom management, specifically red flag symptoms (eg, shortness of breath and lower extremity edema). The nurse practitioner
developed self-management strategies with the patient, and the community health worker reinforced these strategies. The community
health worker also focused on community resources and barriers to adherence.
Control (n=26): usual care

Outcomes

. Symptom Assessment: Heart Failure Symptom Survey
. Health-Related Quality of Life. EQ-5D
. Healthcare Utilization: emergency department visits and hospitalization that occurred from hospital discharge to 3 months

Study

Soran 2008

Study type

HFHC Trial, a multicenter, randomized controlled clinical trial

Number
of
studies/
number of participants

N=315

Countries and Settings

3 major academic medical center: Pittsburgh, PA (University of Pittsburgh), Cleveland, OH (Case Western Reserve University),
and Miami Beach, FL (Mount Sinai Medical Center), USA

Funding

The Heart Failure Home Care Trial is sponsored by Centers for Medicare & Medicaid Services Baltimore, Maryland

Duration of study

Enrollment period: between April 2002 and September 2005

Age, gender, ethnicity

Age (mean±SD): Intervention 76.9±7.1: Control: 76.0±6.8
Gender (% M): Intervention: 31.3%, Control: 39.4%
Ethnicity: % White: Intervention: 57.5 Control: 47.7, % Black: Intervention: 41.9 Control: 41.9, % Other: Intervention: 0.6 Control: 0

Patient characteristics

The study population was elderly, women, and non-Caucasian males, primarily African Americans and Hispanics, with a diagnosis
of heart failure secondary to predominantly systolic dysfunction. Inclusion criteria included 1) Medicare beneficiary; 2) ≥65 years of
age; 3) discharged from hospital with a primary or secondary diagnosis of heart failure within 6 months of randomization; 4) evidence
of systolic dysfunction via a left ventricular ejection fraction of ≤40% documented by echocardiography, radionuclide ventriculography,
or a contrast ventricular angiogram; (5) current symptoms of heart failure including dyspnea on exertion, orthopnea, paroxysmal
nocturnal dyspnea, fatigue, abdominal or lower extremity edema or swelling; and (6) receiving optimal medical care.
Additionally, study participants also had to be able to stand for 20 seconds without holding the wall, weigh <400 pounds, and speak
either English or Spanish (requirements for use of the HFMS). Patients were excluded from the study if they met any of the following
criteria: 1) participation in another heart failure study; (2) prior experience with HFMS for the inability to activate the system; (3)
significant symptomatic ischemic heart disease; (4) renal failure requiring dialysis or a serum creatinine O2.5; (5) chronic or intermittent
inotropic therapy; (6) uncorrected primary stenotic valvular disease, pericardial disease, amyloidosis, active myocarditis,
or malfunctioning prosthetic heart valve; (7) uncorrected thyroid disease; (8) chronic obstructive pulmonary disease with a forced
expiratory volume in 1 second <50%; (9) a life expectancy less than 6 months; or (10) Medicare+Choice subscribers; or (11) white nonHispanic men.

Intervention

Intervention (n=160): Standard Care plus Heart Failure Home Care (HFMS) that consists of a home-based disease management program
to monitor and to detect early signs and symptoms of heart failure using telecommunication equipment; such early detection could allow
practitioners to focus their clinical resources on patients needing interventions. Patients assigned to HFMS were contacted to arrange
the delivery and setup of the device. The HFMS nurses reviewed the transmitted data daily (7 days/week, 365 days/year) and contacted
the patient to verify any changes observed in heart failure symptoms or weight. Changes in weight beyond a prespecified amount or
changes in symptoms were reported to the attending primary care physician. There was a standardized alert in which physicians

individually choose the parameters for their patients. If, on review by the HFMS nurse, benchmarks were met for weight alerts or
symptom alerts, the HFMS nurse immediately contacted the patient to ensure that the alerts had been met. After nurse-patient
interactions, the primary physician was immediately notified of the change in either weight or symptoms by a fax report.
Control (n=155): Standard Care, which included patient 1-on-1 education, availability of education to clinicians, an effort to use
evidenced-based optimal medical treatment, and a commercially available digital home scale with management by primary physician
Outcomes

The primary study end point was treatment failure, defined as cardiovascular death or rehospitalization for heart failure within
6 months of enrollment. Among patients rehospitalized for heart failure, length of hospital stay was also considered a primary
end point.
Secondary end points included 6-month all cause hospitalization, 6-month heart failure hospitalization, and number of emergency
room visits. In addition to these secondary end points, economic end points, which included Medicare expenditure and total patient costs
and quality of life measurements SF-12 and the KCCQ, were also measured.

Study

Dendale 2012

Study type

TEMA-HF 1 (TElemonitoring in the MAnagement of Heart Failure) randomized study

Number
of
studies/ N=160
number of participants
Countries and Settings

in seven hospitals throughout Belgium

Funding

The Belgian Government Health Insurance Institute (Rijksinstituut voor Ziekte en Invaliditeitsverzekering); Leo Pharma (the
determination of plasma NT-proBNP)

Duration of study

Patients were included from April 2008 up to June 2010. All patients were followed up for a maximum of 6 months starting from
inclusion.

Age, gender, ethnicity

Age (median±SD): Intervention: 75.9±9.6, Control: 75.6±9.8
Gender (% M): Intervention: 62%, Control: 67%
Ethnicity: not reported

Patient characteristics

Patients were considered eligible for the study if hospitalized for fluid overload due to heart failure requiring an increase or initiation of
diuretic treatment. All patients had to be treated with an angiotensin-converting enzyme (ACE) inhibitor or angiotensin II receptor
antagonist, and with a beta-blocker in the absence of contraindications. Only patients with a sufficient cognitive function to understand
the aims of the study and to perform the recordings of body weight, blood pressure, and heart rate were allowed to enter the study.
Exclusion criteria were: reversible forms of acute heart failure (acute ischaemia, myocarditis, etc.), heart failure due to severe aortic
stenosis, previous residency in a nursing home, inclusion in a cardiac rehabilitation programme on discharge, creatinine clearance ,15
mL/min, planned dialysis in the next 6 months, planned biventricular pacemaker or cardiac surgery, life expectancy of , 1 year due to
other diseases, severe pulmonary obstructive disease (GOLD III), and/or significant mental or cognitive problems interfering with the
daily measurements or intake of medication.

Intervention

PREFER intervention: were instructed how to use an electronic body weight scale, a blood pressure monitoring device, and a cell phone.
Patients were asked to measure body weight, blood pressure, and heart rate daily, at a fixed hour in the morning, by a standardized
protocol. The scale and sphygmomanometer were connected by Bluetooth to a dedicated cell phone, which
automatically forwarded the results to the central computer. Prespecified alert limits were determined. When recordings of body weight,
systolic blood pressure, and/or heart rate fell outside these limits for two consecutive days, the GP and heart failure clinic were alerted

by automatic Email, containing a graph of the evolution of the parameter that caused the alert. At that moment, per protocol, the GP was
asked to visit or contact the patient and to adapt the treatment, if he/she felt necessary. The heart failure nurse contacted the patient by
telephone 1 – 3 days after the alert to verify whether the intervention was effective. No routine contacts by telephone were performed
by the heart failure nurse. The GP was left free to contact the patient even in the absence of any alerts. The GP and the heart failure
specialist were asked to enter all changes in medication into an online website database. The website also allowed the GP to ask the heart
failure specialist questions concerning the patient, and the specialist could advise the GP.
Control group : All subjects and close relatives received a standard education course concerning heart failure of 1 h duration by the heart
failure nurse before discharge.A blood sample for N-terminal pro brain natriuretic peptide (NT-proBNP) was taken on the day of
discharge.
Outcomes

The primary endpoint of the study was all-cause mortality. Other major endpoints that were measured are days lost to death,
hospitalization, or dialysis, and number of hospitalizations.

Study

Giordano 2009

Study type

Multicenter randomised trial

Number of studies/ number
of participants

N=460

Countries and Settings

Five departments in Lombardy (two), Piedmont, Campania and Apulia were identified. Italy

Funding

This study was conducted with a grant of the National Ministry of Health (Contract ICS 030.8/RF00.91).

Duration of study

over a period of 24 months, from January 2002. The median duration of follow-up was 296 +/−91 days.

Age, gender, ethnicity

Age (mean±SD): Intervention: 58±10, Control: 56±10
Gender (% M): Intervention: 84%, Control: 86%
Ethnicity: not reported

Patient characteristics

Patients hospitalised with confirmed diagnosis of CHF, left ventricular ejection fraction (LVEF) b40% and at least one hospitalisation
for acute HF in the previous year, were candidates for inclusion in the study. To be eligible patients had to be clinically stable with
optimised oral therapy including maximally tolerated doses of both an angiotensin renin inhibitor and beta-blocker. The stability criteria
required that patients were symptomatically improved, without intravenous therapy for at least 7 days, had stable oral therapy with no
dose changes for 5 days and had stable weight (no change N1 kg) for 5 days. The criteria for exclusion included non-cardiac debilitating
illness such as active malignancy, severe renal insufficiency (creatinine N3 mg/dl), cognitive impairment clinically evident, myocardial
infarction or revascularization procedure within the preceding 30 days, planned coronary revascularization or valvular surgery or heart
transplantation.

Intervention

PREFER intervention (n=230): received before hospital discharge a portable device (Card-Guard 2206) transferring by a fixed or mobile
telephone, a one-lead trace to a receiving station, where a nurse or doctor were available 24 h, 7 days/week. Scheduled appointments
(telemonitoring), were done every week or every 15 days for patients with severe (III–IV NYHA) or moderate HF (II NYHA).
Occasional appointments (teleassistance) were done when the patient, in the presence of symptoms or signs of possible
decompensation (as systolic blood pressure b90 mmHg, increase in weight N2 kg etc.) or with any doubt about therapy, called the nurse.
Control group (n=230): were referred to their primary care physician. A structured follow-up with the cardiologist at 12 months in the
hospital outpatient department and the appointment with the primary care physician within 2 weeks from the discharge were planned.

Outcomes

The primary outcome was the frequency of unplanned hospital readmission for cardiovascular reasons during 365 days after
randomisation. Secondary outcomes included hospitalisation for HF, the occurrence of episodes of hemodynamic instabilization and
cardiovascular mortality.

Study

Goldberg 2003

Study type

The Weight Monitoring in Heart Failure (WHARF) randomized trial

Number
of
studies/ N=280
number of participants
Countries and Settings

from 16 heart failure centers across the United States

Funding

Not reported

Duration of study

Patients were recruited from July 1998 through December 2000

Age, gender, ethnicity

Age (mean±SD): Intervention: 57.9±15.7, Control: 60.2±14.9
Gender (% M): Intervention: 69.6%, Control: 65.5%
Ethnicity (% White, African, Other): Intervention: 66.7/29/4.4, Control: 61.3/32.4/6.3

Patient characteristics

Patients hospitalized with New York Heart Association (NYHA) class III or IV heart failure, with a left ventricular ejection fraction,
measured within 6 months of enrollment, of 35% were eligible for enrollment. These patients had to weigh 400 pounds (scale limit),
have the ability to stand for at least 20 seconds without holding the wall, and speak either English or Spanish. Treatment with a diuretic
and vasodilator was required. Digoxin and blocker use were allowed. Patients were excluded if they had unstable coronary syndromes
(unstable angina, angina-limited exercise, or myocardial infarction within the 8 weeks before enrollment), primary valvular heart disease
(primary stenotic valvular heart disease, a malfunctioning prosthetic heart valve), primary myocardial disease (obstructive
cardiomyopathy, amyloidosis, or active myocarditis), pericardial disease, uncorrected thyroid disease, advanced renal disease (dialysis
or creatinine 4.0 mg/dL), or requirement for chronic inotropic therapy. Patients with a heart transplant, an anticipated survival 6 months,
or no phone line in their home were also excluded.

Intervention

PREFER intervention (n=138): received the AlereNe monitoring system using the DayLink monitor. The system includes an electronic
scale placed in patients’ homes and an individualized symptom response system (DayLink monitor) linked via a standard phone line
using a toll-free telephone number to a computerized database monitored by trained cardiac nurses employed by Alere, Incorporated.
Patients were instructed to weigh themselves and respond to yes/no questions about heart failure related symptoms twice daily. The
attending physician individualized the symptom questions and weight goals for each patient at the time of enrollment. The AlereNet
nurses reviewed the patient’s weights and responses on a daily basis (7 days/week, 365 days/year) and contacted the patient as necessary
to verify any changes observed in symptoms or weight, per an individualized intervention protocol.

Control group (n=142): Before discharge, all patients were educated about heart failure, including advice on daily weights, dietary
restrictions including sodium and fluid, and signs and symptoms of a heart failure decompensation. Patients randomized to the standard
care control group were instructed to contact their physician for weight increases of more than a prespecified amount or if their symptoms
of heart failure worsened.
Outcomes

The primary end point for the study was 180-day hospital readmission rate. Secondary end points included mortality rate, heart failure
hospitalization readmission rate, emergency room visitation rate, quality of life measurements including the Medical Outcome Study 12
Item Short Form (SF-12), Medical Outcomes Study Health Distress Scale, Minnesota Living with Heart Failure Questionnaire, and
overall Patient Satisfaction (single item) with heart failure care.

Study

Kalter-Leibovici 2017

Study type

a randomized controlled trial

Number
of
studies/ N=1360
number of participants
Countries and Settings

Israel

Funding

This study was funded by Maccabi Institute for Health Services Research, Tel-Aviv, Israel, and the Medical Research Infrastructure
Development and Health Services Fund by the Sheba Medical Center (RA), Tel-Hashomer, Israel. The funders approved the study
protocol but had no role in the study design, data analysis or manuscript preparation.

Duration of study

Participants were recruited between August 2007 and June 2011, and followed until death or end of study (July 2012). The median time
of follow-up was 2.7 years (range 0–5).

Age, gender, ethnicity

Age (mean±SD): Intervention: 70.8±11.6, Control: 70.7±11.0
Gender (% M): Intervention: 69.3%, Control: 75.7%
Ethnicity: not reported

Patient characteristics

Patients were referred within 2 months after hospital admission for heart failure exacerbation or from the community, by nurse
supervisors at the public hospitals or by primary care practitioners and consultant cardiologists in the community, respectively. Screening
for study eligibility was carried out in ten designated community heart failure centers. Diagnosis of heart failure was based on typical
signs and symptoms and objective echocardiographic evidence of functional or structural abnormality of the heart at rest. Patients with
severe comorbidity, functional or cognitive impairment, or substance abuse were excluded.

Intervention

PREFER intervention (n=682): delivered by multi-disciplinary teams, included coordination of care, patient education, monitoring
disease symptoms and patient adherence to medication regimen, titration of drug therapy, and home tele-monitoring of body weight,
blood pressure and heart rate.
Control group (n=678): were treated by primary care practitioners and consultant cardiologists.

Outcomes

The primary composite endpoint was the time to first hospital admission for heart failure or to death from any cause. Secondary endpoints
included the individual components of the primary composite endpoint; the total number of hospital admissions and in-hospital days for
heart failure and for all causes; follow-up assessments of a 6-minute walk test, NYHA classification, health-related quality of life

assessed with the 36-item short-form questionnaire (SF-36), depression symptoms assessed with the nine-item patient health depression
scale (PHQ-9), BNP levels (in a subset of patients), and purchases of recommended medications for patients with chronic heart failure.

Study

Schwarz 2008

Study type

A Pilot Randomized Controlled Trial

Number
of
studies/ N=102
number of participants
Countries and Settings

a 537-bed tertiary teaching hospital in Northeastern Ohio. USA

Funding

The project was supported by Grant Number 1 R15 R008698–01 from the National Institute of Nursing Research, National Institutes of
Health (NIH), and the Ohio Board of Regents. Its contents are solely the responsibility of the authors and do not necessarily represent
the official views of the National Institute of Nursing Research, NIH.

Duration of study

follow up 3 months

Age, gender, ethnicity

Age (mean±SD): Intervention: 77.1±7.3, Control: 79.1±6.9
Gender (% M): Intervention: 57%, Control: 39%
Ethnicity (% White): Intervention: 80%, Control: 82%

Patient characteristics

The patients, aged 65 years or older, had a diagnosis of New York Heart Association (NYHA) classification II, III, or IV HF25 and were
functionally impaired in at least 1 activity of daily living (ADL) or one instrumental activity of daily living (IADL), necessitating
assistance of a family caregiver. Exclusion criteria included planned discharge to a nursing home, inability to be interviewed because of
physical illness, current use of a telemonitoring scale, inability to be contacted postdischarge, receiving regular infusions or dialysis,
NYHA class I, independence in performing ADLs, no caregiver, use of hospice care, client of nonparticipating home health care agency,
participation in another study, dementia, planned surgery, inability to speak English, planned hospitalization, and inability to stand on a
scale.

Intervention

PREFER intervention (n=51): received the Cardiocom EHM system (Cardiocom, LLC, Chanhassen, MN) at the first interview, and the
nurse removed the equipment 90 days later, at the second interview. The HF care manager trained the PI about use of the EHM system
and ensured its availability. The RN data collector was further trained by the PI about the equipment and taught the patient/caregiver
dyad how to use the EHM system. The PI met with the HF care manager weekly to discuss technical issues with the equipment. On
occasion, the PI called patients soon after placement of the scales to inquire whether they had any difficulty understanding instructions
for its use.
Control group (n=51): patients received all standard treatments and services ordered by their primary physicians/cardiologists.

Outcomes

rates of hospitalization, emergency department visits, cost of care, or depression, caregiver mastery, quality of life, or days to
readmission;

Study

Villani 2014

Study type

A randomized, parallel open study

Number
of
studies/ N=80
number of participants
Countries and Settings

Italy

Funding

The research received a grant from the Italian Ministry of Research and Public Instruction (FIRB RBNE01KYE4 2003).

Duration of study

One year follow up

Age, gender, ethnicity

Age (mean±SD): Intervention: 71±4, Control: 73±5
Gender ( M/total): Intervention: 29/40, Control: 30/40
Ethnicity: not reported

Patient characteristics

Inclusion criteria: (1) NYHA class III/IV during hospital stay (2) Left ventricular systolic dysfunction (ejection fraction 40%) (3) High
risk of early re-hospitalization at discharge (at least two of): age > 70 years, >2 hospitalizations for heart failure in the last 6 months, >1
co-pathologies (diabetes, COPD, cerebrovascular disease, renal failure)
Exclusion criteria: (1) Active waiting list for heart transplantation (2) No possibility of discharge at home (3) Hypertrophic
cardiomyopathy (4) Surgically treatable valvular disease (5) Surgically treatable coronary disease (6) Myocardial infarction, angina
pectoris or coronary artery bypass grafting in the previous two months (7) Psychiatric disease (8) Alcohol or drug abuse (9) Non-cardiac
disease with frequent hospital admissions (10) Concomitant studies (11) Inability or refusal to learn to use the PDA (12) Life expectancy
less than 12 months

Intervention

PREFER intervention (n=40): had specific training in the use of the dedicated PDA described above. Each day, the PDA acted as a
reminder of the correct timing for the pills. At a predefined time patients were asked to send their body weight, blood pressure and heart
rate data via the PDA. In some cases patients were asked to monitor their diuresis. Each month, a psychological assessment was
performed through the PDA software about anxiety, depression and perceived well being. In addition, the psychologist was available
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Figure 1. Flow Chart of study selection.
EMBASE and
MEDLINE
(n =2027)

COCHRANE
(n =253)

Eligibility

Screening

Records after duplicates removed
(n =1870)

Records screened
(n =1870)

Records excluded
(n = 1774)

Full-text articles assessed for
eligibility
(n =96)

Full-text articles excluded,
with reasons
(n=74):

Studies included (n =22)
n= 14 RS; n=8 studies

Included

Studies included
from NICE (n =22)
and
from ESC (n=2)

n=10 wrong population
n=5 wrong comparison
n= 27 out of scope
n= 1 hospital setting
n= 6 overlapping
n= 6 study design
n= 3 wrong outcome
n= 15 wrong intervention
n= 1 study protocol

46 total publications included
(n = 14 RS; n=32 studies)

Pharmacist intervention: 3 RS (from which we extracted 14 RCTs) and 5 studies
Palliative care: 3 RS (from which we extracted 11 RCTs) and 3 studies
Nurse intervention: 2 RS (from which we extracted 12 RCTs+ 1 RCT from the
SR of the Collaborative care) and 6 studies
Collaborative care: 4 RS (from which we extracted 12 RCTs) and 15 studies
Telemonitoring intervention: 2 RS (from which we extracted 3 RCTs+6 RCTs
from the SR of the Collaborative care) and 3 studies.
1

E’ stata effettuata una revisione sistematica con ricerca della letteratura sulle banche dati Embase, Medline e
Cochrane Library che ha identificato 1870 records, da cui sono state selezionate 14 revisioni sistematiche (RS)
e 8 RCTs che soddisfano i criteri per rispondere al quesito clinico proposto. Inoltre, sono state interrogate sia
le Linee guida NICE (NG-39), aggiungendo all’inclusione ulteriori 22 pubblicazioni, che le Linee Guida ESC,
aggiungendo all’inclusione due ulteriori pubblicazioni.
In totale, sono stati individuati 91 RCTs che permettono di rispondere alle seguenti comparazioni:
Pharmacist intervention: da 3 RS sono stati estratti 14 RCTs, inoltre sono stati considerati 3 RCTs derivanti
dalla search strategy e 2 RCTs ottenuti dalla LG NICE.
Palliative care: da 3 RS sono stati estratti 11 RCTs, inoltre sono stati inclusi 2 RCTs derivanti dalla search
strategy ed uno studio dalla LG NICE.
Nurse intervention: da 2 RS sono stati estratti 12 RCTs, inoltre è stato considerato uno studio (ottenuto dalle
RS del Collaborative intervention) e 6 studi dalla LG NICE.
Collaborative intervention (Multidisciplinary, Home-based, Case-management): 4 RS da cui sono stati
inclusi 12 RCTs, inoltre sono stati inclusi 2 studi dalla LG ESC e 13 RCTs dalla LG NICE.
Telemonitoring intervention: 2 RCTs sono stati ottenuti dalla search da cui sono stati estratti 3 RCTs, inoltre
dalle RS del Collaborative HealthCare sono stati estratti ulteriori 6 studi. Infine dalla search sono stati
selezionati 3 RCTs.

2

Cure Palliative
Sono state identificate tre revisioni sistematiche incentrate sul Palliative Care in pazienti con scompenso cardiaco, rispettivamente Muhammad 2021, Sahlollbey
2019 e Datla 2019, da cui sono stati estratti 11 RCTs, inoltre sono stati inclusi 2 RCTs derivanti dalla search strategy ed uno studio dalla LG NICE.

La seguente Tabella riporta le principali caratteristiche degli studi inclusi, provenienti sia dalle SR che dalla search strategy o dal NICE, al fine di stratificare le
analisi rispetto alla durata dell’intervento (seconda colonna) e al rischio della popolazione (ultime 4 colonne). Si considera a rischio, la popolazione con almeno
una delle colonne relative a new diagnosis of heart failure at recruitment, acute decompensated heart failure, severe NYHA III-IV, requiring medication titration,
device implantation or surgical intervention evidenziate in blu se presente la condizione.
Durata intervento

PALLIATIVE
CARE

Usual care
Outcome

3 mesi
Wong 2016
HKCTR-1562

Mortalità: 3 mesi
Ricovero ospedaliero: 3 mesi
Sintomi (Edmonton Symptom
Assessment System): 4 settimane

6 mesi
Bekelman
2018
NCT01739686;
CASA

Mortalità: 12 mesi
Qualità (Heart failure–specific
health status, KCCQ score): 6
mesi
Ricovero ospedaliero: 12 mesi
Sintomi (Depressive Symptom
PHQ-9 score): 3 mesi

3 mesi
Van Spall 2019
NCT02112227;
PACT-HF

Intervento

Mortalità: 3 mesi
Qualità (EQ5D 5L score, 5-level
EQ-5D version): 6 mesi
Ricovero ospedaliero: 3 mesi
Altri outcome: 3 mesi

Care Team

12 weeks of palliative care management, consisting of weekly
home visits/ telephone calls for first four weeks; followed by
monthly home visits and tele-monitoring.
Palliative care specialist, Nurse case managers

The CASA intervention included collaborative symptom care
provided by a nurse and psychosocial care provided by a social
worker, both of whom worked with the patients’ primary care
clinicians and were supervised by a study primary care clinician,
cardiologist, and palliative care physician. The team reviewed
patients’ care and provided orders for tests and medications to
patients’ clinicians for review and signature. The registered nurse
and social worker were trained to provide the CASA intervention;
they were not specialist palliative care clinicians
registered nurse addressed symptoms, a social worker provided
structured psychosocial care, and a team (including the nurse and
social worker, a primary care clinician, palliative care specialist ,
and cardiologist)
For hospitals undergoing the intervention, a hospital nurse
navigator provided the following at the time of discharge: (1) a
needs assessment based on the patient’s self-reported QOL, in
addition to multidisciplinary referrals (eg, physiotherapy) as
needed; (2) HF self-care education to the patient and informal
caregiver; (3) a structured patient centered discharge summary
with a symptom-driven action plan to the patient and the family
physician; (4) family physician follow-up arrangements within 1
week of discharge; and (5) referrals to postdischarge nurse-led
home visits and HFC care for patients with length of stay, acuity
of presentation, comorbidities, and ED visits in the preceding 6
months (LACE index)of at least 13. The nurse-led visits included
weekly, structured, face-to-face and telephone assessments
lasting 4 to 6 weeks until patients were seen in the HFC. In the
event of deterioration, the home-care nurse helped the patient
follow the discharge action plan and contacted the HFC for

Usual care: could had involved
palliative care medical clinic
consultation, discharge advice and
referrals (if appropriate). Two
social calls from an assistant
unrelated to palliative care were
also provided.

Patients in the usual care group
received care at the discretion of
their clinicians, which could
include care from cardiology,
palliative care, and mental health.
Patients were also given an
information sheet developed for the
study that outlined selfcare for heart
failure

other (es. età, geriatric
ward..)

new diagnosis of heart
failure at recruitment

ADHF, acute
decompensated
heart failure

severe
NYHA IIIIV

requiring medication titration, device
implantation or surgical intervention
Surgical intervention received for the
intervention group: 4.7% coronary artery bypass
graft surgery; 27.9% cardiac catheter; 2.3%
implantable cardioverter defibrillator; 23.3%
percutaneous coronary intervention; 4.7%
permanent pace maker; 9.3% valve surgery.

mean age 78.4

None

NS

III or IV
Surgical intervention received for the control
group: 7.3% coronary artery bypass graft surgery;
36.6% cardiac catheter; 9.8% cardiac
resynchronisation therapy; 26.8% percutaneous
coronary intervention; 22% permanent pace
maker; 12.2% valve surgery
Surgical intervention: implantable cardiac
defibrillator 13.4%; biventricular implantable
cardiac defibrillator 15.3%.

mean age 65.5

None

NS

majority III
or IV

Surgical control: implantable cardiac defibrillator
12.1%; biventricular implantable cardiac
defibrillator 7%.
CV Medication at baseline for the intervention
group: ACEi/ARB 79.6%; BB 90.4%;
aldosterone receptor antagonist 34.4%.
CV Medication at baseline for the control group:
ACEi/ARB 75.2%; BB 79%; Aldosterone
receptor antagonist 29.9% .

transitional care occurred at the
discretion of clinicians. In 1
hospital,
a
nurse
provided
education and a home visit to select
patients

Intervention:
71.3%
hypertension
uncomplicated; 52.8% atrial fibrillation; 21.7%
MI; 5.2% hypertension complicated.
mean age 77.7

NS

All

NS
Control: 72.1% hypertension uncomplicated;
49.2% atrial fibrillation; 21.2% myocardial
infarction; 5.9% hypertension complicated

3

expedited care. HF guidelines were distributed, but management
was left to clinicians’ discretion
nurse, physician

Prior
implantable
cardioverter
defibrillator/pacemaker implantation for the
intervention 46.7% and the control 45.3%.
6 mesi
Rogers 2017
NCT01589601;
PAL-HF

Mortalità: 6 mesi
Qualità (KCCQ): 6 mesi
Ricovero ospedaliero: 6 mesi
Ricovero ospedaliero per HF: 3
mesi

6 mesi
Brannstrom
2014
NCT01304381;
PREFER

Mortalità: 6 mesi
Qualità: 6 mesi
Ricovero ospedaliero: 6 mesi
Altri outcome (change NYHA): 6
mesi

3-6 mesi
Hopp 2016

Interdisciplinary team addressing physical symptoms,
psychosocial, spiritual, and advanced care planning.

Heart failure care by a cardiologistdirected team

mean age 71

None

NS

Physician, Palliative care nurse practitioner

132
participants
NYHA III
or IV

Intervention: ACEi 22.7%; ARB 5.3%;
aldosterone antagonist 40%; BB 68%; diuretics
(bumetanide 1.3%; furosemide 52%; torsemide
36%); statin 57.3%.
Control: ACEi 21.3%; ARB 9.3%; aldosterone
antagonist 29.3%; BB 64%; diuretics
(bumetanide 1.3%; furosemide 65.3%;torsemide
18.7%); statin 54.7%

Structured, person-centered care at home. Interdisciplinary,
home-based collaborative care to provide heart failure disease
management and palliative care services.

usual care

mean age 79.3

None

NS

All

None

Physician (palliative care and cardiologist), specialized nurses,
physiotherapist, occupational therapist

In-hospital palliative care consultation, with option to receive
further care.

Mortalità: 3-6 mesi

More than one-half (56.3%) had an implantable
cardioverter-defibrillator (ICD), or a cardiac
resynchronization therapy defibrillator (CRT-D)
device.
usual care

mean age 67.5

None

acute
decompensation

not reported

Physician, advanced nurse practitioner

Medications in the intervention group: 86.4%
BB; 66.7% ACEi/ARB.
Medications in the control group: 75.6% BB;
65.9% ACEi/ARB.

O’Donnell
2018
NCT02805712;
SWAP-HF

6 mesi
Social worker led palliative care service
Mortalità: 6 mesi
Qualità (KCCQ): 6 mesi

usual care

mean age 72

Physician, Nurse not specified

previous
HF
hospitalization in the
intervention group 86%
and in the control group
81%

Excluded subjects with a surgery planned.
NS

III or IV

Implantable cardioverter defibrillator or cardiac
resynchronization therapy defibrillator in the
intervention group 53.9% and in the control
group 41.7%
Surgical procedure in the intervention group:
coronary artery bypass graft 23.5%, implantable
cardiac defibrillator 19.8%, biventricular
pacemaker 3.7%, other pacemaker 11.2%.

Bekelman
2015
NCT00461513;
PCDM

1 anno
Mortalità: 1 anno
Ricovero ospedaliero: 1 anno
Qualità (KCCQ): 1 anno

The intervention included 3 components. These were
multidisciplinary collaborative care HF disease management,
screening for and treatment of depression, and telemonitoring
with patient self-care support
collaborative care team consisting of a nurse coordinator
(registered nurse), a primary care physician, a cardiologist, and a
psychiatrist.

Patients randomized to the usual
care arm continued to receive care
from their regular health care
professionals and regular telehealth
nurses
(if
enrolled
in
telemonitoring),
with
no
involvement
of
the
study
collaborative care team

mean age 68

NS

Almost all

III (45.6%
intervention;
43.4%
comparator);
IV (2.8%
intervention;
3.2%
comparator)

Surgical procedure in the control group: coronary
artery bypass graft 32.5%, implantable cardiac
defibrillator 21.3%, biventricular pacemaker
7.1%.
Medications in the intervention group:
ACEi/ARB 65.2%, BB 70.6% epleronone 2.7%,
spironolactone 26.2%.
Medications in the control group: ACEi/ARB
59.4%; BB 65.5%; Eplerenone 2.5%;
spironolactone 23.4%

4

3 mesi

Sidebottom
2015

Mortalità: 6 mesi
Qualità (Minnesota Living with
Heart Failure Questionnaire): 3
mesi
Sintomi (Edmonton Symptom
Assessment Scale intervention): 3
mesi

Inpatient palliative care consult, focusing on symptom
assessment, emotional, spiritual, and psychological aspects of
care; care coordination, and advanced care planning.

Standard heart failure care.

mean age 73.4

All

All

NS

NS

mean age 81.9
intervention vs 80.2
control

Primary diagnosis, in
the intervention group,
of
acute
coronary
syndrome 32%, heart
failure 56%, valvular
disease 12%; primary
diagnosis, in the control
group, of ACS 12%,
heart
failure
80%,
valvular disease 8%

Almost all

NS

NS

Palliative medicine specialist, nurse

3-6 mesi

Denvir 2016

Mortalità: 3 mesi
Qualità (EQ5D Index): 3 mesi
Ricovero ospedaliero: 3 mesi
Sintomi (Edmonton Symptom
Assessment Scale intervention): 3
mesi

Initial cardiologist & specialized nurse interview; two one-hour
in-home meetings with specialized nurses at 6 & 12 weeks;
telephone support

usual care (for first 12 weeks)

Physician, Nurse

Cardiac resynchronization therapy devices in
20% of the intervention and 35.7% of the control
group.

3-6 mesi
O’Riordan
2019
NCT01461681

Blumer 2021
NCT02112227;
PACT-HF

Sahlen 2016;
Markgren 2019
NCT01304381;
PREFER

Sintomi: 6 mesi
Qualità (MLHFQ, Minnesota
Living with HF Questionnaire): 3
mesi
Patient reported outcome: 3-6
mesi

4-6 settimane
Qualità (EQ-5D-5L): 6 mesi

>6 mesi
Ottimizzazione della terapia
(proporzione prescritta): 6 mesi

Pharmacotherapy for symptoms, advanced-care planning,
psychosocial support, spiritual support.

Usual care for heart failure

Physician, Nurse

In hospitals undergoing the intervention, a hospital nurse
navigator provided the following at the time of discharge: HF
self-care education to the patient and informal caregiver; a
structured patient-centered discharge summary with a symptomdriven action plan to the patient and the family physician; family
physician follow-up arrangements within 1 week of discharge;
and referrals to post discharge nurse-led home visits and heart
function clinics care for high-risk patients.
hospital nurse, nurse-led, home-care nurse
The PREFER intervention was developed from the goals and
steps in the process of providing palliative care for patients with
CHF. These were patient features, confirm diagnosis, patient
education, establishment of an advanced care plan, required
organization of services, symptom management, identifying endstage heart failure, breaking bad news to the patient and family,
and establishing new goals for care. The PREFER model also
includes goals to support relatives/bereavement and support to the
team members, for example, ethical rounds.
specialized nurses, palliative care nurses, cardiologist, palliative
care physician, physiotherapist, and occupational therapist.

"transitional care occurred at the
discretion
of clinicians"

The control group received the
same care that is usually provided
by a primary health care center or
heart failure clinic at the hospital

mean age 59
intervention vs 71
control

Women:
I:
74.15±13.64
C:75.34±12.26 Men:
I:78.82±11.21
C:78.49±10.64

NS

All

NS

II-IV (14
participants
NYHA class
III or IV)

Medications in the intervention group: 60%
ACEi/ARB;
86.7%
diuretics;
26.7%
spironolactone/eplerenone; 66.7% BB.

NS

Medications in the control group: 35.7%
ACEi/ARB;
64.3%
diuretics;
28.6%
spironolactone/eplerenone; 50% BB
Intervention male: hypertension 71%, atrial
fibrillation 48.5%, MI 23.8%
Intervention female: hypertension 71.3%, atrial
fibrillation 51.8%, MI 23%

None

Control male: hypertension 73.8%, atrial
fibrillation 50.3%, MI 23.1%
Control female: hypertension 68.6%, atrial
fibrillation 51.4%, MI 20%

I:81.9±7.2 C:76.6±10.2

NS

NS

97%

RAS blockade: I=32 (86.1), C=33 (91.7)
B receptor blocker: I=30 (83.3), C=31 (86.1)
MRA: I=10 (27.8), C=13 (36.1)
Loop diuretics: I=32 (88.9), C=30 (83.3)
Digitalis: I=8 (22.2), C=5 (13.9)
Nitrates: I=12 (33.3), C= 11(30.6)
Statins: I=12 (33.3), C=18 (50.0)
Anticoagulants: I:17 (47.2), C=17 (47.2)
ASA/Trc.inh: I=21 (58.3), C=15 (41.7)

Poichè la maggior parte degli studi presenta almeno una delle colonne d’interesse evidenziate in blu, e quindi tutte le popolazioni risultano essere ad alto rischio,
per Palliative Care l’analisi è stata stratificata solo rispetto alla durata dell’intervento.

5

OUTCOME CRITICI
Mortalità (tutte le cause)
Non si rileva una differenza statisticamente significativa per l’outcome di mortalità (a 3-12 mesi), considerando
l’intervento breve oppure medio. Si rileva tuttavia una significativa riduzione del rischio di mortalità
considerando l’intervento a lungo termine.

6

Qualità della vita correlata alla salute
Un aumento, seppur non significativo, è stato rilevato per la qualità della vita (da 6 a 12 mesi), per ogni
tipologia di intervento (medio e lungo termine).
KCCQ (end of study)

KCCQ (change)

EQ-5D (end of study)

7

EQ-5D (change)

Inoltre, lo studio di Sahlen et al che considera un intervento a lungo termine e soggetti ad alto livello di rischio,
riporta per la qualità rilevata a 6 mesi: “EQ-5D data indicated that the intervention resulted in a gain of 0.25
quality-adjusted life years”.

MLHQF (end of study)

MLHQF (change)

8

Ricovero non pianificato (per tutte le cause) durante lo studio
Si rileva una riduzione, seppur non significativa, del rischio di ricovero ospedaliero (3-6 mesi, fino 1 anno per
Bekelman 2015) per tutte le durate di intervento (a breve, medio e lungo termine).

In termini di riammissioni ospedaliere, si verifica una significativa riduzione nel breve periodo (considerando
l’intervento a breve termine).

Di seguito l’outcome di pazienti ricoverati per HF (a 3 mesi), per il quale non si rileva una chiara differenza
tra i due gruppi, considerando che l’intervento è stato implementato per un tempo medio.

9

OUTCOME IMPORTANTI
Ottimizzazione della terapia e aderenza al trattamento
Dallo studio di Markgren 2019 (intervento a lungo termine) risulta un aumento non significativo riguardo le
prescrizioni farmacologiche di ACEi per i soggetti inclusi nel gruppo di intervento, mentre una riduzione di
Angiotensin receptor blocker, beta blocker, e diuretici è stata rilevata a 6 mesi. In generale, non si mostra un
aumento statisticamente significativo circa le prescrizioni farmacologiche a 6 mesi, come di seguito.

10

Luogo di morte preferito dal paziente in cure palliative
Nessuno studio è stato identificato per questo outcome.

Eventi avversi (ipotensione, iperkaliemia e funzionalità renale)
Nessuno studio è stato identificato per questo outcome.

Esiti riportati dai pazienti
Lo studio di O’Riordan 2019 (intervento a medio termine) riporta quanto segue: “Patient satisfaction with the
care they received was documented at the initial assessment as well as during three- and six-month follow-up
assessments. We found no difference in satisfaction with care between the two study groups at any of these
three assessment periods.”

ALTRI OUTCOME
Sintomi
Di seguito i sintomi rilevati a 3 mesi considerando l’intervento a breve o medio/lungo termine. Si constata una
riduzione dei sintomi significativa.

11

Cambiamento NYHA
A sei mesi, lo studio di Brannstrom 2014 investiga (considerando un intervento a media durata) il cambiamento
del livello di NYHA (a 6 mesi) categorizzato in: migliore, non modificato, peggiorato. Per i soggetti affiancati
dalle cure palliative si mostra un netto miglioramento del livello di NYHA.

12
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46 total publications included
(n = 14 RS; n=32 studies)

Pharmacist intervention: 3 RS (from which we extracted 14 RCTs) and 5 studies
Palliative care: 3 RS (from which we extracted 11 RCTs) and 3 studies
Nurse intervention: 2 RS (from which we extracted 12 RCTs+ 1 RCT from the
SR of the Collaborative care) and 6 studies
Collaborative care: 4 RS (from which we extracted 12 RCTs) and 15 studies
Telemonitoring intervention: 2 RS (from which we extracted 3 RCTs+6 RCTs
from the SR of the Collaborative care) and 3 studies.
1

Inc
lud
ed

E’ stata effettuata una revisione sistematica con ricerca della letteratura sulle banche dati Embase, Medline e
Cochrane Library che ha identificato 1870 records, da cui sono state selezionate 14 revisioni sistematiche (RS)
e 8 RCTs che soddisfano i criteri per rispondere al quesito clinico proposto. Inoltre, sono state interrogate sia
le Linee guida NICE (NG-39), aggiungendo all’inclusione ulteriori 22 pubblicazioni, che le Linee Guida ESC,
aggiungendo all’inclusione due ulteriori pubblicazioni.
In totale, sono stati individuati 91 RCTs che permettono di rispondere alle seguenti comparazioni:
Pharmacist intervention: da 3 RS sono stati estratti 14 RCTs, inoltre sono stati considerati 3 RCTs derivanti
dalla search strategy e 2 RCTs ottenuti dalla LG NICE.
Palliative care: da 3 RS sono stati estratti 11 RCTs, inoltre sono stati inclusi 2 RCTs derivanti dalla search
strategy ed uno studio dalla LG NICE.
Nurse intervention: da 2 RS sono stati estratti 12 RCTs, inoltre è stato considerato uno studio (ottenuto dalle
RS del Collaborative intervention) e 6 studi dalla LG NICE.
Collaborative intervention (Multidisciplinary, Home-based, Case-management): 4 RS da cui sono stati
inclusi 12 RCTs, inoltre sono stati inclusi 2 studi dalla LG ESC e 13 RCTs dalla LG NICE.
Telemonitoring intervention: 2 RCTs sono stati ottenuti dalla search da cui sono stati estratti 3 RCTs, inoltre
dalle RS del Collaborative HealthCare sono stati estratti ulteriori 6 studi. Infine dalla search sono stati
selezionati 3 RCTs.

2

Nurse intervention
Sono state identificate due revisioni sistematiche incentrate sul Nurse Intervention in pazienti con scompenso cardiaco, rispettivamente Ordóñez-Piedra 2021 e Qiu
2021, da cui sono stati estratti 12 RCTs, inoltre è stato considerato uno studio (ottenuto dalle RS del Collaborative intervention) e 6 studi dalla LG NICE.
La seguente Tabella riporta le principali caratteristiche degli studi inclusi, provenienti sia dalle SR che dalla search strategy o dal NICE, al fine di stratificare le
analisi rispetto alla durata dell’intervento (seconda colonna) e al rischio della popolazione (ultime 4 colonne). Si considera a rischio, la popolazione con almeno
una delle colonne relative a new diagnosis of heart failure at recruitment, acute decompensated heart failure, severe NYHA III-IV, requiring medication titration,
device implantation or surgical intervention evidenziate in blu se presente la condizione.
NURSE
INTERVENTION

Durata intervento

Usual care
Outcome

>6 mesi
Andryukhin 2010

Intervento

Mortalità: 18 mesi
Ricovero ospedaliero: 18 mesi
Qualità (MLHFQ): 6 mesi

Care Team
The nursing intervention programme consisted of three parts. The first was
an educational programme consisting of four weekly educational group
sessions, targeting individual lifestyle changes and modifications of
cardiovascular risk factors (month one). The second part of the
intervention was exercise training. The third part was proactive and
supportive nursing care.

The usual care treatment and
monitoring
was
organized
in
concordance with the Russian national
guidelines. Usual care included the
prescription of medication as well as
non-pharmacological measures.

other (es. età,
geriatric ward..)

mean age 66.5
intervention vs
68 control

new diagnosis
of heart failure
at recruitment

ADHF, acute
decompensated
heart failure

severe NYHA III-IV
For
the
intervention
group: I 20.4%, II 34, III
45.4%.

NS

requiring medication titration, device implantation or surgical
intervention
44 subjects in the intervention group with: 44 diuretics, 44 ACEi, 29
BB, 13 calcium antagonists, 1 digoxin, 13 statins, 16 nitrates.

NS
For the control group: I
12.1%, II 36.5%, III
51.2%

41 subjects in the control group with: 41 diuretics, 41 ACEi, 25 BB,
11 calcium antagonists, 3 digoxin, 11 statins, 14 nitrates

nurse, physician, physiotherapist
Medications in the intervention: 63% loop diuretic, 10% thiazide
diuretic, 42% ACEi, 19% digoxin, 13% BB, 23% oral or transdermal
nitrate, 18% CCB.
1 anno
Blue 2001

Mortalità: 1 anno
Ricovero ospedaliero: 1 anno
Ricovero ospedaliero per HF:
1 anno

Planned home visits of decreasing frequency, supplemented by telephone
contact as needed. The aim was to educate the patient about heart failure
and its treatment, optimise treatment (drugs, diet, exercise), monitor
electrolyte concentrations, teach self monitoring and management
(especially the early detection and treatment of decompensation), liaise
with other health care and social workers as required, and provide
psychological support

Patients in the usual care group were
managed as usual by the admitting
physician and, subsequently, general
practitioner. They were not seen by the
specialist nurses after hospital
discharge

mean age 74.4
vs 75.6

NS (32% and
44% in the
intervention and
control group:
past admission
for chronic heart
failure)

emergency
department

majority III or IV

Medications in the control group: 69% loop diuretic, 6% thiazide
diuretic, 51% ACEi, 19% digoxin, 12% BB, 28% oral or transdermal
nitrate, 28% CCB.
In the intervention: 55% past MI, 43% hypertension, 35% atrial
fibrillation, 32% past admission for chronic heart failure.

nurse, physician
In the control group: 51% past MI, 52% hypertension, 30% atrial
fibrillation, 44% past admission for chronic heart failure

3 mesi
Domingues 2011

Mortalità: 3 mesi
Ricovero ospedaliero: 3 mesi
Esiti riportati dai pazienti: 3
mesi

1 anno
Dunagan 2005

Mortalità: 1 anno primo forest
plot, 6 mesi secondo forest plot

Patients in the IG received telephone calls from the study nurse during a
three-month period. One telephone contact per week was performed in the
first month, followed by one every 15 days in the second month and one
every 15 days in the third month, totaling eight calls per patient. Telephone
calls started seven days after the discharge from the hospital, aiming at
clarifying and reinforcing instructions received during hospitalization and
monitoring signs and symptoms of decompensation and investigating
possible visits to the emergency care unit and rehospitalizations. The
telephone call was standardized and followed the study protocol. The nurse
did not interfere with or change the patients’ pharmacological treatment,
but recommended seeing the doctor or going to the emergency care unit
when there were signs of HF decompensation.
attending team, nurse
Patients in both groups received an educational packet describing the
causes of HF, the basic principles of treatment, their role in routine care
and monitoring of their condition, and appropriate strategies for managing
a HF exacerbation. The intervention group received additional education
from study nurses during scheduled telephone contact. Twenty patients
also received 1 or more home visits, and 18 patients were provided

Patients in the CG received the usual
care after discharge that consisted of
the patient being followed at the return
appointment to the outpatient clinic
without any phone calls within the
three-month period. Similarly to the
IG,the patients were asked to come to
the hospital at the end of the threemonth period to complete the same
questionnaires that they responded to
at the baseline assessment.

usual care as provided by their primary
physician

mean age 62 vs
63

NS

decompensated

NS

Etiology in the intervention: 27% ischemic, 25% hypertensive;
etiology in the control: 35% ischemic, 33% hypertensive

mean age 70.5
vs 69.4

NS

NS

Majority III or IV

For the intervention group: ACEi 75% while for the control group:
67%.

3

Ricovero ospedaliero:1 anno
primo forest plot, 6 mesi
secondo forest plot
Qualità (SF-12, MLHFQ): 1
anno
Ottimizzazione della terapia: 1
anno
Altri outome (cambiamento
NYHA): 6 mesi e 1 anno

bathroom scales. The intervention included regularly scheduled telephonic
monitoring by specially trained nurses supervised by cardiologists
specializing in HF. Patients were called within 3 days after hospital
discharge or program enrollment and then at least weekly for 2 weeks. Call
frequency subsequently was adjusted based on program nurses’
assessments of patients’ clinical status and self-management abilities.
Nurse, physician, cardiologist

6 mesi

Ekman 1998

Mortalità: 6 mesi
Ricovero ospedaliero: 6 mesi
Ottimizzazione della terapia: 6
mesi
Altri outcome (cambiamento
NYHA): 6 mesi

6 mesi

de Souza 2014
NCT01213875;
HELENE-II

Mortalità: 6 mesi
Ricovero ospedaliero: 6 mesi
Ricovero ospedaliero per HF:
6 mesi
Ottimizzazione della terapia: 6
mesi
Esiti riportati dai pazienti: 6
mesi

Nurse-run clinic in cooperation with doctors, communication with PC and
social care

Primary care

mean age 80.3
vs 80.3

None

mean age 62 vs
63

NS
(previous
HF admission
for
the
intervention
50.4% and the
control 47.2%
group)

90%

mean NYHA 3.2

60%

cardiologist, HF nurse, physician

The interventional group received four HVs combined with four
reinforcement telephone calls, both led by trained nurses. The first HV was
performed during the first 10 days after hospital discharge, the second HV
occurred on approximately day 30, the third at day 60, and the final visit
was performed 120 days after discharge. The purpose of the telephone
contact was to reinforce recommendations given during HVs (home visit),
check the use of prescribed medications, and clarify common doubts
regarding the disease and its treatment. During the visit, nurses reviewed
and oriented HF patients, caregivers, and family members with regard to
their knowledge of the disease, self-care behaviour, and adherence to the
prescribed recommendations. Specific information was offered about the
expected effects, side effects, and regular posology of HF drugs; in
addition, non-pharmacological care was also thoroughly discussed
physician, nurse, cardiologist

The control group received the
standard treatment approach for HF
patients in each institution, involving
medical outpatient visits in which they
received
instructions
regarding
pharmacological
and
nonpharmacological
therapeutic
strategies. No specific management
plan was applied and each hospital
decided the approach for each patient.
Typically, patients were followed-up
by a general practitioner after hospital
discharge. Neither HVs nor telephone
contact were planned or allowed in the
control group

For the intervention: atrial fibrillation/flutter 38.2% while for the
control 49.6%.
decompensated

Majority III or IV

Medications for the intervention: 69.9% ACEi, 74.7% BB, 83.7%
furosemide, 55.2% digoxin.
Medications for the control: 74.4% ACEi, 72% BB, 82.9%
furosemide, 52.7% digoxin

Only 21% of the patients were cardiac device carriers and only 3% had
cardiac-resynchronization therapy already implanted.

2 anni
Ortiz-Bautista
2019

Mortalità: 2 anni
Ricovero ospedaliero: 2 anni
Qualità (MLHFQ): 2 anni
Ottimizzazione della terapia: 2
anni

Disease management program for chronic heart failure patients based on a
nurse case manager with follow-up visits in an outpatient clinic. All
patients received usual management by their respective cardiologists and
patients randomized to the intervention group were individually scheduled
with the nurse for health educational counseling and evidence-based drug
treatment up-titration. The initial nurse visit was made after study
enrolment and afterwards the nurse moved to each patient’s primary
carecenter to continue with the following visits with the support of their
general practitioners. Educational counseling was carried out during the
first visit and consisted in diet guideline, daily weigh and blood pressure
monitoring

For the intervention: 74% ACEi, 9% ARB-II, 79% BB, 47% MRA
(minaralcorticoid receptor antagonist), 84% diuretics, 18% digoxin,
60% statins, 53% anticoagulation, 53% antiplatelet, 7% nitrates, 9%
antiarrhythmic; 79% hypertension.
usual management by their respective
cardiologists

mean age 74 vs
75

NS

NS

majority I or II

For the control group: 68% ACEi, 8% ARB-II, 90% BB, 48% MRA,
95% diuretics,20% digoxin, 65% statins, 48% anticoagulation, 55%
antiplatelet, 8% nitrates, 15% antiarrhythmic; 80% hypertension.
For the intervention: 8% pacemaker VVI, 1% pacemaker DDD, 1%
CRT-P (cardiac resynchronization therapy pacemaker), 3% CRT-D
(cardiac resynchronization therapy defibrillator), 7% defibrillator.

nurse, cardiologist

For the control: 10% pacemaker VVI, 10% pacemaker DDD, 3%
defibrillator.

1 anno

de la Porte 2007
DEAL-HF

Mortalità: 1 anno
Qualità (MLHFQ): 1 anno
Ottimizzazione della terapia: 1
anno
Eventi avversi (creatinina): 3
mesi e 1 anno
Altri outcome (cambiamento
NYHA): 3 mesi e 1 anno

The intervention, performed in addition to usual care, consisted of an
intensive follow-up of the patients during 1 year at a HF outpatient clinic
led by a HF physician and a cardiovascular nurse. The actual intervention
commenced within a week after hospital discharge or referral from the
outpatient clinic with a telephone call. At the first visit (at week 1) and
second visit (at week 3) to the HF clinic, verbal and written comprehensive
education was imparted about the disease and the aetiology, medication,
compliance and possible adverse events. The physician assessed, after a
short review given by the nurse, the clinical condition of the patient, the
laboratory results and ECG, performed a physical examination, and,
together with the nurse, proposed a treatment regimen. At the regular
follow-up visits at weeks 5 and 7, and at months 3, 6, 9 and 12, the nurse
provided counselling, check-up and reinforcement of the education, and
performed a short physical examination. At six of the nine follow-up visits,

The cardiologists of the Deventer and
Alkmaar cardiology department are
known for their special interest in HF.
They treated the patients with HF by
randomisation to routine care,
according to their ‘‘usual care’’.

mean age 70 vs
71

NS

30%

III or IV

30%
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the physician assessed the condition of the patient, optimised (medical)
treatment and performed an overall assessment together with the nurse
physician, nurse

6 mesi

Riegel 2002

Ricovero ospedaliero: 6 mesi
nel primo forest plot e 3 mesi
nel secondo forest plot
Esiti riferiti dai pazienti: 3 e 6
mesi

1 anno
Sisk 2006
NCT00211874

Ricovero ospedaliero: 18 mesi
Qualità (SF-12, MLHFQ): 1
anno
Ottimizzazione della terapia: 1
anno

After obtaining informed consent, telephonic case management by a
registered nurse was provided using a decision support software program.
The software program uses automated tools for setting priorities for patient
education, data collection, and documentation. Important clinical
information is organized within the program to facilitate patient care by
the case managers. In this study, the intervention group (n=130) was
telephoned within 5 days after hospital discharge and thereafter at a
frequency guided by the software and case manager judgment based on
patient symptoms, knowledge, and needs. Time not spent directly with
patients was used in speaking with family members, consulting with
community agencies and other professionals (eg, physicians, dietitians,
social workers, and physical therapists), preparing reports for physicians,
and researching drugs, diets, and information requested by patients.
Printed educational material was mailed to patients monthly. Physicians
were sent automated reports produced by the software that updated them
on patient progress and were telephoned by the case managers as needed.
cardiologists, primary care physicians, and case managers; physicians,
dietitians, social workers, and physical therapists
1 of 3 trained registered nurses met once with each patient (Table 1). In
counseling the patient, the nurse stressed the relationship among sodium
intake; fluid build up; and symptoms, such as shortness of breath. Nurses
mailed patients the reports from the food-frequency questionnaire after
each administration. The nurse also served as a bridge between the patient
and the clinician. Nurses contacted patients’ clinicians to discuss specific
medications and arranged any prescription changes and examinations
ordered (Table 1). An internist monitored the nurses’ work, initially in
weekly and then in biweekly meetings, and a cardiologist provided
oversight and substituted for the internist at regular meetings, as necessary

No
formal
telephonic
casemanagement program was in existence
at these institutions. These patients
presumably received some education
regarding HF management prior to
hospital discharge

mean age 72.5
vs 74.6

For the intervention 62.6% digoxin, 60.2% ACEi, 22.8% BB, 8.9%
CCB, 90.2% diuretic, 13.8% antiarrhythmic; hypertension 73.1%,
coronary artery disease 66.9%, peripheral vascular disese 19.2%.
None

NS

Majority III or IV
For the control group: 61.7% digoxin, 49.8% ACEi, 13.4% BB, 15.3%
CCB, 83.7% diuretic, 16.3% antiarrhythmic; hypertension 66.2%,
coronary artery disease 64.2%, peripheral vascular disease 15.5%

usual care patients and 1 nurse management patient had received an
implantable cardioverter defibrillator and no patient in either group
had received cardiac resynchronization therapy.
Usual care patients received federal
consumer guidelines for managing
systolic dysfunction but no other
intervention

mean age 59.6
vs 59.3

NS

NS

majiority III or IV

For the control: 80.3% ACEi/ARB/hydralazine-dinitrate combination,
52% BB, 69.5% diuretics; 71.4% hypertension.

An initial visit and regularly scheduled follow-up telephone calls

1 anno

Stromberg 2003

Mortalità: 12 mesi nel primo
forest plot e 3 mesi nel
secondo forest plot
Ricovero ospedaliero: 12 mesi
nel primo forest plot e 3 mesi
nel secondo forest plot
Esiti riferiti dai pazienti: 12
mesi

nurse, physician
The patients in the intervention group were followed up at a nurse-led heart
failure clinic staffed by specially educated and experienced cardiac nurses,
delegated the responsibility for making protocol-led changes in
medications. The first visit was scheduled 2–3 weeks after discharge. All
visits lasted for 1 h and the nurse evaluated the status and if the heart failure
treatment was optimised, gave education about heart failure and social
support to the patient and his family. The status taken during the visit
included anamnesis, auscultation of heart and lungs and inspection of
oedema. If treatment needed to be optimised, the cardiologist with medical
responsibility for the heart failure clinic was consulted and treatment
changed in accordance with current clinical guidelines. For example the
dose of the ACE-inhibitor and/or beta-blocker could be increased if
reaching the target-dose or highest tolerable dose was not done during
hospitalisation. The education was individualised, included both written
and verbal information and was based on guidelines.23,24 The patients
and their families were educated on heart failure and the content included
definition and symptoms/signs of heart failure, aetiology, rationale for
treatment and drug counselling. It also included non-pharmacological
treatment with dietary changes such as restricted fluid, sodium and alcohol
intake, individually adjusted energy intake in order to reduce overweight
or prevent malnutrition, smoking cessation, exercise in stable heart failure
and infection prophylaxis with vaccinations. The nurses adjusted the
education to previous knowledge, educational level and cognitive function
of the patient. The education specially aimed at assisting patients to
improve their self-care regimen e.g. maintain a flexible regimen with loopdiuretics, restrict the intake of fluids and sodium and monitor symptoms
such as weight gain, increased breathlessness and oedema daily. Another
important component of the nursing intervention was to provide
psychosocial support by creating a supporting relationship between the
nurse and the patient

For the intervention: 80.8% ACEi/ARB/hydralazine-dinitrate
combination, 48.8% BB, 68.5% diuretics; 70% hypertension.

All patients in the control group were
managed in accordance with current
clinical practice and received
conventional follow-up in primary
health
care.
The
responsible
physicians in the primary health care
were free to evaluate and treat the
patient according to their own
judgement. Some patients got a
scheduled visit after discharge, but
most patients were encouraged to
phone primary health care if they had
problems due to heart failure. There
were no specialised heart failure
nurses, no standardised education or
structured follow-up for patients with
heart failure at any of primary health
care centres

mean age 77 vs
78

52 subjects in the intervention group: 45 used ACEi, 52 loop diuretic,
28 BB, 24 digitalis, 16 long acting nitrates; 26 with hypertension.
NS

NS

II-IV
54 subjects in the control group: 42 used ACEi, 54 loop diuretic, 33
BB, 19 digitalis, 13 long acting nitrates; 16 with hypertension.

5

The patients could contact the nurses at the heart failure clinics during
daily telephone hours and the heart failure nurses called patients in order
to provide psychosocial support, evaluate drug changes or other actions
taken due to deterioration and side effects. If the patient was unstable with
symptoms of worsening heart failure at the time of the follow-up visit or
if further education was needed, the patient was scheduled for another visit
to the heart failure clinic.
nurse, cardiologist

3 mesi

You 2020

Mortalità: 3 mesi
Ricovero ospedaliero: 3 mesi
Qualità (SF-12): 3 mesi
Ottimizzazione della terapia: 3
mesi

Standard care plus post-discharge program of care during the first14 days
(±2 days) after discharge. Specifically, nurse-specialists called patients by
telephone to ask about their conditions (e.g., clinical symptoms and signs
of HF and body weight change), to evaluate medications adherence, and to
provide immediate feedbacks about what to do in the next step
Phone calls

standard care (i.e., explanation of
disease
status,
importance
of
adherence to guideline directed
medications therapy, low-salt diet,
fluid restriction, and body weight
monitoring daily by the ward nurses on
the day of discharge).

mean age 50.8
vs 51.3

In the intervention group: 81.3% ACEi/ARB, 72.5% BB, 100% loop
diuretic, 61.3% aldosterone receptor antagonist, 68.7% antiplatelet,
72.5% statins; 71.3% hypertension, 61.3% coronary heart
disease,18.8% idiopathic dilated cardiomyopathy, 19.9% valvular
heart disease.
None

NS

III or IV
In the control group: 80.6% ACEi/ARB, 72.2% BB, 100% loop
diuretic, 63.9% aldosterone receptor antagonist, 69.4% antiplatelet,
69.4% statins; 72.2% hypertension, 62.5% coronary heart disease,
18.1% idiopathic dilated cardiomyopathy, 19.4% valvular heart
disease.

nurse, physician

6 mesi
Kwok 2008
Ricovero ospedaliero: 6 mesi

The objectives were to provide health counselling, such as drug
compliance, dietary advice and to encourage subjects to contact CN via a
telephone hotline during office hours when they developed symptoms.
The subjects were then visited by the CN at home within seven days of
discharge. During the home visits, the CN checked vital signs and signs
for poor control of CHF – ankle swelling, dyspnoea and basal crepitation
on auscultation. Medications were checked and compliance encouraged.
Avoidance of salty and high fat foods and regular physical exercise were
promoted. Home care and day care services were arranged if social support
was found to be insufficient. The CN thereafter performed home visits at
weekly intervals for another four weeks and monthly after that. The CN
liaised closely with either a geriatrician or a cardiologist in their respective
hospitals. After liaison, the CN could alter medication regime, arrange
urgent hospital outpatient appointments and clinical admission.

Diuretic: I:40 (82%) C:55 (98%)
The control subjects received usual
medical and social care, except that
they were followed up in the hospital
outpatient clinics by the same group of
designated geriatrician or cardiologist.

I:79,5 ± 6,6
C:76,8 ± 7,0

ACE inhibitor: I:29 (59%) C:31 (55%)
None

NS

NS
Digoxin: I:9 (18%) C:10 (18%)
Beta-blocker: I:9 (18%) C:14 (25%)

A research nurse, a community nurse, geriatricians or cardiologists
Each patient randomized to the intervention group was invited to a total of
five, 2-hour group clinic appointments with four to eight other patients.
For each clinic session, a patient-centered agenda with time allotments was
used as an overall guide
Smith 2015

1 anno

SMAC-HF

Qualità (KCCQ): 1 anno

3 mesi
Cajanding 2016
Qualità (MLHQF): 3 mesi

Four health professionals, each with HF care experience, were present at
each clinic: (1) a nurse practitioner (NP) with HF outpatient care
background; (2) a mental health clinical nurse specialist; (3) a social work
case manager; and (4) a dietitian. Other professionals such as physical
therapists (to guide exercise) and pharmacists (to discuss medications)
could be invited to group sessions.
Participants in the intervention group, in addition to traditional care,
received the nurse-led CBT program following hospital discharge. The
intervention is a highly structured, individualized program incorporating
CBT techniques and principles and adapted to fit Filipino context. The
intervention incorporated techniques addressing the five key components
of a CBT program i.e., patient education, self-monitoring, skills training,
cognitive restructuring, and spiritual development. The over-all goal of the
program is to address cognitions, develop healthy coping strategies,
empower oneself to take charge of one's health and disease process,
encourage independence in doing self-care activities, enhance proactivity
in adhering to therapeutic regimen, engage in self-monitoring activities,
develop awareness of one's physical symptoms, and foster awareness to
the importance of oneself as a person by carrying out active reflections. A
structured, program-, and disease-specific CBT handbook containing the
flow of the program, therapy and session aims, objectives checklist, and
FAQs was developed and used as a guide for program implementation and
as a means to enhance intervention fidelity.

Standard care control group

mean age 62.3

NS

All

NS

The control group both received
traditional care characterized by
medical/pharmacologic optimization
therapy and HF-specific preventable
risk factor modification strategies as
prescribed by their cardiologists as
based on the Philippine Heart
Association
clinical
practice
guidelines.

The participants
in this study
ranged in age
from 37 to 74
years,
and
majority (n = 54,
54%)
were
between 51 and
60 years of age.

NS

NS

45%

NS

Intervention: previous MI 23%, hypertension 19%
Control: previous MI 19%, hypertension 18%

6

cardiologists, nurse-led

1 anno

Agvall 2013

Mejhert 2004
OPTIMAL trial

Mortalità: 1 anno
Ricovero ospedaliero: 1 anno
Ottimizzazione della terapia: 1
anno
Eventi avversi (creatinina): 1
anno
3 anni media (follow up)
Mortalità: 3 anni (media
follow up)
Qualità (Nottingham health
profile): 1 anno
Ricovero ospedaliero: 3 anni
Ottimizzazione della terapia: 1
anno
6 mesi

Driscoll 2014

Jaarsma 2008
(BASIC COACH
STUDY)

Mortalità: 6 mesi
Qualità (MLHFQ): 6 mesi

18 mesi
Mortalità: 18 mesi
Ricovero ospedaliero: 18 mesi

Specialist HF nurse working in liaison with GP
Primary care

NS

NS

35%

25%

Primary care plus personalised written
HF plan, as established care in the
region

40%

All

40%

40%

None

None

20%

All

NS

All

50%

35%

HF nurse, physician

Nurse-led clinic (under supervision of cardiologist)
Cardiologist, cardiac nurse

Nurse-led clinic in consultation with cardiologist, could make onward
referrals to other professionals

Primary care +/- other services as
usual

from clinic for
"complex HF"

Cardiologist, cardiac nurse
Basic: additional visits with HF nurse at outpatient clinic, education
protocol given.
Intensive: weekly telephone calls after d/c, home visit by HF nurse, home
visit from MDT and monthly contact. 🡪 HOME INTERVENTION

Cardiology opt within two months of
d/c, and six-monthly thereafter

Cardiologist, HF nurse, dietician, physioterapist
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OUTCOME CRITICI
Mortalità (tutte le cause)
La mortalità è stata investigata da 3 mesi (Domingues 2011, You 2020) a 3 anni: per quanto concerne tutte e
tre le durate dell’intervento (da breve a lungo termine) si rileva una tendenza alla riduzione del rischio, sebbene
non significativa.

Qualità della vita correlata alla salute
MLHQF
Intervento a breve termine
Lo studio di Cajanding 2016 riporta per MLHQF: “The improvement in quality of life, self-esteem and mood
scores in the intervention group was statistically significant compared to the untreated control participants”.

8

Intervento a lungo termine
Lo studio di Andryukhin 2010 riporta per la qualità misurata con MLHFQ a 6 mesi, nel gruppo di intervento
il valore mediano 44.5 (IQR 35-47), e nel gruppo comparatore il valore mediano 61 (IQR 55-70).
De la Porte 2007: “Improvement in the Minnesota Living With Heart Failure Questionnaire (MLWHFQ)
scores at 3 months was greater in the intervention group than in the usual care group (p=0.001), and this
difference persisted during the remaining 9 months”.
Sisk 2006: “Compared with usual care patients, nurse management patients reported better functioning on
both the SF-12 physical component scale (39.9 vs. 36.3; difference, 3.6 [CI, 1.2 to 6.1]) and the MLHF
Questionnaire (38.6 vs. 47.3; difference, -8.8 [CI, -15.3 to -2.2])”

Inoltre, i seguenti non forniscono una chiara indicazione riguardo il miglioramento della qualità della vita:

Nottingham Profile final score
Così per la qualità della vita rilevata col Nottingham Profile score, non risulta una chiara indicazione riguardo
il miglioramento della qualità della vita:

Nottingham Profile: the higher the score, with a maximum of 100 points in each dimension, the worse the QoL

9

KCCQ
Intervento a lungo termine
Smith 2015 per lo strumento KCCQ Quality of Life and Depression Scores: “The HF-related quality of life
scale data revealed a significant improvement (p=.000) from baseline to 12 months of one-half standard
deviation in both groups, with no significant difference found between groups.”

SF-12
Intervento a breve termine
Lo studio di You 2020 constata, per lo strumento SF-12 che “at 12-week follow-up, both PCS (physical) (35
vs. 40) and MCS (mental) (42 vs. 49) were significantly lower in the control group versus the intervention
group (P<0.05)”.

Intervento a lungo termine
Sisk 2006: “Compared with usual care patients, nurse management patients reported better functioning on
both the SF-12 physical component scale (39.9 vs. 36.3; difference, 3.6 [CI, 1.2 to 6.1]) and the MLHF
Questionnaire (38.6 vs. 47.3; difference, -8.8 [CI, -15.3 to -2.2])”
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Ricovero non pianificato (per tutte le cause) durante lo studio
Per il ricovero ospedaliero, in termini di pazienti ricoverati, investigato da 6 mesi (de Souza 2014) a 3 anni, si
rileva una riduzione del rischio non significativa.

Per il ricovero ospedaliero, in termini di riammissioni, investigato da 3 mesi (Domingues 2011, You 2020) a
2 anni, si rileva una riduzione del rischio, significativa se gli interventi multidisciplinari sono stati implementati
per un lungo periodo, non significativa per interventi a breve/medio termine.

11

Così, nello specifico, considerando il ricovero ospedaliero per HF, in termini di pazienti ricoverati (sei mesi
per lo studio di de Souza 2014), si mostra una riduzione del rischio non significativa per l’intervento a medio
termine.

Inoltre, per il ricovero ospedaliero per HF, in termini di riammissioni (a 1 anno per lo studio di Blue 2001),
si mostra una riduzione del rischio significativa considerando l’intervento a lungo termine.
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OUTCOME IMPORTANTI
Ottimizzazione della terapia e aderenza al trattamento
ACE inhibitors
Per la prescrizione dei farmaci ACEi, considerando gli interventi multidisciplinari da medio (6 mesi) a lungo
termine (3 anni), non si identifica un chiaro cambiamento rispetto al gruppo di controllo.

ACE inhibitors/Angiotensin II Receptor Blockers
Si rileva un aumento dei farmaci ACEi/ARB prescritti nel gruppo multidisciplinare applicato nel lungo periodo
(un anno per lo studio di Agvall 2013) ma non nel breve termine (tre mesi per lo studio di You 2020).
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Angiotensin II Receptor Blockers
Nel gruppo multidisciplinare si rileva un maggior numero di farmaci ARB prescritti a seguito di un intervento
applicato nel lungo periodo (da 1 a 2 anni).

Beta blockers
Non si rileva una chiara differenza per la prescrizione dei farmaci BB a 3 anni considerando l’intervento
applicato nel medio/lungo periodo. Tuttavia, per l’intervento breve si mostra un aumento nella prescrizione di
farmaci BB a 3 mesi (You 2020) rispetto al gruppo comparatore, seppur non significativo.
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Diuretics
Non si rileva una chiara differenza per la prescrizione dei farmaci diuretici a 1 anno (3 mesi per lo studio di
You 2020) considerando l’intervento applicato nel breve/medio periodo, mentre risulta un aumento, seppur
non significativo, nella prescrizione di farmaci diuretici nei pazienti con intervento a lungo termine rispetto al
gruppo comparatore.

Eventi avversi (ipotensione, iperkaliemia e funzionalità renale)
Intervento a lungo termine
De la Porte 2007:
Finally, creatinine levels were lower in the intervention group than in the usual care group at 3 months and
12 months.

Ad un anno lo studio di Agvall 2013 non rileva una chiara modifica per i livelli di creatinina nei due gruppi:
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Esiti riportati dai pazienti
Intervento a breve termine
Domingues 2011:
This questionnaire was based on instruments found in the literature and validated by our group and also based
on recommendations for instructing and assessing patients, provided by the Council on Cardiovascular Nursing
Department of the American Heart Association. These instruments resulted in scores (range 0-10 points) for
the two outcomes, which were compared between the two groups.
Three months later, both groups showed significantly improved HF awareness and self-care knowledge
scores (P<0.001).

Intervento a medio termine
De Souza 2014:
To determine their knowledge regarding HF, patients in both groups were given a 14-item questionnaire about
HF. Their score was determined by adding up the number of correct answers and dividing by the total number
of questions, with a maximum score of 14 correct answers corresponding to 100% knowledge. To measure
self-care skills, the European Heart Failure Self Care Behaviour Scale (EHFScBS) was used, which consists
of 12 questions. The EHFScBS scores vary between 12 (better self-care) and 60 (worse self-care) points. Both
questionnaires were previously validated by our group for the Portuguese language.
HF knowledge and HF self-care were significantly increased in the interventional group during followup visits (lower scores indicate better self-care). Variation of HF knowledge and self-care scores was also
significantly different between groups.
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Riegel 2002:
A survey measuring satisfaction with care was administered to patients by telephone at 6 months. The survey
contained 5 questions addressing, respectively, (1) current treatment, (2) convenience of health care, (3) patient
education, (4) medication schedule, and (5) the care from the physician.
Patient satisfaction was significantly higher among persons assigned to the intervention group than
among those in the usual-care control group.

Intervento a lungo termine
Stromberg 2003:
Self-care behaviour was measured through a questionnaire called the Heart Failure Self-Care Behaviour Scale.
The patients were asked to respond yes or no to 19 items regarding self-care behaviour related to heart failure
e.g. I restrict my fluid intake to 1500 ml/day. Performing the selfcare behaviour scored 1 and not performing
scored 0, with a theoretical frame from 0–19 when the total score of all answers was calculated. Higher scores
indicate a better self-care behaviour.
The intervention group retained the improved self-care behaviour after 12 months, but the patients in the
control group did not. The intervention group had significantly higher self-care scores also after 12 months
with 2.3 scores higher than baseline compared to the control group that only had 0.5 scores higher than baseline
(p=0.01).
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ALTRI OUTCOME
Cambiamento NYHA
Intervento a medio termine
A 6 mesi non si rileva una chiara differenza rispetto alla modifica dell’NYHA tra i due gruppi.

Intervento a lungo termine
A 3 mesi ed 1 anno, si rileva una maggiore riduzione del numero di soggetti assegnati alla classe III e IV per
il gruppo multidisciplinare rispetto al controllo (de la Porte 2007).

Infine, ad 1 anno non si rileva una chiara differenza tra i due gruppi in termini di peggioramento di una classe,
miglioramento di una o due classi oppure nessuna modifica (NYHA). Tuttavia ad 1 anno sembra che la
categoria di “improved 2 classes” sia migliore, seppur non significativamente, per il gruppo multidisciplinare
(Dunagan 2005).
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Analisi stratificate
Per gli outcome critici, sono state realizzate analisi stratificate considerando oltre alla durata dell’intervento
anche il livello di rischio del paziente (basso o alto).

OUTCOME CRITICI
Mortalità (tutte le cause)
Gli studi che investigano l’intervento a breve o medio termine, arruolano soggetti ad alto rischio, pertanto non
sono state effettuate analisi stratificate. Ciò è stato possibile per l’intervento a lungo termine, per il quale non
risulta una chiara differenza tra i due gruppi.
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Qualità della vita
MLHQF
Gli studi che misurano la qualità della vita con strumento MLHQF, e che applicano un intervento nel breve
periodo arruolano pazienti a basso rischio. Al contrario, lo studio che considera un intervento a medio termine
arruola soggetti ad alto rischio. È stata realizzata l’analisi stratificata, per livello di rischio del paziente, per gli
studi che applicano un intervento a lungo termine. Non risulta un chiaro miglioramento della qualità della vita
nel gruppo di intervento.

SF-12
Gli studi che valutano la qualità della vita con SF-12, e applicano un intervento a breve o lungo termine,
includono soggetti ad alto rischio.
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Nottingham Profile final score
Lo studio che misura la qualità della vita rilevata col Nottingham Profile score, considera pazienti ad alto
rischio e applica un intervento a lungo termine. tuttavia, non risulta una chiara indicazione riguardo il
miglioramento della qualità della vita.

KCCQ
Lo studio di Smith 2015 per lo strumento KCCQ Quality of Life and Depression Scores, applica un intervento
a lungo termine e include soggetti ad alto rischio.
“The HF-related quality of life scale data revealed a significant improvement (p=.000) from baseline to 12
months of one-half standard deviation in both groups, with no significant difference found between groups.”

Ricovero non pianificato (per tutte le cause) durante lo studio
Per il ricovero ospedaliero, è considerato uno studio che investiga l’intervento nel medio periodo e arruola
pazienti ad alto rischio. Inoltre, quattro studi considerano l’intervento a lungo termine, rispettivamente a basso
rischio e ad alto rischio. Si rileva una riduzione del rischio non significativa.
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Per il ricovero ospedaliero, in termini di riammissioni, sono stati inclusi studi che arruolano soggetti ad i) alto
rischio e applicano un intervento a breve termine, ii) basso rischio con intervento a medio termine, iii) alto
rischio con intervento a medio termine, iv) basso rischio con intervento a lungo termine, v) alto rischio con
intervento a lungo termine.
Si rileva una riduzione del rischio, più netta per gli interventi multidisciplinari implementati per un lungo
periodo tra pazienti ad alto rischio.
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Così, nello specifico, considerando il ricovero ospedaliero per HF, in termini di pazienti ricoverati (sei mesi
per lo studio di de Souza 2014), si mostra una riduzione del rischio, seppur non significativa, per l’intervento
a medio termine per i pazienti ad alto rischio.

Infine, per il ricovero ospedaliero per HF, in termini di riammissioni (a 1 anno per lo studio di Blue 2001),
si mostra una riduzione del rischio significativa considerando l’intervento a lungo termine nei pazienti ad alto
rischio.
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SELEZIONE DEGLI STUDI
Figure 1. Flow Chart of study selection.
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n=10 wrong population
n=5 wrong comparison
n= 27 out of scope
n= 1 hospital setting
n= 6 overlapping
n= 6 study design
n= 3 wrong outcome
n= 15 wrong intervention
n= 1 study protocol

46 total publications included
(n = 14 RS; n=32 studies)

Pharmacist intervention: 3 RS (from which we extracted 14 RCTs) and 5 studies
Palliative care: 3 RS (from which we extracted 11 RCTs) and 3 studies
Nurse intervention: 2 RS (from which we extracted 12 RCTs+ 1 RCT from the
SR of the Collaborative care) and 6 studies
Collaborative care: 4 RS (from which we extracted 12 RCTs) and 15 studies
Telemonitoring intervention: 2 RS (from which we extracted 3 RCTs+6 RCTs
from the SR of the Collaborative care) and 3 studies.
1

Inc
lud
ed

E’ stata effettuata una revisione sistematica con ricerca della letteratura sulle banche dati Embase, Medline e
Cochrane Library che ha identificato 1870 records, da cui sono state selezionate 14 revisioni sistematiche (RS)
e 8 RCTs che soddisfano i criteri per rispondere al quesito clinico proposto. Inoltre, sono state interrogate sia
le Linee guida NICE (NG-39), aggiungendo all’inclusione ulteriori 22 pubblicazioni, che le Linee Guida ESC,
aggiungendo all’inclusione due ulteriori pubblicazioni.
In totale, sono stati individuati 91 RCTs che permettono di rispondere alle seguenti comparazioni:
Pharmacist intervention: da 3 RS sono stati estratti 14 RCTs, inoltre sono stati considerati 3 RCTs derivanti
dalla search strategy e 2 RCTs ottenuti dalla LG NICE.
Palliative care: da 3 RS sono stati estratti 11 RCTs, inoltre sono stati inclusi 2 RCTs derivanti dalla search
strategy ed uno studio dalla LG NICE.
Nurse intervention: da 2 RS sono stati estratti 12 RCTs, inoltre è stato considerato uno studio (ottenuto dalle
RS del Collaborative intervention) e 6 studi dalla LG NICE.
Collaborative intervention (Multidisciplinary, Home-based, Case-management): 4 RS da cui sono stati
inclusi 12 RCTs, inoltre sono stati inclusi 2 studi dalla LG ESC e 13 RCTs dalla LG NICE.
Telemonitoring intervention: 2 RCTs sono stati ottenuti dalla search da cui sono stati estratti 3 RCTs, inoltre
dalle RS del Collaborative HealthCare sono stati estratti ulteriori 6 studi. Infine dalla search sono stati
selezionati 3 RCTs.
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Collaborative HealthCare: Analisi stratificate
La seguente Tabella riporta le principali caratteristiche degli studi inclusi, provenienti sia dalle SR che dalla search strategy o dal NICE, al fine di stratificare le
analisi rispetto alla durata dell’intervento (seconda colonna) e al rischio della popolazione (ultime 4 colonne). Si considera a rischio, la popolazione con almeno
una delle colonne relative a new diagnosis of heart failure at recruitment, acute decompensated heart failure, severe NYHA III-IV, requiring medication titration,
device implantation or surgical intervention evidenziate in blu se presente la condizione.
COLLABORATIVE
CARE

Durata intervento

Intervento

Outcome

Care Team

Usual care

other (es. età,
geriatric
ward..)

new diagnosis
of heart failure
at recruitment

ADHF, acute
decompensated
heart failure

severe
NYHA
III-IV

requiring medication titration, device implantation or
surgical intervention

Mean age 68.6

Hospitalization
for
heart
failure within
the past 12
months:
intervention
26%
and
control 31%

All

Majority
II

Uptitration of heart failure medication was achieved in 60%,
but downtitration for symptomatic hypotension or
bradycardia occurred also (15%).

The CHF nurses adjusted medications under the directions of
the CHF cardiologists, following a prespecified algorithm,
which included initiation and titration of angiotensinconverting enzyme (ACE) inhibitors, beta-blockers and
diuretics

MULTIDISCIPLINARY TEAM INTERVENTION

6 mesi

Angermann 2012
ISRCTN23325295;
Study

INH

Mortalità: 6 mesi
Mortalità per cause CV: 6 mesi
Qualità (SF-36): 6 mesi
Ricovero ospedaliero: 6 mesi
Ricovero ospedaliero per HF: 6 mesi
Ottimizzazione della terapia: 6 mesi
Altri outcome (cambiamento NYHA):
6 mesi

6 mesi

Kasper 2002

Mortalità: 6 mesi
Qualità (MLHFQ): 6 mesi
Ricovero ospedaliero per HF: 6 mesi
Ottimizzazione della terapia: 6 mesi
Altri outcome (cambiamento NYHA):
6 mesi

1 anno
Leventhal 2011
SWIM-HF

Mortalità: 1 anno
Qualità (MLHFQ, EQ 5D): 1 anno
Ricovero ospedaliero: 1 anno
Ricovero ospedaliero per HF: 1 anno

In addition to usual care, patients and relatives participated in pre-discharge
educational sessions with a specialist nurse. Following discharge, patients received
telephone-based monitoring involving symptom and well-being questionnaires,
planning of medications in conjunction with primary care providers, individualized
specialist care coordinated by nurses with the patients’ physician, and further
education. During the first month following discharge, patients received telephone
calls once per month. The frequency of phone calls were subsequently individualized
based on patient needs.
After weekly contacts during the first month, intervention frequency was
individualized according to NYHA class at discharge (weekly or fortnightly in NYHA
classes III and IV, monthly in NYHA classes I and II), but also patients’ individual
needs.
primary care provider or cardiologist, specialist nurse
Patients received follow-up care from a multidisciplinary team consisting of a nurse
coordinator, heart failure nurse, cardiologist, and the patient’s primary care physician.
Patients were contacted via telephone by the nurse coordinator within 3 days of
discharge, then once per week for one month, twice in the second month, and then
once per month until the end of the intervention period. Additionally, patients were
scheduled for appointments with a heart failure nurse at a clinic or in their home (rare).
The multidisciplinary team met weekly to discuss patient care and optimize treatment.
Patients were also given a contact number that they could call 24 h/day.

Patients received treatment plans,
discharge letters, and follow-up
appointments with either a primary
care provider or cardiologist within
1–2 weeks following discharge.

Patients received follow-up care
from their primary care physician.
Each primary care physician
received a baseline management
plan from the heart failure
cardiologist as documented in their
patient’s chart.

Mean age 63.5

NS

NS

Majority
III

The usual group were followed up
by their primary care provider.

Mean age 77

All

All

II or III

Excluded: planned or previous heart surgery within 3 months.

NS

Majority
III or IV

Ischemic cardiomyopathy 31 vs 32.5, idiopathic dilated
cardiomyopathy 20 vs 24, history of MI 50 vs 52.5,
hypertension 50 vs 46, permanent atrial fibrillation 25 vs 31
vantricular tachycardia/ventricular fibrillation 25 vs 15.
ACEi 95 vs 90, BB 69 vs 62.5, spironolactone 75 vs 69,
diuretics 87.5 vs 82.5, digitalis 37.5 vs 39

cardiac rehabilitation nurse, dietitian, pharmacist, community nurse, primary care
physician and/or cardiologist
Patients received a home visit from a heart failure nurse ~1 week after discharge and
then 17 telephone calls throughout the intervention to address patient questions and/or
concerns, which the nurse discussed with the patient’s primary care provider. The
home visit consisted of an assessment, patient education, and goal setting.
Intervention patients received one home visit by a specialised HF nurse approximately
1 week after returning home after discharge from either hospitalisation or
rehabilitation, followed by 17 telephone calls in decreasing intervals over the next 12
months.
primary care provider, heart failure nurse

1 anno
Wierzchowiecki 2006

Mortalità: 1 anno
Mortalità per HF: 1 anno
Ricovero ospedaliero: 1 anno
Ricovero ospedaliero per HF: 1 anno

"Patients followed-up with a multidisciplinary care team consisting of a cardiologist,
heart failure nurse, physiotherapist, and a psychologist at 14 days, 1,2,5 and 12 months
post discharge. Telephone counselling by the heart failure nurse and the cardiologist
was also available, and for those unable to visit the clinic, home visits were scheduled.
Patients had a one-on-one educational session once a month at the patient’s home, at
the clinic, or by phone with a heart failure\nurse."

Regular follow-up with
primary care physician

their

Mean age 68.4

None

cardiologist, heart failure nurse, physiotherapist, and a psychologist

3

3 mesi
Rich 1995

Mortalità: 6 mesi
Qualità (Chronic Heart Failure
Questionnaire): 3 mesi
Ricovero ospedaliero: 6 mesi

6 mesi
Chen 2018
Qualità (MLHFQ): 6 mesi

Huynh 2019

3 mesi

ACTRN12616001303437;
ETHELRED

Mortalità: 3 mesi
Ricovero ospedaliero: 3 mesi

The study treatment consisted of intensive education about congestive heart failure and
its treatment by an experienced cardiovascular research nurse, using a teaching booklet
developed by the study investigators for geriatric patients with heart failure;
individualized dietary assessment and instruction given by a registered dietitian with
reinforcement by the study nurse; consultation with social-service personnel to
facilitate discharge planning and care after discharge; an analysis of medications by a
geriatric cardiologist who made specific recommendations to eliminate unnecessary
medications and simplify the overall regimen; and intensive follow-up after discharge
through the hospital’s home care services, supplemented by individualized home visits
and telephone contact with the members of the study team.
cardiovascular research nurse, dietitian, geriatric cardiologist
(Standard care plus multidisciplinary intensive intervention). (1) enhanced
individualized discharge education with cardiologist at discharge (HF info, weight
monitoring, when to contact for help, self-care, medication adherence, dietary advice)
and psychiatrist and dietician involved where necessary; (2) individually tailored
physical exercise training; (3) home visit by coach nurse 2 wks after discharge to check
changes in signs and symptoms; (4) phone contact every 2 wks by cardiologist to
monitor physical exercise, check medication adherence, reinforce education; (5)
intensified education by coach nurse at 3mo. and 6 mo. to deliver additional
information tailored to participant's understanding of HF and self-care; (6) during
outpatient clinic visits, the coach nurse delivered specialized education and physical
exercise training based on the participant’s QoL, physical performance, and self-care
behaviors.
3 cardiologists, 1 coach nurse, 10 nurses, 1 dietitian and 1 psychiatrist
(1) Optimizing discharge timing achieved using handheld echocardiography to
optimize intravascular volume status. (2) Additional leaflet and video instruction were
provided to improve education about self-care and exercise (exercise guidance was
provided once by an exercise physiologist during the hospital stay). (3) Improvement
of transition care sought to improve communication with primary care to reduce the
change of early deterioration, continue assessment and education in the home
environment; a “transition coach” provided at least one telephone call within 3 d after
discharge and another telephone call within the 2nd wk of discharge to provide
discharge support; a cardiac nurse also visited the patient at home during the 1st and
2nd wks of discharge; additional calls were provided if patients were assessed as
having poor weight control or adherence to medications; these services provided an
opportunity to react to any emerging issues to prevent patients from growing into more
serious events, and to provide with mental and physical support; better transition care
was also targeted at enhancing the routine up-titration of HF therapy. (4) Close
surveillance after discharge (patients were required to record their daily weight in a
diary and notify their nurse if they gained >2 kg/wk). (5) Detection of possible
deterioration by the surveillance team prompted discussion with the treating physician
to assess the precipitant, plan drug titration, and expedite review and urgent treatment
if needed.

NS

Majority
II

Hypertension 73 vs 49, prior congestive heart failure 74 vs
81, prior MI 42 vs 44, prior revascularization 27 vs 13,
ischemic cause of heart failure 54 vs 59.
Digoxin 36 vs 38, diuretic 84 vs 84, ACEi 54 vs 64, nitrates
63 vs 71, BB 13 vs 11, CCB 37 vs 41

NS

NS

III or IV

hypertension 48.4 vs 54.8, atrial fibrillation 38.7 vs 35.5, MI
19.4 vs 12.9, stroke 9.7 vs 6.5
ACEi/ARB 74.2 vs 71, BB 67.7 vs 74.2, diuretics 90.3 vs
83.9, CCB 12.9 vs 19.4, digitalis 41.9 vs 29, nitrates 19.4 vs
38.7, statins 58.1 vs 58.1

NS

NS

III or IV

BB 78 vs 75, ACEi/ARB 84 vs 80, diuretic 96 vs 95,
aldosterone antagonist 47 vs 41.
Atrial fibrillation 50 vs 55, life threatening arrhythmia 4 vs 4.

standard treatments and services
ordered by their primary physicians

Mean age 80.1
vs 78.4

None

Standard care including a phone
call within 2 wks after discharge by
a nurse and two follow-up
outpatient visits for adjusting
medications by a cardiologist at
3mo. and 6 mo. after discharge.

Mean age 61.1
vs 62.4

Usual care including guidelinebased care, self-care education
during the hospital stay, a standard
discharge plan, and a follow-up
telephone call within a month after
discharge.

Mean age :
74.7 vs. 73.9

transition coach, HF nurse, exercise physiologist, cardiologist, and treating physician

Bocchi 2008

2.47 anni follow-up medio

NCT505050;
REMADHE Trial

Mortalità: 2.47 anni fu medio
Qualità (MLHFQ): fino 5 anni

Multidisciplinary education classes in group, first at weekly and then at 6-month
intervals. Telephone monitoring by a nurse trained in HF management, focused on
reinforcing education

control group

Mean age 50.7

NS

NS

I-IV

Excluded: cardiac surgery or angioplasty within 6 months of
randomization.
HF pharmacotherapy amiodarone 9.9 vs 9.4; amiodipine 3.9
vs 6.8, angiotensin receptor antagonist 7.7 vs 21.4, oral
anticoagulant 18.9 vs 8.5, ACEi 85 vs 80, BB 61 vs 71,
spironolactone 53.6 vs 58.1, hydralazione 3.4 vs 9.4, nitrates
12.4 vs 11.1, digoxin 68.2 vs 58.1, diuretics 80.5 vs 82.9,
furosemide 80.5 vs 72, statin 10.1 vs 15.8. Implanted
cardioverter defibrillator 0.43 vs 0.85

Usual care

Mean age 83.7

NS

NS

Majority
I or II

Medication titration

Cardiologist, nurse, pharmacist, social worker, dietitian, dentist, psychologist

1 anno
Hancock 2012
ISRCTN19781227

Qualità (EQ-5D): 6 mesi
Ricovero ospedaliero: 1 anno
Ricovero ospedaliero per HF: 6 e 12
mesi
Ottimizzazione della terapia: 1 anno

HF service in long-term care facilities, consisting of initial visit by cardiologist who
initiated plan of treatment and follow-up visits by HF nurse specialists
Cardiologist, HF nurse specialist, GP with special interest in HF, GP
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16 mesi follow-up medio
Atienza 2004
PRICE trial

Mortalità: 16 mesi fu medio
Qualità (MLHQF): 16 mesi fu medio
Ricovero ospedaliero: 16 mesi fu
medio
Ottimizzazione della terapia: 16 mesi
fu medio

6 mesi
Anderson 2005
Ricovero ospedaliero: 6 mesi

3 mesi
Kimmelstiel 2004
SPAN-CHF Trial

Mortalità: 1 anno
Ricovero ospedaliero: 3 mesi
Ottimizzazione della terapia: 3 mesi

Formal education package delivered prior to d/c, detailing self-care, with 3/12 opt
appts to optimise medical therapy and reinforce self-care messages. Unclear MDT
composition

Cardiology and primary care

Median age 69
vs 67

NS

All

90%

NS

Control subjects received usual
inhospital care and education from
the regular nursing staff according
to a standard CHF pathway, and
routine postdischarge home health
care without benefit of either
inpatient interaction with the
cardiac nurse educator, telephone
follow- up, or a specialized
outpatient CHF education program

Mean age 81 vs
77

None

All

IV

Majority with more than 2 comorbidities.
ACEi 81.8 vs 70.1, BB 29.5 vs 17.9, diuretic 88.6 vs 88.3,
digoxin 34.1 vs 36.4, aspirin or warfarin 81.8 vs 67.5

cardiologist, HF nurse

A comprehensive community hospital-based heart failure program was developed
coupling targeted inpatient education and discharge planning with subsequent
coordinated home care and telephone follow- up. Formal, individually targeted patient
education was provided by a cardiac nurse educator in an attempt to correct any
prospectively identified deficiencies. An inpatient clinical pathway was developed
based on a 4-day length of stay. It detailed a structured program of disease
management, education, and activity progression. The pathway prompted an education
session to be conducted at the bedside by a cardiac nurse specialist, a physical therapy
evaluation, and a dietary consult
cardiac nurse, dietitian,physical therapist
Within 3 days of randomization, the nurse-manager, experienced in HF management,
conducted a home visit, meeting with the patient and the respective
spouse/partner/caregiver. Depending on patient knowledge and interest, this visit
lasted 45 to 90 minutes and focused on dietary and medical compliance, daily weights,
self- monitoring, and early reporting of changes in weight or clinical status. At this
session, patients and family received a preprinted Patient and Family Handbook. This
teaching tool was designed by the SPAN-CHF team and outlined the SPAN-CHF
program. Included in the handbook were sections on HF (definition), medications,
low-salt diet, importance
of daily weight, and clinical signs and symptoms that should prompt a call to the
SPAN-CHF nurse or the patient’s primary care physician (PCP). Also included in the
handbook were phone numbers for the patient’s SPAN-CHF nurse and the 24-hour
SPAN-CHF on-call nurse. Depending on clinical status, the nurse-manager telephoned
patients weekly or biweekly, focusing on identifying changes in clinical condition and
education reinforcement. At each follow-up phone call, the information discussed
during the home visit was reinforced. Nurse-managers received 24-h/d support and
weekly management teleconferences with HF physician specialists. Nurse-managers
communicated frequently with PCPs, alerting them to changes in patient condition and
suggesting regimen changes advised by the HF physician-specialists. The intervention
continued for 90 days after randomization. It was continued for patients with overt
clinical instability (class A). After 90 days, stable patients received passive
surveillance, during which the nurse-manager remained available for incoming calls
but did not place regularly scheduled calls.

usual care

Mean age 70.3
vs 73.9

NS

NS

II or III

Exclusion: planned revascularization or valvular surgery; or
restrictive myopathy, pericardial constriction, or hypertrophic
cardiomyopathy.
Hypertension 68 vs 70.9; ischemic cardiomyopathy 57.7 vs
64.1.
ACEi 76.1 vs 72.8, ARB 16.7 vs 17.5, BB 50 vs 63.1, digoxin
60.4 vs 54.4, diuretics 96.9 vs 94.2, nitrates 47.9 vs 39.8, CCB
21.9 vs 28.2, spironolactone 5.2 vs 7.8.

Primary care, with referral to
cardiology at discretion

Mean age 70.8

46%

All

NS

None

Primary care

Mean age 72

All

None

45%

Most

Depending on clinical status, the nurse-manager telephoned patients weekly or
biweekly after the home visit
nurse, HF physician

3 mesi
Ledwidge 2003

Mortalità: 3 mesi
Ricovero per HF: 3 mesi

Education from nurse and dietician in hospital, followed by telephone contact weekly
for 12 weeks by HF nurse specialist. Appts at clinic after 2 and 6 weeks (unclear
composition of clinic)
HF nurse, dietician

Almeno 3 mesi
Rao 2007

Mortalità: 3-12 mesi
Ricovero ospedaliero: 3-12 mesi
Ottimizzazione della terapia: 3 mesi

Cardiologist, cardiac nurse

5

6 mesi
Gonzalez-Guerrero 2014

Mortalità: 1 anno
Ricovero ospedaliero: 1 anno

6 mesi
Nucifora 2006

Mortalità: 6 mesi
Qualità (MLHQF): 6 mesi
Ricovero ospedaliero: 6 mesi
Ottimizzazione della terapia: 6 mesi

1 anno
Doughty 2002
Aukland-HF

Mortalità: 1 anno
Qualità (MLHQF): 1 anno
Ricovero ospedaliero: 1 anno
Ottimizzazione della terapia: 1 anno

Assessment prior to d/c, at 10d, 1m and 6m post d/c by the 'team', plus t/c contact 48h
post-d/c (nurse) and 3/12 (geriatrician)

Primary care, with referral to
geriatrics at discretion

From geriatric
ward (average
85 years)

40%

All

NS

60%

Routine discharge
Primary care

Mean age 73

None

80%

65%

80%

Primary care with other measures
as usual

Mean age 73

NS

All

All

10%

Cardiology clinic

Mean age 56

NS

All

35%

None

Primary care with other measures
as usual

Older patients

NS

All

60%

50%

Primary care

Mean age 69

None

None

11%

None

NS

For the intervention: 66.4% arterial hypertension, 46.7%
arrhythmia, 19.7% prior acute MI; 85.4% ACEI/AIIRA,
13.1% BB, 39.4% anticoagulants.
For the control: 69% arterial hypertension, 46.5% arrhythmia,
17.6% prior acute MI;82.4% ACEI/AIIRA, 10.6% BB, 37.3%
anticoagulants.

Geriatrician, cardiac nurse

Pre-discharge education by experienced cardiovascular nurse, thereafter, contact with
nurse to reinforce message. Face-to-face meetings with a doctor and nurse three times
in next six months

information.

Cardiologist, cardiac nurse

Explicit partnership with primary and secondary care, involving individualised and
group education, scheduled visits to clinic (unclear composition) and GP and drug
titration
Cardiologist, cardiac nurse, physician

1 anno
Capomolla 2002

Mortalità per causa CV: 1 anno
Ottimizzazione della terapia: 1 anno

2 anni
Del Sindaco 2007

Mortalità: 2 anni
Ricovero ospedaliero: 2 anni

Cardiologist, HF nurse, dietician, physiotherapist, primary care

Cardiologist case-managed, with support from nurse who made regular telephone calls
Cardiologist, HF nurse

24 mesi follow-up medio (fino 6 anni)

Schou 2013
Northstar trial

Mortalità: 4 anni (in media)
Ricovero ospedaliero: 4 anni (in
media)
Ottimizzazione della terapia: 4 anni (in
media)
Eventi
avversi
(creatinina,
iperkaliemia, ipotensione): 4 anni (in
media)

MDT, composition unclear
Cardiologist, HF nurse

HOME-BASED INTERVENTION

1 anno
Aldamiz-Echevarría
Iraúrgui 2007

Mortalità: 1 anno
Ricovero ospedaliero: 1 anno

(1) Home visits within 15 d of discharge by physicians and nurses, for clinical
examination, tests/analyses as required, and adjustment of medication as required (this
intervention was not HF-specific, but was intended to reduce readmissions across a
range of medical and surgical conditions); (2) additional nursing staff home visits at 2,
5 and 10 d after discharge for education for participants and relatives about HF (basic
facts and management, i.e. symptoms, life style, diet and therapy) lasting about 1h per
visit; (3) participants received educational manual and a phone number for queries.

Usual
care
physician).

(primary

care

Mean age: 75.3
vs. 76.3

NS

NS

physician, nurse

6

6 mesi
Stewart 1999

Jaarsma 2008
Intensive, COACH Study

Mortalità: 6 mesi
Qualità della vita (MLHQF, SF-36): 3
e 6 mesi
Ricovero ospedaliero: 6 mesi

18 mesi
Mortalità: 18 mesi
Ricovero ospedaliero: 18 mesi

In addition to usual care, patients received a home visit by a cardiac nurse 1–2 weeks
following discharge. Based on the nurse’s assessment and after consultation with the
patient’s primary care physician and cardiologist, modifications to the treatment plan
took place if necessary. Patients received a second home visit if they had 2 or more
hospital readmissions within 6 months. All patients were contacted by telephone at 3
months and 6 months.
cardiac rehabilitation nurse, dietitian, pharmacist, community nurse, primary care
physician and/or cardiologist

Intensive: weekly telephone calls after d/c, home visit by HF nurse, home visit from
MDT and monthly contact.

Usual care was comprised of both
community-based and inpatient
contact with a cardiac rehabilitation
nurse, dietitian, social worker,
pharmacist, and community nurse.
Patients
had
follow-up
appointments with their primary
care physician and/ or a cardiologist
within 2 weeks of being discharged

Mean age 75.7

None

All

Majority
III or IV

For the 100 subjects of the intervention group: 77 with
ischaemic heart disease, 61 with MI, 41 with atrial fibrillation,
65 with chronic hypertension.
For the 100 subjects of the control group: 79 with ischaemic
heart disease,53 with MI, 29 with atrial fibrillation, 65 with
chronic hypertension.
Number receiving diuretic, nitrate, ACE inhibitor, digoxin,
beta -blocker, warfarin, amiodarone, amlodipine for the
intervention group: 95, 77, 75, 71, 33,28,18,12 and for the
control group: 98, 74, 67, 60,23,18,15,15.

Cardiology opt within two months
of d/c, and six-monthly thereafter

Mean age 71

NS

All

50%

35%

Cardiologist, HF nurse, dietician, physiotherapist

CASE-MANAGEMENT INTERVENTION

3 mesi
Laramee 2003

Ricovero ospedaliero: 3 mesi
Ricovero ospedaliero per HF: 3 mesi

(1) Early discharge planning and coordination of care: When patient in the hospital
and for the next 12 wks, the case manager (CM) assisted in the coordination of care by
facilitating the discharge plan and obtaining needed consultations from social services,
dietary services, and physical/occupational therapy (PT/OT). The CM also facilitated
communication in the hospital between the patient and medical staff. Additional
services were arranged once the patient returned home. A letter was sent to the PCP
that informed them of their patient’s participation in the study and outlined the case
management program after the patient discharge, and the PCP received a letter that
summarized the patient’s condition and progress in the program at completion of the
12-wk study; (2) Individualized and comprehensive patient and family education: Each
day in the hospital and with every telephone contact, the CM conducted and then
reinforced the guideline-based education including self-care topics with the patient and
family. The patient received educational materials, including a HF booklet, weight
logs, self-care activities summary sheets, computerized medication lists, and a guide
for measuring sodium intake; (3) Patient and/or family members received telephone
follow-up and surveillance at 1 to 3 d after discharge and at wks 1, 2, 3, 4, 6, 8, 10, and
12 (5 to 45 min per call). If symptoms or signs of CHF were detected during a routine
telephone call, appropriate triage arranged and additional telephone calls to the patient
were prompted. (4) Patients were instructed to contact their physician anytime a
change in symptoms occurred. The CM was also available as a resource Mon through
Fri during daytime hours; (5) Promotion of optimal CHF medications and medication
doses based on consensus guidelines.

Standard care, typical of a tertiary
care hospital, and all conventional
treatments requested by the
attending physician.

mean
age
intervention
70.6 vs 70.8
control

None

NS

majority
NYHA I
or II

Although patients were in the hospital, many were titrated to
maximum tolerated doses for either ACEI or ARB and BB
before discharge only to later require titration to lower doses.
For the intervention: 71% hypertension, 19% peripheral
vascular disease, 44% prior MI, 55% CHF as primary
diagnosis;86% taking ACEi or ARB at discharge, 65% BB.
For the control: 77% hypertension, 10% peripheral vascular
disease, 40% prior MI, 48% CHF as primary diagnosis; 79%
taking ACEi or ARB at discharge, 61% BB.

MDT discharge education (as per
intervention). Routine management
by cardiologist

Mean age 76.3

NS

All

5%

50%

Primary care with other measures
as usual

Mean age 73 vs
71

NS

All

All

25%

attending physician, cardiology team, other medical care practitioners

6 mesi
Tsuchihashi-Makaya 2013
J-HOMECARE trial

Nurse CM in liaison with MDT for 6 months
Mortalità: 1 anno
Ricovero ospedaliero per HF: 1 anno
Qualità (SF-8): 1 anno

1 anno
Berger 2010

Mortalità: 18 mesi
Ottimizzazione della terapia: 18 mesi

Cardiologist, cardiac nurse, pharmacist, dietician

CHF specialist nurse carried out home visits according to a schedule, or more if
deterioration. Also scheduled medical reviews, with extra at request of nurse
Cardiologist, HF nurse
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1 anno
Peters-Klimm 2010
HICMan study

Mortalità: 1 anno
Qualità (KCCQ, SF-36): 1 anno
Ricovero ospedaliero: 1 anno
Ottimizzazione della terapia: 1 anno

1 anno
Martensson 2005

Mortalità: 1 anno
Ottimizzazione della terapia: 1 anno

Case management by practice nurse with 1.5 day specific extra training in case
management of patients with heart failure according to a clinical practice guideline.
Nurse worked with primary care physician

Primary care

Mean age 70.4
vs 68.9

None

25%

30%

25%

Primary care

Mean age 80
women and 78
men

None

NS

50%

40%

Doctor (for training primary care), nurse (for training primary care), practice nurse and
physician

Training provided to all practice nurses and half of physicians – 3x3h sessions on
pathophysiology of HF, evaluation and treatment of HF, and self-management.
Upskilled practice nurse delivers self-care intervention
Doctor (for training primary care), nurse (for training primary care), practice nurse and
physician
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Multidisciplinary intervention
OUTCOME CRITICI
Mortalità (tutte le cause)
Considerando l’intervento a breve termine, si mostra una significativa riduzione del rischio di mortalità (da 3
mesi per gli studi di Huynh 2019, Ledwidge 2003 a 1 anno). Questa tendenza è confermata dall’intervento a
medio (per la mortalità da 6 mesi ad 1 anno) e lungo termine (per la mortalità da 1 anno a 4 anni).
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Nello specifico, considerando la mortalità per cause cardiovascolari, si verifica una riduzione del rischio di
mortalità più marcata se considerata ad 1 anno per l’intervento a lungo termine, debole se considerata a 6 mesi
per l’intervento a medio termine.

Infine, per la mortalità dovuta al solo scompenso cardiaco si rileva una riduzione del rischio ad 1 anno, seppur
non significativa, per l’intervento a lungo termine.
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Qualità della vita correlata alla salute
Chronic heart failure Questionnaire
Intervento a breve termine
Considerando l’intervento a breve termine, si rileva un miglioramento della qualità della vita a 3 mesi valutata
tramite Chronic heart failure Questionnaire.

MLHQF
Intervento a medio termine
Dallo studio di Kasper 2002: “Quality of life, measured by the Minnesota Living With Heart Failure
Questionnaire, improved in both groups, but patients in the intervention group improved more.
Improvement occurred in total score as well as in both physical and emotional dimensions”
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Intervento a lungo termine
Dallo studio di Bocchi 2008: “The intervention group had smaller sequential Minnesota Quality of Life
Questionnaire scores compared with control group scores during the follow-up.
The quality-of-life questionnaire score improved only in the intervention group (P<0.003).
The mean scores in the intervention group from baseline to follow-up reduced -25±20, whereas in the
intervention group, the means scores reduced -2.2±24 (P=0.000, intervention versus control). The initial
reduction in the intervention group remained during the follow-up. The sequential questionnaire values (SD)
in the intervention group at 1, 3, and 5 years were 29±20, 26±19, and 32±19. In the control group, the scores
(SD) were 39±22, 29±18, and 48±32”

Dallo studio di Doughty 2002: “The Minnesota Living with Heart Failure scores at baseline showed markedly
impaired quality of life: mean baseline physical functioning score was 25.6 (SD 12.4) and emotional score 10
(SD 7.8). There was a significant improvement in physical functioning from baseline to 12 months between
the intervention and control groups (-11.1 and -5.8 respectively, 2P=0.015). There was no significant change
in the emotional score between the two groups from baseline to 12 months (-3.3 and -3.3 respectively,
2P=0.97).”
Infine, si rileva un miglioramento della qualità della vita considerando l’MLHFQ per lo studio di Atienza 2004
e Chen 2018 (a 6 mesi), tuttavia la stima globale non conferma tale risultato,
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mentre non risulta una chiara differenza tra i due gruppi considerando lo strumento EQ-5D.

SF-36
Intervento a medio termine
Dallo studio di Angermann 2012: “HNC patients improved more regarding physical functioning (P=0.03),
and physical health component (P=0.03).”
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Ricovero non pianificato (per tutte le cause) durante lo studio
Intervento a lungo termine
Dallo studio di Hancock 2012: “There was no significant patient morbidity”.

In generale, non risulta una chiara differenza nei ricoveri ospedalieri, in termini di pazienti ricoverati,
confrontando i due gruppi, ovvero MDT e di controllo considerando gli interventi a medio/lungo termine.
Tuttavia, si rileva una riduzione del rischio di ricoveri ospedalieri associati all’intervento a breve termine.
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Inoltre, in termini di riammissioni ospedaliere confrontando i due gruppi, si rileva una riduzione del rischio di
ricoveri ospedalieri (da 6 mesi a 4 anni) associati all’intervento a medio e lungo termine.
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Ricovero ospedaliero dovuto al solo scompenso cardiaco
Intervento a breve termine
Dallo studio di Kimmelstiel 2004: “Our intervention was associated with a statistically significant 52%
reduction in the number of HF hospitalizations per patient-year at 90 days. At 90 days, HF DM was
associated with significant reductions in cardiac hospitalizations and a trend toward reduction in all-cause
hospitalizations. Similar trends were present in the percentage of patients admitted for cardiac and all causes
over the first 90 days after enrollment”

In generale, si rileva una riduzione statisticamente significativa del rischio di ricoveri ospedalieri, in termini
di pazienti ricoverati, dovuti al solo scompenso cardiaco associato all’intervento a breve termine (per i ricoveri
a 3 mesi). Una simile tendenza, seppur non significativa, è identificata per l’intervento a medio termine (per i
ricoveri a 6 mesi) ed a lungo termine (per i ricoveri ad 1 anno)

In generale, si rileva una riduzione statisticamente significativa del rischio di ricoveri ospedalieri, in termini
di riammissioni, dovuti al solo scompenso cardiaco associato all’intervento a lungo termine (per i ricoveri ad
1 anno).
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OUTCOME IMPORTANTI
Ottimizzazione della terapia e aderenza al trattamento
ACE inhibitors
Si rileva, in generale, una tendenza ad incrementare le prescrizioni di ACEi (registrate dai 3 mesi ai 4 anni)
considerando gli interventi a breve termine fino al lungo termine.

ACE inhibitors, ARB (mid-length intervention)
Intervento a medio termine
Angermann 2012: “Clinical evaluation at 180 days demonstrated also more favorable results regarding
uptitration of heart failure medication as assessed by mean equivalence doses of angiotensin-converting
enzyme inhibitors or angiotensin receptor blockers (P=0.009) and beta-blockers (P=0.001).”

Si rileva una tendenza ad incrementare le precrizioni di ACEi/ARB e ARB nel medio periodo, ma non nel
breve.
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Beta blockers
In generale, si rileva una tendenza ad incrementare le prescrizioni per BB per tutte le durate di intervento, dal
breve al lungo termine.

Diuretics
Non risulta una chiara differenza circa le prescrizioni di diuretici per l’intervento a medio e lungo termine.
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Pharmacological tailored therapy (mg/day)
Ad un anno, considerando l’intervento a lungo termine, si rileva un incremento della dose prescritta, sia per
ACEi che per BB.

Proportion taking medication as prescribed
Non si mostra una chiara differenza per quanto riguarda l’assunzione di farmaci come da prescrizione, tra i
due gruppi.

Eventi avversi (ipotensione, iperkaliemia e funzionalità renale)
In generale, analizzando l’intervento a lungo termine, si rileva una riduzione del rischio, seppur non
significativa, di iperkaliemia, ma non per il livello di creatinina sierica incrementata del 50% e lo stato
ipotensivo.

Esiti riportati dai pazienti
Nessuno studio è stato identificato per questo outcome.
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ALTRI OUTCOME
Cambiamento NYHA
Per l’intervento a medio termine, si mostra un aumento dei soggetti categorizzati nella classe NYHA II dal BL
rispetto a 6 mesi, e, la conseguente diminuzione dei soggetti categorizzati nella classe NYHA III dal BL a 6
mesi, più marcati nel gruppo gruppo di intervento (Kasper 2002).

Considerando l’intervento a medio termine, si verifica come nel gruppo di controllo vi sia con più frequenza
un peggioramento della classe di appartenenza NYHA rispetto al gruppo di intervento (a 6 mesi). Tuttavia,
non è mostrata una chiara differenza tra i due gruppi rispetto alla non modifica o al miglioramento della classe
di appartenenza NYHA dei soggetti considerati (Angermann 2012).
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Analisi stratificate
Per gli outcome critici, sono state realizzate analisi stratificate considerando oltre alla durata dell’intervento
anche il livello di rischio del paziente (basso o alto).

OUTCOME CRITICI
Mortalità (tutte le cause)
Gli studi che valutano la mortalità applicano un intervento i) a breve termine e includono soggetti a basso
rischio o alto rischio, ii) a medio termine e arruolano soggetti ad alto rischio, iii) a lungo termine e considerano
soggetti a basso o alto rischio. Sono state così realizzate analisi stratificate, tuttavia non è stata rilevata una
riduzione significativa del rischio di mortalità.
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Inoltre, per la mortalità per cause cardiovascolari, sono stati inclusi due studi che arruolano soggetti ad alto
rischio ed applicano rispettivamente un intervento a medio o lungo termine. Si verifica una riduzione del
rischio di mortalità più marcata se considerata ad 1 anno per l’intervento a lungo termine, debole se considerata
a 6 mesi per l’intervento a medio termine.

Infine, per la mortalità dovuta al solo scompenso cardiaco si rileva una riduzione del rischio ad 1 anno, seppur
non significativa, per l’intervento a lungo termine tra i soggetti ad alto rischio.
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Qualità della vita correlata alla salute
Chronic heart failure Questionnaire
La qualità della vita è stata valutata con Chronic heart failure Questionnaire: considerando l’intervento a breve
termine nei soggetti a basso rischio, si rileva un miglioramento della qualità della vita.

MLHQF
La qualità è stata rilevata con MLHQF, sono stati considerati gli interventi i) nel breve periodo tra pazienti ad
alto rischio, ii) nel lungo periodo tra i pazienti a basso o alto rischio. Non risulta un significativo incremento
della qualità della vita tra i due gruppi.

SF-36
Lo studio di Angermann 2012 applica un intervento a medio termine e considera soggetti ad alto rischio: “HNC
patients improved more regarding physical functioning (P=0.03), and physical health component (P=0.03).”
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Ricovero non pianificato (per tutte le cause) durante lo studio
Per il ricovero ospedaliero sono stati considerati studi che applicano l’intervento a i) breve termine e includono
soggetti a basso rischio, ii) medio termine e considerano soggetti ad alto rischio, iii) lungo termine e includono
soggetti a basso rischio, iv) lungo termine e arruolano soggetti ad alto rischio. Risulta una riduzione
significativa del rischio di ricovero ospedaliero, in termini di pazienti ricoverati, per l’intervento a breve
termine (pazienti a basso rischio) ed a lungo termine (pazienti ad alto rischio).
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Inoltre, in termini di riammissioni ospedaliere sono stati considerati studi che applicano l’intervento nel breve,
medio o lungo periodo e che considerano soggetti ad alto rischio. Si rileva una riduzione del rischio di ricoveri
ospedalieri (da 6 mesi a 4 anni) associati all’intervento a medio e lungo termine nei pazienti ad alto rischio.
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Ricovero ospedaliero dovuto al solo scompenso cardiaco.
Gli studi che hanno investigato il ricovero per scompenso cardiaco, hanno applicato un intervento a i) breve
termine tra pazienti a basso rischio, ii) breve termine tra pazienti ad alto rischio, iii) medio termine tra pazienti
ad alto rischio e iv) lungo termine tra pazienti ad alto rischio.
In generale, si rileva una riduzione statisticamente significativa del rischio di ricoveri ospedalieri, in termini
di pazienti ricoverati, dovuti al solo scompenso cardiaco associato all’intervento a breve termine nei paziente
ad alto rischio.

In generale, si rileva una riduzione statisticamente significativa del rischio di ricoveri ospedalieri, in termini
di riammissioni, dovuti al solo scompenso cardiaco associato all’intervento a lungo termine tra pazienti ad alto
rischio.
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Home based intervention
OUTCOME CRITICI
Mortalità (tutte le cause)
Considerando l’intervento a medio e lungo termine, si rileva una riduzione del rischio, non significativa, di
mortalità dai 6 mesi rispetto al gruppo di controllo.

Qualità della vita correlata alla salute
Intervento a medio termine
Stewart 1999: “summarises the quality-of-life scores at discharge, 3 months, and 6 months. There was a general
improvement in health-related quality of life over time among surviving patients. Although the two groups had
similar baseline scores, among surviving patients at 3 months, intervention-group patients had significantly
improved scores compared with usual-care patients. Among surviving patients at 6 months, the scores were
similar for both groups.”
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Ricovero non pianificato (per tutte le cause) durante lo studio
Analizzando l’intervento a medio e lungo termine, si mostra una riduzione del rischio, seppur non significativa,
di ricovero ospedaliero (dai 6 mesi) rispetto al gruppo di controllo.

OUTCOME IMPORTANTI
Ottimizzazione della terapia e aderenza al trattamento
Nessuno studio è stato identificato per questo outcome.

Eventi avversi (ipotensione, iperkaliemia e funzionalità renale)
Nessuno studio è stato identificato per questo outcome.

Esiti riportati dai pazienti
Nessuno studio è stato identificato per questo outcome.
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Analisi stratificate
Per gli outcome critici, sono state realizzate analisi stratificate considerando oltre alla durata dell’intervento
anche il livello di rischio del paziente (basso o alto).

OUTCOME CRITICI
Mortalità (tutte le cause)
Gli studi che hanno valutato il rischio di mortalità, hanno applicato un intervento a i) medio termine tra pazienti
ad alto rischio, ii) lungo termine tra pazienti a basso rischio, iii) lungo termine tra pazienti ad alto rischio. Si
rileva una più marcata riduzione significativa del rischio di mortalità tra pazienti ad alto rischio a cui è stato
applicato un intervento a lungo termine.

Qualità della vita correlata alla salute
Lo studio di Stewart 1999 investiga l’intervento a medio termine tra pazienti ad alto rischio: “summarises the
quality-of-life scores at discharge, 3 months, and 6 months. There was a general improvement in health-related
quality of life over time among surviving patients. Although the two groups had similar baseline scores, among
surviving patients at 3 months, intervention-group patients had significantly improved scores compared
with usual-care patients. Among surviving patients at 6 months, the scores were similar for both groups.”
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Ricovero non pianificato (per tutte le cause) durante lo studio
Gli studi che hanno valutato il rischio di mortalità, hanno applicato un intervento a i) medio termine tra pazienti
ad alto rischio, ii) lungo termine tra pazienti a basso rischio, iii) lungo termine tra pazienti ad alto rischio.
Nei pazienti ad alto rischio con intervento a medio termine, si mostra una riduzione del rischio, seppur non
significativa, di ricovero ospedaliero (dai 6 mesi) rispetto al gruppo di controllo.
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Case management intervention
OUTCOME CRITICI
Mortalità (tutte le cause)
Ad eccezione dello studio di Berger 2010, non è stata identificata una chiara differenza per la mortalità a
seguito di un intervento a medio e lungo termine.

Qualità della vita correlata alla salute
Per gli interventi a lungo termine, si rileva un incremento della qualità della vita, seppur non statisticamente
significativo, analizzato tramite gli strumenti SF-8, SF-36 e KCCQ.
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Ricovero non pianificato (per tutte le cause) durante lo studio
È stata identificata una riduzione del rischio di ricovero ospedaliero, in termini di pazienti ricoverati,
significativa a seguito dell’intervento a medio termine, non significativa per gli interventi a breve termine.

a differenza delle riammissioni, per l’intervento a lungo termine.

Nel gruppo di intervento (case management), si rileva una riduzione, seppur non significativa, del rischio di
ricovero ospedaliero per il solo scompenso cardiaco.
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OUTCOME IMPORTANTI
Ottimizzazione della terapia e aderenza al trattamento
Intervento a lungo termine
Non si rileva una chiara differenza circa la prescrizione farmacologica di ACEi o ARB o soli beta bloccanti
tra il gruppo di intervento ed il gruppo di confronto.

Eventi avversi (ipotensione, iperkaliemia e funzionalità renale)
Nessuno studio è stato identificato per questo outcome.
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Esiti riportati dai pazienti
Intervento a breve termine
Dallo studio di Laramee 2003: “Patient satisfaction was measured at 4 weeks using a 16-item participant survey
consisting of 4 item subscales: hospital care, hospital discharge, care instructions, and recovering at home. The
survey was adapted from the literature29 and the hospital’s patient satisfaction survey with particular questions
in mind to evaluate the intervention. For each item, patients rated practitioner performance on a scale from 1
(worst) to 5 (best).
The satisfaction survey was completed for 91% of the intervention group and 84% of the usual care group.
Patients in the intervention group were significantly more satisfied with their care in 13 of 16 items than
the usual care group (P<.01). All items that measured care instructions and recovering at home were
significantly better in the intervention group (P<.01)”.
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Analisi stratificate
Per gli outcome critici, sono state realizzate analisi stratificate considerando oltre alla durata dell’intervento
anche il livello di rischio del paziente (basso o alto).

OUTCOME CRITICI
Mortalità (tutte le cause)
Gli studi che investigano il rischio di mortalità applicano un intervento a i) medio termine tra pazienti ad alto
rischio, ii) lungo termine tra pazienti a basso rischio, iii) lungo termine tra pazienti ad alto rischio. Risulta una
significativa riduzione del rischio di mortalità tra pazienti ad alto rischio a cui è stato applicato un intervento
a lungo termine.

Qualità della vita correlata alla salute
Per gli interventi a lungo termine, si rileva un incremento della qualità della vita, seppur non statisticamente
significativo, analizzato tramite gli strumenti SF-8 tra pazienti ad alto rischio, SF-36 tra pazienti a basso rischio
e KCCQ tra pazienti a basso rischio.
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Ricovero non pianificato (per tutte le cause) durante lo studio
Gli studi che investigano il ricovero ospedaliero applicano un intervento a breve termine tra pazienti a basso
rischio oppure a medio termine tra pazienti ad alto rischio. Si rileva una riduzione significativa del rischio di
ricovero ospedaliero tra i pazienti ad alto rischio a chi è applicato un intervento a medio termine.

Tuttavia non viene rilevata una differenza delle riammissioni, per l’intervento a lungo termine tra pazienti a
basso rischio.

Nel gruppo di intervento (case management), si rileva una riduzione, seppur non significativa, del rischio di
ricovero ospedaliero per il solo scompenso cardiaco tra pazienti a basso rischio a cui è stato applicato un
intervento a breve termine.
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CQ1. Multi-disciplinary team: Pharmacist intervention
Appendice C4. Evidence synthesis Results
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Identification

Figure 1. Flow Chart of study selection.
EMBASE and
MEDLINE
(n =2027)

COCHRANE
(n =253)

Eligibility

Screening

Records after duplicates removed
(n =1870)

Records screened
(n =1870)

Records excluded
(n = 1774)

Full-text articles assessed for
eligibility
(n =96)

Full-text articles excluded,
with reasons
(n=74):

Studies included (n =22)
n= 14 RS; n=8 studies

Included

Studies included
from NICE (n =22)
and
from ESC (n=2)

n=10 wrong population
n=5 wrong comparison
n= 27 out of scope
n= 1 hospital setting
n= 6 overlapping
n= 6 study design
n= 3 wrong outcome
n= 15 wrong intervention
n= 1 study protocol

46 total publications included
(n = 14 RS; n=32 studies)

Pharmacist intervention: 3 RS (from which we extracted 14 RCTs) and 5 studies
Palliative care: 3 RS (from which we extracted 11 RCTs) and 3 studies

Nurse intervention: 2 RS (from which we extracted 12 RCTs+ 1 RCT from the
SR of the Collaborative care) and 6 studies
Collaborative care: 4 RS (from which we extracted 12 RCTs) and 15 studies
Telemonitoring intervention: 2 RS (from which we extracted 3 RCTs+6 RCTs
from the SR of the Collaborative care) and 3 studies.
1

E’ stata effettuata una revisione sistematica con ricerca della letteratura sulle banche dati Embase, Medline e
Cochrane Library che ha identificato 1870 records, da cui sono state selezionate 14 revisioni sistematiche (RS)
e 8 RCTs che soddisfano i criteri per rispondere al quesito clinico proposto. Inoltre, sono state interrogate sia
le Linee guida NICE (NG-39), aggiungendo all’inclusione ulteriori 22 pubblicazioni, che le Linee Guida ESC,
aggiungendo all’inclusione due ulteriori pubblicazioni.
In totale, sono stati individuati 91 RCTs che permettono di rispondere alle seguenti comparazioni:
Pharmacist intervention: da 3 RS sono stati estratti 14 RCTs, inoltre sono stati considerati 3 RCTs derivanti
dalla search strategy e 2 RCTs ottenuti dalla LG NICE.
Palliative care: da 3 RS sono stati estratti 11 RCTs, inoltre sono stati inclusi 2 RCTs derivanti dalla search
strategy ed uno studio dalla LG NICE.
Nurse intervention: da 2 RS sono stati estratti 12 RCTs, inoltre è stato considerato uno studio (ottenuto dalle
RS del Collaborative intervention) e 6 studi dalla LG NICE.
Collaborative intervention (Multidisciplinary, Home-based, Case-management): 4 RS da cui sono stati
inclusi 12 RCTs, inoltre sono stati inclusi 2 studi dalla LG ESC e 13 RCTs dalla LG NICE.
Telemonitoring intervention: 2 RCTs sono stati ottenuti dalla search da cui sono stati estratti 3 RCTs, inoltre
dalle RS del Collaborative HealthCare sono stati estratti ulteriori 6 studi. Infine dalla search sono stati
selezionati 3 RCTs.

2

Pharmacist intervention
Sono state identificate tre revisioni sistematiche incentrate sul Pharmacist Intervention in pazienti con scompenso cardiaco, rispettivamente Schumacher 2021,
Arunmanakul 2021 e Parajuli 2019, da cui sono stati estratti 14 RCTs, inoltre sono stati considerati 3 RCTs derivanti dalla search strategy e 2 RCTs ottenuti dalla
LG NICE.
La seguente Tabella riporta le principali caratteristiche degli studi inclusi, provenienti sia dalle SR che dalla search strategy o dal NICE, al fine di stratificare le
analisi rispetto alla durata dell’intervento (seconda colonna) e al rischio della popolazione (ultime 4 colonne). Si considera a rischio, la popolazione con almeno
una delle colonne relative a new diagnosis of heart failure at recruitment, acute decompensated heart failure, severe NYHA III-IV, requiring medication titration,
device implantation or surgical intervention evidenziate in blu se presente la condizione.
PHARMACIST
INTERVENTION

Durata intervento

Intervento

Outcome

Care Team

Usual care

6 mesi

Ducharme 2005

Mortalità: 6 mesi
Qualità (MLHQF): 6
mesi
Ricovero ospedaliero: 6
mesi

6 mesi
Tsuyuki 2004
REACT

Ottimizzazione della
terapia e aderenza
(MPR): 6 mesi
Ricovero ospedaliero: 6
mesi

A multidisciplinary specialized heart failure outpatient clinic, The heart failure
clinic provided rapid access to expert health care professionals (cardiologists,
clinician nurses, dieticians and pharmacists, with access to social workers and
other medical specialists as required)
cardiologists, clinician nurses, dieticians and pharmacists, with access to social
workers and other medical specialists as required

The local research coordinator educated patients assigned to the intervention
group on a 1-to-1 basis, using the written educational package. Patients also
received adherence aids including a medication organizer, medication
administration schedule, and daily weight log. Patients were encouraged to
contact the local research coordinator for ongoing community support.
local pharmacist, nurse

Patients received treatment and
appropriate follow-up according to
the standards of the attending
physician (all staff cardiologists of
the same university hospital)

Patients randomized to usual care
received a general heart disease
pamphlet before discharge, but no
formal counseling beyond that of
what was routine at the hospital.
Follow-up consisted of monthly
telephone contact for a period of 6
months to ascertain clinical events.

other (es. età,
geriatric ward..)

mean 68 vs 70

mean 71 vs 72

6 mesi

Triller 2007

Mortalità: 6 mesi
Qualità (SF-12): 6 mesi
Ricovero ospedaliero: 6
mesi
Ricovero ospedaliero
per
scompenso
cardiaco: 6 mesi

6 mesi

Gattis 1999

Mortalità: 6 mesi
Mortalità per HF: 6
mesi
Ricovero ospedaliero: 6
mesi
Ricovero ospedaliero
per
scompenso
cardiaco: 6 mesi

Patients in the pharmaceutical care group received usual care plus standardized
services from a clinical pharmacist. Pharmaceutical care services consisted of an
initial comprehensive in home medication assessment (concurrent with agency
admission) and two follow-up visits (7–10 and 18–21 days later).
visiting nurse, clinical pharmacist

The clinical pharmacist discussed the patient’s case and verbally provided
therapeutic recommendations regarding optimization of therapy to the attending
physician. The clinical pharmacist then discussed changes made in drug therapy
with the patient. The pharmacist explained the purpose of each drug and the
importance of adhering to the prescribed regimen. Directions for use of each
drug and potential adverse effects were discussed in detail and were provided in
written form. The clinical pharmacist provided telephone follow-up at 2, 12, and
24 weeks after the initial clinic visit.
"
pharmacist, physician

Patients assigned to the usual care
group received the services
typically provided by the visiting
nurse association (VNA). Visiting
nurse services included basic
nursing care and a brief physical
assessment and medical history.

mean 81.3 vs 78.1

The control group received usual
care. The pharmacist provided no
recommendations regarding drug
therapy to the attending physician
and provided no patient education
in this group. Patient assessment
and education were provided by the
attending
physician
and/or
physician assistant or nurse
practitioner

median age 71.5
intervention vs 63
control

ADHF, acute
decompensated heart
failure

new diagnosis of heart
failure at recruitment

None

primary,
secondary,
complicating diagnosis;
24% new onset

All

or

67 patients (87%) in each
group had diagnostic codes
indicative of heart failure,
with heart failure being listed
as the primary or secondary
diagnosis in 56 (73%) and 51
(66%) patients in the usual
care and pharmaceutical care
groups, respectively.

NS

24% new onset

severe NYHA
III-IV

I (0);
ii (7 vs 12);
III (59 vs 55);
IV (34 vs 33)

I (8.6 vs 10.3);
II (34.3 vs 38.2);
III (25 vs 22.1);
IV (3.6 vs 2.2)

67 patients (87%) in
each
group
had
diagnostic
codes
indicative of heart
failure, with heart
failure being listed as
the
primary
or
secondary diagnosis in
56 (73%) and 51 (66%)
patients in the usual
care
and
pharmaceutical
care
groups, respectively.

NA

NS

I (13% intervento
vs
12%
controllo);
II (52 vs 56);
III (31 vs 29);
IV (3 vs 3)

requiring medication titration, device
implantation or surgical intervention

50%

Intervention: 65% coronary artery
disease, 12% hypertension; 85% ACEi,
75% furosemide, 45% BB, 41% digoxin,
14% spironolactone.
Control: 51% coronary artery disease,
15% hypertension; 85% ACEi, 80%
furosemide, 40% BB, 38% digoxin, 13%
spironolactone.
Intervention: 43% ACEi/ARB, 10%
aldosterone antagonist, 68% BB, 30%
digoxin, 82% loop diuretic, 4% nitrate
and hydralazine, 39% nitrate, 6%
hydralazine.
Control:
51% ACEi/ARB, 8%
aldosterone antagonist, 56% BB, 19%
digoxin, 83% loop diuretic, 6% nitrate
and hydralazine, 29% nitrate, 10%
hydralazine.

Intervention: ACEi 78%, hydralazine
hydrochloride or nitrates 15%, losartan
potassium 30%.
Control: ACEi 78%, hydralazine
hydrochloride or nitrates 10%, losartan
potassium 15%.
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Ottimizzazione della
terapia e aderenza: 6
mesi

12 mesi

Varma 1999

Mortalità: 12 mesi
Qualità (MLHQF, SF36): 12 mesi
Ottimizzazione della
terapia e aderenza (selfreport): 12 mesi
Ricovero ospedaliero:
12 mesi
Esiti
riferiti
dai
pazienti: 12 mesi

Discussions with physicians regarding drug therapy were undertaken if a dosage
regimen was deemed appropriate, following an algorithm approach based on
published work Patients were educated by the research pharmacist in a structured
fashion about CHF, prescribed drugs (including written information), and
management of CHF symptoms with a printed booklet. Physicians and
community pharmacists of patients in group A were contacted by telephone by
the research pharmacist who discussed the project and the self-monitoring
program
physician, pharmacist

Patients in group B received
standard
management.
This
excluded counseling and education
by the research pharmacist, selfmonitoring, and liaison with
physicians
and
community
pharmacists.
Community
pharmacists who normally filled
prescriptions for these patients were
contacted, however, and asked to
provide details on dispensed drugs
from their computerized records

>65 years (mean
75.5 vs 76.4)

None

25%

mean
NYHA
class 2.2

6 mesi

Bouvy 2003

Mortalità: 6 mesi
Qualità (MLHQF): 6
mesi
Ottimizzazione della
terapia e aderenza
(MEMS): 6 mesi
Ricovero ospedaliero: 6
mesi
Ricovero
per
scompenso cardiaco: 6
mesi

Pharmacists received training for the intervention that consisted of a structured
interview on the patient’s first visit to the community pharmacy after inclusion
into study. A computerized medication history was used to discuss drug use,
reasons for noncompliance—such as possible adverse drug reactions and
difficulties to integrate medication use in daily life to reinforce medication
compliance. A short report of this interview was forwarded to the GP.
Pharmacists then contacted patients on a monthly basis for a maximum of 6
months.

Patients in the usual care group did
not receive the structured interview
or monthly follow-up

mean age 69.1 vs
70.2

Years after diagnosis of heart
failure: 2.1 for the intevention
group and the control group.
Visiting heart failure clinic:
72% intervention and 64%
control group

Years after diagnosis of
heart failure: 2.1 for the
intevention group and
the control group.
Visiting heart failure
clinic:
72%
intervention and 64%
control group

I (9 vs 11);
II (34 vs 50);
III (51 vs 36);
IV (6 vs 3)

pharmacist, GP

NS

Intervention: 57% MI, 35% hypertension,
49% arrhythmias; 68% ACEi, 88%
acetylsalicyclic acid or anticoagulant,
19% all antagonist, 16% antiarrhythmic,
37% BB, 8% CCB, 30% cholesterol
lowering agent, 50% digoxin, 42%
organic nitrate, 38% spironolactone, 73%
furosemide, 27% bumetanide.
Control: 50% MI, 45% hypertension,
59% arrhythmias; 62% ACEi, 82%
acetylsalicyclic acid or anticoagulant,
15% all antagonist, 8% antiarrhythmic,
42% BB, 8% CCB, 21% cholesterol
lowering agent, 42% digoxin, 39%
organic nitrate, 32% spironolactone, 69%
furosemide, 31% bumetanide.

12 mesi

Sadik 2005

Mortalità: 12 mesi
Qualità (MLHQF, SF36): 12 mesi
Ricovero ospedaliero:
12 mesi
Ottimizzazione della
terapia e aderenza
(questionario): 12 mesi
Esiti
riferiti
dai
pazienti: 12 mesi
Altri
outcome
(sintomi): 12 mesi

Intervention: 51% ischaemic
disease, 20% hypertension.
Pharmacists discussed with physicians regarding drug therapy and simplifying
dosage regimens. Pharmacists also educated patients with instruction and
materials.
pharmacist, physician

Control group patients received
traditional
management,
i.e.
excluding counseling and education
by the research pharmacist, selfmonitoring, pharmacist liaison with
physicians.

mean 58.6 vs 58.7

NS

38% from wards

mild to moderate
HF (NYHA Class
1, 29.5%; Class 2,
50.5%; Class 3,
16%; and Class 4,
4%)

12 mesi

Murray 2007
NCT00388622

Qualità (Chronic heart
failure questionnaire):
6, 12 mesi
Ricovero ospedaliero:
12 mesi
Ottimizzazione della
terapia e aderenza
(MEMS): 12 mesi
Esiti
riferiti
dai
pazienti: 12 mesi

The pharmacist provided patient-centered verbal instructions and written
materials about the medications by using a schema for instruction that has been
tested
pharmacists with advanced training in patient education and cardiovascular
pharmacotherapy, a geriatrician, a cardiologist with expertise in heart failure, a
behavioral scientist, and a cognitive psychologist trained the intervention
pharmacist

Pharmacists had not received the
specialized training and materials

mean 61.4 vs 62.6

NS

NS

I (19.8 vs 18.9);
II (40.6 vs 41.8);
III (34.9 vs 35.3);
IV (4.7 vs 4.1)

heart

Control: 47% ischaemic heart disease,
23% hypertension.
All patients were receiving an ACE
inhibitor at the start of the study. the
majority of patients were receiving
treatment with diuretics, ACE inhibitors
and digoxin throughout the study period
Intervention: 93.4% hypertension, 63.1%
coronary artery disease, 13.1% stroke,
11.5% atrial fibrillation; 61.5% ACEi,
13.1% ARB, 58.2% BB, 27.9% digoxin,
56.6% loop diuretic, 18% thiazide
diuretic, 11.5% spironolactone.
Control: 96.9% hypertension, 76%
coronary artery disease, 15.1% stroke,
14% atrial fibrillation; 71.4% ACEi,
11.5% ARB, 62.5% BB, 27.1% digoxin,
61.5% loop diuretic, 15.1% thiazide
diuretic, 16.2% spironolactone.
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6 mesi
Azad 2008

Mortalità: 6 mesi
Ottimizzazione della
terapia e aderenza: 6
mesi

The treatment group received optimal medical care as the control group plus the
clinical interdisciplinary intervention pathway. The intervention consisted of a
series of 12 visits over a period of 6 weeks to optimize medical care, and to
engage in an exercise program with strong educational, counseling and dietary
management, involving team care

The control group received optimal
medical care as the treatment group
but no clinical interdisciplinary
intervention pathway

median
75.79

74.2

vs

77.78% of the intervention
and 85.37% of the control
group seen by a cardiologist
prior to study

physician, nursing, dietary, physiotherapy, pharmacy, occupational therapy

77.78%
of
the
intervention
and
85.37% of the control
group seen by a
cardiologist prior to
study

I (24.4 vs 26.1);
II (42.2 vs 47.8);
III (31.1 vs 23.9);
IV (0 vs 0)

Intervention: 50% hypertension, 66% MI,
15% percutaneous coronary intervention,
24% coronary-artery bypass grafting,
27% atrial fibrillation or flutter; 75%
ACEi, 14% ARB, 62% BB, 5%
aldosterone antagonist, 14% digitalis
glycoside, 61% diuretic, 69% aspirin,
91% antithrombotic, 2% amiodarone,
79% lipid lowering agent; 2%
implantable cardioverter-defibrillator and
2% conventional pacemaker.

56.4 mesi

Lowrie 2012
ISRCTN70118765

Mortalità: 4.7 anni
Ottimizzazione della
terapia: 4.7 amni
Ricovero ospedaliero:
4.7 anni
Ricovero ospedaliero
per
scompenso
cardiaco: 4.7 anni
Eventi avversi: 4.7 anni

6 mesi
Roblek 2016
NCT01855165

Mortalità: 6 mesi
Ricovero ospedaliero: 6
mesi

2 anni
Schulz 2019
NCT1692119;
PHARM-CHF

Mortalità: 2 anni
Qualità (MLHQF): 2
years
Ottimizzazione della
terapia e aderenza
(PDC): 1 anno

Pharmacists had informal discussion on therapeutics occurred regularly between
pharmacists, general practitioners, and nurses within the practice. Patients from
practices assigned to the intervention were offered a 30-min appointment with a
pharmacist. The main aim of this review was optimization of medical treatment
pharmacist, GP, nurses

Pharmacist who had prepared the DDI report was blinded to the patient
allocation and prepared the DDI-specific advice for all of the patients with
clinically relevant DDIs. This report was then returned to the coordinating
pharmacist, who sent this advice to the attending physician

No instructions were given to
family doctors in the usual care
practices. The study pharmacists
did not collect information on
symptoms or examine the patients
as this was not part of their
professional training.

For the control group, only
standard, pre-specified, general
pharmacist advice was supplied,

median age 70.6 vs
70.6

2% in the intervention and
2% in the control group:
admission for heart failure in
past year

2% in the intervention
and 2% in the control
group: admission for
heart failure in past
year

NA

mean 80 vs 77

NS

NS

NA

Control: 46% hypertension, 62% MI,
13% percutaneous coronary intervention,
24% coronary-artery bypass grafting,
28% atrial fibrillation or flutter; 71%
ACEi, 17% ARB, 62% BB, 5%
aldosterone antagonist, 12% digitalis
glycoside, 61% diuretic, 64% aspirin,
90% antithrombotic, 3% amiodarone,
78% lipid lowering agent; 1%
implantable cardioverter defibrillator and
3% conventional pacemaker.
Intervention: history of acute MI 23%,
ischemic heart disease 31%, arterial
hypertension 92%, atrial fibrillation 69%;
62% ACEi, 31% ARB, 58% BB, 27%
aldosterone antagonist, 27% CCB, 77%
loop diuretic, 23% thiazide diuretic, 50%
statins.

pharmacist, physician

The intervention consisted of medication review in the community pharmacy at
baseline with the aim of generating a consolidated medication plan. This
included compilation of the patient’s entire medication (based on the physician’s
medication list, documented drug dispensing in the pharmacy, and patient
interview in the pharmacy),
• check for DRPs such as drug interactions and double medications using a
standardized check-list, and
•contact with the physician to discuss problems and risks if necessary.
•giving dosing aid (dosette, pill-box) was at the discretion of the pharmacist and
in agreement with the patient.
• updating the medication plan if necessary,
• receiving the supply of medicines in dosing aids filled by the pharmacist for 1
or 2weeks,
• Counseling regarding medication, adherence, potential side effects, signs and
symptoms of decompensating
• measurement of blood pressure and pulse rate
pharmacist, physician

Patients in the usual care group
continued to visit pharmacies of
their choice to fill prescriptions
without further intervention. Usual
care mainly consisted of dispensing
prescribed medication, including
counseling by the pharmacist or
pharmacy technician on the safe
and appropriate use of the drug.
Medication review, measuring
blood pressure and pulse rate or
providing medication in a weekly
dosing aid are neither part of usual
care nor reimbursed.

mean 74.1 vs 74.1

None

NS

77.78% of the intervention and 85.37% of
the control group seen by a cardiologist
prior to study

I (6 vs 5);
II (35 vs 36);
III (53 vs 51);
IV (6 vs 8)

Control: history of acute MI 20%,
ischemic heart disease 32%, arterial
hypertension 84%, atrial fibrillation 44%;
72% ACEi, 24% ARB, 72% BB, 20%
aldosterone antagonist, 32% CCB, 88%
loop diuretic, 28% thiazide diuretic, 60%
statins.
Intervention: 97% hypertension, 73%
coronary
artery
disease,
36%
cardiomyopathy, 46% valvular disease,
57% atrial fibrillation, 29% MI, 40%
implantable cardioverter defibrillator or
cardiac resynchronization therapy; 78%
ACEi/ARB,
91%
BB,
MRA
mineralocorticoid receptor antagonist
45%, diuretic 100%, cardiac glycoside
15%,antithrombotic agent 89%.
Control: 98% hypertension, 67%
coronary
artery
disease,
40%
cardiomyopathy, 46% valvular disease,
64% atrial fibrillation, 26% MI, 24%
implantable cardioverter defibrillator or
cardiac resynchronization therapy; 83%
ACEi/ARB, 95% BB, MRA 41%,
diuretic 100%, cardiac glycoside
13%,antithrombotic agent 91%
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2 anni
Mao 2015
NCT01416285

Mortalità: 2 anni
Ricovero ospedaliero
per
scompenso
cardiaco: 2 anni

3 mesi

Vinluan 2015

Mortalità: 3 mesi
Ricovero ospedaliero
per HF: 3 mesi
Ottimizzazione della
terapia e aderenza
(MMAS-8): 3 mesi

12 mesi
Chambela 2020
NCT01566617

Mortalità: 12 mesi
Qualità (SF-36): 12
mesi
Ottimizzazione della
terapia e aderenza: 1
anno

Heart failure team provided individualized education related to heart failure with
methods for self-monitoring, along with optimized guideline-based heart failure
medication and complete cardiac and laboratory assessments.
two cardiologists specializing in heart failure care, one psychologist, one dietary
assistant, one pharmacist, and two case managers

Inpatient counseling by a pharmacist and telephone call follow-up with a review
of current medications and HF counseling after discharge at day 3, 30, 60 and
90. The pharmacist provided HF counseling on the disease that included
pathogenesis, HF symptoms, information on medication therapy including the
significance of the prescribed drugs and side effects, diet, lifestyle education
incorporating weight monitoring and when to seek medical help
Follow up phone
pharmacist, physician or cardiologist
Intervention group received standard care and pharmaceutical care. Drugs were
dispensed by a clinical pharmacist during a specific consultation that occurred
after the medical appointment. The clinical pharmacist applied the PC following
the Dáder method. The pharmacist aimed to confirm and reinforce adherence to
the treatment with a thorough explanation of each drug, dosage and importance
of correctly following the prescription, to improve patients knowledge and
understanding of HF, and to recognize and solve DRPs. Whenever the clinical
pharmacist identified DRPs in the intervention group, he interacted with the
cardiologist to promote the DRPs solution.
clinical pharmacist, physician

In the control group, the primary
care cardiologist was responsible
for patient evaluation, treatment,
and clinic visits. Neither scheduled
follow-up nor specialized heart
failure nurses were provided.
Contact with the heart failure
specialists of the research team was
discouraged. Patients were advised
to contact their primary care
cardiologist if they had questions
about heart failure management.
Patients in the control group
received regular care by a nurse.
Regular care included discharge
counseling through a generated
discharge medication list and all
patients were to receive a handout
on HF that described the disease
and medication often taken to treat
or manage HF
The control group received only
standard care and received their
drugs at the clinical pharmacy after
their doctors have fully explained
the medical prescription. They
received all drugs organized into
packs with the name of the drug on
it. They were instructed to return
every 30 days to receive their
medications.

mean 59.2 vs 61.5

31.6% for the intervention
and 40% for the control
group:
previous
hospitalization due to HF

All

I NA;
II (19.5 vs 19.4);
III (77 vs 74.3);
IV (3.4 vs 6.3)

Holland 2007
ISRCTN59427925;
HeartMed

12 mesi
Laufs 2018, Schulz 2020
NCT01692119; PHARMCHF

Qualità (MLHQF): 1
anno
Ricovero ospedaliero: 1
anno

The pharmacist arranged the home visit, within two weeks of discharge, at a time
when they could meet the patient and any care giver(s). Where appropriate,
pharmacists educated the patient/care giver about heart failure and their drugs
and gave basic exercise, dietary and smoking cessation advice. They also
encouraged completion of simple sign and symptom monitoring diary cards
(including monitoring body weight), removed discontinued drugs (with the
patient’s consent), feedback recommendations to the general practitioners.

Patients on regular treatment
process with no community
pharmacy involved

mean 74 vs 71

All

NS

NA

Control: 89% hypertension,
arrhythmia, 22% MI.

33%

8 number of chronic medications for the
intervention and the control group

mean 61.1 vs 61.8

NS

NS

I (15 vs 17.1);
II (67.5 vs 51.2);
III (17.5 vs 31.7);
IV (0 vs 0)

mean 77.6 vs 76.4

NS

All

I (4 vs 7.6);
II (28.9 vs 25.7);
III (34.9 vs 32.6);
IV (32.2 vs 34)

pharmacist, GP
The intervention consisted of the following components: first, patients visited
their attending physician for primary assessments (including QoL) and received
a current medication list. A comprehensive medication review was performed by
pharmacists in the community pharmacy. They compared the physiciandocumented regimen with the current drug regimen reported by the patient in a
brown bag interview. The pharmacist consulted with the attending physician on
identified discrepancies and other drug-related problems to consolidate the
medication plan. Pharmacy care continued by (bi-)weekly visits to the
community pharmacy including receiving a filled weekly dosing aid,
measurement of blood pressure and pulse rate, and counselling. The type of the
dosing aid (dosette, pill box) was at the discretion of the pharmacist and in
agreement with the patient. The interaction in the community pharmacy included
questions on the general health and HF symptoms such as shortness of breath, in
addition to asking about potential problems with the pharmacotherapy.

Control: 66.3% hypertension, 28% atrial
fibrillation; 80% ACEi/ARB, 44.6% BB,
28% digoxin,64% diuretic.

Intervention: 100% hypertension, 43%
arrhythmia, 14% MI.

6 mesi
Mortalità: 6 mesi
Qualità
(EQ-5D,
MLHQF): 6 mesi
Ricovero ospedaliero: 6
mesi
Ottimizzazione della
terapia e aderenza
(MARS): 6 mesi
Esiti
riferiti
dai
pazienti: 6 mesi

Intervention: 63.2% hypertension, 27%
atrial fibrillation; 77.6% ACEi/ARB,
46.6% BB, 28.2% digoxin, 54% diuretic.

I:73.3 ± 6.3 C:74.5 ±
6.5

0%

100%

Majority class II

Intervention: 57.5% ACEi, 32.5% ARB,
92.5% BB, 77.5% spironolactone, 85%
fuosemide,
30%
digoxin,
30%
amiodarone; 25% hypertension, 12.5%
pace maker, 22.5% atrial fibrillation.
Control: 41.5% ACEi, 51.2% ARB,
95.1% BB, 78% spironolactone, 92.7%
furosemide, 39% digoxin, 26.8%
amiodarone; 22% hypertension, 19.5%
pace maker, 17.1% atrial fibrillation.
Intervention: 79.2% ACEi/angiotensin 2
receptor antagonist, 96.6% loop diuretic,
40.3% spironolactone, 35.6% BB, 10.7%
antiarrhythmic, 34.2% warfarin, 34.9%
digoxin.
Control: 75.7% ACEi/angiotensin 2
receptor antagonist, 97.2% loop diuretic,
37.5% spironolactone, 42.4% BB, 13.2%
antiarrhythmic, 34% warfarin, 30.6%
digoxin.
ACEi/ARB: I:39 (83) C:54 (84)
Beta-blocker: I:45 (96) C:62 (97)
MRA: I:14 (30) C:27 (42)

Usual care mainly consisted of
dispensing prescribed medication,
including counselling by the
pharmacist or pharmacy technician
on the safe and appropriate use of
the drugs.

physician, pharmacists

6

12 mesi
Liu 2018
NCT01416285

Ricovero ospedaliero: 1
anno
Patient
reported
outcome: 6 mesi e 1
anno

(1) Team of three HF cardiologists, one psychologist, one dietary assistant, and
two case managers with 10-year experience in HF care was involved in clinic
visits. (2) During enrollment, patients were provided individualized HF
education and methods for self-monitoring, optimized guideline-based HF
medication, and provided further cardiac and laboratory assessments. (3) Disease
management over the 6-mon period consisted of: ⅰ. prescheduled consultations
(at outpatient clinics) with the cardiologist and case manager 7 d after discharge,
and then monthly for up to 6 mon, or on demand if any deterioration in the
patient’s status was noted; ⅱ. telephone contact was performed every mon; and
ⅲ. 24/7 telephone access to a case manager was available. If any deterioration
in the patient’s status was noted, the nurse either reported to the cardiologist or
immediately advised the patient to seek consultation.

The PCP was responsible for
patient evaluation and treatment.
Neither scheduled follow-up nor
specialized HF nurses were
available.

Mean age 60.5 vs.
63.2

NS

NS

II-IV

hypertension 62% control, 71.4% expexercise, 64.8 exp+exercise; atrial
fibrillation 26.8 vs 34.3 vs 29.7;
ACEi/ARB 78.9 vs 84.3 vs 95.8; BB 56.3
vs 64.3 vs 73.2

3 HF cardiologists, 1 psychologist, 1 dietary assistant, and 2 HF case managers
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OUTCOME CRITICI
Mortalità (tutte le cause)
Si rileva una riduzione, seppur non significativa, del rischio di mortalità da 3 mesi (Vinluan 2015) fino a quasi
5 anni (Lowrie 2012) per i tre gruppi di intervento, da breve a lungo termine.

In particolare, non è stata mostrata una chiara differenza in termini di mortalità a 6 mesi per scompenso
cardiaco tra i due gruppi posti a confronto.
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Qualità della vita correlata alla salute
MLHQF
Si rileva un incremento della qualità della vita (registrata dai 6 mesi ai due anni) misurata con MLHQF,
statisticamente significativo per l’intervento nel lungo periodo.

Intervento a medio termine
Dallo studio di Ducharme 2005 (Minnesota Living with Heart Failure questionnaire): “At 6-month followup, there was substantial improvement in both the emotional and physical quality-of life scores in the
intervention group compared with the control group (p < 0.001).”

Intervento a lungo termine
Dallo studio di Sadik 2005 (MLHQF): “although the data were equivalent at baseline, the intervention group
patients tended to score lower on this questionnaire compared with control group patients throughout the
remainder of the study period (P < 0.05), indicating that their heart failure was not preventing them from living
as they wanted, to as great an extent as for control group patients.”

9

EQ-5D
Si rileva un miglioramento della qualità della vita misurata con EQ-5D e rilevato a 6 mesi nel gruppo di
intervento rispetto al gruppo di confronto.

SF-12
Intervento a medio termine
Dallo studio di Triller 2007 (SF-12): “Analysis of secondary endpoints, including quality of life, did not
significantly differ between the two groups.”
Chronic Heart Failure Questionnaire
Intervento a lungo termine
Dallo studio di Murray 2007 (Chronic Heart Failure Questionnaire): “Disease-specific quality of life improved
from baseline to 6 months and 12 months by 0.28 and 0.39, respectively, for the intervention group compared
with 0.21 and 0.24 for the usual care group, respectively (P = 0.52 at 6 months; P = 0.21 at 12 months).”
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SF-36
Intervento a lungo termine
Si rileva un miglioramento della qualità della vita misurata con SF-36 nel gruppo di intervento a lungo termine
rispetto al confronto.
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Ricovero non pianificato (per tutte le cause) durante lo studio
È stata identificata una riduzione del rischio di ricovero ospedaliero, in termini di pazienti ricoverati,
significativa per l’intervento a medio termine.

È stata identificata una riduzione del rischio di ricovero ospedaliero, in termini di riammissioni ospedaliere,
non significativa per l’intervento a medio termine e per l’intervento nel lungo periodo (ricovero ospedaliero
registrato fino a 4.7 anni). Tuttavia dalla stima globale risulta una riduzione significativa.

Intervento a medio termine
Dallo studio di Holland 2007: “A total of 112 emergency readmissions occurred in the control group and 134
in the intervention group. The Poisson model indicated a non-significant 15% increase in the intervention
group’s rate of readmission (rate ratio=1.15, 95% confidence interval 0.89 to 1.48; P=0.28).”

Intervento a lungo termine
Dallo studio di Murray 2007: “the intervention group had 19.4% fewer exacerbations on the combined
end point of hospital admission or emergency department visit (incidence risk ratio, 0.82 [CI, 0.70 to
0.95]). Fewer hospital admissions occurred in the intervention group for the various reasons for admission
(heart failure, all cardiovascular, and all-cause).”
Sadik 2005 (questionnaire): “The patients’ records and the patient assessment questionnaire indicated that the
intervention group patients had fewer hospital admissions when compared with the control group patients.
These documents, however, indicated that the intervention group patients had more casualty clinic visits
compared with the control group patients.”
12

In particolare, è stata riportata una riduzione non significativa del rischio di ricovero ospedaliero per
scompenso cardiaco, in termini di riammissioni ospedaliere, misurata da 6 mesi a 4.7 anni (Lowrie 2012), per
gli interventi a medio e lungo periodo.

Intervento a breve termine
Dallo studio di Vinluan 2015: “The number and percentage of patients readmitted to the hospital for HF was
not different between the control and intervention group at day 90.”
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OUTCOME IMPORTANTI
Aderenza al trattamento
Intervento a breve termine
Dallo studio di Vinluan 2015 (Adherence was assessed using the Morisky MMAS-8): “MMAS-8 scores
increased in the intervention group postdischarge and had a higher adherence score than the patients in the
control group; specifically, adherence scores were 7.5 versus 7.1 at day 3, 8 versus 5.5 at day 30 and 8 versus
7.6 at day 60. At the end of the follow-up time (day 90), MMAS-8 scores decreased in both groups, with the
intervention group having a lower adherence score than the control group (6.5 versus 6.9). Medication
adherence was also measured by reviewing the patient’s prescription filling history. The patients in the
intervention group had a greater medication adherence compared with the control group at day 30 (100%
versus 86%) and day 60 (100% versus 83%), but at day 90, medication adherence was equal in both groups
(50% versus 50%).

Intervento a medio termine
Dallo studio di Bouvy 2003: “The average duration of MEMS (loop diuretics in a MEMS, a medicinecontainer with a microchip that recorded the time and date of opening use) was 143.6 days in the usual care
group and 163.3 days in the intervention group. Patients in the intervention group had 140/7656 days
without use of loop diuretics compared with 337/ 6196 days in the usual care group (relative risk 0.33
[confidence interval (CI) 95% 0.24–0.38]). Two consecutive days without use of diuretics occurred 18/7656
days in the intervention group compared with 46/6196 days in the usual care group (relative risk 0.32 [CI 95%
0.19–0.55])”
Dallo studio di Holland 2007 (Medication adherence report scale (MARS) scores): “Patients in both groups
reported very high levels of adherence at all times of follow-up; no between group differences were evident.
Final adherence scores were marginally higher (better) in the intervention group (adjusted mean
difference=0.12 units, −0.48 to 0.73 units; P=0.68).”
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Dallo studio di Tsuyuki 2004 (medication possession ratio): “medication adherence, as measured by
pharmacy records. ACE inhibitor adherence over the 6 months after discharge was 86.2 ± 29% in the usual
care group versus 83.5 ± 29% in the patient support program group (P = NS). ACE inhibitor adherence in both
groups was quite high, with no significant difference between groups.”

Intervento a lungo termine
Dallo studio di Murray 2007 (Medication adherence was assessed by electronic monitoring using Medication
Event Monitoring System; Taking adherence is the percentage of prescribed medication taken and measures
deviation from the physician’s prescription): “Overall taking adherence was 67.9% and 78.8% in the usual
care and intervention groups, respectively (difference, 10.9 percentage points [95% CI, 5.0 to 16.7
percentage points]) during the intervention period, but these salutary effects dissipated in the 3-month
postintervention follow- up period, in which taking adherence was 66.7% and 70.6%, respectively
(difference, 3.9 percentage points [CI, -5.9 to 6.5 percentage points]). Taking adherence was statistically
significantly greater in the intervention group than the usual care group for the following cardiovascular
medications commonly used by patients with heart failure: ACE inhibitors (difference, 10.5 percentage points
[CI, 2.8 to 18.2 percentage points]), beta-blockers (difference, 14.7 percentage points [CI, 6.4 to 22.9
percentage points]), digoxin (difference, 13.9 percentage points [CI, 3.5 to 24.3 percentage points]), and loop
diuretics (difference, 9.8 percentage points [CI, 1.2 to 18.4 percentage points]).”
Dallo studio di Sadik 2005 (questionnaire): “Compliance with the prescribed medication and compliance with
the recommended lifestyle adjustments were also assessed from the patient assessment questionnaire. The
number of intervention group patients vs. control patients who exhibited self-reported compliance with the
prescribed medicines (85 vs. 35) and lifestyle adjustment (75 vs. 29) was higher than in control group
patients at 12 months (P < 0.05, df = 1). The baseline scores for these parameters were 33 vs. 32 and 22 vs. 23
respectively (P > 0.05, df = 1).”
Dallo studio di Varma 1999 (Compliance was assessed from self-reported information in the questionnaires
and analysis of DUPs using patient PMRs): “A minimum of 6 months’ continuous patient drug records (PMRs)
were required for analysis. A score of 80–120% for each CHF drug indicated satisfactory compliance, below
80% was undercompliance, and more than 120% overcompliance. From the DUPs, 13 patients (10 group A,
3 group B) were found to be compliant, and 10 (3 group A, 7 group B) were noncompliant with at least one
CHF drug. The difference between groups was statistically significant (p=0.039). From the DUPs, three
patients were judged as being undercompliant and three overcompliant with diuretics; two patients were taking
more digoxin than was prescribed. Three patients were undercompliant and three overcompliant with ACE
inhibitors. All patients were compliant with nitrates.”
Dallo studio di Chambela 2020 (Morisky's method was used to evaluate treatment adherence. This method
consists of 4 questions that assess the likelihood of patients taking their medications as prescribed): “Regarding
patient adherence to treatment, patients in the intervention group had improvement in adherence at all times.
While the percentage of patients considered to be adherent to treatment was similar in both control and
intervention group at baseline (24.4 vs 27.5%, P = .80), the proportion of adherent patients rose steadily during
the study follow‐up only in the intervention group (3 months 64.1%; 6 months 75.7%; 9 months 85.7%; 12
months 94.1%, P < .0001) and remained similar in the control group (3 months 37%; 6 months 26.5%; 9
months 33.3%; 12 months 32.3%, P = 0.90).”
Dallo studio di Schulz 2019 (PDC): “The primary efficacy endpoint was medication adherence, defined as a
significant difference between the pharmacy care and usual care groups using pharmacy claims data during
the 365 days following randomization for three HF medication classes. Adherence was calculated using the
proportion of days covered (PDC), which is the ratio of number of days in the period covered by a medicine
(numerator) to the total number of days in the observation period (denominator). The data show a significant
improvement for the primary endpoint, adherence to three HF medication classes within 365 days, in
15

the pharmacy care compared to the usual care group (mean difference 5.7% [95% confidence
interval (CI) 1.6–9.8]; P = 0.007). The proportion of patients with a mean PDC≥80% increased
from 44% to 86% in the pharmacy care and from 42% to 68% in the usual care group, resulting
in a 18% points difference [OR 2.9, 95% CI 1.4–5.9, P = 0.005; number needed to treat (NNT)
5.6]. Adherence to three CHF medications within 730 days post-randomization remained higher in the
pharmacy care compared to the usual care group, but this difference was not statistically
significant (mean difference 3.4%, 95% CI −1.2 to 8.1; P = 0.15). Baseline adjusted adherence
to beta-blockers was significantly improved in the pharmacy care compared to the usual care
group, both within 365 and 730 days (difference 365 days: 8.4%, 95% CI 3.0–13.8, P = 0.003;
difference 730 days: 6.1%, 95% CI 0.1–12.2, P <0.05). Within 365 days, the proportion of
patients with a PDC ≥ 80% were 86% vs. 69%, a difference between the cohorts of 17% points
(OR 2.7, 95% CI 1.3–5.7, P <0.01; NNT 5.9).Within 730 days, the frequencies were 82% vs.
68%, a difference of 14% points (OR 2.2, 95% CI 1.1–4.6, P <0.05; NNT 7.1). For ACEi/ARB
there was a non-significantly higher adherence within 365 and 730 days (adjusted difference
at 365 days: 4.7%, 95% CI −0.8 to 10.2, P = 0.09). The proportion of patients with a PDC ≥
80% within 365 days was significantly higher in the pharmacy care group (OR 2.9, 95% CI 1.1–
7.5], P <0.05; NNT 8.3) compared to usual care. Changes in medication adherence for MRA
were not significant.”
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Ottimizzazione della terapia
Intervento a lungo termine
Dallo studio di Lowrie 2012: “Pharmacist intervention during the first year of the trial led to a greater
frequency of initiation of an ACE inhibitor or ARB and a b-blocker, compared with usual care. The same
was true for increases in the dose of these treatments. At the end of year 1, an ACE inhibitor or ARB was
started or the dose was increased in 168 of 507 (33.1%) patients in the intervention group and 95 of 514
(18.5%) patients in the usual care group [odds ratio (OR) 2.26, 95% CI 1.64–3.10, P < 0.001]. The proportions
starting or having an increase in the dose of b-blocker were 153 of 854 (17.9%) patients in the intervention
group and 95 of 855 (11.1%) patients in the usual care group (OR 1.76, 95% CI 1.31–2.35, P < 0.001)”

“There was no difference between treatment groups regarding dose reduction or discontinuation of
these drugs. The proportion of patients collecting 80% or more of prescriptions (from their general practice)
was 99% in the pharmacist intervention group vs. 99% in the usual care group for ACE inhibitors, 98 vs.
98% for ARBs, and 98 vs. 99% for b-blockers (no difference between treatment groups for any drug).”

Considerando l’intervento a medio termine, nel gruppo di intervento risulta un incremento statisticamente
significativo dei farmaci ACEi/ARB prescritti a 6 mesi
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Eventi avversi (ipotensione, iperkaliemia e funzionalità renale)
Considerando l’intervento nel lungo termine, è stata identificata una riduzione del rischio significativa di eventi
avversi quali danni renali a 4.7 anni.

Esiti riportati dai pazienti
Intervento a medio termine
Dallo studio di Holland 2007 (European heart failure self care behaviour scale scores): “Heart failure
behaviour scores improved in both groups, although the final scores were non-significantly lower (better)
in the intervention group (adjusted mean difference=1.7 units, −4.9 to 1.5 units, P=0.29).”
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Intervento a lungo termine
Dallo studio di Murray 2007 (We assessed satisfaction with pharmacy services by using an internally
developed and validated 12-item instrument): “The overall improvement in patient satisfaction from
baseline to 12 months was greater in the intervention group than the usual care group (1.0 vs. 0.7; P = 0.022).”
Dallo studio di Sadik 2005 (questionnaire): “Medication knowledge was assessed from the patient
assessment questionnaire, at baseline and after 12 months. At baseline the number of patients in the
intervention group and the control group, respectively, whose medication knowledge was deemed poor was
approximately the same (80 vs. 82); it was not statistically different (P > 0.05, df = 1). There was a significant
improvement in the intervention group patients after 12 months (20 vs. 84; P < 0.05, df = 1).”
Dallo studio di Varma 1999 (Responses to the questionnaire regarding symptoms and knowledge): “Group A
patients’ knowledge of their CHF drugs increased continuously from baseline over the 12 months
(p=0.0026) compared with group B patients.”
Dallo studio di Liu 2018 (The Dutch Heart Failure Knowledge Scale (DHFKS), was used to measure the
patients’level of knowledge regarding heart failure. The DHFKS is a 15- item self-administered questionnaire
that includes items concerning general heart failure knowledge, knowledge regarding heart failure treatment):
“The knowledge scores at 6 months showed significantly greater improvement in the MDP without
exercise training (B=29.32, p < 0.001) and MDP with exercise training (B=32.94, p < 0.001) groups compared
with the control group. At 12 months, the knowledge score improvement in the MDP without exercise training
(B=26.77, p < 0.001) and MDP with exercise training (B=28.82, p < 0.001) groups remained significantly
higher than in the control group.”

ALTRI OUTCOME
Sintomi
Intervento a lungo termine
Dallo studio di Sadik 2005 (HF symptoms): “At baseline, the number of patients in the intervention group and
the control group, respectively, who reported HF symptoms such as orthopnoea at rest (75 vs. 84), paroxysmal
nocturnal dyspnoea (59 vs. 71), palpitation (98 vs. 100), chest pain at rest (57 vs. 65) and chest pain on exertion
(90 vs. 93) was approximately the same. The number of intervention patients who reported these symptoms
decreased over time, the 12-month data being as follows for intervention and control group patients,
respectively: orthopnoea at rest (51 vs. 81), paroxysmal nocturnal dyspnoea (29 vs. 60), palpitation (76 vs.
101), chest pain at rest (32 vs. 57) and chest pain on exertion (88 vs. 95).”
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Analisi stratificate
Per gli outcome critici, sono state realizzate analisi stratificate considerando oltre alla durata dell’intervento
anche il livello di rischio del paziente (basso o alto).

Mortalità (tutte le cause)
Gli studi che investigano il rischio di mortalità considerano un intervento a breve termine (pazienti ad alto
rischio), medio termine (pazienti a basso o alto rischio), lungo termine (pazienti a basso o alto rischio).
Si rileva una riduzione, seppur non significativa, del rischio di mortalità per i tre gruppi di intervento, da breve
a lungo termine.

In particolare, non è stata mostrata una chiara differenza in termini di mortalità a 6 mesi per scompenso
cardiaco considerando l’intervento a medio termine tra pazienti a basso rischio.
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Qualità della vita correlata alla salute
MLHQF
Gli studi che misurano la qualità della vita con MLHQF applicano l’intervento nel medio periodo (tra pazienti
a basso o alto rischio) o nel lungo periodo (tra pazienti a basso o alto rischio).
Si rileva un incremento della qualità della misurata con MLHQF, statisticamente significativo per l’intervento
nel lungo periodo tra pazienti ad alto rischio e come confermato dalla stima globale.

21

EQ-5D
Si rileva un miglioramento, non significativo, della qualità della vita misurata con EQ-5D e rilevato a 6 mesi
nel gruppo di intervento a medio termine tra pazienti ad alto rischio.

SF-12
La qualità della vita è misurata con SF-12 studio di Triller 2007 (SF-12) che considera un intervento a medio
termine tra pazienti a basso rischio: “Analysis of secondary endpoints, including quality of life, did not
significantly differ between the two groups.”
Chronic Heart Failure Questionnaire
Lo studio di Murray 2007 (Chronic Heart Failure Questionnaire) valuta la qualità della vita tra pazienti a basso
rischio a cui è applicato un intervento a lungo termine: “Disease-specific quality of life improved from
baseline to 6 months and 12 months by 0.28 and 0.39, respectively, for the intervention group compared
with 0.21 and 0.24 for the usual care group, respectively (P = 0.52 at 6 months; P = 0.21 at 12 months).”
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Ricovero non pianificato (per tutte le cause) durante lo studio
Due studi investigano il rischio di ricovero ospedaliero applicando un intervento a medio termine tra pazienti
rispettivamente a basso rischio oppure ad alto rischio. È stata identificata una riduzione del rischio di ricovero
ospedaliero, in termini di pazienti ricoverati, significativa per l’intervento a medio termine tra pazienti ad alto
rischio, come confermato dalla stima globale.

Gli studi che investigano il rischio di ricovero ospedaliero, in termine di riammissioni, hanno applicato un
intervento a medio o lungo termine, tra pazienti a basso o alto rischio. È stata identificata una riduzione del
rischio di ricovero ospedaliero, in termini di riammissioni ospedaliere, non significativa per l’intervento a
medio termine e per l’intervento nel lungo periodo (ricovero ospedaliero registrato fino a 4.7 anni). Tuttavia
dalla stima globale risulta una riduzione significativa.
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Studi che hanno investigato il ricovero per scompenso cardiaco sono stati stratificati a seconda della durata
dell’intervento e del livello di rischio del paziente. In particolare, è stata riportata una riduzione significativa
del rischio di ricovero ospedaliero per scompenso cardiaco, in termini di riammissioni ospedaliere,
considerando l’intervento a lungo termine per i soggetti ad alto rischio.
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SELEZIONE DEGLI STUDI

Identification

Figure 1. Flow Chart of study selection.

EMBASE and
MEDLINE
(n =2027)

COCHRANE
(n =253)

Eligibility

Screening

Records after duplicates removed
(n =1870)

Records screened
(n =1870)

Records excluded
(n = 1774)

Full-text articles assessed for
eligibility
(n =96)

Full-text articles excluded,
with reasons
(n=74):

Studies included (n =22)
n= 14 RS; n=8 studies

Included

Studies included
from NICE (n =22)
and
from ESC (n=2)

n=10 wrong population
n=5 wrong comparison
n= 27 out of scope
n= 1 hospital setting
n= 6 overlapping
n= 6 study design
n= 3 wrong outcome
n= 15 wrong intervention
n= 1 study protocol

46 total publications included
(n = 14 RS; n=32 studies)

Pharmacist intervention: 3 RS (from which we extracted 14 RCTs) and 5 studies
Palliative care: 3 RS (from which we extracted 11 RCTs) and 3 studies
Nurse intervention: 2 RS (from which we extracted 12 RCTs+ 1 RCT from the
SR of the Collaborative care) and 6 studies
Collaborative care: 4 RS (from which we extracted 12 RCTs) and 15 studies
Telemonitoring intervention: 2 RS (from which we extracted 3 RCTs+6 RCTs
from the SR of the Collaborative care) and 3 studies.
1

E’ stata effettuata una revisione sistematica con ricerca della letteratura sulle banche dati Embase, Medline e
Cochrane Library che ha identificato 1870 records, da cui sono state selezionate 14 revisioni sistematiche (RS)
e 8 RCTs che soddisfano i criteri per rispondere al quesito clinico proposto. Inoltre, sono state interrogate sia
le Linee guida NICE (NG-39), aggiungendo all’inclusione ulteriori 22 pubblicazioni, che le Linee Guida ESC,
aggiungendo all’inclusione due ulteriori pubblicazioni.
In totale, sono stati individuati 91 RCTs che permettono di rispondere alle seguenti comparazioni:
Pharmacist intervention: da 3 RS sono stati estratti 14 RCTs, inoltre sono stati considerati 3 RCTs derivanti
dalla search strategy e 2 RCTs ottenuti dalla LG NICE.
Palliative care: da 3 RS sono stati estratti 11 RCTs, inoltre sono stati inclusi 2 RCTs derivanti dalla search
strategy ed uno studio dalla LG NICE.
Nurse intervention: da 2 RS sono stati estratti 12 RCTs, inoltre è stato considerato uno studio (ottenuto dalle
RS del Collaborative intervention) e 6 studi dalla LG NICE.
Collaborative intervention (Multidisciplinary, Home-based, Case-management): 4 RS da cui sono stati
inclusi 12 RCTs, inoltre sono stati inclusi 2 studi dalla LG ESC e 13 RCTs dalla LG NICE.
Telemonitoring intervention: 2 RCTs sono stati ottenuti dalla search da cui sono stati estratti 3 RCTs, inoltre
dalle RS del Collaborative HealthCare sono stati estratti ulteriori 6 studi. Infine dalla search sono stati
selezionati 3 RCTs.
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Telemonitoring
La seguente Tabella riporta le principali caratteristiche degli studi inclusi, provenienti sia dalle SR che dalla search strategy o dal NICE, al fine di stratificare le
analisi rispetto alla durata dell’intervento (seconda colonna) e al rischio della popolazione (ultime 4 colonne). Si considera a rischio, la popolazione con almeno
una delle colonne relative a new diagnosis of heart failure at recruitment, acute decompensated heart failure, severe NYHA III-IV, requiring medication titration,
device implantation or surgical intervention evidenziate in blu se presente la condizione.
Durata intervento

TELEMONITORING
INTERVENTION

Cichosz 2020
NCT02860013;
TeleCare North

Outcome

12 mesi
Quality (KCCQ): 12 mesi

6 mesi
Dendale 2012
ISRCTN39223875;
TEMA-HF 1

Mortalità: 6 mesi
Ricovero ospedaliero: 6 mesi
Ricovero ospedaliero per HF
(media): 6 mesi
Ottimizzazione della terapia: 6
mesi

18 mesi
Galinier 2020
NCT020681187;
OSICAT

Mortalità: 18 mesi
Mortalità per cause CV: 18 mesi
Ricovero ospedaliero: 18 mesi
Ricovero ospedaliero per HF: 18
mesi

Usual care

other (es. età,
geriatric
ward..)

new diagnosis
of heart
failure at
recruitment

Patients assigned to the control group
received usual practice only. This
involved usual treatment, monitoring,
and care throughout the study period.

I:70 [59.5; 77]
C:69 [61; 76]

NS

NS

Median (25-75):
2.0 (2-3)

NS

The patients in the UC group were
followed up by their GP who could
refer the patients to their cardiologist if
needed. No intervention by the study
nurse or the heart failure clinic team
was done for this group of patients.

76+10 years

NS

NS

Mean
3.0 (0.5)

angiotensin-converting enzyme (ACE) inhibitor or
angiotensin II receptor antagonist, and with a beta-blocker.
100% Implantable cardioverter defibrillator I:1, C:2

Intervento
Care Team
The core concept was patient empowerment, achieved by engaging patients in their
own illness and increasing their coping capabilities through self-monitoring. The
telehealth care solution, the so-called Telekits, consisted of a standard tablet
(Samsung Galaxy Tab2) that facilitated data collection from a disease-specific
questionnaire and Bluetooth linkage with two external devices. Patients were asked
to use the scale and blood pressure monitor daily during the first 2 weeks and one
to two times weekly after the first 2 weeks.
Nurse, clinician
TM patients were instructed how to use an electronic body weight scale, a blood
pressure monitoring device, and a cell phone. When recordings of body weight,
systolic blood pressure, and/or heart rate fell outside these limits for two
consecutive days, the GP and heart failure clinic were alerted by automatic Email,
containing a graph of the evolution of the parameter that caused the alert. At that
moment, per protocol, the GP was asked to visit or contact the patient and to adapt
the treatment, if he/she felt necessary. The heart failure nurse contacted the patient
by telephone 1–3 days after the alert to verify whether the intervention was
effective.
heart failure nurse, GP
The telemonitoring programme comprised two elements: electronic devices and a
personalised educational component. Patients in the telemonitoring group were
each provided with an identical set of electronic scales to measure body weight and
a device for answering eight symptom questions (online supplementary Table S1).
Measurement of body weight and recording of HF symptoms were communicated
daily to a secure server and were analysed automatically by an expert system that
generated alerts, as necessary, with the aim of predicting episodes of cardiac
decompensation. In the event of an alert, the nurses, who had access to the alerts on
working days, contacted the patient to validate its relevance. If appropriate, they
advised the patient to contact their general practitioner or cardiologist, with a
follow-up call 48 h later. However, it was not planned to analyse the physician’s
actions. The personalised educational component consisted of an information pack
related to the management of HF, and to telephone calls every 3weeks with the
same nurses, specialised in HF management and patient education.

Standard care

I:70.0±12.4
C:69.7±12.5

Patients assigned randomly to UC
were referred to their primary care
physician. A structured follow-up with
the cardiologist at 12 months in the
hospital outpatient department and the
appointment with the primary care
physician within 2 weeks from the
discharge were planned.

I:58 (10) C:56
(10)

NS

ADHF, acute
decompensated
heart failure

NS

severe NYHA
III-IV

(SD):

I: 49%, C: 49%

requiring medication titration, device implantation or
surgical intervention

Loop diuretics I: 447(92.7%) C: 417(91.6%)
Beta-blockers I: 379(78.6%) C: 367(80.7%)
ACE inhibitors or ARBs I: 354(73.4%) C: 345(75.8%)
Aldosterone antagonists I:220(45.6%) C:211(46.4%)
Ivabradine (n =932) I:23(4.8%) C:37(8.2%)
Digoxin (n =935) I:28(5.8%) C:15(3.3%)
Implantable
cardioverter-defibrillator
I:60(12.4%)
C:60(13.2%)

Followed up via four telephone calls

1 anno

Giordano 2009

Mortalità: 1 anno
Mortalità per cause CV: 1 anno
Ricovero ospedaliero: 1 anno
Ricovero ospedaliero per HF: 1
anno

general practitioner or referring cardiologist, nurses
Home-based telemanagement (HBT) programme is a multidisciplinary care
approach referring to medical/nursing interventions made over the telephone, with
the possibility to transmit an ECG trace to a workstation at each investigator site
through a single Call Center. Patients assigned to the HBT strategy, received before
hospital discharge a portable device (Card-Guard 2206) transferring by a fixed or
mobile telephone, a one-lead trace to a receiving station, where a nurse or doctor
were available 24 h, 7 days/week.
specialist, nurse, cardiologist, GP

NS

NS

I: 46%, C: 35%

Digitalis I:78 (34%) C:115 (50%)
Beta-blocker I:195 (85%) C:138 (60%)
Angiotensin-converting enzyme I:218 (95%) C:216 (94%)
Diuretics I:215 (93%) C:216 (94%)
Aldosterone antagonists I:158 (69%) C:127 (55%)

3

6 mesi
Goldberg 2003

Mortalità: 6 mesi
Ricovero ospedaliero (media): 6
mesi
Qualità della vita (MLHQF, SF12): 6 mesi

2.7 anni durata media fu

Kalter-Leibovici 2017
NCT00533013

Mortalità: 2.7 anni
Qualità (SF-36): 2.7 anni
Sintomi (PHQ-9): 2.7 anni
Ricovero ospedaliero: 2.7 anni
Ricovero ospedaliero per HF
(numero): 2.7 anni
Ottimizzazione della terapia: 2.7
anni
Altri outcome (NYHA): 2.7 anni

Patients randomized to the intervention received the AlereNe monitoring system
using the DayLink monitor. The system includes an electronic scale placed in
patients’ homes and an individualized symptom response system (DayLink
monitor) linked via a standard phone line using a toll-free telephone number to a
computerized database monitored by trained cardiac nurses employed by Alere,
Incorporated.

Standard care

Mean age 57.9
vs 60.2

NS

All

III or IV

Diuretic 97.1 vs 95.1
ACEi 73.9 vs 43.2
Digoxin 89.1 vs 78.9
BB 38.4 vs 36.6
Amiodarone 22.5 vs 23.2
ARB 17.4 vs 14.8

Cardiac nurse, physician
Patients enrolled in disease management were assigned to nurses who maintained
regular remote contact with them between their scheduled visits to the heart failure
centers, either through telephone calls or computer video sessions. During these
sessions, the nurses provided comprehensive care and support to the patients and
their caregivers, including self-care education, monitoring disease signs and
symptoms, titration of heart failure medications following designated protocols,
monitoring adherence to the medical therapy and its side effects, coordination of
care vis-à-vis other caregivers and counselling in the event of an acute change in
health status. All disease management activities were recorded in the patients’
electronic medical records and supervised by the program director. The
telemonitoring records were transmitted to the patients’ electronic medical records.
Automatic alerts were generated and presented to the nurses if the signals were out
of the patient-specific preset range.

Patients assigned to usual care were
referred to their primary care
practitioners, after clinical assessment
and provision of a treatment plan by
cardiologists at the heart failure center.
These patients did not receive any
intervention from the nurses at the call
center, or from dietitians and social
workers at the heart failure centers

70.7
years

(11.3)

NS

NS

I: 87%, C: 82%

Angiotensin converting enzyme inhibitors/Angiotensin
receptor blockers I:570(83.6) C:567(83.6)
Beta adrenergic receptor blockers I:567(83.1) C:569(83.9)
Aldosterone antagonists I:256(37.5) C:263(38.8)
Diuretics I:629(92.2) C:613(90.4)
Platelet anti-aggregants I:486(71.3) C:479(70.6)
Statins I:527(77.3) C:534(78.8)
Pacemaker I:96(14.1) C:119(17.5)
Implantable
cardioverter
defibrillator
I:115(16.9)
C:113(16.7)

The frequency of follow-up visits at the heart failure centers was determined
according to the patients’ needs, but was not less than once every 6 months.
Nurse, cardiologists, dietitians and social workers

Koehler 2018
NCT01878630;
TIM-HF2

1 anno
Mortalità: 1 anno
Mortalità per cause CV: 1 anno
Qualità (MLHQF): 1 anno

The remote patient management intervention consisted of the following: a daily
transmission of bodyweight, systolic and diastolic blood pressure, heart rate,
analysis of the heart rhythm, peripheral capillary oxygen saturation (SpO2) and a
self-rated health status (scale range one to five) to the telemedical centre; a
definition of a patient’s risk category using the baseline and followup visit
biomarker data in combination with the daily transmitted data; patient education;
and co-operation between the telemedical centre, and the patient’s GP and
cardiologist.
cardiology and GP

6 mesi
Kulshreshtha 2010

Mortalità: 6 mesi
Ricovero ospedaliero: 6 mesi
Ricovero ospedaliero per HF
(media): 6 mesi

RM participants received home monitoring for six months after hospital discharge
and the control and non-participant group received standard care for a similar time
period. there were two nursing visits to obtain consent, assess patient baseline
parameters, and establish competency with technology. Physician orders were
obtained before the nurse arranged a home visit. The RM nurse made weekly phone
calls to the patients to provide additional instruction as needed, monitor adherence
to the RM program, and solicit patient feedback about the program. The skilled
nursing portion of the telephone call included evaluation of the RM readings and a
telephone assessment of the patient. The RM nurse further evaluated patients who
experienced clinical signs or symptoms of a worsening condition. Nurse
recommendations included increased diuretic dose (if a physician’s order was in
place), physician or cardiologist notification, referral to the ER, and continued
monitoring.

Patients allocated to the usual care
group were followed up in accordance
with the current guidelines for the
management and treatment of patients
with heart failure. Throughout the
study follow-up, the patient’s GP and
cardiologist were free to adjust or
prescribe treatments in accordance
with the patient’s clinical condition.

Standard care

I:70 (11) C:70
(10)

NS

NS

I: 65.0 (±2.2)
C: 70.2 (±1.7)

Readmissions
per patient in
last 12months
prior to index
hospitalization
(mean ± SD)
I:0.7 (±1.04)
C:0.8 (±1.04)

NS

I: 47%, C:48%

NS

ACE inhibitors or ARBs I: 628(82%) C: 641 (83%)
ARN inhibitors I: 44(6%) C: 47(6%)
β blockers I: 702(92%) C: 711(92%)
Aldosterone antagonists I: 441(58%) C: 405(52%)
Loop diuretics I: 717(94%) C: 721(93%)
Thiazides I: 191(25%) C: 185(24%)
Other diuretics I: 4(1%) C: 1(0%)
Vitamin K antagonists I: 265(35%) C: 272(35%)
Antiplatelet therapy I: 103(13%) C: 130(17%)
NOACs I: 205(27%) C: 208(27%)
Platelet aggregation inhibitors I: 266(35%) C: 267(35%)
Lipid-lowering drugs I: 456(60%) C: 453(59%)
Insulin I: 170(22%) C: 170(22%)
Oral hypoglycaemic drugs I: 206(27%) C: 185(24%)
Ivabradine I: 22(3%) C: 43(6%)
Calcium antagonists I: 163(21%) C: 188(24%)
Nitrates I: 37(5%) C: 48(6%)
Digitalis glycosides I: 119(16%) C: 133(17%)
Antiarrhythmic drugs I: 99(13%) C: 98(13%)

Cardiac medications included Anticoagulants, vasodilators,
digitalis, statins, diuretics, antiplatelet agents, angiotensin
II receptor blockers, ACE-Inhibitors, Beta blockers, and
calcium channel blocker. I:6.1(±0.31) C:6.2(±0.24)

Nurse, physician, cardiologist
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3 mesi
Schmaderer 2021

Qualità (EQ-5D): 3 mesi
Ricovero ospedaliero: 3 mesi

Patients in the mHealth group were given additional app features: reminders to
weigh, take medications, and attend appointments. Intervention components within
the app included education, confidence building, self-monitoring, and self-efficacy.
In addition, patients in the mHealth+ group received virtual visits with an nurse
practitioner/community health worker team via the Zoom platform for the first 2
months of the 3-month intervention. The community health worker also focused on
community resources and barriers to adherence.
Virtual visits

3 mesi
Schwarz 2008

Qualità (MLHQF): 3 mesi
Sintomi (CES-D): 3 mesi
Ricovero ospedaliero: 3 mesi

6 mesi
Soran 2008
HFMS

Mortalità: 6 mesi
Mortalità per cause CV: 6 mesi
Qualità (KCCQ): 6 mesi
Ricovero ospedaliero: 6 mesi
Ricovero ospedaliero per HF
(numero): 6 mesi

Nurse, community health worker, HF educators
The HF care manager, an APN, was responsible for daily monitoring of parameters
received electronically. When participants had measurements outside of prescribed
parameters, the monitoring nurse called the caregiver in the dyad to further assess
the situation, provide education, and update the medication regimen. In addition,
the APN notified the primary physician or cardiologist about the patient’s status as
needed.
cardiologists and internal medicine physicians, HF care manager, trained registered
nurses, advanced practice nurses (APNs)
HFMS consists of a home-based disease management program to monitor and to
detect early signs and symptoms of heart failure using telecommunication
equipment; such early detection could allow practitioners to focus their clinical
resources on patients needing interventions. Patients assigned to HFMS were
contacted to arrange the delivery and setup of the device. If, on review by the HFMS
nurse, benchmarks were met for weight alerts or symptom alerts, the HFMS nurse
immediately contacted the patient to ensure that the alerts had been met. After
nurseepatient interactions, the primary physician was immediately notified of the
change in either weight or symptoms by a fax report. Physicians were then able to
adjust medications, schedule an office visit, or initiate other therapeutic changes
with the goal being to prevent further deterioration and to stave off the need for a
hospitalization.

All patients received standard of care
from the enrolling institution that
included evidence-based HF education
including an HF resource booklet, HF
videos, pharmacist and nutritionist
consultation, and reinforcement phone
calls with the HF educator during the
first month post discharge.

56.3 (14.2)

21 (28.4)

All

Standard care

I:77.1±7.3
C:79.1±6.9

NS

NS

Patients randomized to SC were
provided a digital home scale and
instructed to weigh themselves daily
and record heart failure symptoms. All
participants were provided with
educational materials and information
as to when they should seek medical
attention related to the worsening of
their heart failure

I:76.9
(7.1)
C:76.0 (6.8)

NS

NS

In the Usual Care group, patients were
discharged with appointments for
follow-up every three months at our
Heart Failure clinic, in accordance
with guidelines for fragile patients.

72 (3)

NS

NS

65%

I: 76,5% C:82%

III: C:40.7 I:42.5

Biventricular pacemaker 4 (5.4)
Implantable device 8 (10.8)

Heart medication: I:5.6±1.9 C:5.4±2.0

Angiotensin-converting enzyme inhibitor C:76.8 I:76.2
b-blocker C:78.7 I:81.9
Digoxin C:47.1 I:43.7
Diuretic C:94.8 I:93.7
Calcium channel blocker C:8.4 I:10.6
Angiotensin receptor blocker C:21.3 I:20.6
Hydralazine C:10.3 I:11.2
Nitrate C:35.5 I:32.5
Antiarrhythmic C:12.3 I:11.9

primary care physician, HFMS nurses
12 mesi

Villani 2014

Mortalità: 12 mesi
Sintomi (PHQ-9): 12 mesi
Ricovero ospedaliero per HF: 12
mesi
Ottimizzazione della terapia: 12
mesi
Altri outcome (NYHA): 12 mesi

In the Integrated Management group, patients and their caregivers had specific
training in the use of the dedicated PDA. In addition, the psychologist was available
for counselling during each follow-up visit. The cardiologist could modify the
treatment and suggest further evaluations or tests as required. Telemonitoring
messages were received by a staff operator and checked by a nurse.

100% Mean (SD)
3.01 (0.45)

NS

Phsycologist, cardiologist, nurse
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OUTCOME CRITICI
Mortalità (tutte le cause)
Si rileva una riduzione significativa della mortalità a 6 mesi per l’intervento a medio termine, ma non
significativa per l’intervento a lungo periodo (dove l’outcome è valutato fino ai 2.7 anni per lo studio di KalterLeibovici 2017)

Mortalità per cause CV
Separatamente per gli interventi a medio e lungo periodo, non si identifica una significativa riduzione del
rischio di mortalità a 6 mesi. Tuttavia, considerando la stima pooled si mostra una riduzione significativa del
rischio di mortalità per cause CV, RR 0.76 (0.59-0.99).
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Qualità della vita correlata alla salute
Non si identifica una chiara differenza circa la qualità della vita considerando gli strumenti KCCQ e MLHQF,
per l’intervento a breve, medio o lungo termine.
KCCQ

MLHQF

Così, ad un anno non si identifica una significativa modifica della qualità della vita (dal baseline alla misura
della stessa), misurata con MLHQF, tra i due gruppi considerati.

Medio termine
Dallo studio di Goldberg 2003: “No difference in the baseline Minnesota Living with Heart Failure
Questionnaire, SF-12 and Health Stress questionnaires was observed between the groups.”
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Breve termine
Dallo studio di Schmaderer 2021 (EQ-5D): “For health-related quality of life, there were no significant
differences by group in EQ-5D index or visual analog scale at baseline. In addition, there were no betweengroup significant differences on the EQ-5D index or visual analog scale at 3 months; however, the EQ-5D
visual analog scale scores showed a trend for improvement at month 3 for the mHealth and mHealth +
groups (Figure 4). In relation to change scores and effect sizes, the EQ5D visual analog scale had a small effect
(d = 0.32) in the mHealth+ group compared with enhanced usual care”.

Lungo termine
Considerando l’intervento a lungo termine, si registra un significativo incremento della qualità della vita a 2.7
anni, misurata con lo strumento SF-36, sia per la componente mentale che fisica.

adjusted for study center; year at recruitment; study period; sex; baseline value of the endpoint variable, age, NYHA function classification, and 6minute walk test
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Ricovero non pianificato (per tutte le cause) durante lo studio
L’analisi mostra una diminuzione del rischio di ricovero ospedaliero a 3 mesi oppure 12 o 18 mesi, significativa
per l’intervento a breve termine, non significativa per l’intervento a lungo termine.

Valutando la media dei ricoveri ospedalieri a 6 mesi, non si mostra una chiara differenza tra i due gruppi (per
l’intervento a medio termine).

Infine, valutando il numero di ricoveri ospedalieri non si registra una chiara differenza tra il gruppo a cui è
applicato l’intervento rispetto al controllo.
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Lungo termine
Dallo studio di Kalter-Leibovici 2017: “The total number of hospital admissions and in-hospital days for heart
failure and for all causes during follow-up did not significantly differ between the two study groups. On
average, the number of in-hospital days for heart failure among patients assigned to disease management
was 28% lower than among patients assigned to usual care [adjusted rate ratio (RR): 0.720; 95% CI, 0.508 to
1.021] (Table 4). Compared to a patient assigned to usual care, on average, a patient assigned to disease
management stayed about 1.6 fewer days in the hospital for heart failure during the first 2 years of followup (95% CI, −2.9 to +0.1 days). Similarly, the average number of heart failure hospital admissions was
18% lower among patients assigned to disease management than among patients assigned to usual care
(adjusted RR: 0.816; 95% CI, 0.665 to 1.001). Compared to a patient assigned to usual care, on average, a
patient assigned to disease management had about 0.2 fewer heart failure hospital admissions during the
first 2 years of follow-up (95% CI, −0.3 to 0.0; p = 0.051). There were no statistically significant differences
between the two treatment groups with respect to the total number of in-hospital days (adjusted RR: 0.886;
95% CI, 0.749 to 1.048), and the total number of hospital admissions for all causes (adjusted RR: 0.935; 95%
CI, 0.840 to 1.040).”

Ricovero ospedaliero per scompenso cardiaco
Si rileva una significativa riduzione del rischio di ricoveri ospedalieri per scompenso cardiaco a 12 o 18 mesi
(per l’intervento a lungo termine).
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Considerando la media dei ricoveri a 6 mesi, si rileva una riduzione non significativa dei ricoveri ospedalieri
per scompenso cardiaco (per l’intervento a medio termine).

Così, anche il numero di ricoveri ospedalieri per scompenso cardiaco a 6 mesi non risulta significativamente
differente tra i due gruppi a confronto (considerando l’intervento a medio termine).
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Lungo termine
Dallo studio di Kalter-Leibovici 2017: “The total number of hospital admissions and in-hospital days for heart
failure and for all causes during follow-up did not significantly differ between the two study groups. On
average, the number of in-hospital days for heart failure among patients assigned to disease management
was 28% lower than among patients assigned to usual care [adjusted rate ratio (RR): 0.720; 95% CI, 0.508 to
1.021] (Table 4). Compared to a patient assigned to usual care, on average, a patient assigned to disease
management stayed about 1.6 fewer days in the hospital for heart failure during the first 2 years of followup (95% CI, −2.9 to +0.1 days). Similarly, the average number of heart failure hospital admissions was
18% lower among patients assigned to disease management than among patients assigned to usual care
(adjusted RR: 0.816; 95% CI, 0.665 to 1.001). Compared to a patient assigned to usual care, on average, a
patient assigned to disease management had about 0.2 fewer heart failure hospital admissions during the
first 2 years of follow-up (95% CI, −0.3 to 0.0; p = 0.051). There were no statistically significant differences
between the two treatment groups with respect to the total number of in-hospital days (adjusted RR: 0.886;
95% CI, 0.749 to 1.048), and the total number of hospital admissions for all causes (adjusted RR: 0.935; 95%
CI, 0.840 to 1.040).”
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OUTCOME IMPORTANTI
Ottimizzazione e aderenza al trattamento
A sei mesi (Dendale 2012) fino ad un anno (Villani 2014, il quale misura il numero di pazienti che hanno
raggiunto il 70% della dose target), si registra una tendenza, seppur non significativa, ad aumentare le
prescrizioni farmacologiche secondo dose target.
ACEi

BB

13

ARB, aldosterone antagonists, loop diuretics

Così a 6 mesi si rileva un incremento non significativo della dose (mg) di farmaci quali diuretici e diuretici
tiazidici.

Eventi avversi (ipotensione, iperkaliemia e funzionalità renale)
Nessuno studio è stato identificato per questo outcome.

Esiti riportati dai pazienti
Nessuno studio è stato identificato per questo outcome.
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ALTRI OUTCOME
Modifica NYHA
Lungo termine
Si registra una significativa riduzione di una classe circa la classificazione NYHA a 2.7 anni, considerando
l’intervento a lungo termine.

Odds ratios were calculated for a 1-class decrease in NYHA functional classification; Odds ratios derived from non-linear mixed models, adjusted for study center; year at
recruitment; study period; sex; baseline value of the endpoint variable, age, NYHA function classification, and 6 -minute walk test

Dallo studio di Villani 2014: “At one-year follow-up, integrated management patients showed lower NYHA
class with respect to the usual care patients (e.g. NYHA class 2.1 vs 2.4, P<0.02).”

Sintomi
Considerando l’intervento a lungo termine, non si registra una riduzione dei sintomi depressivi a 3 mesi
(Schwarz 2008), mentre un significativo decremento è registrato ad un anno (Villani 2014).

Così, un significativo decremento è rilevato circa i sintomi depressivi a 2.7 anni (considerando l’intervento a
lungo termine).

Odds ratios derived from non -linear mixed models, adjusted for study center; year at recruitment; study period; sex; baseline value of the endpoint variable, age, NYHA
function classification, and 6-minute walk test

15

Analisi stratificate
Per gli outcome critici, sono state realizzate analisi stratificate considerando oltre alla durata dell’intervento
anche il livello di rischio del paziente (basso o alto).

OUTCOME CRITICI
Mortalità (tutte le cause)
La mortalità è stata investigata da studi che applicano l’intervento a medio o lungo termine, tra pazienti a basso
o alto rischio. Si rileva una riduzione significativa della mortalità, tra pazienti ad alto rischio a cui è applicato
un intervento a medio termine, come confermato dalla stima globale.

Mortalità per cause CV
Separatamente per gli interventi a medio e lungo periodo, non si identifica una significativa riduzione del
rischio di mortalità a 6 mesi tra pazienti a basso rischio. Tuttavia, considerando la stima pooled si mostra una
riduzione significativa del rischio di mortalità per cause CV, RR 0.76 (0.59-0.99).
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Qualità della vita correlata alla salute
Non si identifica una chiara differenza circa la qualità della vita considerando gli strumenti KCCQ e MLHQF,
per l’intervento a breve, medio o lungo termine e tra pazienti a basso o alto rischio.
KCCQ

MLHQF

Lo studio di Goldberg 2003 applica un intervento a medio termine ai pazienti con alto rischio: “No difference
in the baseline Minnesota Living with Heart Failure Questionnaire, SF-12 and Health Stress questionnaires
was observed between the groups.”

Così, ad un anno non si identifica una significativa modifica della qualità della vita (dal baseline alla misura
della stessa), misurata con MLHQF, tra i due gruppi considerati.
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EQ-5D
Lo studio di Schmaderer 2021 applica un intervento a breve termine tra pazienti ad alto rischio (EQ-5D): “For
health-related quality of life, there were no significant differences by group in EQ-5D index or visual analog
scale at baseline. In addition, there were no between-group significant differences on the EQ-5D index or
visual analog scale at 3 months; however, the EQ-5D visual analog scale scores showed a trend for
improvement at month 3 for the mHealth and mHealth + groups (Figure 4). In relation to change scores and
effect sizes, the EQ5D visual analog scale had a small effect (d = 0.32) in the mHealth+ group compared with
enhanced usual care”.

SF-36
Lo studio di Kalter-Leibovici et al valuta la qualità della vita con lo strumento SF-36 tra pazienti ad alto rischio
a cui è stato applicato un intervento a lungo termine. Si registra un significativo incremento della qualità della
vita a 2.7 anni, misurata con lo strumento SF-36, sia per la componente mentale che fisica.

adjusted for study center; year at recruitment; study period; sex; baseline value of the endpoint variable, age, NYHA function classification, and 6minute walk test
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Ricovero non pianificato (per tutte le cause) durante lo studio
Gli studi che investigano il ricovero ospedaliero applicano un intervento a breve (paziente ad alto rischio)
oppure lungo termine (paziente a basso rischio). Si rileva una diminuzione significativa di ricovero
considerando l’intervento a breve termine applicato a pazienti ad alto rischio.

Valutando la media dei ricoveri ospedalieri a 6 mesi, non si mostra una chiara differenza tra i due gruppi (per
l’intervento a medio termine tra pazienti a basso o alto rischio).

Infine, valutando il numero di ricoveri ospedalieri non si registra una chiara differenza tra il gruppo a cui è
applicato l’intervento (breve termine tra pazienti ad alto rischio oppure medio termine tra pazienti a basso
rischio) rispetto al controllo.
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Ricovero ospedaliero per scompenso cardiaco
Gli studi che hanno investigato il ricovero per scompenso cardiaco hanno applicato un intervento a lungo
termine tra pazienti a basso o alto rischio. Si rileva una riduzione significativa del rischio di ricoveri ospedalieri
per scompenso cardiaco tra pazienti ad alto rischio, come confermato dalla stima globale.

Gli studi che hanno analizzato la media dei ricoveri per scompenso cardiaco a 6 mesi, hanno considerato un
intervento a medio termine (tra pazienti a basso o alto rischio). Si rileva una riduzione non significativa dei
ricoveri ospedalieri per scompenso cardiaco.

Così, anche uno studio che analizza il numero di ricoveri ospedalieri per scompenso cardiaco a 6 mesi tra
pazienti a basso rischio, non identifica una differenza significativa tra i due gruppi a confronto (considerando
l’intervento a medio termine).
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CQ1. Multi-disciplinary team
Appendix D. Valutazione della qualità metodologica degli studi inclusi
Palliative care

Total studies included in the RS
Last date search update

Type of evidence synthesis
Overall quality
1-Question and inclusion
2-Protocol
3-Study design
4-Comprehensive search
5-Study selection
6-Data extraction
7-Excluded studied justification
8-Included studied details
9-Risk of Bias
10-Source of funding of included studies
11-Appropriate statistical methods for analysis
12-Rob on meta-analyses
13-Rob on individual studies
14-Explanation for heterogeneity
15-Publication bias
16-Conflict of interest
tot yes nei critici (out of 7)
TOT NO nei critici (out of 7)
tot no nei NON-critici

Muhammad
2021
10
August 2020

Sahlollbey
2019
10
June 2019

Meta-analysis

A systematic
review

Systematic review
and narrative
synthesis

VERY LOW

LOW

VERY LOW

Yes
No
No
Yes
Yes
Yes
No
Partial
Yes
Yes
Yes
Yes
Yes
No
No
Yes

Yes
Yes
No
Yes
Yes
Yes
Partial Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
No

Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes

4
3
2

6

5

1

2

4

1

Datla 2019
13 (+ 10 obs)
December 2017

Blumer 2021, Van Spall 2019 (PACT-HF)
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants
and personnel
(performance bias)

Authors'
judgement
UNCLEAR
RISK*

Support for judgement

LOW RISK*
HIGH RISK

Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)
Other bias

LOW RISK*

Clinicians were unblinded to treatment allocation and patients
were considered unblinded. Personnel who collected PROs were
blinded. Clinical outcomes were adjudicated independent of this
trial.
Clinicians were unblinded to treatment allocation and patients
were considered unblinded. Personnel who collected PROs were
blinded. Clinical outcomes were adjudicated independent of this
trial.

LOW RISK*
LOW RISK

*dalla revisione sistematica di Li et al

Funding. The study was funded by peer-reviewed grants held by
HGCV from Canadian Institutes of Health Research (#135917),
Ontario Ministry of Health and Long Term Care (MOHLTC)
Health System Research Fund (6686), as well as in-kind support
from the participating hospitals and Community Care Access
Centers. In addition, Dr. Van Spall received salary support from
the Women As One Escalator Award and McMaster Department
of Medicine for a portion of the study. This study was supported
by ICES, which is funded by an annual grant from the Ontario
Ministry of Health and Long-Term Care (MOHLTC). The
opinions, results and conclusions reported in this paper, and
selection of journal for submission, are those of the authors and
are independent of the funding sources. PHRI and ICES
employees received salary support for their roles through the
study’s grant funds. The roles of employees from other institutions
were funded by in-kind institutional support.
Similarity at baseline. The intervention and usual care groups
were similar in baseline demographics, QOL, comorbidities,
estimated prognosis based on the Charlson32 index, and health
care utilization based on length of stay and mean resource
intensity weights during the index hospitalization there was no
significant difference between the intervention and usual care
groups in the proportion that filled postdischarge prescriptions for
angiotensin-converting
enzyme
inhibitors,
β-blockers,
mineralocorticoid receptor antagonists, or diuretics at 7 days
(82.5% vs 79.8%; P = .11) or 30 days (92.8% vs 92.7%: P = .95).

Wong 2016
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)

Authors'
judgement
LOW RISK

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

LOW RISK

LOW RISK
LOW RISK

Support for judgement
The responsible APN called the site investigator for a random
assignment generated by the computer software Research
Randomizer.
The responsible APN called the site investigator for a random
assignment generated by the computer software Research
Randomizer.
The demographic and secondary data were collected by research
assistants who were trained and blind to the grouping.
The demographic and secondary data were collected by research
assistants who were trained and blind to the grouping.
A total of 389 subjects were screened, with 305 excluded. The
remaining 84 eligible subjects were randomised. A total of 16
subjects were lost to follow-up (see figure 1 of the paper).
The principle of intention to treat was employed.
All outcomes were reported in the results section.
Trial registration number HKCTR-1562
Funding. The work described in this paper was fully supported by
a grant from the Research Grants Council of the Hong Kong
Special Administrative Region, China (RGC Ref No 549212).
Similarity at baseline. The demographic background of the two
groups was equivalent. There was no significant between-group
difference in clinical parameters, including HF aetiology, mean
left ventricular ejection fraction, comorbidity, treatment and
medications received, except for the NYHA Class (p=0.03). The
perceived health status (PPS and ESAS) at baseline were
equivalent in the two groups, and there was no significant
difference in their length of hospital stay.

Bekelman 2018
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)

LOW RISK

Blinding of outcome
assessment (detection bias)

Incomplete outcome data
(attrition bias)

Selective reporting
(reporting bias)

Other bias

LOW RISK

Support for judgement
Eligible patients who provided informed consent completed
baseline measures and were then randomized to receive the
CASA intervention or usual care. The randomization sequence
was computer-generated using random block sizes and
stratification by study site and was concealed from study
personnel.
Eligible patients who provided informed consent completed
baseline measures and were then randomized to receive the
CASA intervention or usual care. The randomization sequence
was computer-generated using random block sizes and
stratification by study site and was concealed from study
personnel.
Single blind - because of the nature of the intervention,
participants could not be blinded.
Hospitalizations and mortality were reported (blinded) during the
study to the data and safety monitoring committee.
Single blind - because of the nature of the intervention,
participants could not be blinded.

LOW RISK

Hospitalizations and mortality were reported (blinded) during the
study to the data and safety monitoring committee
The missing patient-reported data rate of 21% at 6 months,
equivalent in both arms, is similar to other studies of seriously ill
populations.

HIGH RISK

Data from all participants were included regardless of level of
participation, using an intent-to-treat approach.
The study protocol was approved by the Colorado Multiple
institutional review board, and the trial was regularly reviewed by
an independent data and safety monitoring committee.

HIGH RISK

All the patient reported outcome listed in the protocol (except of
Other: SCHFI, Mutuality Scale, ESSI, Satisfaction) are
summarize in the results section, however, the caregiver reported
outcome are not present.
Funding. This work was supported by grant R01-013422 from the
National Institute of Nursing Research, National Institutes of
Health; grant UL1 TR001082 from the National Institutes of
Health/National Center for Advancing Translational Sciences
Colorado Clinical and Translational Science Award; and grant
CDA 08-022 from the Veterans Affairs Health Services Research
and Development Service. The funding sources had no role in the
design and conduct of the study; collection, management,
analysis, and interpretation of the data; preparation, review, or
approval of the manuscript; and decision to submit the manuscript
for publication.
Similarity at baseline. Baseline characteristics were balanced
between groups, except those in the intervention group were
significantly more likely to have a biventricular pacemaker and
to be less short of breath compared with those in the control group

Rogers 2017
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

Authors'
judgement
LOW RISK

LOW RISK

HIGH RISK

HIGH RISK
LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

U RISK

Support for judgement
Enrolled patients were randomized in a 1:1 allocation to usual
care (UC) alone or UC plus palliative care intervention
(UC+PAL) using a complete randomization scheme.
Enrolled patients were randomized in a 1:1 allocation to usual
care (UC) alone or UC plus palliative care intervention
(UC+PAL) using a complete randomization scheme.
The trial was unblinded, since blinding of the intervention was
not feasible.
The trial was unblinded, since blinding of the intervention was
not feasible.
All reported analyses were performed using the intention-to-treat
principle.
The authors affirmed in the limitation section: ‘12% of patients
were either lost to follow-up or withdrew consent for
participation, due in part to advanced disease; this is consistent
with other studies and reflects the difficulty of retaining seriously
ill patients in clinical trials. This reduced the proportion of the
study population able to contribute data to the primary endpoints.
While such types of missing data can create biases in the analysis
of quality-of-life data, we believe this is unlikely in our study due
to the equal mortality rate in the two arms and the equivalent loss
to follow-up for survivors’.
All outcomes were reported in the results section.
ClinicalTrials.gov Identifier: NCT01589601
Funding. The PAL-HF study was funded by the National Institute
of Nursing Research (NINR). Dr. Steinhauser is a Health Scientist
with the Center for Health Services Research and Development
in Primary Care, Durham VA Medical Center, Durham, NC. The
views expressed in this article are those of the authors and do not
necessarily reflect the position or policy of the Department of
Veterans Affairs or the United States government.
Similarity at baseline. There were no significant differences in
baseline demographic characteristics by treatment assignment.

Hopp 2016
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)

Other bias

Authors'
judgement
UNCLEAR
RISK

Support for judgement

HIGH RISK

After written informed consents
questionnaires were completed and
control groups conducted.
After written informed consents
questionnaires were completed and
control groups conducted.
Open label

HIGH RISK

Open label

UNCLEAR
RISK
UNCLEAR
RISK

Not reported

UNCLEAR
RISK

LOW RISK

were obtained, baseline
randomization to PCC and
were obtained, baseline
randomization to PCC and

All outcomes were reported in the results section.
No information about the intention-to-treat principle were
reported.
Funding. This work was supported by the Blue Cross/Blue Shield
Foundation of Michigan (grant no. 1074-II PIRAP, Rob Zalenski,
Principal Investigator)
Similarity at baseline. There were no significant differences in the
baseline variables by treatment group.

O’Donnell 2018
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)

HIGH RISK

Blinding of outcome
assessment (detection bias)

HIGH RISK

Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)

LOW RISK

Other bias

LOW RISK

LOW RISK

Support for judgement
Eligible patients providing written informed consent were
randomly allocated 1:1 to a structured, social worker–led
palliative care intervention or usual care using a permuted block
randomization scheme.
Eligible patients providing written informed consent were
randomly allocated 1:1 to a structured, social worker–led
palliative care intervention or usual care using a permuted block
randomization scheme.
All patients were identified and enrolled by the study coordinator
(A.E.O.), who was blinded to the allocation sequence.
The authors suggested the ‘inability to blind patients and health
care professionals to the intervention’ as a limitation of the study.
All patients were identified and enrolled by the study coordinator
(A.E.O.), who was blinded to the allocation sequence.
The authors suggested the ‘inability to blind patients and health
care professionals to the intervention’ as a limitation of the study.
Analyses were conducted by intention to treat.
The full trial protocol is available inSupplement 1 of the paper.
All outcome listed in the protocol are summarize in the results
section.
Funding. This study was supported by a Watkins Discovery
Award from Brigham and Women’s Hospital, made possible
through a philanthropic gift from the E. G. Watkins Family
Foundation. The funders had no role in the design and conduct of
the study; collection, management, analysis, and interpretation of
the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.
Similarity at baseline. There were no significant differences in the
baseline variables by treatment group.

Bekelman 2015
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)

HIGH RISK

Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)

LOW RISK

Other bias

LOW RISK

HIGH RISK

Support for judgement
The study database was used to create the randomization
sequence using block randomization, with stratification by study
site and 1:1 randomization of patients to the intervention and to
usual care. The randomization sequence was concealed from the
study personnel.
The study database was used to create the randomization
sequence using block randomization, with stratification by study
site and 1:1 randomization of patients to the intervention and to
usual care. The randomization sequence was concealed from the
study personnel.
The authors explained that they were unable to blind participants
to the intervention.
A research assistant (who was blinded to the randomization arm)
collected 3-month and 6-month follow-up study outcome
measures by phone or in person.
The authors explained that they were unable to blind participants
to the intervention.
A research assistant (who was blinded to the randomization arm)
collected 3-month and 6-month follow-up study outcome
measures by phone or in person.
All primary and secondary analyses were conducted using an
intent-to-treat approach.
The full study protocol can be found in the trial protocol in the
Supplement of the paper. Guideline-Based Care and Medication
Adherence listed in the protocol, are not present in the results
section.
clinicaltrials.gov Identifier: NCT00461513
Funding. The Patient-Centered Heart Failure Trial was funded by
grant IIR 06-068 from the Department of Veterans Affairs Health
Services Research and Development. Dr Bekelman was
supported by Career Development Award 08-022 from the
Department of Veterans Affairs Health Services Research and
Development during this study. The Department of Veterans
Affairs had no role in the design and conduct of the study; the
collection, management, analysis, and interpretation of the data;
the preparation, review, or approval of the manuscript; and the
decision to submit the manuscript for publication.
Similarity at baseline. “Treatment groups were balanced with
respect to all baseline patient characteristics”

Sidebottom 2015
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
UNCLEAR
RISK

Allocation concealment
(selection bias)

UNCLEAR
RISK

Blinding of participants and
personnel (performance
bias)

UNCLEAR
RISK

Blinding of outcome
assessment (detection bias)

UNCLEAR
RISK

Incomplete outcome data
(attrition bias)

HIGH RISK

Support for judgement
After enrollment and baseline data collection, patients were
immediately randomized to the study group and notified of
whether they were in the intervention or control group so they
would know whether to expect a visit from a PC provider.
After enrollment and baseline data collection, patients were
immediately randomized to the study group and notified of
whether they were in the intervention or control group so they
would know whether to expect a visit from a PC provider.
After enrollment and baseline data collection, patients were
immediately randomized to the study group and notified of
whether they were in the intervention or control group so they
would know whether to expect a visit from a PC provider.
After enrollment and baseline data collection, patients were
immediately randomized to the study group and notified of
whether they were in the intervention or control group so they
would know whether to expect a visit from a PC provider.
Of the 116 intervention patients, 4 withdrew from the study at the
time the provider came to the room because they changed their
mind. An additional 11 intervention patients did not receive the
intervention because the PC team was unable to conduct the
consultation prior to the patient’s discharge. Thus 13% of those
initially randomized to the intervention group did not get the
intervention. There were 19 deaths during the study period and 14
withdrawals from the study. Most of the withdrawals came in the
form of refusals to respond to mailed surveys.
Outcome measures from the EHR were excluded for the patients
who withdrew from the study, depending on time of withdrawal.

Selective reporting
(reporting bias)

LOW RISK

Other bias

UNCLEAR
RISK

Analysis used an intention-to-treat model including all patients
regardless of amount of intervention received.
All outcomes were reported in the results section.

Funding. This study was funded by the Abbott Northwestern Hospital Foundation.
Similarity at baseline. Baseline demographics were comparable
across the study groups with the exception of age. Patients in the
intervention group were on average 5.1 years older than patients
in the control group.

Denvir 2016
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

Authors'
judgement
UNCLEAR
RISK

Support for judgement
Novel Phase 2 randomised controlled

UNCLEAR
RISK
UNCLEAR
RISK

Novel Phase 2 randomised controlled

UNCLEAR
RISK
HIGH RISK

Not reported

Selective reporting
(reporting bias)

LOW RISK

Other bias

HIGH RISK

Not reported

Three patients withdrew from the study during the 24 week
follow-up period; 2 due to worsening illness and/or admission to
hospital (delayed group) and 1 patient withdrew their consent for
personal reasons (early group). There were 7 deaths; 4 in the early
group and 3 in the delayed group.
Intention-to-treat principle was not mentionated.
The study protocol was approved by the Lothian Research Ethics
Committee (reference 12/SS/0223) and conducted in
collaboration with a UKCRC-registered Clinical Trials Unit.
All outcomes were reported in the results section.
Funding. The study was funded by Marie Curie Research.
Similarity at baseline. “Treatment groups seem not to be well
balanced with respect to all baseline patient characteristics in
terms of smoking status, primary diagnosis of ACS or heart
failure, comorbidities”

O’Riordan 2019
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

UNCLEAR
RISK
UNCLEAR
RISK
LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

UNCLEAR
RISK

Support for judgement
Patients were randomized within blocks of six to minimize
potential bias and confounding. A member of the research team
with no contact with the study patients conducted a random
assignment procedure to prevent any bias in the allocation to
groups.
Patients were randomized within blocks of six to minimize
potential bias and confounding. A member of the research team
with no contact with the study patients conducted a random
assignment procedure to prevent any bias in the allocation to
groups.
The statistician was blinded to group coding.

The statistician was blinded to group coding.
Out of 117 eligible patients, 39 were enrolled (33% participation
rate). Three patients in UC and six patients in the intervention
group dropped out. A total of 30 patients (14 patients UC and 16
intervention) completed follow-up surveys.
Intention-to-treat principle was not mentionated, but the analysis
of repeated measurements ensures subjects with missing data can
still be included.
All outcomes were reported in the results section.
Clinical trials Identifier: NCT01461681.
Funding. Funding was provided by the National Palliative Care
Research Center.
Similarity at baseline. The intervention group had significantly
more women than the UC group (69%, n = 11 vs. 28%, n = 4; p
= 0.03)

Nurse intervention
Total studies included in the RS
Last date search update
Type of evidence synthesis
Overall quality
1-Question and inclusion
2-Protocol
3-Study design
4-Comprehensive search
5-Study selection
6-Data extraction
7-Excluded studied justification
8-Included studied details
9-Risk of Bias
10-Source of funding of included studies
11-Appropriate statistical methods for analysis
12-Rob on meta-analyses
13-Rob on individual studies
14-Explanation for heterogeneity
15-Publication bias
16-Conflict of interest
tot yes nei critici (out of 7)
TOT NO nei critici (out of 7)
tot no nei NON-critici

Ordóñez-Piedra
Qiu 2021
2021
11
15
2012 - July 2018
2020
A systematic review A meta-analysis
VERY LOW

LOW

Yes
Yes
Yes
No
Yes
Yes
Partial Yes
Partial Yes
Yes
No
NA
NA
Yes
No
No
Yes

Yes
No
No
Yes
No
Yes
Partial Yes
Partial Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes

4
2
2

5
1
3

Andryukhin 2010
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Support for judgement
Selected patients were stratified by sex and randomized with the
‘randomization by envelopes’ method into two equal groups: a
control group (usual care group) and an intervention group (usual
care nursing intervention group). An external collaborator that
did not know the patients performed this procedure.
Selected patients were stratifi d by sex and randomized with the
‘randomization by envelopes’ method into two equal groups: a
control group (usual care group) and an intervention group (usual
care nursing intervention group). An external collaborator that
did not know the patients performed this procedure.
Single blinded

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)
Other bias

LOW RISK

The subjects were tested at baseline (T0, before randomization)
and after six months (T6) by nurses and physicians, who did not
know whether the patient belonged to the intervention or the
control group (single blinded).
Events were analyzed on patients assigned to the intervention

LOW RISK

All outcomes were reported in the results section.

LOW RISK

Funding. This research was run without any external funding.
Similarity at baseline. No significant differences were observed
between the control and intervention groups in age, sex, NYHA
class or number of prescribed medications.

LOW RISK

Blue 2001
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)

Authors'
judgement
LOW RISK

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)
Other bias

LOW RISK

LOW RISK
LOW RISK

UNCLEAR
RISK

Support for judgement
Study nurses phoned the Robertson Centre for Biostatistics and
the patient was allocated to one or other intervention group from
a randomisation list.
Study nurses phoned the Robertson Centre for Biostatistics and
the patient was allocated to one or other intervention group from
a randomisation list.
All hospital admissions were adjudicated blind to treatment
allocation.
All hospital admissions were adjudicated blind to treatment
allocation.
The authors screened 801 patients thought to have heart failure
on admission. Of the 361 who were eligible for the study and
survived to have echocardiography, 177 (49%) had left
ventricular systolic dysfunction. Of these, 165 gave consent and
were randomised, 81 to the usual care group and 84 to the nurse
intervention group.
Intention to treat prionciple was not mentioned
All outcomes were reported in the results section.
Funding. This study was supported by a grant from the Scottish
Office, Department of Health.
Similarity at baseline. By discharge, more patients in the
intervention group than the usual care group had started an angiotensin converting enzyme inhibitor and stopped a cacium channel
blocker

Domingues 2011
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
UNCLEAR
RISK

Support for judgement
After discharge from the hospital, patients were randomized to
receive systematic telephone contacts for a three-month
investigational period (intervention group - IG) or to receive the
usual care that consisted of the follow-up of the patient at the
return appointment at the outpatient clinic (control group - CG)
without any telephone contact.
After discharge from the hospital, patients were randomized to
receive systematic telephone contacts for a three-month
investigational period (intervention group - IG) or to receive the
usual care that consisted of the follow-up of the patient at the
return appointment at the outpatient clinic (control group - CG)
without any telephone contact.
Not reported

Allocation concealment
(selection bias)

UNCLEAR
RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

UNCLEAR
RISK

Selective reporting
(reporting bias)

LOW RISK

Intention to treat prionciple was not mentioned
The study protocol was approved by the institution’s research
ethics committee.

Other bias

UNCLEAR
RISK

All outcomes were reported in the results section.
Funding. This study was funded by FIPE and CNPq.
Similarity at baseline.The left ventricle ejection fraction was
similar in both groups, as well as the distribution of HF etiologies.

UNCLEAR
RISK
HIGH RISK

Not reported
Initially, 120 patients were randomized for the study, with 57 in
the IG (with telephone contact) and 63 in the CG (no telephone
contact). After randomization, 9 patients were excluded from the
IG for death, quit treatment, difficulty in contacting by telephone.
In total, 48 patients received the intervention. During the study
period, there were 6 deaths in the IG and 13 deaths in the CG. At
the end of the study, 87 patients completed the study protocol, of
which 40 were from the IG and 47 from the CG.

Dunagan 2005
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)
Other bias

LOW RISK

LOW RISK
LOW RISK
LOW RISK
UNCLEAR
RISK

Support for judgement
A randomly permuted block design was used with 1:1
randomization of patients within randomly selected blocks of 2,
4, or 6 patients. The ordering of subjects within each block was
also randomly assigned.
A randomly permuted block design was used with 1:1
randomization of patients within randomly selected blocks of 2,
4, or 6 patients. The ordering of subjects within each block was
also randomly assigned.
Data collectors and interviewers were blinded to treatment
allocation.
Data collectors and interviewers were blinded to treatment
allocation.
No patient was lost to follow-up and all were included in
analyses, except where specifically noted.
All outcomes were reported in the results section.
Funding. Funded by GlaxoSmithKline through the Aetna
Foundation’s Quality Care Research Fund (the Academic
Medicine in Managed Care Forum) and the Barnes-Jewish
Hospital Foundation.
Similarity at baseline. The study groups were well matched with
respect to most characteristics. There were no significant
differences in the proportion of patients on specific classes of
medications, but more treatment group patients were on target or
high doses of an ACE inhibitor.

de Souza 2014
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)

LOW RISK

Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

LOW RISK

Support for judgement
Simple sequence randomization was used, generated
electronically on the website www.randomization.com. A
healthcare professional who was not a member of the research
group was responsible for the patient allocation list.
Simple sequence randomization was used, generated
electronically on the website www.randomization.com. A
healthcare professional who was not a member of the research
group was responsible for the patient allocation list.
All endpoints were prospectively evaluated by a researcher who
was blinded to group assignment, based on the final 6-month visit
and a review of available electronic records. The intervention
nurses were blinded to the patients’ allocation group until all
instruments had been completed in the baseline period. A nurse
who was blinded to group allocation was responsible for the final
evaluations and for assessment of clinical outcomes.
All endpoints were prospectively evaluated by a researcher who
was blinded to group assignment, based on the final 6-month visit
and a review of available electronic records. The intervention
nurses were blinded to the patients’ allocation group until all
instruments had been completed in the baseline period. A nurse
who was blinded to group allocation was responsible for the final
evaluations and for assessment of clinical outcomes.
After randomization, six patients were excluded from the
interventional group and three from the control group as
described in the CONSORT diagram.
Analysis was based on the intention-to-treat principle.
The study protocol was approved by the Institutional Review
Board and Ethics Committee of each hospital. The study is
registered on the Clinical Trials website (NCT01213875).
All outcomes were reported in the results section.
Funding. Fundo de Incentivo à Pesquisa e Eventos do Hospital de
Clínicasde PortoAlegre (FIPE); Fundação de Amparo à Pesquisa
do Estado do Rio Grande do Sul (FAPERGS); Conselho Nacional
de Desenvolvimento Científico e Tecnológico (CNPq).
Similarity at baseline. “Treatment groups were balanced with
respect to all baseline patient characteristics”

Ortiz-Bautista 2019
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)

HIGH RISK

Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)

LOW RISK

Other bias

UNCLEAR
RISK

HIGH RISK

LOW RISK

Support for judgement
Patients were recruited from a cardiology outpatient clinic and
randomly allocated 1:2 to standard care (control group) or
intervention program. Simple sequential randomization was
generated by a computer program (1:2) to standard care or
intervention program.
Patients were recruited from a cardiology outpatient clinic and
randomly allocated 1:2 to standard care (control group) or
intervention program. Simple sequential randomization was
generated by a computer program (1:2) to standard care or
intervention program.
The authors declared in the limitations section that the study was
designed open-label due to the inherent inability to blind patients
and researchers to group assignment.
The principal investigator of the study (JFDJ), who was not
blinded to the assignment, adjudicated all events (death and
hospital readmission).
An intention-to-treat analysis was performed.
The medical ethics committee of our hospital approved the study
protocol and all patients provided written informed consent.
All outcomes were reported in the results section.
Funding. This work was funded by the Instituto de Salud Carlos
III (Ministry of Economy, Industry and Competitiveness)
(PI10/00777) and cofunded by the European Regional
Development Fund, through the CIBER in cardiovascular
diseases (CB16/11/00502).
Similarity at baseline. No differences were found between
groups.

Riegel 2002
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
UNCLEAR
RISK

Allocation concealment
(selection bias)

UNCLEAR
RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)

HIGH RISK

Selective reporting
(reporting bias)
Other bias

LOW RISK

HIGH RISK

UNCLEAR
RISK

Support for judgement
Although it was the physicians who were randomized, patients
were the unit of analysis for this study. It was not feasible to
randomize patients in the same physician practice to different
groups because of the possibility that the physicians would
modify care in the control group to mimic aspects of the
intervention.
Although it was the physicians who were randomized, patients
were the unit of analysis for this study. It was not feasible to
randomize patients in the same physician practice to different
groups because of the possibility that the physicians would
modify care in the control group to mimic aspects of the
intervention.
Physicians were not informed of the group to which they were
assigned.
The authors reported in the limitation section: Physician blinding
may not have been sufficient to prevent bias: those randomized
to the intervention group probably deduced it based on receipt of
reports and intermittent case manager calls. It is possible that
these physicians delivered less care or postponed hospitalization
in these patients because of the support from the case managers.
This effect was not unanticipated or undesired clinically, but it
could bias the study results in favor of case management.
Approximately 1145 patients were screened and 573 (50%) of
these met eligibility criteria. Of these eligible subjects, 358 (62%)
were included in this study. The rest declined participation
(n=148), were under the care of a physician who refused the
intervention (n=29), withdrew during the course of the study
(n=28), or were dropped for reasons such as having moved out of
the country (n=10).
Intention to treat principle was not mentioned
All outcomes were reported in the results section.
Funding. This study was funded by Pfizer Inc, New York, NY.
Similarity at baseline. The only significant differences between
the groups on demographic or clinical descriptors were a higher
use of -blockers and a lower incidence of chronic lung disease in
the intervention group.

Sisk 2006
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)

UNCLEAR
RISK

Blinding of outcome
assessment (detection bias)

UNCLEAR
RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

LOW RISK

Support for judgement
The project’s statistician used a computer-generated, randomnumber sequence without blocking or stratification to centrally
determine randomization assignments and concealed treatment
group assignments in sealed, opaque envelopes.
The project’s statistician used a computer-generated, randomnumber sequence without blocking or stratification to centrally
determine randomization assignments and concealed treatment
group assignments in sealed, opaque envelopes.
At quarterly telephone surveys, interviewers who were blinded to
treatment assignment asked patients about hospitalizations at
nonparticipating hospitals; however, we present the analysis of
billing data because they measure hospitalizations independent of
possibly socially acceptable responses or survey nonresponse of
the patients.
At quarterly telephone surveys, interviewers who were blinded to
treatment assignment asked patients about hospitalizations at
nonparticipating hospitals; however, we present the analysis of
billing data because they measure hospitalizations independent of
possibly socially acceptable responses or survey nonresponse of
the patients.
The 406 patients recruited and randomly assigned to nurse
management (n 203) or usual care (control group) (n 203)
constituted 64% of those who were reached, alive, and eligible.
The authors compared outcomes on an intention-to-treat basis.
A local clinical advisory committee implemented national
evidence-based guidelines, and a committee of key clinicians
from participating sites approved the protocol. Clinical Trials.gov
identifier: NCT00211874.
All outcomes were reported in the results section.
Funding. The Agency for Healthcare Research and Quality
funded this study. The funding source had no role in the design,
data collection, analysis, or interpretation of the study or in the
decision to submit the manuscript for publication. All authors had
access to the data files.
Similarity at baseline. The 127 nurse management and 127 usual
care patients who were followed for 6 months after the
intervention were similar at baseline.

Stromberg 2003
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

Authors'
judgement
LOW RISK

LOW RISK
LOW RISK

LOW RISK

LOW RISK

Support for judgement
The randomisation was blinded with the use of a computergenerated list of random numbers and sealed envelopes.
The randomisation was blinded with the use of a computergenerated list of random numbers and sealed envelopes.
The assessment and outcome measures were blinded. The nurse
doing the assessment and collecting of data was blinded to the
intervention and not involved in the care of the patients.
The assessment and outcome measures were blinded. The nurse
doing the assessment and collecting of data was blinded to the
intervention and not involved in the care of the patients.
A total of 161 patients met the inclusion criteria, 55 patients
declined to participate mainly due to fatigue. A total of 106
patients consented to participate and were enrolled in the study.
Self-care behaviour: the number of missing data for items within
the questionnaire was low, between 4–7 in total at each
measurement. These data were estimated with the average score
for the valid items in the questionnaire.

Selective reporting
(reporting bias)
Other bias

LOW RISK
HIGH RISK

All analysis was made on an intention-to-treat basis
All outcomes were reported in the results section.
Funding. The Health Research Council in the South-East of
Sweden, grant no F97-408 and no F98-429, The Swedish
Foundation for Healthcare Science and Allergy Research, grant
no V97-190 and no V98-098, The Swedish Heart and Lung
Foundation and The Research Foundation of the University
Hospital of Linko ̈ping, Sweden for financial support.
Similarity at baseline. There were significantly more patients
with hypertension in the intervention group, 26 vs 16 (p<0.05).
There were more patients with diabetes in the control group, 17
vs eight (p=0.05).

You 2020
Bias

Authors'
judgement
HIGH RISK

Support for judgement

Allocation concealment
(selection bias)

HIGH RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)

HIGH RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Patients who were qualified and agreed to participate in our study
were randomly assigned into 2 groups based on the last digit of
their telephone number. Specifically, patients with an odd last
digit were assigned to the control group and those with an even
last digit were assigned to the intervention group.
Patients who were qualified and agreed to participate in our study
were randomly assigned into 2 groups based on the last digit of
their telephone number. Specifically, patients with an odd last
digit were assigned to the control group and those with an even
last digit were assigned to the intervention group.
Nurse-specialists and physicians were not blinded to the
assignments, which might have caused inherent biases such as
observer bias.
Nurse-specialists and physicians were not blinded to the
assignments, which might have caused inherent biases such as
observer bias.
6 patients withdrawn from current study.

Selective reporting
(reporting bias)
Other bias

LOW RISK

Intention to treat principle was not mentioned
All outcomes were reported in the results section.

Random sequence
generation
(selection bias)

HIGH RISK

LOW RISK

Funding. Not reported
Similarity at baseline. The mean of age, blood pressure, heart rate,
estimated glomerular filtration rate (eGFR), and serum Nterminal pro-B-type natriuretic peptide (NT-proBNP) level at
baseline were comparable between the control and intervention
groups.

Smith 2015
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)
Other bias

Authors'
judgement
UNCLEAR
RISK
UNCLEAR
RISK
LOW RISK

LOW RISK

UNCLEAR
RISK
LOW RISK
UNCLEAR
RISK

Support for judgement
This design is a classic clinical trial using random assignment to
either the experimental group clinic intervention or standard care.
This design is a classic clinical trial using random assignment to
either the experimental group clinic intervention or standard care.
HF related rehospitalizations and Group Clinic Appointment
Evaluations were summarized by reviewers blinded to group
assignment.
HF related rehospitalizations and Group Clinic Appointment
Evaluations were summarized by reviewers blinded to group
assignment.
Intention to treat principle was not mentioned
All outcomes were reported in the results section.
Funding. None of the authors have any relationship with industry
or financial associations that might pose a conflict of interest in
connection with this manuscript.
Similarity at baseline. Not reported

Cajanding 2016
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)

Authors'
judgement
LOW RISK

LOW RISK

Blinding of participants and
personnel (performance
bias)

LOW RISK

Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)

UNCLEAR
RISK

Selective reporting
(reporting bias)
Other bias

LOW RISK
LOW RISK

Support for judgement
Study participants were randomly allocated to the control or the
experimental group through a computerized random number
generator (1: control, 2: intervention).
Study participants were randomly allocated to the control or the
experimental group through a computerized random number
generator (1: control, 2: intervention).
Blinding was strictly observed for the data collection phase in this
study. Except for the group of interventionists, the rest of the
investigators were kept blind to the group assignment of the
participants. The investigators who obtained the baseline and the
outcome measures were not informed of the participant's group
assignments. The nurse interventionists were only allowed to see
the experimental group participants during the entire period of
study.
Blinding was strictly observed for the data collection phase in this
study. Except for the group of interventionists, the rest of the
investigators were kept blind to the group assignment of the
participants. The investigators who obtained the baseline and the
outcome measures were not informed of the participant's group
assignments. The nurse interventionists were only allowed to see
the experimental group participants during the entire period of
study.
A total of 155 HF patients were considered eligible for
participation in this study but only 100 completed datasets were
included in the final analysis and reporting of data.
Intention to treat principle was not mentioned
All outcomes were reported in the results section.
Funding. The author did not receive any funding for the conduct
of this study.
Similarity at baseline. There were no significant differences in
demographic or clinical characteristics between the two groups.

Kwok 2008
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)

Incomplete outcome data
(attrition bias)

Selective reporting
(reporting bias)
Other bias

Authors'
judgement
UNCLEAR
RISK

The ward nurses then phoned a second research assistant who
assigned trial grouping according to a random number table.

UNCLEAR
RISK
LOW RISK

The ward nurses then phoned a second research assistant who
assigned trial grouping according to a random number table.
The group assignment was made known to the patients.

LOW RISK

The Research Nurse was not aware of the randomization grouping
of the subjects.
The group assignment was made known to the patients.

LOW RISK

LOW RISK
UNCLEAR
RISK

Support for judgement

The Research Nurse was not aware of the randomization grouping
of the subjects.
One intervention group subject and two control group subjects
had missing records of outpatient attendance and were therefore
excluded.
The cost analysis was based on intention-to-treat for the
perspectives of the public health care system and that of the
individual patients.
All outcomes were reported in the results section.
Funding. The research was funded by the Health Services
Research Committee/Health Care & Promotion Fund
(HSRC/HCPF) of Hong Kong.
Similarity at baseline. The intervention group subjects were more
likely to be recipients of CSSA and had greater economical
handicap.

Pharmacist intervention

Total studies included in the RS
Last date search update

Schumacher
2021
24
February 2021

Arunmanakul
2021
29
April 2020

Type of evidence synthesis

A Systematic
Review and
Meta-Analysis

A Systematic
Review and
Meta-Analysis

A Systematic
Review and
Meta-Analysis

VERY LOW

MODERATE

HIGH

Yes
No
No
No
No
No
Partial Yes
Yes
No
Yes
Yes
No
No
Yes
No
Yes

Yes
Yes
No
Yes
Yes
Yes
Partial Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
No
Yes
Yes
Yes
Partial Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

2
5
4

7
0
2

7
0
1

Overall quality
1-Question and inclusion
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3-Study design
4-Comprehensive search
5-Study selection
6-Data extraction
7-Excluded studied justification
8-Included studied details
9-Risk of Bias
10-Source of funding of included studies
11-Appropriate statistical methods for analysis
12-Rob on meta-analyses
13-Rob on individual studies
14-Explanation for heterogeneity
15-Publication bias
16-Conflict of interest
tot yes nei critici (out of 7)
TOT NO nei critici (out of 7)
tot no nei NON-critici

Parajuli 2019
18
March 2017

Laufs 2018, Schulz 2020 (PHARM-CHF)
Bias
Random sequence generation

Authors'
judgement

Support for judgement

LOW RISK

A web-based randomization tool [Interdisciplinary Centre for
Clinical Trials (IZKS), University Medical Center Mainz] is used
allowing investigators to randomize patients via a secure web
interface. *

LOW RISK

A web-based randomization tool [Interdisciplinary Centre for
Clinical Trials (IZKS), University Medical Center Mainz] is used
allowing investigators to randomize patients via a secure web
interface. *

Blinding of participants and
personnel (performance bias)

LOW RISK

As in all behavioural trials, double blinding is impossible.
However, and in contrast to other studies, in PHARM-CHF only
the patients randomized to the intervention group are known to the
pharmacies, avoiding contamination. Instead of clusterrandomizing pharmacies and their patients, patients are
randomized by the recruiting physician on an individual level. All
other investigators, committees, and staff remain fully blinded
throughout the study to the randomization status of the patients. *

Blinding of outcome
assessment (detection bias)

LOW RISK

As in all behavioural trials, double blinding is impossible.
However, and in contrast to other studies, in PHARM-CHF only
the patients randomized to the intervention group are known to the
pharmacies, avoiding contamination. Instead of clusterrandomizing pharmacies and their patients, patients are
randomized by the recruiting physician on an individual level. All
other investigators, committees, and staff remain fully blinded
throughout the study to the randomization status of the patients. *

Incomplete outcome data

LOW RISK

The intention-to-treat (ITT) population consists of all patients who
have post-baseline data available and who did not fail to satisfy
major entry criteria. The per-protocol population consists of all
subjects of the ITT population who completed the study without
major protocol violations—that are violation of inclusion criteria,
meeting exclusion criteria, post-baseline data not available,
consolidated medication plan not available (intervention group
patients only) and premature termination (except death). *

LOW RISK

ClinicalTrials.gov Identifier: NCT01692119.

(selection bias)

Allocation concealment
(selection bias)

(attrition bias)

Selective reporting
(reporting bias)
Other bias

All outcomes were reported in the results section.
UNCLEAR
RISK

Funding. The pilot study was funded by the Chamber of
Pharmacists North Rhine (Düsseldorf, Germany).
Similarity at baseline. The number of daily medications did not
differ between groups throughout the study.

* from PHARM-CHF trial

Tsuyuki 2004
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)

UNCLEAR
RISK

Other bias

LOW RISK

Support for judgement
In Stage 2, patients were randomized via a telephone call to the
project office (Epidemiology Coordinating and Research Centre,
University of Alberta) to the patient support program or usual
care groups. Randomization was conducted by a computergenerated sequence using block randomization (block size of 4),
stratified by study site (hospital).
In Stage 2, patients were randomized via a telephone call to the
project office (Epidemiology Coordinating and Research Centre,
University of Alberta) to the patient support program or usual
care groups. Randomization was conducted by a computergenerated sequence using block randomization (block size of 4),
stratified by study site (hospital).
Not reported

UNCLEAR
RISK
LOW RISK

Not reported

LOW RISK

The study protocol was approved by the Research Ethics Board
of all participating hospitals.

All analyses were by intention to treat.

All outcomes were reported in the results section.
Funding. Funded by an unrestricted educational grant from Parke
Davis Canada (now Pfizer Canada) and the University of Alberta
Hospital Foundation.
Similarity at baseline. The baseline characteristics of patients
enrolled in Stage 2 were similar to that of Stage 1 (Table 3),
although 65% of the patient support program patients had an
ischemic etiology compared with only 51% in the usual care
group (P .03).

Triller 2007
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)
Other bias

UNCLEAR
RISK

Support for judgement
Patients provided informed consent for study participation and
were randomized to receive usual VNA care or usual care plus
pharmaceutical care by means of a computer-generated random
numbers table in blocks of four.
Patients provided informed consent for study participation and
were randomized to receive usual VNA care or usual care plus
pharmaceutical care by means of a computer-generated random
numbers table in blocks of four.
Not reported

UNCLEAR
RISK
UNCLEAR
RISK
LOW RISK

Not reported

LOW RISK

Funding. Funded by the Jacob and Valeria Langeloth Foundation,
New York,New York.
Similarity at baseline. There were no significant differences in
demographic or clinical characteristics between the two groups

Intention to treat principle was not mentioned
All outcomes were reported in the results section.

Gattis 1999
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants and
personnel (performance
bias)

Authors'
judgement
LOW RISK

LOW RISK

LOW RISK

Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)
Other bias

LOW RISK

UNCLEAR
RISK

LOW RISK

Support for judgement
After consent was obtained, patients were randomized according
to a computer-generated randomization scheme to pharmacist
intervention or usual care.
After consent was obtained, patients were randomized according
to a computer-generated randomization scheme to pharmacist
intervention or usual care.
Neither patients nor physicians were told directly of the treatment
assignment, although the direct-intervention nature of the study
prevented complete blinding.
Clinical events were adjudicated by a blinded physician clinical
events committee using standard adjudication forms.
Clinical events were adjudicated by a blinded physician clinical
events committee using standard adjudication forms.
A total of 1568 patients underwent evaluation in clinic and
screening for participation from October 1, 1996, to July 31,
1997. Of these, 192 satisfied the enrollment criteria. Eleven
patients declined participation. One hundred eighty-one patients
were enrolled in the study
Intention to treat principle was not mentioned
All outcomes were reported in the results section.
Funding. Supported by the American Society of Health-System
Pharmacists Research and Education Foundation, Bethesda, Md,
and the Duke Clinical Research Institute, Durham, NC.
Similarity at baseline. Baseline characteristics were similar
between groups, with the exception of median age, which was
slightly higher in the intervention group

Bouvy 2003
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)
Other bias

Authors'
judgement
LOW RISK

LOW RISK

UNCLEAR
RISK

Support for judgement
Upon written consent, investigators were notified and randomly
allocated patients, using a computer-generated randomization
scheme, to one of the two arms: intervention or usual care.
Upon written consent, investigators were notified and randomly
allocated patients, using a computer-generated randomization
scheme, to one of the two arms: intervention or usual care
Not reported

UNCLEAR
RISK
LOW RISK

Not reported

LOW RISK

All outcomes were reported in the results section.

LOW RISK

Funding. Part of the study was funded by an unrestricted research
grant from an independent non-profit foundation for the efficient
use of medicines: Doelmatige Geneesmiddelenvoorziening
Midden Nederland (DGMN).
Similarity at baseline. Comorbidities and comedication in both
groups were comparable. There were no differences in type, daily
dose, and dosing schedule of loop diuretics

All analyses were on an intention-to-treat basis

Sadik 2005
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants and
personnel (performance
bias)

Blinding of outcome
assessment (detection bias)

Authors'
judgement
LOW RISK

LOW RISK
LOW RISK

LOW RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)
Other bias

LOW RISK
UNCLEAR
RISK

Support for judgement
The randomization was carried out using the minimization
method described by Gore [20].
The randomization was carried out using the minimization
method described by Gore [20].
Nursing staff or a pharmacy technician were blinded regarding
the group to which individual patients had been assigned and
received training on test administration.
Nursing staff and the pharmacy technician who were involved in
carrying out the 2-min walk test and the FVC test were blinded to
the group to which the patient belonged (control vs. intervention).
Nursing staff or a pharmacy technician were blinded regarding
the group to which individual patients had been assigned and
received training on test administration.
Nursing staff and the pharmacy technician who were involved in
carrying out the 2-min walk test and the FVC test were blinded to
the group to which the patient belonged (control vs. intervention).
A total of 221 HF patients (109 intervention; 112 control) were
recruited into the study. Two patients in each group died during
the study; in addition, three patients withdrew from the
intervention group and six from the control group during the
study, meaning that a total of 104 patients in each group
completed the 12-month follow-up study.
Intention to treat principle was not mentioned
All outcomes were reported in the results section.
Funding. Not reported
Similarity at baseline. It is clear from these data that the
minimization technique led to good matching of the intervention
and control patients.

Murray 2007
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)

LOW RISK

Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

LOW RISK

Support for judgement
The authors randomly assigned patients, without blocking or
stratification, to receive the pharmacy intervention or usual care
by using a univariate discrete distribution from the IMSL Fortran
Library’s subroutine RNGDA pseudorandom number generator
(Absoft Corp., Rochester Hills, Michigan)
The authors randomly assigned patients, without blocking or
stratification, to receive the pharmacy intervention or usual care
by using a univariate discrete distribution from the IMSL Fortran
Library’s subroutine RNGDA pseudorandom number generator
(Absoft Corp., Rochester Hills, Michigan)
Interviewers were blinded to patients’ study status and played no
role in the delivery of the intervention. In this study, interviewer
blinding by using a computerized closeout protocol at the end of
each interview that required interviewers to guess whether each
patient was in the intervention or usual care group were assessed.
Interviewers were blinded to patients’ study status and played no
role in the delivery of the intervention. In this study, interviewer
blinding by using a computerized closeout protocol at the end of
each interview that required interviewers to guess whether each
patient was in the intervention or usual care group were assessed.
The authors imputed the data that were missing because of lost
medication container lids by using a regression imputation
method. They generated 5 imputed MEMS adherence data sets by
using SAS PROC MI (SAS Institute, Inc., Cary,North Carolina)
from the regression imputation models on the basis of selfreported adherence at baseline and group assignment. We then
combined point estimates of the treatment effect from the imputed
data sets to achieve valid point and CI estimates by using SAS
PROC MIANALYZE. Herein, they imputed the overall taking
and scheduling adherence outcomes. We did not impute
adherence to individual drug classes because patients did not take
each medication and we could not justify imputing
patients’adherence to medications that were not prescribed. To
assess the robustness of the study findings in the presence of
missing MEMS adherence measurements, we conducted
sensitivity analyses by using 9 scenarios of varying levels of
adherence for individuals in the 2 groups who did not complete
the trial
ClinicalTrials.gov registration number: NCT00388622.
All outcomes were reported in the results section.
Funding. The National Institutes of Health partly funded the
study. The funding source had no role in the study design or
intervention, recruitment of patients, data collection, analysis, or
interpretation of the results, writing of the manuscript, or decision
to submit the manuscript for publication.
Similarity at baseline. Randomization resulted in well-balanced
groups, except that more patients in the usual care group than the
intervention group had a history of coronary artery disease (76%
vs. 63%).

Azad 2008
Bias

Authors'
judgement
LOW RISK

Support for judgement

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Following recruitment, patients were randomly assigned (via
computer-generated randomisation) to either usual care (control
group), or the clinical pathway program (treatment group).
Following recruitment, patients were randomly assigned (via
computer-generated randomisation) to either usual care (control
group), or the clinical pathway program (treatment group).
Data was collected, by an assessor, blinded from both treatment
and control groups. Data-entry personnel were also blinded to
group assignment.
Data was collected, by an assessor, blinded from both treatment
and control groups. Data-entry personnel were also blinded to
group assignment.
There were 7 lost to follow up in the control group.

LOW RISK

Results were analysed via an intent-to-treat approach (i.e.
employing last observation carried forward for dropouts) as well
as an analysis of those who completed the test (i.e. excluding drop
outs).
All outcomes were reported in the results section.

Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)

Selective reporting
(reporting bias)
Other bias

LOW RISK

LOW RISK

LOW RISK

Funding. This project was funded by the Women’s Health
Council of the Ministry of Health and Long-Term Care, Ontario,
Canada. They played no role in the design, execution, analysis or
interpretation of data, or in the writing of the study.
Similarity at baseline. Randomisation appears to have been
partially successful in balancing the characteristics of the two
groups. The groups were similar with respect to baseline age,
NYHA class, MMSE, GDS,MLHFQ and PSMS. Presence of comorbidities such as strokes, depression, hypertension, DM, past
MI, angina, atrial fibrillation, coronary artery bypass graft,
current smoker, and chronic obstructive airway disease were
similar between two groups.

Lowrie 2012
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

UNCLEAR
RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

LOW RISK

UNCLEAR
RISK
LOW RISK

Support for judgement
The author used a cluster randomization design as this provides
protection against contamination across trial groups when trial
patients are managed within the same setting as was the case in
this study. Patients in practices in the UK are managed by all
general practitioners within the practice; as the control
intervention was mediated by general practitioners, this precluded
individual patient level randomization. Family practices were
randomly allocated using a third-party automated telephone
interactive voice response system in a 1:1 ratio to receive
intervention or usual care. Stratification was by socioeconomic
deprivation (affluent, intermediate, or deprived) at the practice
level and the practice type (single-handed or group-practice).
The author used a cluster randomization design as this provides
protection against contamination across trial groups when trial
patients are managed within the same setting as was the case in
this study. Patients in practices in the UK are managed by all
general practitioners within the practice; as the control
intervention was mediated by general practitioners, this precluded
individual patient level randomization. Family practices were
randomly allocated using a third-party automated telephone
interactive voice response system in a 1:1 ratio to receive
intervention or usual care. Stratification was by socioeconomic
deprivation (affluent, intermediate, or deprived) at the practice
level and the practice type (single-handed or group-practice).
Not reported

Not reported
One patient had incomplete follow-up due to emigration.
Intention to treat principle was not mentioned
This trial is registered, number ISRCTN70118765.
All outcomes were reported in the results section.
Funding. The primary funder was the NHS in Greater Glasgow
and Clyde. The funder played no role in data analysis or
interpretation, writing of the report, or the decision to submit for
publication. The authors designed the trial and oversaw its
conduct. The report was prepared by all authors who had
unrestricted access to the data and made the decision to submit
for publication.
Similarity at baseline. The two groups were balanced with respect
to baseline characteristics

Roblek 2016
Bias

Authors'
judgement
UNCLEAR
RISK

Support for judgement

Blinding of participants and
personnel (performance
bias)

LOW RISK

Eligible patients (i.e., HF and one
DDIs) were randomly assigned to
groups in a 1:1 fashion
Eligible patients (i.e., HF and one
DDIs) were randomly assigned to
groups in a 1:1 fashion
Double-blind

Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)

LOW RISK

The same pharmacist who had prepared the DDI report was
blinded to the patient allocation and prepared the DDI-specific
advice for all of the patients with clinically relevant DDIs.
Double-blind

Other bias

LOW RISK

Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)

UNCLEAR
RISK

UNCLEAR
RISK
LOW RISK

or more clinically relevant
the control or intervention
or more clinically relevant
the control or intervention

Intention to treat principle was not mentioned
The study was approved by the National Ethics Committee
(109/01/13), and was registered with clinicaltrials.gov
(NCT01855165).
All outcomes were reported in the results section.
Funding. The present study was not funded.
Similarity at baseline. The patient characteristics on admission
were similar across the control and intervention groups in terms
of their clinical conditions, comorbidities, laboratory values, and
medications

Schulz 2019
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

LOW RISK

LOW RISK

Support for judgement
After choosing the attending community pharmacy, patients were
randomized via a secure web interface tool (www.pharm-chf.de)
in a 1:1 ratio to the intervention (pharmacy care) or control group
(usual care). In this interdisciplinary study, randomization was
performed by the physician without involvement of a pharmacist
but the intervention was delivered by the pharmacy.
After choosing the attending community pharmacy, patients were
randomized via a secure web interface tool (www.pharm-chf.de)
in a 1:1 ratio to the intervention (pharmacy care) or control group
(usual care). In this interdisciplinary study, randomization was
performed by the physician without involvement of a pharmacist
but the intervention was delivered by the pharmacy
The primary composite safety endpoint was days lost due to
unplanned cardiovascular hospitalizations (blindly adjudicated)
or all-cause death.
The primary composite safety endpoint was days lost due to
unplanned cardiovascular hospitalizations (blindly adjudicated)
or all-cause death.
Three patients in the pharmacy care and one patient in the usual
care group were excluded because of major protocol violations
(i.e. patients were not prescribed a diuretic as required).10
Furthermore, due to the nature of the pharmacy care intervention,
we defined the intention to treat (ITT) analyses as those who
completed randomization by attending their pharmacy – a
modified ITT (mITT). For various reasons, 17 patients
randomized into the pharmacy care group by their physician did
not present to a participating pharmacy.
The study is registered with ClinicalTrials.gov, identifier: NCT
01692119.
All outcomes were reported in the results section.
Funding. This work was supported by ABDA – Federal Union of
German Associations of Pharmacists, Berlin; ApothekerFoundation Westphalia-Lippe, Münster; Chamber of Pharmacists
North Rhine, Düsseldorf; Lesmüller Foundation, Munich, and
Foundation Pharmaceutical Care Berlin, Germany. The funders
had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation,
review, or approval of the manuscript, and decision to submit the
manuscript for publication.
Similarity at baseline. Both groups had similar baseline
characteristics

Mao 2015, Liu 2018 (NCT01416285)
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)

Authors'
judgement
LOW RISK

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

UNCLEAR
RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

UNCLEAR
RISK

UNCLEAR
RISK
LOW RISK

Support for judgement
Patients were randomized into two groups: a control group and an
MDP group, using computer-generated permuted block
randomization.
Patients were randomized into two groups: a control group and an
MDP group, using computer-generated permuted block
randomization.
Not reported

Not reported
9 Patients were lost in the MDT group.
Intention-to-treat analysis was performed
ClinicalTrials.-gov Identifier: NCT01416285.
All outcomes were reported in the results section.
Funding. This study was supported in part by the National
Science Council of Taiwan (NSC102-2314-B-182-037) and
Chang Gung Memorial Hospital (CMRPG2A0181, 2A0182,
2C3011, 2C0351, 2C0361, and 2C0311).
Similarity at baseline. Between the control and MDP groups,
there were no significant differences in the B-type natriuretic
peptide or any other variables.

Vinluan 2015
Bias

Authors'
judgement
LOW RISK

Support for judgement

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

HIGH RISK

To randomize patients, simple randomization was performed
using envelopes created by an outside affiliate with an assigned
number inside to identify the group. The envelopes were sealed
and only opened in front of the patient and pharmacist once the
patient agreed to participate in the study by signing a consent
form.
To randomize patients, simple randomization was performed
using envelopes created by an outside affiliate with an assigned
number inside to identify the group. The envelopes were sealed
and only opened in front of the patient and pharmacist once the
patient agreed to participate in the study by signing a consent
form.
Open trial

HIGH RISK

Open trial

LOW RISK

The 17 patients who signed an informed consent were
randomized to the control (n = 9) and intervention (n = 7) groups
(Figure 1). Reasons for exclusion included altered mental status
(n = 1).

Selective reporting
(reporting bias)
Other bias

LOW RISK

Random sequence
generation
(selection bias)

HIGH RISK

Intention to treat principle was not mentioned
All outcomes were reported in the results section.
Funding. This research received no specific grant from any
funding agency in the public, commercial or not-for-profit
sectors.
Similarity at baseline. Cardiovascular and demographic factors
(such as gender, creatinine clearance, potassium level, heart rate,
blood pressure, history of hypertension, arrhythmia, and
myocardial infarction, exercise intensity and alcohol history)
were similar among the groups. A higher percentage of patients
receiving regular care were obese (BMI >30), had a history of
diabetes or renal failure, obtained only high school education and
were a former smoker when compared with the intervention
group. In addition, two patients in the control group were newly
diagnosed with HF. The mean ejection fraction (34 ± 16.9) was
lower, and a greater percentage of patients had an ejection
fraction of <40% in the intervention group compared with the
control group.

Chambela 2020
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)

LOW RISK

LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

UNCLEAR
RISK

Support for judgement
Patients were randomized using a statistical program in order to
divide them in a randomized and balanced 1:1 manner into 2
groups. The allocation sequence was concealed from the
recruiting researchers by the use of sequentially numbered,
opaque, and sealed envelopes that contained patient allocation.
The patient's name and date of birth were written on the allocation
card present inside the envelope. The randomization process was
performed by a blind professional for the data collected during
the screening phase.
Patients were randomized using a statistical program in order to
divide them in a randomized and balanced 1:1 manner into 2
groups. The allocation sequence was concealed from the
recruiting researchers by the use of sequentially numbered,
opaque, and sealed envelopes that contained patient allocation.
The patient's name and date of birth were written on the allocation
card present inside the envelope. The randomization process was
performed by a blind professional for the data collected during
the screening phase.
Single-blind

After each medical appointment, a blinded pharmacist for the
group to whom the patient was randomized interviewed the
patient to identify DRPs, adherence to treatment and quality of
life. Outcomes were assessed every 3 months by professionals
blind to treatment allocation.
During the study follow‐up, 7 patients died (4 in the control group
and 3 in the intervention group) and 7 patients dropped out of the
study (4 in the control group and 3 in the intervention group).
All measures performed in the control and in intervention groups
were used regardless of the losses that occurred during the
intervention period characterizing an intention‐to‐treat analysis.
The study was registered in ClinicalTrials.gov under number
NCT01566617 and the initial design has been previously
published.
All outcomes were reported in the results section.
Funding. Programa Estratégico de Apoio à Pesquisa em
Saúde/Conselho Nacional de Desenvolvimento Científico e
Tecnológico, Brazil, Grant/Award Number: 401878/2015–5;
Conselho Nacional de Desenvolvimento Científico e
Tecnológico, Brazil, Grant/Award Number: 473228/2013–0
Similarity at baseline. The baseline clinical, electrocardiographic
and echocardiographic features, quality of life, adherence and
DRPs presented adequate balance between control and
intervention groups

Holland 2007
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

Authors'
judgement
LOW RISK

LOW RISK
UNCLEAR
RISK
UNCLEAR
RISK
LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

LOW RISK

Support for judgement
The authors used third party telephone randomisation based on a
computer generated random allocation sequence.
The authors used third party telephone randomisation based on a
computer generated random allocation sequence.
Patients could not be blinded to treatment group, which may have
biased their responses to questionnaires.
Not reported
The authors excluded 46 patients after randomisation because of
death before discharge (n=18), heart failure diagnosis not
confirmed (n=17), discharge to nursing/residential home (n=7),
planned cardiac surgery or terminal malignancy (n=2), and
previously recruited (n=2).
We analysed patient data according to randomisation group,
irrespective of whether or not they received the intervention as
planned (the intention to treat principle).
Trial registration number ISRCTN59427925.
All outcomes were reported in the results section.
Funding. Research costs were funded by a project grant from the
British Heart Foundation. Excess treatment costs were funded by
Great Yarmouth and Southern Norfolk Primary Care Trusts. This
trial received support for the educational training events from
Pfizer UK.
Similarity at baseline. The two groups were similar at baseline,
except that fewer intervention participants were from non-manual
social classes (44% v 55%) and intervention participants more
often used some form of drug adherence aid (27% v 16%).

Collaborative HealthCare
Multidisciplinary intervention, Home based intervention, Case management
intervention
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Anderson 2005
Bias
Random sequence generation

Authors'
judgement

Support for judgement

HIGH RISK

The nurse educator randomly screened CHF subjects from a
consecutive group of patients, however, and the groups were well
matched on baseline demographics.

HIGH RISK

The nurse educator randomly screened CHF subjects from a
consecutive group of patients, however, and the groups were well
matched on baseline demographics.

Blinding of participants and
personnel (performance bias)

HIGH RISK

The study was limited due to several factors: the sample size was
relatively small and selection for the intervention was not
performed in a prospective, blinded, randomized fashion.

Blinding of outcome
assessment (detection bias)

HIGH RISK

The study was limited due to several factors: the sample size was
relatively small and selection for the intervention was not
performed in a prospective, blinded, randomized fashion.

Incomplete outcome data

UNCLEAR
RISK

Not reported

LOW RISK

All outcomes were reported in the results section.

UNCLEAR
RISK

Funding. Not reported

(selection bias)
Allocation concealment
(selection bias)

(attrition bias)
Selective reporting
(reporting bias)
Other bias

Similarity at baseline. The two groups were well matched for all
parameters except social support.

Kimmelstiel 2004
Bias
Random sequence generation

Authors'
judgement

Support for judgement

LOW RISK

Randomization lists were generated independently for each
hospital (in blocks of 4 patients), stratifying patients first by level
of care needed.

LOW RISK

Randomization lists were generated independently for each
hospital (in blocks of 4 patients), stratifying patients first by level
of care needed.

Blinding of participants and
personnel (performance bias)

LOW RISK

Nurse study coordinators were blinded to treatment assignment,
and events were adjudicated by an investigator blinded to
treatment group.

Blinding of outcome
assessment (detection bias)

LOW RISK

Nurse study coordinators were blinded to treatment assignment,
and events were adjudicated by an investigator blinded to
treatment group.

Incomplete outcome data

UNCLEAR
RISK

Not reported

LOW RISK

All outcomes were reported in the results section.

UNCLEAR
RISK

Funding. This study was funded in part by grants from the Fannie
E. Rippel Foundation and the Hewlett-Packard Corporation.

(selection bias)
Allocation concealment
(selection bias)

(attrition bias)
Selective reporting
(reporting bias)
Other bias

Similarity at baseline. Intervention and control populations were
similar in all respects except for a slightly higher mean age in the
control group.

Aldamiz-Echevarría Iraúrgui 2007
Bias

Authors'
judgement
LOW RISK

Support for judgement

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)

HIGH RISK

Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Patients were randomly assigned to the control group or the group
administered the programme being evaluated (the intervention
group) by means of closed envelopes prepared at the Instituto de
Ciencias de la Salud. The randomization process was stratified
with respect to the services involved (internal medicine,
cardiology, and short-stay). The sequence was concealed until
interventions were assigned.
Patients were randomly assigned to the control group or the group
administered the programme being evaluated (the intervention
group) by means of closed envelopes prepared at the Instituto de
Ciencias de la Salud. The randomization process was stratified
with respect to the services involved (internal medicine,
cardiology, and short-stay). The sequence was concealed until
interventions were assigned.
By the very nature of the intervention being tested, neither the
patients taking part in this study nor the home care unit personnel
were blind to their treatment, but the staff attending them in other
services were unaware of whether patients belonged to the
programme or control group. Events assignment was, therefore,
blinded.
By the very nature of the intervention being tested, neither the
patients taking part in this study nor the home care unit personnel
were blind to their treatment, but the staff attending them in other
services were unaware of whether patients belonged to the
programme or control group. Events assignment was, therefore,
blinded.
There were no drop-outs.

Selective reporting
(reporting bias)
Other bias

LOW RISK

All analysis were done by intention to treat.
All outcomes were reported in the results section.

Random sequence
generation
(selection bias)

LOW RISK

Funding. Not reported
Similarity at baseline. At entry into the study, the programme and
control groups did not differ significantly with regard to any of
the variables considered to be of interest. The characteristics of
the programme and control groups appear to reflect efficient
randomization.

Stewart 1999
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)
Other bias

LOW RISK

LOW RISK
LOW RISK

UNCLEAR
RISK

Support for judgement
Randomisation was initiated via a telephone call to an
investigator unaware of the patient’s demographic and clinical
profile, who then allocated the individual (via a computergenerated protocol) to usual care alone or usual care
supplemented by multidisciplinary, home-based intervention.
Randomisation was initiated via a telephone call to an
investigator unaware of the patient’s demographic and clinical
profile, who then allocated the individual (via a computergenerated protocol) to usual care alone or usual care
supplemented by multidisciplinary, home-based intervention.
All data collection and analysis was done with masking
maintained
All data collection and analysis was done with masking
maintained
4055 cardiology inpatients were screened over a period of 14
months from March, 1997. Of these, 285 (7%) met the clinical
criteria for study entry. However, 59 (21%) met one of the
exclusion criteria and 26 (11%) refused to participate or died
before discharge. 200 patients were therefore recruited and
assigned usual care or the home-based intervention.
All analyses were done by intention to treat
All outcomes were reported in the results section.
Funding. No terported
Similarity at baseline. The two groups were well matched for all
but number of admissions for acute heart failure and creatinine
concentration at hospital discharge

Angermann 2012
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)

HIGH RISK

Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

LOW RISK
LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

LOW RISK

Support for judgement
Patients were randomly assigned 1:1 to either HNC or UC, using
sealed envelopes. Central computer-generated block random
assignment was used (strata: age [70 versus 70 years], sex, and
type of outpatient care [cardiologist versus general practitioner
(GP)]).
Patients were randomly assigned 1:1 to either HNC or UC, using
sealed envelopes. Central computer-generated block random
assignment was used (strata: age [70 versus 70 years], sex, and
type of outpatient care [cardiologist versus general practitioner
(GP)]).
Open-label
An independent committee adjudicated the end points blinded to
treatment assignment.
An independent committee adjudicated the end points blinded to
treatment assignment.
During follow-up, 22 UC and 45 HNC patients withdrew consent
(P0.003); 65 UC and 42 HNC patients underwent a follow-up
assessment by telephone. No patient was lost to follow-up.
Data were analyzed according to intention to treat, and
uncensored survival data are reported.
The trial complied with the Declaration of Helsinki, and Good
Clinical Practice and was preregistered at www.controlledtrials.com (ISRCTN23325295).
All outcomes were reported in the results section.
Funding. The main sponsor of this work was the German Ministry
of Education and Research (BMBF, Berlin, Germany, project
01GL0304). Additional financial support was provided by the
German Competence Network Heart Failure (CNHF, Berlin,
funded by the BMBF, project 01GI0205). Further support
(manpower) was provided by the Comprehensive Heart Failure
Center Wu r̈ zburg (BMBF, project 01EO1004), University of
Wu r̈ zburg Cardiovascular Center, Department of Medicine I,
University of Wu r̈ zburg. During the entire funding period, the
BMBF and representatives of the German Association of Public
Insurance Companies supervised the conduct of the study but did
not interfere with the collection, management, and interpretation
of the data or request review of the manuscript.
Similarity at baseline. Baseline characteristics were comparable
in both groups.

Kasper 2002
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)

HIGH RISK

Blinding of outcome
assessment (detection bias)

HIGH RISK

Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)

LOW RISK

Other bias

UNCLEAR
RISK

LOW RISK

Support for judgement
The coordinating center made treatment assignments by using an
automated telephone response system, after the baseline
evaluation and recommendations were recorded in the patients’
chart. Random number schedules were prepared before initiation
of patient recruitment and were unknown to the clinical
investigators. Randomization was stratified by site and by the
presence of LV systolic dysfunction, defined by LVEF 45%.
The coordinating center made treatment assignments by using an
automated telephone response system, after the baseline
evaluation and recommendations were recorded in the patients’
chart. Random number schedules were prepared before initiation
of patient recruitment and were unknown to the clinical
investigators. Randomization was stratified by site and by the
presence of LV systolic dysfunction, defined by LVEF 45%.
The questionnaires were completed by the patients and analyzed
by the coordinating center in a blinded fashion. Some but not all
of the secondary outcomes were collected in an unblinded manner
by the CHF nurse, this may have introduced bias in those
unblinded secondary end points.
The questionnaires were completed by the patients and analyzed
by the coordinating center in a blinded fashion. Some but not all
of the secondary outcomes were collected in an unblinded manner
by the CHF nurse, this may have introduced bias in those
unblinded secondary end points.
No patient withdrew from the study. Follow-up data were
collected on every patient (intention-to-treat analysis).
An independent Oversight, Data, Safety and Monitoring
Committee reviewed the protocol before the beginning of the
study, monitored the progress of the study and assessed the
occurrence of adverse events by treatment group.
All outcomes were reported in the results section.
Funding. Partial funding was provided by CardioContinuum,
Inc., Rockville, Maryland.
Similarity at baseline. The demographic and clinical
characteristics of the two randomized groups were statistically
similar at baseline

Leventhal 2011
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

HIGH RISK

Selective reporting
(reporting bias)
Other bias

LOW RISK

LOW RISK
LOW RISK

UNCLEAR
RISK

Support for judgement
The patient was randomised by an independent centre, according
to a computer generated list (blocked, variable block size). The
study nurse called the randomisation centre (Lausanne), stated the
chronological study recruitment number and was given the group
assignment.
The patient was randomised by an independent centre, according
to a computer generated list (blocked, variable block size). The
study nurse called the randomisation centre (Lausanne), stated the
chronological study recruitment number and was given the group
assignment.
Patients were notified of their group assignment by telephone.
Patients, care-givers, primary care physicians and the
intervention nurses were not blinded to group assignment.
Outcome assessment was conducted by researchers blinded to
group assignment.
In the usual care group, four died and two were lost to follow up,
resulting in a sample of 14 usual care group patients who
completed the follow up. In the intervention group, 16 patients
completed the full 12 months of the study intervention. Two
patients withdrew participation prior to the home visit; both had
been in extensive in-patient rehabilitation programmes and
planned to continue in outpatient rehabilitation programmes. Two
patients died prior to the home visit. One patient was censored
after 3.5 months because of admission to long-term care, and one
patient dropped out after 9 months due to increasing medical
problems (hematologic).
Analyses were intention to treat-based
All outcomes were reported in the results section.
Funding. Funding for this study was provided by the Swiss
National Foundation # 3200-068000 (www.snf.ch) and the Swiss
Heart Foundation.
Similarity at baseline. “Treatment groups were balanced with
respect to all baseline patient characteristics”

Wierzchowiecki 2006
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)
Other bias

Authors'
judgement
UNCLEAR
RISK

Support for judgement
Patients were randomised to the MDC group or routine care (RC).

UNCLEAR
RISK
UNCLEAR
RISK

Patients were randomised to the MDC group or routine care (RC).

UNCLEAR
RISK
UNCLEAR
RISK
LOW RISK

Not reported

UNCLEAR
RISK

Funding. This Programme was in part financially supported by
the Poznań Department of Health and Welfare.
Similarity at baseline. No differences between the two groups
were found.

Not reported

Intention to treat principle and lost to follow-up was not
mentioned
All outcomes were reported in the results section.

Rich 1995
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)
Other bias

UNCLEAR
RISK
UNCLEAR
RISK
LOW RISK
LOW RISK
LOW RISK

Support for judgement
The patients underwent blinded randomization with the use of a
computer-generated list of random numbers immediately after
consenting to participate in the study. Neither the patient nor the
members of the study team were aware of the treatment
assignment until after randomization.
The patients underwent blinded randomization with the use of a
computer-generated list of random numbers immediately after
consenting to participate in the study. Neither the patient nor the
members of the study team were aware of the treatment
assignment until after randomization.
Neither the patient nor the members of the study team were aware
of the treatment assignment until after randomization.
Neither the patient nor the members of the study team were aware
of the treatment assignment until after randomization.
All the analyses were conducted according to the intention-totreat principle.
All outcomes were reported in the results section.
Funding. Supported by a grant (HL44739) from the National
Heart, Lung, and Blood Institute.
Similarity at baseline. The two groups were well balanced with
respect to most base-line characteristics, including New York
Heart Association functional class and left ventricular ejection
fraction. The patients in the treatment group were somewhat older
and better educated, however. They also had higher heart rates on
the baseline electrocardiogram and were more likely to have
undergone previous coronary-artery revascularization.

Chen 2018
Bias

Authors'
judgement
LOW RISK

Support for judgement

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Patients were randomized to the MDMP or standard care (SC)
group. A computer-generated randomization list was created by a
statistician for patient randomization.
Patients were randomized to the MDMP or standard care (SC)
group. A computer-generated randomization list was created by a
statistician for patient randomization.
Nurses who recruited patients, collected patients’ data, and
administered questionnaires were blind to the patient
randomization.
Nurses who recruited patients, collected patients’ data, and
administered questionnaires were blind to the patient
randomization.
Two patient died in the SC group.

Selective reporting
(reporting bias)
Other bias

LOW RISK

Data were analyzed using an intent-to-treat approach.
All outcomes were reported in the results section.

Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)

LOW RISK

LOW RISK

UNCLEAR
RISK

Funding. This study was funded by the Chia Family Health
Fellowship granted by the Yale-China Association (Grant
Number: 2011CF02) and the Fundamental Research Funds for
the Central Universities of Central South University granted by
the Central South University (Grant Number: 2016zzts150).
Similarity at baseline. Baseline demographic and clinical
characteristics were not significantly different between the SC
group and MDMP group

Huynh 2019
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)

Authors'
judgement
HIGH RISK

LOW RISK

Blinding of participants and
personnel (performance
bias)

HIGH RISK

Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

UNCLEAR
RISK

Support for judgement
HF patients were randomized to either usual care (n = 197) or
intervention (n = 215), with stratification by left ventricular
ejection fraction (LVEF <40% or 40%).
F patients were randomized to either usual care (n = 197) or
intervention (n = 215), with stratification by left ventricular
ejection fraction (LVEF <40% or 40%).
In the limitations section the authors affirmed that it was
impossible to blind patients from whether or not they were
receiving the intervention during the study. However,
readmission (defined as 24-hour stay in hospital) was not within
the control of the study investigators, so this design was unlikely
to have influenced their findings.
In the limitations section the authors affirmed that it was
impossible to blind patients from whether or not they were
receiving the intervention during the study. However,
readmission (defined as 24-hour stay in hospital) was not within
the control of the study investigators, so this design was unlikely
to have influenced their findings.
During the follow-up period, 13 patients (6 usual care and 7
intervention) withdrew from the study but agreed for outcome
data to be collected. They were allocated according to the
randomized “intention to treat” in our analyses.
The trial was approved by the Tasmanian Health and Medical
Human Research Ethics Committee, and the trial was registered
with the Australia and New Zealand Clinical Trials Registry
(ACTRN12616001303437).
All outcomes were reported in the results section.
Funding. Funding: Supported in part by a partnership grant from
the National Health and Medical Research Foundation
(Canberra), Tasmania Medicare Local (Hobart), Department of
Health and Human Services (Hobart), and National Heart
Foundation of Australia (Canberra).
Similarity at baseline. There was no significant difference
between the usual care and intervention group in any variable,
including age, sex, cognitive function, mental health,
medications, NYHA functional class, comorbidities, and
physiologic measurements.

Bocchi 2008
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)

HIGH RISK

Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)

LOW RISK

Other bias

UNCLEAR
RISK

LOW RISK

Support for judgement
A computer-generated randomization list was drawn up by the
statistician. The randomization 2:1 was used based on the
previously published benefit of DMP in HF. The 2:1
randomization sequence was developed in blocks of 3, including
2 interventions and 1 control. The order of interventions and
control within each block was also randomly assigned. To avoid
deduction of the next treatment allocation and for arrangement of
education classes, researchers were blinded for block size; each
randomization included a number of patients in multiples of 3,
with at least 15 eligible participants, except for the last group. The
order of subjects in each group was randomized using a computer
program. For allocation concealment, sequential, numbered,
opaque, and sealed envelopes were used. Investigators ensured
that the envelopes were opened sequentially only after the
participants’ names were written on the appropriate envelopes.
A computer-generated randomization list was drawn up by the
statistician. The randomization 2:1 was used based on the
previously published benefit of DMP in HF. The 2:1
randomization sequence was developed in blocks of 3, including
2 interventions and 1 control. The order of interventions and
control within each block was also randomly assigned. To avoid
deduction of the next treatment allocation and for arrangement of
education classes, researchers were blinded for block size; each
randomization included a number of patients in multiples of 3,
with at least 15 eligible participants, except for the last group. The
order of subjects in each group was randomized using a computer
program. For allocation concealment, sequential, numbered,
opaque, and sealed envelopes were used. Investigators ensured
that the envelopes were opened sequentially only after the
participants’ names were written on the appropriate envelopes.
The participants, the nurse, and multidisciplinary team were not
blinded as to group assignment. Those assessing the outcomes
were blinded as to group assignment and end points (except for
quality of life and adherence) that were determined by unanimous
decision.
The participants, the nurse, and multidisciplinary team were not
blinded as to group assignment. Those assessing the outcomes
were blinded as to group assignment and end points (except for
quality of life and adherence) that were determined by unanimous
decision.
Statistical analysis was performed according to the intention-totreat principle for combined end points, death, and all data.
The study was registered at http://clinicaltrials.gov (Identifier
NCT 00505050).
All outcomes were reported in the results section.
Funding. Not reported
Similarity at baseline. The control and intervention groups were
similar in all baseline characteristics

Hancock 2012
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)

HIGH RISK

Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

LOW RISK

Support for judgement
Randomisation used stratified blocks according to NYHA
classification (where: Mild HF = NYHA class I, Moderate HF
=NYHA classes II & III, Severe HF = NYHA class IV) and by
care home. Treatment allocation was concealed until formal
process consent was obtained from the resident (or their
consultee).
Randomisation used stratified blocks according to NYHA
classification (where: Mild HF = NYHA class I, Moderate HF
=NYHA classes II & III, Severe HF = NYHA class IV) and by
care home. Treatment allocation was concealed until formal
process consent was obtained from the resident (or their
consultee).
Open-label, blinded end point.
Findings were subsequently reviewed by a second heart failure
specialist (AF) who was blinded to the diagnosis (with 100%
agreement).
Findings were subsequently reviewed by a second heart failure
specialist (AF) who was blinded to the diagnosis (with 100%
agreement).
Six month follow-up was completed by 25 residents (86%); the
remaining 3 (14%) died during follow-up (2 from the intervention
group, 1 from usual care).
Data analysis was conducted by intention to treat
Trial registration: ISRCTN19781227
All outcomes were reported in the results section.
Funding. This paper presents independent research funded by the
National Institute for Health Research (NIHR) under its Research
for Patient Benefit (RfPB) Programme (Grant Reference Number
PB-PG-0407-13309). The views expressed are those of the
authors and not necessarily those of the NHS, the NIHR or the
Department of Health.
Similarity at baseline. The two groups were similar statistically at
baseline in demographic characteristics, HF severity,
comorbidities, signs and symptoms, and prescribed drug use

Laramee 2003
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

Allocation concealment
(selection bias)

LOW RISK

Blinding of participants and
personnel (performance
bias)
Blinding of outcome
assessment (detection bias)

HIGH RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)
Other bias

HIGH RISK

LOW RISK
HIGH RISK

Support for judgement
After simple randomization of the first 42 patients resulted in
large amounts of patients being assigned to one group or the
other, patients were randomized in blocks of 8 to ensure an even
group allocation across time.
After simple randomization of the first 42 patients resulted in
large amounts of patients being assigned to one group or the
other, patients were randomized in blocks of 8 to ensure an even
group allocation across time.
The authors affirmed that one limitation to this study was the
inability to blind patients and researchers to group assignment;
there was no practicable alternative.
The authors affirmed that one limitation to this study was the
inability to blind patients and researchers to group assignment;
there was no practicable alternative.
On randomization, 141 patients were assigned to the intervention
group and 146 to the usual care group. Early attrition accounted
for 53 patients because of death, withdrawal of consent, failure to
continue to meet study criteria, or loss to follow-up. A total of
122 patients in the intervention group and 112 patients in the
usual care group completed the 90-day study period.
Patients who withdrew, died, or were otherwise lost before 90
days of follow-up were censored on the day of early attrition.
All outcomes were reported in the results section.
Funding. This study was supported by Novartis Pharmaceuticals,
East Hanover, NJ.
Similarity at baseline. The intervention and usual care groups
were comparable with respect to most patient characteristics.
Patients in the intervention group were more likely to have
peripheral vascular disease (P=.05). They also had higher overall
severity signified by NYHA functional class after hospital
discharge (P.001), reported less support at home (P=.03), and had
more risk factors for readmission (P.001). The authors declared
that these differences between the groups were due to chance.

Telemonitoring intervention

Cichosz 2019
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

Authors'
judgement
LOW RISK

LOW RISK
UNCLEAR
RISK
UNCLEAR
RISK
LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

LOW RISK

Support for judgement
The randomization used pre-packed envelopes to assign patients
to the control or intervention group.
The randomization used pre-packed envelopes to assign patients
to the control or intervention group.
Not reported

Not reported
At 12 months, 52 (35.8%) intervention patients were lost to
follow-up (7 had died, 24 did not respond to questionnaires and
21 had withdrawn their consent). Similarly, 54 (35.1%) control
patients were lost to follow-up (8 dead, 43 did not respond to
questionnaires and 2 had withdrawn their consent). One patient
was incorrectly never randomized into one of the two trial groups.
Reasons for withdrawal from the TeleCare North trial included
complicated technology, frustrations with using the technology,
psychological problems, health problems, lack of interest and
misdiagnosis of HF. In total, 106 patients had incomplete data
(patients that were lost-to-follow-up or had missing values on
questionnaire items used to calculate PCS, MCS or KCCQ12 at
follow-up).
Statistical analyses followed the intention-to-treat principle.
The study protocol was assessed by The North Denmark Region
Committee on Health Research Ethics. This study was conducted
in accordance with the study protocol for the TeleCare North heart
failure trial and all outcomes were reported at the results section
Funding. This trial is funded by North Denmark Region, the 11
municipalities in North Denmark Region, and the Danish Agency
for Digitalization Policy and Strategy. Sponsors did have a role in
study design, collection, and management but did not have a role
in analysis and interpretation of data, writing of the report, or the
decision to submit the report for publication.
Similarity at baseline. The comparisons reveal that baseline
characteristics were similar across the telehealth care and usual
practice groups for both patients included in the primary analysis
and complete case analysis, except for a higher proportion of
married patients in the telehealth care group compared to the
control group (75 v. 62% married or in a relationship).

Galinier 2020
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment (detection bias)

Authors'
judgement
UNCLEAR
RISK

Support for judgement
Patients were randomly assigned (1:1), in a centralised manner

LOW RISK

Patients were randomly assigned (1:1), in a centralised manner

LOW RISK

A blinded clinical events committee adjudicated all deaths and
hospital stays, and assessed whether they were planned or
unplanned, or related to a cardiovascular origin or to HF.
A blinded clinical events committee adjudicated all deaths and
hospital stays, and assessed whether they were planned or
unplanned, or related to a cardiovascular origin or to HF.
Fifty-three patients were excluded from the analysis, leaving 937
patients in the intention-to-treat group, 632 (67.4%) of whom
completed the 18-month study period
The protocol and amendments were approved by the French
‘Comité de Protection des Personnes’ and French competent
authority.

LOW RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)

UNCLEAR
RISK*

Clinicaltrial.gov identifier: NCT02068118

Other bias

HIGH RISK

All outcomes were reported at the results section
Funding. The study was supported by Alere E-Sante (Jouy-enJosas, France) from 2013 to beginning of 2016 and by CDM eHealth (Jouy-en-Josas, France) from 2016 onwards. The sponsors
participated in study site selection, monitoring, supervision of
data collection, data analysis, clinical study report and
publication.
Similarity at baseline. Baseline characteristics were similar across
the intervention care and usual practice groups

Koehler 2018
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment (detection bias)

Incomplete outcome data
(attrition bias)

Authors'
judgement
UNCLEAR
RISK

Eligible patients were randomly assigned (unmasked with
randomisation concealment)

UNCLEAR
RISK
HIGH RISK

Eligible patients were randomly assigned (unmasked with
randomisation concealment)
Unmasked

LOW RISK

Cause of hospitalisations and deaths were adjudicated by an
independent clinical endpoint committee using the same criteria
as that used for the TIM-HF2 trial. The committee remained
masked to the initial study group assignment.
That patients who died before final visit (n=142) and patients who
withdrew prematurely during the main trial (n=52) did not
participate in the extended follow-up period.

LOW RISK*

Selective reporting
(reporting bias)

UNCLEAR
RISK

Other bias

LOW RISK

Support for judgement

All primary and secondary endpoints were compared between the
initially randomised groups, thus following the intention-to-treat
principle.
This trial is registered with ClinicalTrials.gov, number
NCT01878630.
All outcomes were reported at the results section.
Funding. The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing of the
report. FK, KW, EV, and SL had full access to all the data in the
study. The corresponding author had final responsibility for the
decision to submit for publication.
Similarity at baseline. Clinical characteristics were well balanced
between the RPM and usual care groups apart from the self-care
behaviour score (ie, G9-EHFScBS-questionnaire) in which
patients in the RPM group had a more favourable score than did
those in the UC group

Kulshreshtha 2010
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)

Authors'
judgement
UNCLEAR
RISK
UNCLEAR
RISK

Support for judgement
Eligible patients were prospectively randomized on a week-on
and week-off basis either to a group that was offered RM or to a
control group that was not offered RM;
Eligible patients were prospectively randomized on a week-on
and week-off basis either to a group that was offered RM or to a
control group that was not offered RM;

Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment (detection bias)

UNCLEAR
RISK

Not reported

UNCLEAR
RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)
Other bias

LOW RISK

Data on baseline information, previous and new readmissions, and
other outcomes were collected through chart reviews by a
physician.
Differences in primary and secondary outcomes between the
control and RM group were also compared using intention-to-treat
analysis
All outcomes were reported at the results section.

LOW RISK

Funding. The study was funded by Partners Healthcare. Partners
Healthcare is a nonprofit integrated Health system founded by
Brigham and Women’s Hospital and Massachusetts General
Hospital.
Similarity at baseline. Baseline characteristics were similar across
the intervention care and usual practice groups

Schmaderer 2021
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)
Other bias

Authors'
judgement
UNCLEAR
RISK
UNCLEAR
RISK
UNCLEAR
RISK

Support for judgement
Patients were randomized to enhanced usual care, mHealth, or
mHealth+ using a randomization schedule prepared in advance by
the biostatistician.
Patients were randomized to enhanced usual care, mHealth, or
mHealth+ using a randomization schedule prepared in advance by
the biostatistician.
Not reported

UNCLEAR
RISK
UNCLEAR
RISK
LOW RISK

Not reported

LOW RISK

Funding. This work was supported by Center for Patient and
Community Engagement in Chronic Care Management
(CENTRIC), University of Nebraska Medical Center College of
Nursing.
Similarity at baseline. There were no significant differences in
demographic or clinical variables by group

Not reported
All outcomes were reported at the results section.

Soran 2008
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)
Other bias

Authors'
judgement
UNCLEAR
RISK

Support for judgement
After eligibility was assessed patients were randomized in a 1:1
ratio to Standard Care or the intervention group.

UNCLEAR
RISK
LOW RISK

After eligibility was assessed patients were randomized in a 1:1
ratio to Standard Care or the intervention group.
The HFHC Trial was a multicenter, randomized controlled
clinical trial with blinded end point evaluation designed

LOW RISK
LOW RISK

The HFHC Trial was a multicenter, randomized controlled
clinical trial with blinded end point evaluation designed
The intention to treat principle was used to compare HFMS to SC.

LOW RISK

All outcomes were reported at the results section.

UNCLEAR
RISK

Funding. The Heart Failure Home Care Trial is sponsored by
Centers for Medicare & Medicaid Services Baltimore, Maryland.
Similarity at baseline. Baseline characteristics including age,
race/ethnicity, sex, and laboratory evaluations were equivalent in
both treatment groups. The proportion of patients taking selected
cardiac medications at baseline was also similar.

Dendale 2012
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)

Authors'
judgement
LOW RISK

LOW RISK

Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment (detection bias)

UNCLEAR
RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)

LOW RISK

Other bias

UNCLEAR
RISK

LOW RISK

Support for judgement
Patients were block randomized by sealed envelopes to 6 months
of intense follow-up facilitated by telemonitoring (TM) or usual
care (UC).
Patients were block randomized by sealed envelopes to 6 months
of intense follow-up facilitated by telemonitoring (TM) or usual
care (UC).
To decrease the risk of bias in an unblinded study, the data were
collected by a data manager not involved in patient care, and not
stationed in one of the participating hospitals.
To decrease the risk of bias in an unblinded study, the data were
collected by a data manager not involved in patient care, and not
stationed in one of the participating hospitals.
In total, four subjects (2%) prematurely dropped out of this study
because of a lack of motivation. Data from these subjects were
included in the analysis (intention-to-treat).
The study protocol was approved by the ethics committees of the
participating centres. Trial registation: ISRCTN39223875
All outcomes were reported at the results section.
Funding. The Belgian Government Health Insurance Institute
(Rijksinstituut voor Ziekte en Invaliditeitsverzekering); Leo
Pharma (the determination of plasma NT-proBNP)
Similarity at baseline. No differences in baseline patient
characteristics between study groups

Giordano 2009
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

Selective reporting
(reporting bias)
Other bias

Authors'
judgement
LOW RISK

LOW RISK
UNCLEAR
RISK
UNCLEAR
RISK
LOW RISK

LOW RISK
UNCLEAR
RISK

Support for judgement
Random permuted blocks for each center were used to allocate
patients to treatment groups.
Random permuted blocks for each center were used to allocate
patients to treatment groups.
Not reported

Not reported
Four hundred-sixty patients were therefore randomised; one
patient in UC group and 4 in HBT group were lost to follow-up.
Analyses were conducted according to the intention-to-treat
approach.
All outcomes were reported at the results section.
Funding. This study was conducted with a grant of the National
Ministry of Health (Contract ICS 030.8/RF00.91).
Similarity at baseline. The randomisation groups differed
significantly only with regard to use of digitalis and beta-blockers,
which was respectively higher and lower in the UC group.

Goldberg 2003
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
UNCLEAR
RISK

Allocation concealment
(selection bias)

UNCLEAR
RISK

Blinding of participants
and personnel
(performance bias)

HIGH RISK

Blinding of outcome
assessment (detection bias)

LOW RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)

HIGH RISK

Other bias

UNCLEAR
RISK

Support for judgement
Patients were randomized to receive continued standard outpatient
heart failure therapy plus the AlereNet system (Alere Medical,
Reno, Nev) or standard outpatient heart failure therapy including
a recommendation to use a standard scale for daily weight
assessment.
Patients were randomized to receive continued standard outpatient
heart failure therapy plus the AlereNet system (Alere Medical,
Reno, Nev) or standard outpatient heart failure therapy including
a recommendation to use a standard scale for daily weight
assessment.
To insure that all hospitalizations, emergency room visits, and
deaths were identified, all patients were contacted by telephone on
a monthly basis by a nonmedical surveyor (blinded to patient
treatment group randomization), located outside of the enrollment
sites and Alere monitoring center.
To insure that all hospitalizations, emergency room visits, and
deaths were identified, all patients were contacted by telephone on
a monthly basis by a nonmedical surveyor (blinded to patient
treatment group randomization), located outside of the enrollment
sites and Alere monitoring center.
During the study, 32 patients either refused follow-up data
collection or were lost to follow-up. Seven patients received
cardiac transplantation and were censored on the day of transplant.
Excluding deaths, there was no difference between groups in the
percentage of patients who failed to complete 6 months of followup.
All analyses were performed on an intent-to-treat basis.
The authors declared that they did not collect data at all outpatient
visits during the study, but rather only those mandated by the
protocol.
Overall Patient Satisfaction (single item) with heart failure care
was not reported in the results section.
Funding. Supported by grants from Alere Medical, Incorporated.
Similarity at baseline. The 2 groups had comparable
characteristics at baseline, including medications, 6-minute walk
distance, ejection fraction, serum creatinine, sodium and
norepinepherine levels (consistent with NYHA class III/IV
symptoms). No difference in the baseline Minnesota Living with
Heart Failure Questionnaire, SF-12 and Health Stress
questionnaires was observed between the groups.

Kalter-Leibovici 2017
Bias
Random sequence
generation
(selection bias)

Authors'
judgement
LOW RISK

llocation concealment
(selection bias)

LOW RISK

Blinding of participants
and personnel
(performance bias)

HIGH RISK

Blinding of outcome
assessment (detection bias)

HIGH RISK

Incomplete outcome data
(attrition bias)

LOW RISK

Selective reporting
(reporting bias)
Other bias

LOW RISK
HIGH RISK

Support for judgement
Patients were randomly assigned to either disease management or
usual care, using a computerized randomization program with a
permuted-block design linked to the patients’ electronic medical
record. Randomization was in a 1:1 ratio and stratified by heart
failure center. The study safety committee reviewed the
randomization process and found no evidence of violation or
tampering with the randomization protocol.
Patients were randomly assigned to either disease management or
usual care, using a computerized randomization program with a
permuted-block design linked to the patients’ electronic medical
record. Randomization was in a 1:1 ratio and stratified by heart
failure center. The study safety committee reviewed the
randomization process and found no evidence of violation or
tampering with the randomization protocol.
Except for the baseline evaluation, assessors were not blinded to
the patients’ assigned intervention. The committee members were
not blinded to the participants’assigned intervention. In addition,
the follow-up assessments of the patients' NYHA classification
and 6-minute walk test were performed by assessors who were not
blinded to the patients' assigned intervention. Thus, this measure
may be less prone to biased assessments due to lack of blinding.
Except for the baseline evaluation, assessors were not blinded to
the patients’ assigned intervention. The committee members were
not blinded to the participants’assigned intervention. In addition,
the follow-up assessments of the patients' NYHA classification
and 6-minute walk test were performed by assessors who were not
blinded to the patients' assigned intervention. Thus, this measure
may be less prone to biased assessments due to lack of blinding.
A total of 5,295 patients were screened for eligibility, of whom
3,673 were found non-eligible, 262 declined participation, and
1,360 were randomly assigned either to usual care (678) or to
disease management (682). Altogether, 22 participants did not
receive the allocated intervention; 12 because of withdrawn
consent and because ten participants died within 1 month after
randomization. Three participants were lost to follow-up and 96
discontinued the intervention.
All randomized patients were included in the analyses (all
analyses were carried out according to the intention-to-treat
principle).
Clinicaltrials.gov identifier: NCT00533013.
All outcomes were reported at the results section.
Funding. This study was funded by Maccabi Institute for Health
Services Research, Tel-Aviv, Israel, and the Medical Research
Infrastructure Development and Health Services Fund by the
Sheba Medical Center (RA), Tel-Hashomer, Israel. The funders
approved the study protocol but had no role in the study design,
data analysis or manuscript preparation.
Similarity at baseline. Compared to patients assigned to usual
care, those assigned to disease management were less likely to be
male, were more likely to be NYHA functional class IV and
performed slightly worse on a 6-minute walk test. Although
statistically significant, the absolute differences between the two
study groups for these variables were small. Otherwise, the
baseline characteristics of the patients were similar across the two
groups.

Schwarz 2008
Bias
Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)
Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)
Selective reporting
(reporting bias)
Other bias

Authors'
judgement
LOW RISK

LOW RISK

UNCLEAR
RISK
UNCLEAR
RISK
LOW RISK
LOW RISK
LOW RISK

Support for judgement
Participants were randomized to usual post–hospital discharge
care or to usual care with telemonitoring scale by drawing from a
preprepared, sealed envelope.
Participants were randomized to usual post–hospital discharge
care or to usual care with telemonitoring scale by drawing from a
preprepared, sealed envelope.
Not reported

Not reported
The effectiveness of the intervention was examined by using an
intention-to-treat analysis.
All outcomes were reported at the results section.
Funding. The project was supported by Grant Number 1 R15
R008698–01 from the National Institute of Nursing Research,
National Institutes of Health (NIH), and the Ohio Board of
Regents. Its contents are solely the responsibility of the authors
and do not necessarily represent the official views of the National
Institute of Nursing Research, NIH.
Similarity at baseline. Education level was significantly higher
for patients in the intervention group (P=.01).

Villani 2014
Bias

Authors'
judgement
LOW RISK

Support for judgement

Blinding of participants
and personnel
(performance bias)
Blinding of outcome
assessment (detection bias)
Incomplete outcome data
(attrition bias)

HIGH RISK

Patients were randomized 1:1 either to an Integrated Management
group or to a Usual Care group, using a computerised random
number generator.
Patients were randomized 1:1 either to an Integrated Management
group or to a Usual Care group, using a computerised random
number generator.
Open-label

HIGH RISK

Open-label

LOW RISK

Overall, 105 patients were screened, 80 agreed to participate and
were randomized to the two groups (40 in each).

Selective reporting
(reporting bias)
Other bias

LOW RISK

Random sequence
generation
(selection bias)
Allocation concealment
(selection bias)

LOW RISK

LOW RISK

Intention-to-treat principle was not mentioned
All outcomes were reported at the results section.
Funding. The research received a grant from the Italian Ministry
of Research and Public Instruction (FIRB RBNE01KYE4 2003).
Similarity at baseline. The two groups did not differ significantly
in demographic, clinical, echocardiographic or neurohumoral
characteristics

CQ1. Multi-disciplinary team: Palliative Care
Appendice E1. Summary of Findings - GRADE approach.
Certainty assessment

№ of patients

Effect
Certainty

№ of
studies

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Palliative care

placebo

randomised
trials

very seriousa

not serious

not serious

seriousb

none

204/1812 (11.3%)

229/2103 (10.9%)

Relative
(95% CI)

Absolute
(95% CI)

RR 1.01
(0.75 to 1.37)

1 more per
1.000
(from 27 fewer
to 40 more)

⨁◯◯◯

-

MD 0.04
higher
(0.03 lower to
0.11 higher)

⨁◯◯◯

MD 8.1 higher
(2.03 lower to
18.23 higher)

⨁◯◯◯

MD 3.06
higher
(3.94 lower to
10.06 higher)

⨁◯◯◯

MD 0.7 higher
(14.73 lower to
16.13 higher)

⨁◯◯◯

MD 2.6 higher
(1.3 lower to
6.5 higher)

⨁◯◯◯

Importance

Mortality

10

CRITICAL

Very low

Quality_EQ 5D_change

3

randomised
trials

very seriousc

not serious

not serious

seriousb

none

627

403

CRITICAL

Very low

Quality_end of study EQ-5 - Mid-length intervention

1

randomised
trials

seriousd

not serious

not serious

very seriousb,e

none

36

36

-

CRITICAL

Very low

Quality_MLHQF change - Short intervention

1

randomised
trials

very serious f

not serious

not serious

very seriousb,e

none

79

88

-

CRITICAL

Very low

Quality of life_MLHQF end of study - Mid-length intervention

1

randomised
trials

seriousg

not serious

not serious

very seriousb,e

none

14

16

-

CRITICAL

Very low

Quality KCCQ_change - Mid-length intervention

1

randomised
trials

serioush

not serious

not serious

very seriousb,e

none

157

157

-

Very low

CRITICAL

Certainty assessment

№ of patients

Effect
Certainty

№ of
studies

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Palliative care

placebo

Relative
(95% CI)

Absolute
(95% CI)

very seriousi

not serious

not serious

seriousb

none

254

261

-

MD 2.88
higher
(4.1 lower to
9.85 higher)

⨁◯◯◯

RR 0.75
(0.41 to 1.36)

88 fewer per
1.000
(from 208
fewer to 127
more)

⨁◯◯◯

RR 0.69
(0.48 to 1.00)

114 fewer per
1.000
(from 192
fewer to 0
fewer)

⨁◯◯◯

RR 1.05
(0.64 to 1.70)

15 more per
1.000
(from 106
fewer to 205
more)

⨁◯◯◯

RR 1.50
(0.92 to 2.46)

194 more per
1.000
(from 31 fewer
to 568 more)

⨁⨁◯◯

RR 0.53
(0.27 to 1.03)

222 fewer per
1.000
(from 345
fewer to 14
more)

⨁⨁◯◯

Importance

Quality KCCQ end of study

3

randomised
trials

CRITICAL

Very low

Ricovero ospedaliero_riammissioni

2

randomised
trials

not serious

very seriousj

not serious

very seriousb,e

none

69/230 (30.0%)

84/238 (35.3%)

CRITICAL

Very low

Ricovero ospedaliero_pazienti

5

randomised
trials

very seriousk

very seriousj

not serious

seriousb

none

476/1397 (34.1%)

620/1683 (36.8%)

CRITICAL

Very low

Ricovero ospedaliero per HF_pazienti - Mid-length intervention

1

randomised
trials

seriousl

not serious

not serious

very seriousb,e

none

23/75 (30.7%)

22/75 (29.3%)

CRITICAL

Very low

Proportion prescribed - ACE inhibitors

1

randomised
trials

not serious

not serious

not serious

very seriousb,e

none

21/36 (58.3%)

14/36 (38.9%)

IMPORTANT

Low

Proportion prescribed - Angiotensin receptor blocker

1

randomised
trials

not serious

not serious

not serious

very seriousb,e

none

9/36 (25.0%)

17/36 (47.2%)

Low

IMPORTANT

Certainty assessment

№ of
studies

Study design

Risk of bias

Inconsistency

№ of patients

Effect

Indirectness

Imprecision

Other considerations

Palliative care

placebo

not serious

very seriousb,e

none

29/36 (80.6%)

31/36 (86.1%)

Certainty

Importance

52 fewer per
1.000
(from 207
fewer to 129
more)

⨁⨁◯◯

IMPORTANT

RR 0.86
(0.64 to 1.14)

109 fewer per
1.000
(from 280
fewer to 109
more)

⨁⨁◯◯

RR 1.15
(0.65 to 2.06)

54 more per
1.000
(from 126
fewer to 383
more)

⨁⨁◯◯

RR 0.84
(0.68 to 1.05)

142 fewer per
1.000
(from 284
fewer to 44
more)

⨁⨁◯◯

RR 1.33
(0.51 to 3.46)

55 more per
1.000
(from 82 fewer
to 410 more)

⨁⨁◯◯

RR 1.36
(0.81 to 2.27)

140 more per
1.000
(from 74 fewer
to 494 more)

⨁⨁◯◯

Relative
(95% CI)

Absolute
(95% CI)

RR 0.94
(0.76 to 1.15)

Proportion prescribed - Renin-angiotensin-system blockade

1

randomised
trials

not serious

not serious

Low

Proportion prescribed - β receptor blocker

1

randomised
trials

not serious

not serious

not serious

very seriousb,e

none

24/36 (66.7%)

28/36 (77.8%)

IMPORTANT

Low

Proportion prescribed - Mineralocorticoid receptor antagonist

1

randomised
trials

not serious

not serious

not serious

very seriousb,e

none

15/36 (41.7%)

13/36 (36.1%)

IMPORTANT

Low

Proportion prescribed - Loop diuretics

1

randomised
trials

not serious

not serious

not serious

very seriousb,e

none

27/36 (75.0%)

32/36 (88.9%)

IMPORTANT

Low

Proportion prescribed - Digitalis

1

randomised
trials

not serious

not serious

not serious

very seriousb,e

none

8/36 (22.2%)

6/36 (16.7%)

IMPORTANT

Low

Proportion prescribed - ACEi/ARB target dose

1

randomised
trials

not serious

not serious

not serious

very seriousb,e

none

19/36 (52.8%)

14/36 (38.9%)

Low

IMPORTANT

Certainty assessment

№ of
studies

Study design

Risk of bias

Inconsistency

№ of patients

Effect
Certainty

Importance

0 fewer per
1.000
(from 119
fewer to 303
more)

⨁⨁◯◯

IMPORTANT

54 more per
1.000
(from 126
fewer to 383
more)

⨁⨁◯◯

Lo studio di O’Riordan 2019 (intervento a medio termine) riporta quanto segue: “Patient
satisfaction with the care they received was documented at the initial assessment as
well as during three- and six-month follow-up assessments. We found no difference in
satisfaction with care between the two study groups at any of these three assessment
periods.”

⨁◯◯◯

Indirectness

Imprecision

Other considerations

Palliative care

placebo

not serious

very seriousb,e

none

7/36 (19.4%)

7/36 (19.4%)

Relative
(95% CI)

Absolute
(95% CI)

RR 1.00
(0.39 to 2.56)

RR 1.15
(0.65 to 2.06)

Proportion prescribed - β receptor blocker target dose

1

randomised
trials

not serious

not serious

Low

Proportion prescribed - Mineralocorticoid receptor antagonist target dose

1

randomised
trials

not serious

not serious

not serious

very seriousb,e

none

15/36 (41.7%)

13/36 (36.1%)

IMPORTANT

Low

Patient satisfaction (assessed with: Questionnaire)

1

randomised
trials

very seriousg

not serious

not serious

very seriouse,m

none

IMPORTANT

Very low

CI: confidence interval; MD: mean difference; RR: risk ratio

Explanations
a. Unclear risk of bias for the random sequence generation (Sidebottom 2015, Van Spall 2019, Denvir 2016, Hopp 2016), allocat ion concealment (Sidebottom 2015, Denvir 2016, Hopp 2016), blinding of participants and personnel (Denvir 2016, Sidebottom 2015), blinding of outcome
assessment (Denvir 2016, Sidebottom 2015), incomplete outcome data (Hopp 2016), selective reporting (Hopp 2016), other bias (Sidebottom 2015, Bekelman 2018). High risk of bias for incomplete outcome data (Sidebottom 2015, Denvir 2016), selective reporting bias (Bekelman
2018, Bekelman 2015), other bias (Bekelman 2018, Denvir 2016), blinding of participants and personnel (Van Spall 2019, Rogers 2017, Bekelman 2015, O'Donnell 2018, Hopp 2016), blinding of outcome assessment (Rogers 2017, O'Donnell 2018, Hopp 2016)
b. Confidence intervals crossed the line of no difference with plausible effects in favor to the experimental group
c. Unclear risk of bias for the random sequence generation (Denvir 2016, Blumer 2021), allocation concealment (Den vir 2016), blinding of participants and personnel (Denvir 2016), blinding of outcome assessment (Denvir 2016). High risk of bias for incomplete outcome data (Denvir
2016), blinding of participants and personnel (Sahlen 2016, Blumer 2021), blinding of outcome assessment (Sahlen 2016), other bias (Denvir 2016).
d. High risk of bias for blinding and Incomplete outcome data
e. number of events <200
f. Unclear risk of bias for the random sequence generation (Sidebottom 2015), allocation concealment (Sidebottom 2015), other bias (Sidebottom 2015), blinding (Sidebottom 2015). High risk of bias for incomplete outcome data (Sidebottom 2015).
g. Unclear risk of bias for blinding and other bias
h. High risk of bias for selective reporting and other bias
i. High risk of bias for blinding (O'Donnell 2018, Rogers 2017), high risk of bias for blinding of participants and personnel (Bekelman 2015), high risk for selective reporting bias (Bekelman 2015)
j. I2>75%

k. Unclear risk of bias for the random sequence generation (Van Spall 2019, Denvir 2016), allocation concealment (Denvir 2016), blinding of participants and personnel (Denvir 2016), blinding of outcome assessment (Denvir 2016), other bias (Bekelman 2018). High risk of bias for
incomplete outcome data (Denvir 2016), selective reporting bias (Bekelman 2018), other bias (Bekelman 2018, Denvir 2016), blinding (Rogers 2017), blinding of participants and personnel (Van Spall 2019).
l. High risk of bias for blinding (Rogers 2017)
m. Narrative synthesis was conducted, estimates are not precise

CQ1. Multi-disciplinary team: Nurse intervention
Appendice E2. Summary of Findings - GRADE approach.
Certainty assessment

№ of patients

Effect
Certainty

№ of
studies

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Nurse intervention

placebo

randomised
trials

very seriousa

not serious

not serious

seriousb

none

255/1319 (19.3%)

282/1291 (21.8%)

Relative
(95% CI)

Absolute
(95% CI)

RR 0.88
(0.74 to 1.05)

26 fewer per
1.000
(from 57 fewer
to 11 more)

⨁◯◯◯

-

MD 1.85
higher
(3.42 lower to
7.11 higher)

⨁◯◯◯

MD 0.14 lower
(3.12 lower to
2.83 higher)

⨁◯◯◯

MD 9 higher
(21.18 lower to
39.18 higher)

⨁◯◯◯

Importance

Mortality

14

CRITICAL

Very low

Quality of life_MLHQF

8

randomised
trials

very serious

not serious

not serious

very seriousb,c

none

159

113

CRITICAL

Very low

Quality of life_SF-12

4

randomised
trials

very seriousd

not serious

not serious

very seriousb,c,e

none

120

122

-

CRITICAL

Very low

Quality_Nottingham Profile final score - Long intervention

1

randomised
trials

very serious f

randomised
trials

very seriousg

not serious

not serious

very seriousb,c

none

103

105

-

CRITICAL

Very low

Quality_KCCQ

1

Ricovero ospedaliero_riammissioni

not serious

not serious

very seriousc,e

none

Smith 2015 per lo strumento KCCQ Quality of Life and Depression Scores: “The HFrelated quality of life scale data revealed a significant improvement (p=.000) from
baseline to 12 months of one-half standard deviation in both groups, with no significant
difference found between groups.”

⨁◯◯◯
Very low

CRITICAL

Certainty assessment

№ of
studies

10

№ of patients

Effect

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Nurse intervention

placebo

randomised
trials

very serioush

not serious

not serious

not serious

none

413/888 (46.5%)

518/951 (54.5%)

Certainty

Importance

93 fewer per
1.000
(from 131
fewer to 54
fewer)

⨁⨁◯◯

CRITICAL

RR 0.93
(0.85 to 1.01)

37 fewer per
1.000
(from 80 fewer
to 5 more)

⨁◯◯◯

RR 0.72
(0.43 to 1.19)

67 fewer per
1.000
(from 136
fewer to 45
more)

⨁⨁◯◯

RR 0.45
(0.24 to 0.82)

177 fewer per
1.000
(from 244
fewer to 58
fewer)

⨁⨁⨁◯

RR 0.94
(0.86 to 1.02)

43 fewer per
1.000
(from 101
fewer to 14
more)

⨁◯◯◯

RR 1.20
(1.09 to 1.31)

145 more per
1.000
(from 65 more
to 225 more)

⨁◯◯◯

Relative
(95% CI)

Absolute
(95% CI)

RR 0.83
(0.76 to 0.90)

Low

Ricovero ospedaliero_numero pazienti

5

randomised
trials

very seriousi

not serious

not serious

seriousb

none

336/683 (49.2%)

368/692 (53.2%)

CRITICAL

Very low

Ricovero ospedaliero per HF - Mid-length intervention

1

randomised
trials

not serious

not serious

not serious

very seriousb,c

none

20/117 (17.1%)

30/126 (23.8%)

CRITICAL

Low

Ricovero ospedaliero per HF_riammissioni - Long intervention

1

randomised
trials

not serious

not serious

not serious

seriousc

none

12/84 (14.3%)

26/81 (32.1%)

CRITICAL

Moderate

Proportion prescribed_ACEi

5

randomised
trials

very seriousj

not serious

not serious

seriousb

none

341/504 (67.7%)

339/472 (71.8%)

IMPORTANT

Very low

Proportion prescribed_ACEi/ARB

2

randomised
trials

very seriousk

Proportion prescribed_ARB - Long intervention

not serious

not serious

seriousc

none

138/159 (86.8%)

111/153 (72.5%)

Very low

IMPORTANT

Certainty assessment

№ of
studies

2

№ of patients

Effect

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Nurse intervention

placebo

randomised
trials

seriousl

not serious

not serious

not serious

none

34/205 (16.6%)

15/162 (9.3%)

Certainty

Importance

89 more per
1.000
(from 10 more
to 229 more)

⨁⨁⨁◯

IMPORTANT

RR 1.05
(0.93 to 1.19)

31 more per
1.000
(from 44 fewer
to 119 more)

⨁⨁◯◯

RR 1.00
(0.93 to 1.08)

0 fewer per
1.000
(from 46 fewer
to 52 more)

⨁◯◯◯

-

MD 1.9 lower
(11.88 lower to
8.08 higher)

⨁⨁◯◯

see comment

⨁◯◯◯

Relative
(95% CI)

Absolute
(95% CI)

RR 1.96
(1.11 to 3.47)

Moderate

Proportion prescribed_diuretics

4

randomised
trials

seriousm

not serious

not serious

seriousb

none

502/721 (69.6%)

327/523 (62.5%)

IMPORTANT

Low

Proportion prescribed_BB

8

randomised
trials

very seriousn

not serious

not serious

seriousb

none

694/1066 (65.1%)

536/824 (65.0%)

IMPORTANT

Very low

Adverse events: creatinine level (umol/L; lower=better) - Long intervention

2

randomised
trials

not serious

not serious

not serious

very seriousb,c,e

none

79

81

IMPORTANT

Low

Self-care behaviour

4

randomised
trials

very seriouso

not serious

not serious

very seriouse

none

0

0

-

IMPORTANT

Very low

CI: confidence interval; MD: mean difference; RR: risk ratio

Explanations
a. Unclear risk of bias for random sequence generation (Domingues 2011), allocation concealment (Domingues 2011), blinding of participants and personnel (Domingues 2011), blinding of outcome assessment (Domingues 2011), other bias (Domingues 2011, Blue 2001, Dunagan
2005, Ortiz-Bautista 2019) High risk of bias for selection (Ekman 1998, Agvall 2013, Jaarsma 2008, Mejhert 2004), random sequence generation (You 2020), alloc ation concealment (You 2020), blinding of participants and personnel (You 2020, Ortiz-Bautista 2019), blinding of
outcome assessment (You 2020, Ortiz-Bautista 2019), incomplete outcome data (Domingues 2011), other bias (Stromberg 2003)
b. Confidence intervals crossed the line of no difference with plausible effects in favor to the experimental group
c. number of events <200
d. Unclear risk of bias for other bias (Dunagan 2005) High risk of bias random sequence generation (You 2020), allocation concea lment (You 2020), blinding of participants and personnel (You 2020, Sisk 2006), blinding of outcome assessment (You 2020, Sisk 2006)
e. Narrative synthesis was conducted, estimates are not precise

f. High risk of bias for selection, blinding, incomplete outcome data
g. Unclear risk of bias for random sequence generation, allocation concealment, incomplete outcome data, other bias
h. High risk of bias for selection (Mejhert 2004, Agvall 2013, Jaarsma 2008), selection (Jaarsma 2008)
i. Unclear risk of bias for random sequence generation (Domingues 2011, Kwok 2008, Riegel 2002), allocation concealment (Domingues 2011, Kwok 2008, Riegel 2002), blinding of participants and personnel (Domingues 2011, Sisk 2006), blinding of outcome assessment
(Domingues 2011, Sisk 2006), other bias (Domingues 2011, Blue 2001, Dunagan 2005, Ortiz-Bautista 2019, Riegel 2002) High risk of bias for selection (Ekman 1998), random sequence generation (You 2020), allocation concealment (You 2020), blinding of participants and personnel
(You 2020, Ortiz-Bautista 2019), blinding of outcome assessment (You 2020, Ortiz-Bautista 2019, Riegel 2002), incomplete outcome data (Domingues 2011, Riegel 2002), other bias (Stromberg 2003)
j. Unclear risk of bias other bias (Ortiz-Bautista 2019) High risk of bias for selection (Ekman 1998, Mejhert 2004), blinding of participants and personnel (Ortiz-Bautista 2019), blinding of outcome assessment (Ortiz-Bautista 2019)
k. High risk of bias for selection (Agvall 2013), random sequence generation (You 2020), allocation concealment (You 2020), b linding of participants and personnel (You 2020), blinding of outcome assessment (You 2020)
l. Unclear risk of bias other bias (Ortiz-Bautista 2019) High risk of bias for blinding of participants and personnel (Ortiz-Bautista 2019), blinding of outcome assessment (Ortiz-Bautista 2019)
m. High risk of bias random sequence generation (You 2020), allocation concealment (You 2020), blinding of participants and personnel (You 2020), blinding of outcome assessment (You 2020). Unclear risk of bias for blinding of participants and personnel (Sisk 2006), blinding of
outcome assessment (Sisk 2006)
n. Unclear risk of bias for other bias (Dunagan 2005, Ortiz-Bautista 2019), blinding of participants and personnel (Sisk 2006), blinding of outcome assessment (Sisk 2006) High risk of bias for selection (Agvall 2013, Mejhert 2004), random sequence generation (You 2020), allocation
concealment (You 2020), blinding of participants and personnel (You 2020, Ortiz-Bautista 2019), blinding of outcome assessment (You 2020, Ortiz-Bautista 2019)
o. Unclear risk of bias for random sequence generation (Domingues 2011, Riegel 2002), allocation concealment (Domingues 2011, Riegel 2002), blinding of participants and personnel (Domingues 2011), blind ing of outcome assessment (Domingues 2011), other bias (Domingues
2011, Riegel 2002) High risk of bias for blinding of outcome assessment (Riegel 2002), incomplete outcome data (Domingues 2011, Riegel 2002), other bias (Stromberg 2003)

CQ1. Multi-disciplinary team: Collaborative HealthCare
Appendice E3. Summary of Findings - GRADE approach.
MDT
Certainty assessment

№ of patients

Effect
Certainty

№ of
studies

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Multidisciplinary
intervention

placebo

randomised
trials

very seriousa

not serious

not serious

seriousb

none

369/2321 (15.9%)

386/2195 (17.6%)

Relative
(95% CI)

Absolute
(95% CI)

RR 0.82
(0.68 to 1.00)

32 fewer per
1.000
(from 56 fewer
to 0 fewer)

⨁◯◯◯

RR 0.35
(0.09 to 1.44)

75 fewer per
1.000
(from 105
fewer to 51
more)

⨁◯◯◯

RR 0.58
(0.24 to 1.41)

63 fewer per
1.000
(from 114
fewer to 61
more)

⨁◯◯◯

-

MD 8.6 higher
(3.89 higher to
13.31 higher)

⨁⨁◯◯

MD 3.45 lower
(10.26 lower to
3.37 higher)

⨁◯◯◯

Importance

Mortalità

16

CRITICO

Very low

Mortalità per CV cause

2

randomised
trials

very seriousc

very seriousd

not serious

seriousb

none

25/464 (5.4%)

56/485 (11.5%)

CRITICO

Very low

Mortalità per HF cause - Long intervention

1

randomised
trials

very seriouse

not serious

not serious

very seriousb,f

none

7/80 (8.8%)

12/80 (15.0%)

CRITICO

Very low

Quality_Chronic heart failure - Chronic heart failure

1

randomised
trials

seriousg

not serious

not serious

seriousf

none

142

140

CRITICO

Low

Quality_MLHFQ

7

Quality_EQ 5D

randomised
trials

very serioush

very seriousd

not serious

very seriousb,i

none

0

0

-

Very low

CRITICO

Certainty assessment

№ of patients

Effect
Certainty

№ of
studies

2

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Multidisciplinary
intervention

placebo

Relative
(95% CI)

Absolute
(95% CI)

randomised
trials

very seriousj

not serious

not serious

very seriousb,f

none

0

0

-

MD 0.07
higher
(0.02 higher to
0.12 higher)

randomised
trials

very seriousk

⨁◯◯◯

Importance

CRITICO

Very low

Quality_SF 36

1

not serious

not serious

very serious f,i

none

Dallo studio di Angermann 2012: “HNC patients improved more regarding physical
functioning (P=0.03), and physical health component (P=0.03).”

⨁◯◯◯

CRITICO

Very low

Ricovero ospedaliero_pazienti

9

randomised
trials

very seriousl

not serious

not serious

seriousb

none

639/1414 (45.2%)

719/1425 (50.5%)

RR 0.87
(0.76 to 1.00)

66 fewer per
1.000
(from 121
fewer to 0
fewer)

⨁◯◯◯

RR 0.70
(0.50 to 0.98)

143 fewer per
1.000
(from 238
fewer to 10
fewer)

⨁⨁◯◯

RR 0.65
(0.41 to 1.02)

63 fewer per
1.000
(from 106
fewer to 4
more)

⨁◯◯◯

RR 0.52
(0.29 to 0.94)

150 fewer per
1.000
(from 222
fewer to 19
fewer)

⨁◯◯◯

CRITICO

Very low

Ricovero ospedaliero_riammissioni

5

randomised
trials

very seriousm

not serious

not serious

not serious

none

158/484 (32.6%)

235/494 (47.6%)

CRITICO

Low

Ricovero ospedaliero per HF_pazienti

6

randomised
trials

very seriousn

not serious

not serious

very seriousb,i

none

65/527 (12.3%)

95/528 (18.0%)

CRITICO

Very low

Ricovero ospedaliero per HF_riammissioni - Long intervention

1

randomised
trials

Proportion prescribed_ACEi

very seriouso

not serious

not serious

seriousb

none

13/80 (16.3%)

25/80 (31.3%)

Very low

CRITICO

Certainty assessment

№ of patients

Effect
Certainty

№ of
studies

11

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Multidisciplinary
intervention

placebo

randomised
trials

very seriousp

not serious

not serious

seriousb

none

741/1096 (67.6%)

702/1095 (64.1%)

Relative
(95% CI)

Absolute
(95% CI)

RR 1.09
(0.98 to 1.20)

58 more per
1.000
(from 13 fewer
to 128 more)

⨁◯◯◯

RR 1.04
(0.99 to 1.11)

34 more per
1.000
(from 9 fewer
to 94 more)

⨁◯◯◯

RR 1.65
(0.68 to 4.01)

46 more per
1.000
(from 23 fewer
to 215 more)

⨁◯◯◯

RR 1.10
(0.95 to 1.28)

59 more per
1.000
(from 30 fewer
to 166 more)

⨁◯◯◯

RR 0.97
(0.71 to 1.33)

17 fewer per
1.000
(from 161
fewer to 183
more)

⨁◯◯◯

RR 3.82
(0.20 to 73.00)

0 fewer per
1.000
(from 0 fewer
to 0 fewer)

⨁◯◯◯

Importance

IMPORTANTE

Very low

Proportion prescribed dose_BB_mid intervention - ACEi/ARB

1

randomised
trials

very seriousk

not serious

not serious

seriousb

none

313/352 (88.9%)

309/363 (85.1%)

IMPORTANTE

Very low

Proportion prescribed dose_BB_mid intervention - ARB

1

randomised
trials

very seriousq

not serious

not serious

very seriousb,f

none

12/102 (11.8%)

7/98 (7.1%)

IMPORTANTE

Very low

Proportion prescribed_BB

9

randomised
trials

very seriousr

seriousd

not serious

seriousb

none

863/1348 (64.0%)

807/1363 (59.2%)

IMPORTANTE

Very low

Proportion prescribed_diuretics - Mid-length intervention

2

randomised
trials

very seriouss

very seriousd

not serious

seriousb

none

234/454 (51.5%)

256/461 (55.5%)

IMPORTANTE

Very low

Proportion prescribed_diuretics - Long intervention

1

randomised
trials

very seriousk

not serious

Proportion taking medication as prescribed - Mid-length intervention

not serious

very seriousb,f

none

2/16 (12.5%)

0/12 (0.0%)

Very low

IMPORTANTE

Certainty assessment

№ of patients

Effect
Certainty

№ of
studies

1

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Multidisciplinary
intervention

placebo

randomised
trials

very serious t

not serious

not serious

very seriousb,f

none

74/99 (74.7%)

78/101 (77.2%)

Relative
(95% CI)

Absolute
(95% CI)

RR 0.97
(0.83 to 1.13)

23 fewer per
1.000
(from 131
fewer to 100
more)

⨁◯◯◯

-

MD 13.74
higher
(1.09 higher to
26.39 higher)

⨁◯◯◯

RR 1.00
(0.47 to 2.13)

0 fewer per
1.000
(from 15 fewer
to 32 more)

⨁⨁◯◯

RR 0.59
(0.30 to 1.16)

20 fewer per
1.000
(from 33 fewer
to 8 more)

⨁⨁◯◯

RR 1.50
(0.25 to 8.94)

2 more per
1.000
(from 3 fewer
to 35 more)

⨁⨁◯◯

Importance

IMPORTANTE

Very low

pharmacologic tailored therapy (mg/day)

2

randomised
trials

not serious

very seriousd

not serious

seriousf

none

122

122

IMPORTANTE

Very low

Eventi avversi - Serum creatinine increased >50%

1

randomised
trials

not serious

not serious

not serious

very seriousb,f

none

13/460 (2.8%)

13/460 (2.8%)

IMPORTANTE

Low

Eventi avversi - Hyperkalaemia (K+>5mmol/L)

1

randomised
trials

not serious

not serious

not serious

very seriousb,f

none

13/460 (2.8%)

22/460 (4.8%)

IMPORTANTE

Low

Eventi avversi - Hypotensive (SBP<90 mmHg)

1

randomised
trials

not serious

not serious

not serious

very seriousb,f

none

3/460 (0.7%)

2/460 (0.4%)

IMPORTANTE

Low

CI: confidence interval; MD: mean difference; RR: risk ratio

Explanations
a. High risk of bias for random sequence generation (Huynh 2019), blinding of participants and personnel (Huynh 2019, Angermann 2012, Kasper 2002, Bocchi 2008, Leventhal 2011), blinding of outcome assessment (Kasper 2002), selection (Ledwidge 2003, G onzalez-Guerrero
2014, Nucifora 2006, del Sindaco 2007), incomplete outcome data (Doughty 2002) Unclear risk of bias incomplete outcome data (Kimmelstiel 2004), other bias (Kimmelstiel 2004, Huynh 2019, Kasper 2002, Bocchi 2008, Leventhal 2011, Wierzchowiecki 2006), blinding of participants
and personnel (Rich 1995, Wierzchowiecki 2006), Blinding of outcome assessment (Rich 1995, Wierzchowiecki 2006), random sequence generation (Wierzchowiecki 2006), allocation concealment (Wierzchowiecki 2006)
b. Confidence intervals crossed the line of no difference with plausible effects in favor to the experimental group
c. High risk of bias for blinding of participants and personnel (Angermann 2012)
d. I2>75%

e. Unclear risk of bias for other bias (Wierzchowiecki 2006), blinding of participants and personnel (Wierzchowiecki 2006), Blinding of outcome assessment (Wierzchowiecki 2006), random sequence generation (Wierzchowiecki 2006), allocation concealment (Wierzchowiecki 2006)
f. number of events <200
g. Unclear risk of bias for other bias (Leventhal 2011). High risk of bias for Blinding of participants and personnel (Leventhal 2011, Hancock 2012)
h. Unclear risk of other bias for (Kasper 2002, Leventhal 2011, Chen 2018, Bocchi 2008). High risk of bias for selection (Nucifora 2006, Del Sindaco 2007), blinding of participants and personnel (Kasper 2002, Leventhal 20122, Huynh 2019), blinding of outcome assessment (Kasper
2002) incomplete outcome data (Doughty 2002).
i. Narrative synthesis was conducted, estimates are not precise
j. Unclear risk of bias for other bias (Leventhal 2011). High risk of bias for blinding of participants and personnel (Levent hal 2011, Hancock 2012)
k. High risk of bias for blinding of participants and personnel
l. Unclear risk of bias for other bias (Leventhal 2011), blinding of participants and personnel (Rich 1995), blinding of outcome assessment (Rich 1995). High risk of bias for selection (Gonzalez 2014, Nucifora 2006), blinding of participants and personnel (Angermann 2012, Levent hal
2011, Hancock 2012), incomplete outcome data (Doughty 2002)
m. Unclear risk of bias for random sequence generation (Wierzchowiecki 2006), allocation concealment (Wierzchowiecki 2006), b linding of participants and personnel (Wierzchowiecki 2006), blinding of outcome assessment (Wierzchowiecki 2006), incomplete outcome data (Anderson
2005, Wierzchowiecki 2006) and other bias (Anderson 2005, Wierzchowiecki 2006, Huynh 2019). High risk of bias for selection (del Sindaco 2007) random sequence generation (Anderson 2005, Huynh 2019), allocation concealment (Anderson 2005), blinding of participants and
personnel (Anderson 2005, Huynh 2019), blinding of outcome assessment (Anderson 2005).
n. Unclear risk of bias for other bias (Kasper 2002, Leventhal 2011). High risk of bias for selection (Ledwige 2003), blinding of participants and personnel (Angermann 2012, Kasper 2002, Leventhal 2011, Hancock 2012), blinding of outcome assessment (Kasper 2002)
o. Unclear risk of bias for random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment and other bias
p. Unclear risk of bias for incomplete outcome data (Kimmestiel 2004), and other bias (Kimmestiel 2004, Kasper 2002). High risk of bias for selection (Nucifora 2006) blinding of participants and personnel (Kasper 2002, Hancock 2012), blinding of outcome assessment (Kasper 2002)
and incomplete outcome data (Doughty 2002)
q. Unclear risk of bias for other bias. High risk of bias for blinding of participants and personnel and blinding of outcome assessment.
r. Unclear risk of bias for incomplete outcome data (Kimmestiel 2004), and other bias (Kimmestiel 2004). High risk of bias for selection (Nucifora 2006), blinding of participants and personnel (Angermann 2012, Kasper 2002, Hancock 2012), blinding of outcome assessment (Kasper
2002)
s. Unclear risk of bias for other bias (Kasper 2002). High risk of bias for blinding of participants and personnel (Angermann 2012, Kasper 2002), blinding of outcome assessment (Kasper 2002).
t. High risk of bias for selection

HOME
Certainty assessment

№ of
studies

№ of patients

Effect

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Home intervention

placebo

randomised
trials

seriousa

not serious

not serious

seriousb

none

99/581 (17.0%)

134/581 (23.1%)

Relative
(95% CI)

Absolute
(95% CI)

RR 0.74
(0.57 to 0.97)

60 fewer per
1.000
(from 99 fewer
to 7 fewer)

Certainty

Importance

⨁⨁◯◯

CRITICAL

Mortality

3

Low

Quality_MLHQF

1

randomised
trials

not serious

randomised
trials

not serious

not serious

not serious

very seriousb,c

none

Stewart 1999: “summarises the quality-of-life scores at discharge, 3 months, and 6
months. There was a general improvement in health-related quality of life over time
among surviving patients. Although the two groups had similar baseline scores, among
surviving patients at 3 months, intervention-group patients had significantly
improved scores compared with usual-care patients. Among surviving patients at 6
months, the scores were similar for both groups.”

⨁⨁◯◯

Stewart 1999: “summarises the quality-of-life scores at discharge, 3 months, and 6
months. There was a general improvement in health-related quality of life over time
among surviving patients. Although the two groups had similar baseline scores, among
surviving patients at 3 months, intervention-group patients had significantly
improved scores compared with usual-care patients. Among surviving patients at 6
months, the scores were similar for both groups.”

⨁⨁◯◯

CRITICAL

Low

Quality_SF 36

1

not serious

not serious

very seriousb,c

none

CRITICAL

Low

Ricovero ospedaliero

3

randomised
trials

seriousa

not serious

not serious

seriousd

none

302/581 (52.0%)

314/581 (54.0%)

CI: confidence interval; MD: mean difference; RR: risk ratio

Explanations
a. Unclear risk of bias for other bias (Stewart 1999) High risk of bias for blinding of participants and personnel (Aldamiz-Echevarría Iraúrgui 2007), selection (Jaarsma 2008)
b. number of events <200
c. Narrative synthesis was conducted, estimates are not precise
d. Confidence intervals crossed the line of no difference with plausible effects in favor to the experimental group

RR 0.92
(0.76 to 1.11)

43 fewer per
1.000
(from 130
fewer to 59
more)

⨁⨁◯◯
Low

CRITICAL

CASE MANAGEMENT
Certainty assessment

№ of
studies

№ of patients

Effect

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Case management

placebo

randomised
trials

seriousa

not serious

not serious

seriousb

none

44/350 (12.6%)

51/347 (14.7%)

Certainty

Importance

3 more per
1.000
(from 73 fewer
to 163 more)

⨁⨁◯◯

CRITICO

RR 0.79
(0.38 to 1.66)

64 fewer per
1.000
(from 190
fewer to 203
more)

⨁◯◯◯

RR 0.89
(0.49 to 1.59)

16 fewer per
1.000
(from 73 fewer
to 85 more)

⨁◯◯◯

-

MD 2 higher
(0.68 lower to
4.68 higher)

⨁⨁◯◯

MD 0.21 lower
(2.79 lower to
2.36 higher)

⨁⨁◯◯

MD 1.7 higher
(3.06 lower to
6.46 higher)

⨁⨁◯◯

Relative
(95% CI)

Absolute
(95% CI)

RR 1.02
(0.50 to 2.11)

Mortalità

4

Low

Ricovero ospedaliero

2

randomised
trials

very seriousc

not serious

not serious

very seriousb,d

none

61/220 (27.7%)

70/228 (30.7%)

CRITICO

Very low

Ricovero ospedaliero per HF - Short intervention

1

randomised
trials

very seriouse

randomised
trials

not serious

randomised
trials

not serious

randomised
trials

not serious

not serious

not serious

very seriousb,d

none

18/141 (12.8%)

21/146 (14.4%)

CRITICO

Very low

Quality - SF-8

2

not serious

not serious

very seriousb,d

none

78

82

CRITICO

Low

Quality - SF-36

2

not serious

not serious

very seriousb,d

none

96

100

-

CRITICO

Low

Quality - KCCQ

1

not serious

Proportion prescribed_long intervention - ACEi or ARB

not serious

very seriousb,d

none

97

100

-

Low

CRITICO

Certainty assessment

№ of
studies

1

№ of patients

Effect

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Case management

placebo

randomised
trials

not serious

not serious

not serious

very seriousb,d

none

88/96 (91.7%)

87/90 (96.7%)

Certainty

Importance

48 fewer per
1.000
(from 116
fewer to 19
more)

⨁⨁◯◯

IMPORTANTE

RR 0.97
(0.79 to 1.18)

20 fewer per
1.000
(from 141
fewer to 121
more)

⨁⨁◯◯

RR 0.74
(0.52 to 1.05)

135 fewer per
1.000
(from 250
fewer to 26
more)

⨁⨁◯◯

RR 1.13
(1.03 to 1.25)

110 more per
1.000
(from 25 more
to 211 more)

⨁⨁⨁◯

RR 0.84
(0.44 to 1.60)

34 fewer per
1.000
(from 119
fewer to 128
more)

⨁⨁◯◯

RR 1.20
(0.76 to 1.89)

50 more per
1.000
(from 60 fewer
to 222 more)

⨁⨁◯◯

Relative
(95% CI)

Absolute
(95% CI)

RR 0.95
(0.88 to 1.02)

Low

Proportion prescribed_long intervention - double therapy ACEi/ARB and beta blockers

1

randomised
trials

not serious

not serious

not serious

very seriousb,d

none

63/97 (64.9%)

67/100 (67.0%)

IMPORTANTE

Low

Proportion prescribed_long intervention - ACEi at target dose

1

randomised
trials

not serious

not serious

not serious

very seriousb,d

none

30/78 (38.5%)

39/75 (52.0%)

IMPORTANTE

Low

Proportion prescribed_long intervention - Beta blockers

1

randomised
trials

not serious

not serious

not serious

seriousd

none

92/96 (95.8%)

76/90 (84.4%)

IMPORTANTE

Moderate

Proportion prescribed_long intervention - Beta blockers at target dose

1

randomised
trials

not serious

not serious

not serious

very seriousb,d

none

14/78 (17.9%)

16/75 (21.3%)

IMPORTANTE

Low

Ricovero ospedaliero_riammissioni - Long intervention

1

randomised
trials

not serious

not serious

CI: confidence interval; MD: mean difference; RR: risk ratio

not serious

very seriousb,d

none

29/97 (29.9%)

25/100 (25.0%)

Low

CRITICO

Explanations
a. Unclear risk of bias for selection (Tsuchihashi-Makaya 2013, Martensson 2005, Peters-Klimm 2010), blinding (Martensson 2005)
b. Confidence intervals crossed the line of no difference with plausible effects in favor to the experimental group
c. Unclear risk of bias for selection (Tsuchihashi-Makaya 2013). High risk of bias for blinding of participants and personnel (Laramee 2003), blinding of outcome assessment (Laramee 2003), other bias (Laramee 2003)
d. number of events <200
e. High risk of bias for blinding of participants and personnel (Laramee 2003), blinding of outcome assessment (Laramee 2003), other bias (Laramee 2003)

CQ1. Multi-disciplinary team: Pharmacist intervention
Appendice E4. Summary of Findings - GRADE approach.
Certainty assessment

№ of patients

Effect
Certainty

№ of
studies

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Pharmacist
intervention

placebo

randomised
trials

very seriousa

not serious

not serious

seriousb

none

458/2143 (21.4%)

491/2147 (22.9%)

Relative
(95% CI)

Absolute
(95% CI)

RR 0.88
(0.73 to 1.05)

27 fewer per
1.000
(from 62 fewer
to 11 more)

⨁◯◯◯

RR 1.01
(0.06 to 15.92)

0 fewer per
1.000
(from 10 fewer
to 164 more)

⨁⨁◯◯

-

MD 7.22 lower
(13.93 lower to
0.51 lower)

⨁◯◯◯

MD 0.06
higher
(0.01 lower to
0.13 higher)

⨁⨁◯◯

Importance

Mortality

14

CRITICAL

Very low

Mortality per HF - Mid-length intervention

1

randomised
trials

not serious

not serious

not serious

very seriousb,c

none

1/90 (1.1%)

1/91 (1.1%)

CRITICAL

Low

Quality_MLHQF

7

randomised
trials

very seriousd

very seriouse

not serious

seriousf

none

398

408

CRITICAL

Very low

Quality_EQ 5D - Mid-length intervention

1

randomised
trials

not serious

not serious

not serious

very seriousb,c,f

none

148

143

-

CRITICAL

Low

Quality_SF-12_Mid-length intervention

1

randomised
trials

seriousg

not serious

not serious

very seriousc,f

none

Dallo studio di Triller 2007 (SF-12): “Analysis of secondary endpoints, including quality
of life, did not significantly differ between the two groups.”

⨁◯◯◯

Dallo studio di Murray 2007 (Chronic Heart Failure Questionnaire): “Disease-specific
quality of life improved from baseline to 6 months and 12 months by 0.28 and 0.39,
respectively, for the intervention group compared with 0.21 and 0.24 for the usual care
group, respectively (P = 0.52 at 6 months; P = 0.21 at 12 months).”

⨁⨁◯◯

IMPORTANT

Very low

Quality_ Chronic heart failure questionnaire_long intervention

1

randomised
trials

not serious

not serious

not serious

very seriousc,f

none

Low

IMPORTANT

Certainty assessment

№ of
studies

Study design

Risk of bias

№ of patients

Effect

Inconsistency

Indirectness

Imprecision

Other considerations

Pharmacist
intervention

placebo

not serious

not serious

not serious

none

919/1606 (57.2%)

961/1591 (60.4%)

Certainty

Importance

121 fewer per
1.000
(from 199
fewer to 24
fewer)

⨁⨁◯◯

CRITICAL

RR 0.69
(0.53 to 0.89)

166 fewer per
1.000
(from 252
fewer to 59
fewer)

⨁◯◯◯

RR 0.75
(0.52 to 1.08)

37 fewer per
1.000
(from 71 fewer
to 12 more)

⨁◯◯◯

RR 0.99
(0.74 to 1.32)

7 fewer per
1.000
(from 175
fewer to 216
more)

⨁⨁◯◯

RR 1.38
(1.19 to 1.60)

217 more per
1.000
(from 109
more to 343
more)

⨁⨁⨁◯

RR 1.10
(0.96 to 1.25)

79 more per
1.000
(from 32 fewer
to 198 more)

⨁⨁◯◯

Relative
(95% CI)

Absolute
(95% CI)

RR 0.80
(0.67 to 0.96)

Ricovero ospedaliero_riammissioni

11

randomised
trials

very serioush

Low

Ricovero ospedaliero_pz - Mid-length intervention

2

randomised
trials

very seriousi

not serious

not serious

seriousc

none

52/141 (36.9%)

75/140 (53.6%)

CRITICAL

Very low

Ricovero ospedaliero per HF_riammissioni

6

randomised
trials

very seriousj

not serious

not serious

very seriousb,f

none

174/1496 (11.6%)

220/1495 (14.7%)

CRITICAL

Very low

Proportion prescribed_mid-length intervention - Beta blockers

1

randomised
trials

not serious

not serious

not serious

very seriousb,c

none

30/45 (66.7%)

31/46 (67.4%)

IMPORTANT

Low

Proportion prescribed_mid-length intervention - ACEi/ARB

2

randomised
trials

not serious

not serious

not serious

seriousc

none

146/185 (78.9%)

104/182 (57.1%)

IMPORTANT

Moderate

Proportion prescribed_mid-length intervention - ACEi

1

randomised
trials

not serious

not serious

not serious

very seriousb,c

none

78/90 (86.7%)

72/91 (79.1%)

Low

IMPORTANT

Certainty assessment

№ of patients

Effect
Certainty

№ of
studies

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

very seriousk

not serious

not serious

seriousf

none

Pharmacist
intervention

placebo

Relative
(95% CI)

Importance

Absolute
(95% CI)

Aderenza al trattamento

9

randomised
trials

Intervento a breve termine
Dallo studio di Vinluan 2015 (Adherence was assessed using the Morisky MMAS-8): “At
the end of the follow-up time (day 90), MMAS-8 scores decreased in both groups, with
the intervention group having a lower adherence score than the control group (6.5 versus
6.9The patients in the intervention group had a greater medication adherence
compared with the control group at day 30 (100% versus 86%) and day 60 (100% versus
83%), but at day 90, medication adherence was equal in both groups (50% versus 50%).
Intervento a medio termine
Dallo studio di Bouvy 2003: “Patients in the intervention group had 140/7656 days without
use of loop diuretics compared with 337/ 6196 days in the usual care group (relative risk
0.33 [confidence interval (CI) 95% 0.24–0.38]).”
Dallo studio di Holland 2007 (Medication adherence report scale (MARS) scores):
“Patients in both groups reported very high levels of adherence at all times of follow-up;
no between group differences were evident. Final adherence scores were marginally
higher (better) in the intervention group (adjusted mean difference=0.12 units, −0.48
to 0.73 units; P=0.68).”
Dallo studio di Tsuyuki 2004 (medication possession ratio): “ACE inhibitor adherence
over the 6 months after discharge was 86.2 ± 29% in the usual care group versus 83.5 ±
29% in the patient support program group (P = NS). ACE inhibitor adherence in both
groups was quite high, with no significant difference between groups.”
Intervento a lungo termine
Dallo studio di Murray 2007 (Medication adherence was assessed by electronic
monitoring using Medication Event Monitoring System;: “Overall taking adherence was
67.9% and 78.8% in the usual care and intervention groups, respectively (difference,
10.9 percentage points [95% CI, 5.0 to 16.7 percentage points]) during the intervention
period, but these salutary effects dissipated in the 3-month postintervention followup period, in which taking adherence was 66.7% and 70.6%, respectively (difference, 3.9
percentage points [CI, -5.9 to 6.5 percentage points]).”
Dallo studio di Sadik 2005 (questionnaire): “The number of intervention group patients
vs. control patients who exhibited self-reported compliance with the prescribed
medicines (85 vs. 35) and lifestyle adjustment (75 vs. 29) was higher than in control
group patients at 12 months (P < 0.05, df = 1).”
Dallo studio di Varma 1999 (Compliance was assessed from self-reported information
in the questionnaires and analysis of DUPs using patient PMRs): “The difference
between groups was statistically significant (p=0.039).”
Dallo studio di Chambela 2020 (Morisky's): “Regarding patient adherence to treatment,
patients in the intervention group had improvement in adherence at all times. The
proportion of adherent patients rose steadily during the study follow‐up only in the
intervention group (3 months 64.1%; 6 months 75.7%; 9 months 85.7%; 12 months
94.1%, P < .0001) and remained similar in the control group (3 months 37%; 6 months
26.5%; 9 months 33.3%; 12 months 32.3%, P = 0.90).”
Dallo studio di Schulz 2019 (PDC): “The data show a significant improvement for the
primary endpoint, adherence to three HF medication classes within 365 days, in the
pharmacy care compared to the usual care group (mean difference 5.7% [95% confidence
interval (CI) 1.6–9.8]; P = 0.007). The proportion of patients with a mean PDC≥80%
increased from 44% to 86% in the pharmacy care and from 42% to 68% in the usual care
group, resulting in a 18% points difference [OR 2.9, 95% CI 1.4–5.9, P = 0.005; number
needed to treat (NNT) 5.6]. Adherence to three CHF medications within 730 days
post-randomization remained higher in the pharmacy care compared to the usual care
group, but this difference was not statistically significant (mean difference 3.4%, 95% CI
−1.2 to 8.1; P = 0.15).

Eventi avversi_long intervention - hospitalization for hypotension, collapse or syncope

⨁◯◯◯
Very low

IMPORTANT

Certainty assessment

№ of
studies

1

№ of patients

Effect

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Pharmacist
intervention

placebo

randomised
trials

not serious

not serious

not serious

very seriousb,c

none

58/1090 (5.3%)

51/1074 (4.7%)

Certainty

Importance

6 more per
1.000
(from 10 fewer
to 29 more)

⨁⨁◯◯

IMPORTANT

RR 0.60
(0.37 to 0.98)

15 fewer per
1.000
(from 24 fewer
to 1 fewer)

⨁⨁⨁◯

RR 0.49
(0.04 to 5.43)

1 fewer per
1.000
(from 2 fewer
to 8 more)

⨁⨁◯◯

Relative
(95% CI)

Absolute
(95% CI)

RR 1.12
(0.78 to 1.62)

Low

Eventi avversi_long intervention - hospitalization for renal dysfunction, failure or impairment

1

randomised
trials

not serious

not serious

not serious

seriousc

none

25/1090 (2.3%)

41/1074 (3.8%)

IMPORTANT

Moderate

Eventi avversi_long intervention - hospitalization for hyperkalaemia

1

randomised
trials

not serious

randomised
trials

very seriousl

not serious

not serious

very seriousb,c

none

1/1090 (0.1%)

2/1074 (0.2%)

IMPORTANT

Low

HF knowledge

5

not serious

not serious

seriousf

none

Intervento a medio termine
Dallo studio di Holland 2007 (European heart failure self care behaviour scale
scores): “Heart failure behaviour scores improved in both groups, although the final
scores were non-significantly lower (better) in the intervention group (adjusted
mean difference=1.7 units, −4.9 to 1.5 units, P=0.29).”
Intervento a lungo termine
Dallo studio di Murray 2007 (We assessed satisfaction with pharmacy services by using
an internally developed and validated 12-item instrument): “The overall improvement in
patient satisfaction from baseline to 12 months was greater in the intervention group
than the usual care group (1.0 vs. 0.7; P = 0.022).”
Dallo studio di Sadik 2005 (questionnaire): “Medication knowledge was assessed from
the patient assessment questionnaire, at baseline and after 12 months. There was a
significant improvement in the intervention group patients after 12 months (20 vs. 84;
P < 0.05, df = 1).”
Dallo studio di Varma 1999 (Responses to the questionnaire regarding symptoms and
knowledge): “Group A patients’ knowledge of their CHF drugs increased
continuously from baseline over the 12 months (p=0.0026) compared with group B
patients.”
Dallo studio di Liu 2018 (The Dutch Heart Failure Knowledge Scale (DHFKS), was used
to measure the patients’level of knowledge regarding heart failure. The DHFKS is a 15item self-administered questionnaire that includes items concerning general heart failure
knowledge, knowledge regarding heart failure treatment): “The knowledge scores at 6
months showed significantly greater improvement in the MDP without exercise
training (B=29.32, p < 0.001) and MDP with exercise training (B=32.94, p < 0.001) groups
compared with the control group. At 12 months, the knowledge score improvement in the
MDP without exercise training (B=26.77, p < 0.001) and MDP with exercise training
(B=28.82, p < 0.001) groups remained significantly higher than in the control group.”

⨁◯◯◯
Very low

IMPORTANT

Certainty assessment

№ of patients

Effect
Certainty

№ of
studies

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Pharmacist
intervention_SF-36

placebo

Relative
(95% CI)

Absolute
(95% CI)

seriouse

not serious

seriousc

none

185

186

-

MD 19.9
higher
(7.39 higher to
32.4 higher)

⨁◯◯◯

MD 24.07
higher
(16.24 higher
to 31.89
higher)

⨁⨁◯◯

MD 13.91
higher
(9.15 higher to
18.68 higher)

⨁⨁◯◯

MD 15.32
higher
(6.52 lower to
37.16 higher)

⨁◯◯◯

MD 20.53
higher
(11.36 higher
to 29.69
higher)

⨁⨁◯◯

MD 23.84
higher
(10.78 higher
to 36.9 higher)

⨁◯◯◯

Importance

Quality SF-36 - Physical functioning

3

randomised
trials

seriousm

CRITICAL

Very low

Quality SF-36 - Role, physical

3

randomised
trials

seriousm

not serious

not serious

seriousc

none

185

186

-

CRITICAL

Low

Quality SF-36 - Bodily pain

3

randomised
trials

seriousm

not serious

not serious

seriousc

none

185

186

-

CRITICAL

Low

Quality SF-36 - General health

3

randomised
trials

seriousm

very seriouse

not serious

very seriousc,b

none

185

186

-

CRITICAL

Very low

Quality SF-36 - Vitality

3

randomised
trials

seriousm

not serious

not serious

seriousc

none

185

186

-

CRITICAL

Low

Quality SF-36 - Social functioning

3

randomised
trials

seriousm

seriouse

not serious

seriousc

none

185

186

-

Very low

CRITICAL

Certainty assessment

№ of
studies

Study design

№ of patients

Effect
Certainty

Importance

MD 23.94
higher
(10.23 higher
to 37.64
higher)

⨁⨁◯◯

CRITICAL

MD 15.43
higher
(12.37 higher
to 18.49
higher)

⨁⨁◯◯

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Pharmacist
intervention_SF-36

placebo

Relative
(95% CI)

Absolute
(95% CI)

seriousm

not serious

not serious

seriousc

none

185

186

-

Quality SF-36 - Role, emotional

3

randomised
trials

Low

Quality SF-36 - Mental health

3

randomised
trials

seriousm

not serious

not serious

seriousc

none

185

186

-

CRITICAL

Low

CI: confidence interval; MD: mean difference

Explanations
a. High risk of bias for selection (Ducharme 2005, Varma 1999), blinding of participants and personnel (Vinluan 2015), blinding of outcome assessment (Vinluan 2015), other bias (Vinluan 2015) Unclear risk of bias for random sequence generation (Roblek 2016), allocation
concealment (Roblek 2016), blinding of participants and personnel (Bouvy 2003, Holland 2007, Triller 2007, Lowrie 2012, Mao 2015), blinding of outcome assessment (Bouvy 2003, Holland 2007, Triller 2007, Lowrie 2012, Mao 2015), incomplete outcome data (Gattis 1999, Roblek
2016, Triller 2007), other bias (Chambela 2020, Mao 2015, Sadik 2005)
b. Confidence intervals crossed the line of no difference with plausible effects in favor to the experimental group
c. number of events <200
d. High risk of bias for selection (Ducharme 2005, Varma 1999) Unclear risk of bias for blinding of participants and personne l (Bouvy 2003, Holland 2007), blinding of outcome assessment (Bouvy 2003, Holland 2007), other bias (Chambela 2020, Sadik 2005, Schulz 2020)
e. I2>75%
f. Narrative synthesis was conducted, estimates are not precise
g. Unclear risk of bias for blinding of participants and personnel, outcome assessment, incomplete outcome data
h. High risk of bias for selection (Varma 1999) Unclear risk of bias for blinding of participants and personnel (Bouvy 2003, Holland 2007, Triller 2007, Lowrie 2012, Tsuyuki 2004, Liu 2018), blinding of outcome assessment (Bouvy 2003, Holland 2007, Triller 2007, Lowrie 2012, Tsuyuki
2004, Liu 2018), incomplete outcome data (Gattis 1999, Triller 2007), other bias (Sadik 2005, Laufs 2018, Liu 2018)
i. High risk of bias for selection (Ducharme 2005) Unclear risk of bias for random sequence generation (Roblek 2016), allocat ion concealment (Roblek 2016), incomplete outcome data (Roblek 2016)
j. High risk of bias for blinding of participants and personnel (Vinluan 2015), outcome assessment (Vinluan 2015), other bias (Vinluan 2015). Unclear risk of bias for blinding of participants and personnel (Bouvy 2003, Triller 2007, Lowrie 2012, Mao 2015), blinding of outcome
assessment (Bouvy 2003, Triller 2007, Lowrie 2012, Mao 2015), incomplete outcome data (Gattis 1999, Triller 2007), other bias (Mao 2015)
k. High risk of bias for selection (Varma 1999), selection blinding of participants and personnel (Vinluan 2015), blinding of outcome assessment (Vinluan 2015), other bias (Vinluan 2015) Unclear risk of bias for blinding of participants and personnel (Bouvy 2003, Holland 2007, Tsuyuki
2004), blinding of outcome assessment (Bouvy 2003, Holland 2007, Tsuyuki 2004), other bias (Sadik 2005, Chambela 2020, Schulz 2019)
l. Unclear risk of bias for blinding of participants and personnel (Holland 2007, Liu 2018), blinding of outcome assessment (Holland 2007, Liu 2018), other bias (Sadik 2005, Varma 1999, Liu 2018)
m. Unclear risk for other bias (Chambela 2020, Varma 1999, Sadik 2005)

CQ1. Multi-disciplinary team: Telemonitoring
Appendice E5. Summary of Findings - GRADE approach.
Certainty assessment

№ of
studies

№ of patients

Effect

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Telemonitoring

placebo

randomised
trials

very seriousa

not serious

not serious

not serious

none

440/2617 (16.8%)

498/2619 (19.0%)

Certainty

Importance

48 fewer per
1.000
(from 80 fewer
to 8 fewer)

⨁⨁◯◯

CRITICO

RR 0.76
(0.59 to 0.99)

24 fewer per
1.000
(from 41 fewer
to 1 fewer)

⨁⨁◯◯

-

MD 0.1 higher
(8.3 lower to
8.5 higher)

⨁⨁◯◯

Relative
(95% CI)

Absolute
(95% CI)

RR 0.75
(0.58 to 0.96)

Mortality

9

Low

Mortalità per cause CV

4

randomised
trials

very seriousb

not serious

not serious

not serious

none

127/1637 (7.8%)

161/1613 (10.0%)

CRITICO

Low

Quality_MLHQF - Short intervention

1

randomised
trials

not serious

not serious

not serious

very seriousc,d

none

51

51

CRITICO

Low

Quality_MLHQF - Mid-length intervention

1

randomised
trials

very seriouse

not serious

not serious

very seriousc,d,f

none

Dallo studio di Goldberg 2003: “No difference in the baseline Minnesota Living with
Heart Failure Questionnaire, SF-12 and Health Stress questionnaires was observed
between the groups.”

⨁◯◯◯

CRITICO

Very low

Quality_MHLFQ_change - Long intervention

1

randomised
trials

not serious

not serious

not serious

very seriousc,d

none

0

0

-

MD 1.11 lower
(3.01 lower to
0.79 higher)

⨁⨁◯◯

2 fewer per
1.000
(from 2 fewer
to 1 fewer)

⨁◯◯◯

CRITICO

Low

Quality_SF-36 - Long intervention

2

randomised
trials

very seriousg

not serious

not serious

very seriousc,d

none

0/0

0/0

OR 1.55
(1.30 to 1.85)

Very low

CRITICO

Certainty assessment

№ of
studies

№ of patients

Effect
Certainty

Importance

MD 1.11
higher
(2.53 lower to
4.76 higher)

⨁⨁◯◯

CRITICO

Dallo studio di Schmaderer 2021 (EQ-5D): “For health-related quality of life, there were
no significant differences by group in EQ-5D index or visual analog scale at baseline. In
addition, there were no between-group significant differences on the EQ-5D index or
visual analog scale at 3 months; however, the EQ-5D visual analog scale scores
showed a trend for improvement at month 3 for the mHealth and mHealth + groups.
In relation to change scores and effect sizes, the EQ5D visual analog scale had a small
effect (d = 0.32) in the mHealth+ group compared with enhanced usual care”.

⨁◯◯◯

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Telemonitoring

placebo

Relative
(95% CI)

Absolute
(95% CI)

randomised
trials

serioush

not serious

not serious

seriousc

none

305

309

-

randomised
trials

very seriousi

Study design

Quality of life_KCCQ

2

Low

Quality_EQ-5D

1

not serious

not serious

very seriousd,f

none

CRITICO

Very low

Hospital admission_mean - Mid-length intervention

2

randomised
trials

seriousj

not serious

not serious

seriousc

none

120

148

-

MD 0.03 lower
(0.27 lower to
0.22 higher)

⨁⨁◯◯

RR 0.74
(0.52 to 1.07)

128 fewer per
1.000
(from 236
fewer to 34
more)

⨁◯◯◯

RR 1.05
(0.84 to 1.32)

20 more per
1.000
(from 63 fewer
to 126 more)

⨁◯◯◯

RR 0.68
(0.50 to 0.91)

113 fewer per
1.000
(from 177
fewer to 32
fewer)

⨁⨁◯◯

CRITICO

Low

Hospital admission_number patients

3

randomised
trials

very seriousk

very seriousl

not serious

seriousc

none

313/737 (42.5%)

350/711 (49.2%)

CRITICO

Very low

Hospital admission_number

3

randomised
trials

very seriousm

not serious

not serious

very seriousc,d,f

none

87/211 (41.2%)

81/206 (39.3%)

CRITICO

Very low

Hospital admission for HF_number patients - Long intervention

3

randomised
trials

very seriousn

not serious

not serious

not serious

none

196/752 (26.1%)

256/725 (35.3%)

Low

CRITICO

Certainty assessment

№ of patients

Effect
Certainty

№ of
studies

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Telemonitoring

placebo

Relative
(95% CI)

Absolute
(95% CI)

not serious

very seriousc,d

none

258

290

-

MD 0.06 lower
(0.17 lower to
0.05 higher)

⨁◯◯◯

RR 0.77
(0.44 to 1.34)

36 fewer per
1.000
(from 87 fewer
to 53 more)

⨁◯◯◯

RR 1.60
(0.55 to 4.68)

38 more per
1.000
(from 28 fewer
to 230 more)

⨁⨁◯◯

RR 0.84
(0.47 to 1.52)

38 fewer per
1.000
(from 126
fewer to 124
more)

⨁⨁◯◯

RR 0.83
(0.60 to 1.14)

123 fewer per
1.000
(from 290
fewer to 101
more)

⨁◯◯◯

-

MD 0.6 higher
(0.05 lower to
1.25 higher)

⨁⨁◯◯

Importance

Hospital admission for HF_mean - Mid-length intervention

3

randomised
trials

very seriouso

not serious

CRITICO

Very low

Hospital admission for HF_number

2

randomised
trials

very seriousp

not serious

not serious

very seriousc,d,f

none

19/160 (11.9%)

24/155 (15.5%)

CRITICO

Very low

Target dose_prescription - Mid-length intervention_ARB target dose

1

randomised
trials

not serious

not serious

not serious

very seriousc,d

none

8/80 (10.0%)

5/80 (6.3%)

IMPORTANTE

Low

Target dose_prescription - Mid-length intervention_aldosterone antagonists target dose

1

randomised
trials

not serious

not serious

not serious

very seriousc,d

none

16/80 (20.0%)

19/80 (23.8%)

IMPORTANTE

Low

Target dose_prescription - Long intervention_reaching 70% target dose

1

randomised
trials

very seriousq

not serious

not serious

very seriousc,d

none

24/40 (60.0%)

29/40 (72.5%)

IMPORTANTE

Very low

Prescription_mg - Mid-length intervention_mg diuretics

1

randomised
trials

not serious

not serious

Prescription_mg - Mid-length intervention_mg thiazides

not serious

very seriousc,d

none

80

80

Low

IMPORTANTE

Certainty assessment

№ of
studies

1

№ of patients

Effect
Certainty

Importance

MD 1.1 higher
(1.39 lower to
3.59 higher)

⨁⨁◯◯

IMPORTANTE

RR 1.20
(0.88 to 1.64)

82 more per
1.000
(from 49 fewer
to 261 more)

⨁◯◯◯

RR 1.48
(1.14 to 1.91)

160 more per
1.000
(from 47 more
to 303 more)

⨁◯◯◯

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other considerations

Telemonitoring

placebo

Relative
(95% CI)

Absolute
(95% CI)

randomised
trials

not serious

not serious

not serious

very seriousc,d

none

80

80

-

randomised
trials

very seriousr

randomised
trials

very seriousr

Low

BB

2

not serious

not serious

very seriousc,d

none

61/120 (50.8%)

49/120 (40.8%)

IMPORTANTE

Very low

ACEi

2

not serious

not serious

seriousd

none

59/120 (49.2%)

40/120 (33.3%)

IMPORTANTE

Very low

CI: confidence interval; MD: mean difference; OR: odds ratio; RR: risk ratio

Explanations
a. Unclear risk of bias for the random sequence generation (Galinier 2020, Koehler 2018, Kulshreshtha 2010, Soran 2008, Goldberg 2003), allocation concealment (Koehler 2018, Kulshreshtha 2010, Soran 2008, Goldberg 2003), blinding of participants and personnel (Kulshreshtha
2010, Dendale 2012, Giordano 2009), blinding of outcome assessment (Kulshreshtha 2010, Giordano 200), selective report ing (Galinier 2020, Koehler 2018), other bias (Dendale 2012, Goldberg 2003, Soran 2008, Giordano 2009). High risk of bias for blinding of participants and
personnel (Koehler 2018, Goldberg 2003, Kalter-Leibovici 2017, Villani 2014), blinding of outcome assessment (Kalter-Leibovici 2017, Villani 2014), selective reporting bias (Goldberg 2003), other bias (Galinier 2020, Kalter-Leibovici 2017)
b. Unclear risk of bias for the random sequence generation (Soran 2008, Galinier 2020, Koehler 2018), allocation concealment (Soran 2008, Koehler 2018), blinding of participants and personnel (Giordano 2009), blinding of outcome assessment (G iordano 2009), selective reporting
(Galinier 2020, Koehler 2018), other bias (Giordano 2020). High risk of bias for blinding of participants and personnel (Koehler 2018), other bias (Galinier 2020)
c. Confidence intervals crossed the line of no difference with plausible effects in favor to the experimental group
d. number of events <200
e. Unclear risk of bias for random sequence generation, allocation concealment and other bias. High risk of bias for blinding participants and personnel and selective reporting bias
f. Narrative synthesis was conducted, estimates are not precise
g. High risk of bias for blinding of participants and personnel, blinding of outcome assessment and other bias
h. Unclear risk of bias for the random sequence generation (Soran 2008), allocation concealment (Soran 2008), blinding of participants and personnel (Cichosz 2020), blinding of outcome assessment (Cichosz 2020), other bias (Soran 2008).
i. Unclear risk of bias for random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data
j. Unclear risk of bias for random sequence generation (Kulshreshtha 2010), allocation cocealment (Kulshreshtha 2010), blinding of participants and personnel (Dendale 2012, Kulshreshtha 2010), blinding of outcome assessment (Kulshreshtha 2010), and other bias (Dendale 2012)
k. Unclear risk of bias for random sequence generation (Schmaderer 2021, Galinier 2020), allocation concealment (Schmaderer 2021), blinding of participants and personnel (Schmaderer 2021, Giordano 2009), blinding of outcome assessment (Schmaderer 2021, Giordano 2009),
incomplete outcome data (Schmaderer 2021), selective reporting bias (Galinier 2020), and other bias (Giordano 2020). High risk of bias for other bias (Galinier 2020)
l. I2>75%

m. Unclear risk of bias for random sequence generation (Soran 2008), allocation concealment (Soran 2008), blinding of participants and personnel (Schwarz 2008), blinding of outcome assessment (Schwarz 2008), other bias (Soran 2008). High risk of bias for blinding of participants
and personnel (Kalter-Leibovici 2017), blinding of outcome assessment (Kalter-Leibovici 2017), other bias (Kalter-Leibovici 2017).
n. Unclear risk of bias for random sequence generation (Galinier 2020), blinding of participants and personnel (Giordano 2009), blinding of outcome assessment (Giordano 2009), selective reporting bias (Galinier 2020) and other bias (Giordano 2009). High risk of bias for blinding of
participants and personnel (Villani 2014) and blinding of outcome assessment (Villani 2014).
o. Unclear risk of bias for random sequence generation (Goldberg 2003, Kulshreshtha 2010), allocation concealment (Goldberd 2003, Kulshreshtha 2010), blinding of participants and personnel (Dendasle 2012, Kulshreshtha 2010), blinding of outcome assessment (Kulshreshtha
2010), other bias (Goldberg 2003, Dendale 2012). High risk of bias for blinding of participants and personnel (G oldberg 2003) and selective reporting bias (Goldberg 2003)
p. Unclear risk of bias for random sequence generation, allocation concealment and other bias (Soran 2008). High risk of bias for blinding of participants and personnel, blinding of outcome assessment and other bias (Kalter-Lebovici 2017)
q. High risk of bias for blinding of participants and personnel and blinding of outcome assessment
r. Unclear risk of bias for blinding of participants and personnel and other bias (Dendale 2012). High risk of bias for blinding of participants and personne and blinding of outcome assessment (Villani 2014)

CQ1. Multi-disciplinary team
Appendice F. Lista degli studi inclusi
Cure Palliative
Dalle revisioni sistematiche:
Maqsood MH, Khan MS, Warraich HJ. Association of Palliative Care Intervention With Health Care Use,
Symptom Burden and Advance Care Planning in Adults With Heart Failure and Other Noncancer Chronic
Illness. J Pain Symptom Manage. 2021 Oct;62(4):828-835. doi: 10.1016/j.jpainsymman.2021.02.017. Epub
2021 Feb 22. PMID: 33631325.
Sahlollbey N, Lee CKS, Shirin A, Joseph P. The impact of palliative care on clinical and patient-centred
outcomes in patients with advanced heart failure: a systematic review of randomized controlled trials. Eur J
Heart Fail. 2020 Dec;22(12):2340-2346. doi: 10.1002/ejhf.1783. Epub 2020 Mar 16. PMID: 32176831.
Datla S, Verberkt CA, Hoye A, Janssen DJA, Johnson MJ. Multi-disciplinary palliative care is effective in
people with symptomatic heart failure: A systematic review and narrative synthesis. Palliat Med. 2019
Sep;33(8):1003-1016. doi: 10.1177/0269216319859148. Epub 2019 Jul 15. PMID: 31307276.
sono stati considerati i seguenti RCTs:
1. Wong FK, Ng AY, Lee PH, Lam PT, Ng JS, Ng NH, Sham MM. Effects of a transitional palliative care
model on patients with end-stage heart failure: a randomised controlled trial. Heart. 2016 Jul
15;102(14):1100-8. doi: 10.1136/heartjnl-2015-308638. Epub 2016 Mar 11. PMID: 26969631; PMCID:
PMC4941184.
2. Bekelman DB, Allen LA, McBryde CF, Hattler B, Fairclough DL, Havranek EP, Turvey C, Meek PM.
Effect of a Collaborative Care Intervention vs Usual Care on Health Status of Patients With Chronic Heart
Failure: The CASA Randomized Clinical Trial. JAMA Intern Med. 2018 Apr 1;178(4):511-519. doi:
10.1001/jamainternmed.2017.8667. PMID: 29482218; PMCID: PMC5876807.  ottenuto anche dalla
Search
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SCOMPENSO CARDIACO Q1: ASPETTI ECONOMICI

Revisione sistematica della letteratura inerente le valutazioni economiche dei
sistemi di presa in carico da parte di un multidisciplinary team (MDT) in pazienti con
scompenso cardiaco

Introduzione
L'obiettivo di questo documento è di presentare le evidenze economiche relative alla stesura delle linee guida
cardiovascolari con particolare riferimento allo scompenso cardiaco . Il quesito 1 è relativo all’ impatto dei
sistemi di presa in carico del paziente da parte di team multidisciplinari
L’obiettivo di questo documento è di costruire un set informativo che supporti il panel di esperti a classificare
la forza delle evidenze, secondo la metodica grade, alle evidenze inerenti: le risorse necessarie, la qualità
delle prove sulle risorse ed alle evidenze di costo efficacia.

Metodi
Il primo passo è stato condurre una umbrella review includendo nell’analisi le revisioni sistematiche della
letteratura pertinenti gli aspetti economici del quesito in esame pubblicate negli ultimi 10 anni. La ricerca è
stata condotta sulle banche dati pubmed ed, embase, utilizzando il seguente PICO:
Popolazione : pazienti con scompenso cardiaco;
Intervento : presa in carico di team multidisciplinari
Comparatore: modelli di presa in carico tradizionali
Outcome: costi, costo-efficacia, net monetary benefit, costo-beneficio, costo-utilita’, QALYs, Quality of life

Risultati
La revisione ha prodotto 4 lavori eleggibili (Rice et al., 2017; Pandor et al., 2013; Bryant et al., 2015; Wong et
al., 2012) .

In particolare, la stringa di ricerca ha estrapolato 807 lavori di cui 751 sono stati esclusi perché il titolo non
era corrente con il PICO, 48 alla lettura dell’abstract e 4 dopo la lettura del full text. Le quattro revisioni
affrontavano l’argomento dei team multidisciplinari in diversi contesti o setting di riferimento nel fornire:
-

educazione sanitaria e supporto al paziente. La igura coinvolta era in questo caso l’infermiere;

-

assistenza durante la transizione dall’ospedale al setting domiciliare da parte di un infermiere
specializzato sotto la supervisione del medico specialista;

-

assistenza da parte di un team multidisciplinare tramite monitoraggio da remoto

-

riabilitazione cardiologica da parte di un infermiere specializzato.

Nella figura 1. è riportato il diagramma PRISMA.
Figura 1. Diagramma PRISMA

Le 4 revisioni sistematiche incluse in questo studio si occupano di affrontare argomenti di sostenibilità
economica concernenti l’introduzione di team multidisciplinari nella gestione dello scompenso cardiaco.

Rice et al. (2017)
Lo scopo della revisione sistematica di Rice et al. (2017) era evidenziare l'effetto delle sessioni di educazione
del paziente 1:1 guidate da infermieri sulla qualità della vita (QoL), sui tassi di riammissione e sui costi sanitari
per gli adulti con insufficienza cardiaca (HF) in un setting di cure primarie o di community practice. Sono stati
inclusi studi randomizzati controllati. I termini di ricerca utilizzati erano: infermiere, istruzione, insufficienza
cardiaca, ospedalizzazione, riammissione, riospedalizzazione, onere economico, costo, spesa e qualità della
vita. I database interrogati erano: PubMed, CINAHL e Google Scholar. Sono stati esaminati i paper relativi alla
gestione della malattia da HF coordinata da infermieri che si occupassero di educazione degli adulti con una
storia di HF. I risultati di questa revisione hanno mostrato che sessioni di formazione guidate da infermieri
contribuiscono alla riduzione delle riammissioni ospedaliere, alla riduzione dei ricoveri ospedalieri e ad un
vantaggio in termini di costi. Inoltre, sono stati identificati anche un funzionamento più elevato e una migliore
qualità di vita. Questi risultati suggeriscono che l'educazione del paziente da parte dell'infermiere per gli
adulti migliora la qualità di vita e riduce i ricoveri ospedalieri e le riammissioni essendo quindi da considerare
sostenibile da un punto di vista economico dal momento in cui i costi aggiuntivi derivanti dall’arruolamento
degli infermieri sono più che compensati dai risparmi ottenibili dalla riduzione delle ospedalizzazioni.

Bryant et al. (2015)
Questo documento riporta una revisione sistematica di studi randomizzati controllati (RCT) che valutano
l'efficacia clinica e il rapporto costo-efficacia delle cure transitorie in carico ad un infermiere specializzato con
il coordinamento di un medico specialista. Sono stati interrogati 10 database elettronici, dal 1980 al luglio
2013. La qualità degli studi inclusi è stata valutata utilizzando gli strumenti Cochrane Risk of Bias e Quality of
Health Economic Studies. La qualità delle prove per i singoli risultati è stata valutata utilizzando lo strumento
Grading of Recommendations Assessment, Development and Evaluation (GRADE). In tutto, sono stati
identificati tredici RCT di cure di transizione (n = 2463 partecipanti). Gli studi avevano un rischio basso (n =
3), moderato (n = 8) e alto (n = 2) di bias e analisi economiche deboli. Dopo l'intervento chirurgico, la presa
in carico da parte dell’infermiere è risultata più efficace nel ridurre la mortalità dei pazienti. Per i pazienti con
insufficienza cardiaca, la presa in carico da parte dell’infermiere ha ritardato il tempo e ha ridotto la morte o
il riospedalizzazione, una migliore aderenza al trattamento e la soddisfazione del paziente, nonchè una
riduzione dei costi e della durata del ricovero ospedaliero. Per i pazienti anziani e gli operatori sanitari, la
poresa incarico da parte dell’infermiere ha migliorato la depressione del caregiver e ha ridotto la
riospedalizzazione, la durata del ricovero in ospedale e i costi. Per le donne incinte ad alto rischio e i neonati
con peso alla nascita molto basso, la presa in carico da parte dell’infermiere ha migliorato i tassi di

immunizzazione infantile e la soddisfazione materna con le cure e ha ridotto la durata e i costi della degenza
ospedaliera materna e infantile. Tuttavia, le prove sono risultate avere una qualità bassa, sia dal punto di
vista degli esiti sulla salute del paziente che dal punto di vista economico.

Pandor et al. (2013)
Le strategie di monitoraggio remoto (RM) hanno il potenziale per fornire cure e gestione specializzate ai
pazienti con insufficienza cardiaca (HF). Questa revisione sistematica aveva l’obiettivo di determinare
l'efficacia clinica e l'economicità delle strategie di telemonitoraggio domiciliare (TM) o di supporto telefonico
strutturato (STS) rispetto all'assistenza abituale per pazienti adulti recentemente dimessi (entro 28 giorni).
Quattordici database elettronici (inclusi MEDLINE, EMBASE, PsycINFO e The Cochrane Library) e registri di
ricerca sono stati perquisiti fino a gennaio 2012, integrati dalla ricerca manuale di articoli pertinenti e dal
contatto con esperti. La revisione ha incluso studi randomizzati controllati (RCT) o studi di coorte
osservazionali con un gruppo di controllo contemporaneo che includeva i seguenti interventi di RM: (1) TM
(compresi i dispositivi di monitoraggio cardiovascolare impiantati) con supporto medico fornito durante
l'orario di ufficio o 24 ore su 24, 7 giorni su 7; (2) Programmi STS forniti tramite contatto uomo-uomo (HH) o
interfaccia uomo-macchina (HM).
È stata effettuata una revisione sistematica e una meta-analisi a rete delle prove cliniche utilizzando metodi
standard. È stato sviluppato un modello di Markov per valutare il rapporto costo-efficacia di diversi
programmi di RM rispetto alle cure abituali per i pazienti con SC dimessi di recente. La TM h24 per 7 giorni
o l'utilizzo di dispositivi di monitoraggio cardiovascolare non sono stati considerati nel modello economico a
causa della mancanza di dati e/o dell'inadeguatezza per il contesto del Regno Unito. Data l'eterogeneità delle
componenti delle cure abituali e degli interventi di RM, l'analisi costo-efficacia è stata eseguita utilizzando
una serie di scenari di costo progettati per riflettere le diverse configurazioni di cure abituali e RM nel Regno
Unito.
Le ricerche bibliografiche hanno identificato 3060 citazioni. Sei RCT hanno soddisfatto i criteri di inclusione e
sono stati aggiunti ai 15 studi identificati dalle precedenti revisioni sistematiche per un totale di 21 RCT inclusi
nella revisione sistematica. Nessuna sperimentazione di dispositivi di monitoraggio cardiovascolare
impiantati o studi osservazionali ha soddisfatto i criteri di inclusione. La qualità metodologica degli studi
variava ampiamente e la segnalazione era generalmente scarsa. Rispetto alle cure abituali, la RM è stata utile
nel ridurre la mortalità per tutte le cause per STS HH [rapporto di rischio (HR) 0,77, intervallo di credibilità
95% (CrI) 0,55 a 1,08], TM durante le ore di ufficio (HR 0,76, 95% CrI da 0,49 a 1,18) e TM 24/7 (HR 0,49, 95%
CrI da 0,20 a 1,18); tuttavia, questi risultati erano statisticamente inconcludenti. I risultati per TM 24/7
devono essere trattati con cautela a causa della scarsa qualità metodologica dell'unico studio incluso in
questa rete. Nessun effetto favorevole sulla mortalità è stato osservato con STS HM. Riduzioni simili sono
state osservate nei ricoveri per tutte le cause per interventi di MT, mentre gli interventi STS non hanno avuto

effetti importanti. Un'analisi di sensibilità, in cui uno studio è stato escluso perché ha fornito un supporto
migliore del solito al gruppo di controllo, ha mostrato maggiori effetti benefici per la maggior parte dei
risultati, in particolare per la MT durante l'orario di ufficio
Nelle analisi di costo-efficacia, la MT durante l'orario di ufficio è stata la strategia più conveniente con un
rapporto incrementale di costo-efficacia stimato (ICER) di £ 11.873 per anno di vita aggiustato per la qualità
(QALY) rispetto alle cure abituali, mentre STS HH ha avuto un ICER di £ 228.035 per QALY rispetto a TM
durante l'orario di ufficio. STS HM è stato dominato dalla cura abituale. Risultati simili sono stati osservati in
analisi di scenario eseguite utilizzando costi più elevati di cure abituali, costi più elevati di STS HH e costi
inferiori di TM durante l'orario di ufficio.
Gli interventi di RM inclusi nella revisione erano eterogenei in termini di parametri monitorati e criteri di
selezione dell'HF e mancavano di dettagli nelle componenti dei pacchetti di cura della RM e delle cure abituali
(ad es. protocolli di comunicazione, visite di routine del personale e risorse utilizzate). Di conseguenza, il
modello economico ha sviluppato scenari per diverse classificazioni di RM e i loro costi sono stati stimati
utilizzando metodi di costing bottom-up. Sebbene gli utenti possano decidere quale di questi scenari è più
rappresentativo della loro impostazione, permangono ancora incertezze sulle ipotesi fatte nella stima di
questi costi. Inoltre, il modello assumeva che l'efficacia degli interventi fosse costante nel tempo,
indipendentemente dalla durata del dispiegamento, e che l'intervento fosse ugualmente efficace nei diversi
gruppi di età/gravità. Nonostante l'ampia variazione nelle strategie di cura abituale e RM, le analisi di costoefficacia suggeriscono che la MT durante l'orario di ufficio era una strategia ottimale (nella maggior parte
degli scenari di costo). Tuttavia, manca chiarezza tra le descrizioni dei componenti dei programmi RM e la
cura abituale e mancava una stima solida dei costi. Sono necessarie ulteriori ricerche in queste aree.

Wong et al. (2012)
La riabilitazione cardiaca (CR), un programma multidisciplinare costituito da esercizio fisico, modifica dei
fattori di rischio e intervento psicosociale, costituisce parte integrante della gestione dei pazienti dopo infarto
miocardico (IM), chirurgia di rivascolarizzazione e interventi coronarici percutanei, nonché pazienti con
insufficienza cardiaca (HF ). Questa revisione sistematica ha esaminato il rapporto costo-efficacia della CR
per i pazienti con infarto miocardico o scompenso cardiaco per informare i responsabili delle politiche a
Singapore sugli studi di costo-efficacia pubblicati sulla CR. I database elettronici (EMBASE, MEDLINE, NHS
EED, PEDro, CINAHL) sono stati ricercati dall'inizio fino a maggio 2010 per gli studi economici pubblicati.
Ulteriori riferimenti sono stati identificati attraverso la ricerca bibliografica degli studi inclusi. Due revisori
indipendenti hanno selezionato le pubblicazioni idonee in base ai criteri di inclusione/esclusione. La
valutazione della qualità delle valutazioni economiche è stata effettuata utilizzando la checklist di
Drummond. Un totale di 16 articoli sono stati selezionati per la revisione. Un articolo riguardava sia la
riabilitazione cardiaca in centro rispetto alla non riabilitazione, sia la riabilitazione cardiaca a domicilio

rispetto alla non riabilitazione. Pertanto, nove studi hanno confrontato il rapporto costo-efficacia tra CR
supervisionata in centro e nessuna CR; tre studi hanno esaminato quello tra CR a domicilio e in centro; uno
tra RC ospedaliera e ambulatoriale; e quattro tra CR domiciliare e nessuna CR. Questi studi erano
caratterizzati da differenze nelle prospettive di studio, nei disegni di studio economico e nei tempi, nonché
nella variabilità dei dati clinici e delle ipotesi fatte sui costi. Nel complesso, gli studi hanno suggerito che: (1)
la CR basata sul centro supervisionato era altamente conveniente e la strategia dominante rispetto a nessuna
CR; (2) la CR domiciliare non era diversa dalla CR presso il centro; (3) non esisteva alcuna differenza tra CR
ospedaliera e ambulatoriale; e (4) i programmi domiciliari erano generalmente economici rispetto a nessun
CR. Nel complesso, tutti gli studi hanno supportato l'implementazione della CR per IM e HF. Tuttavia, il
confronto tra gli studi ha evidenziato un'ampia variabilità nella progettazione e nell'erogazione del
programma CR. I responsabili politici devono prestare attenzione quando generalizzano questi risultati al
contesto di Singapore.

Conclusioni

In prima analisi è possibile affermare che i risultati degli studi sono fra loro molto eterogenei e difficilmente
confrontabili per diverse ragioni.
In primo luogo le revisioni sistematiche includono lavori che adottano una definizione diversa di team
multidisciplinare ed includono nella composizione dello stesso diverse figure professionali. Le più comuni
sono: l’infermiere, l’infermiere specialista, il medico di medicina generale e lo specialista. In alcuni lavori
viene incluso anche il farmacista. Ovviamente la composizione del team, nonché la misura dell’impegno dei
singoli professionisti all’interno del team è molto rilevante nell’impatto sui costi e quindi sul rapporto costo
efficacia. In secondo luogo, differenze nelle retribuzioni dei diversi professionisti sembrano essere cruciali ai
fini della stima del costo degli interventi, Inoltre, trattandosi di un intervento labor intensive dove è in
valutazione l’apporto del team al raggiungimento di endpoint di efficacia e di miglioramento di qualità di vita,
i risultati possono essere distorti da elementi di tipo soggettivo. Anche il setting di riferimento, e più in
generale, gli aspetti organizzativi e socio culturali sembrano avere un impatto sulla variabilità dei risultati.
Altro elemento di criticità è rappresentato da barriere di tipo istituzionale/legale che rendono molto difficile
trasferire esperienze fra diversi contesti in cui si hanno normative e regolamentazioni che limitano o
ampliano le competenze e le responsabilità dei singoli professionisti. Infine le pratiche professionali possono
essere fra loro molto diverse all’interno di diverse giurisdizioni.
Per questi motivi è molto difficile considerare i risultati degli studi riportati come applicabili al di fuori delle
singole giurisdizioni. Di conseguenza, si rende necessaria la costruzione di un modello economico
indipendente e rappresentativo della realtà italiana.

Costruzione di un modello di valutazione economica inerente il contesto italiano
Introduzione
In questa sezione viene presentato un modello economico di tipo costo efficacia, per confrontare la gestione
dello scompenso cardiaco (HF) da parte di un team multidisciplinare (MDT) con la pratica tradizionale (UC).
L’obiettivo è quello di costruire un framework di valutazione indipendente e rappresentativo del contesto di
riferimento italiano. La base di partenza per la costruzione del modello è costituita dalle due evidenze di
letteratura incluse nella revisione sistematica presentata nella sezione precedente.
Le evidenze reperite consentono di estrapolare dati relativi ad un MDT composto da medico di medicina
generale (MMG), specialista ed infermiere.
Metodi
Descrizione delle alternative in confronto
Il modello metti a confronto i costi e l’efficacia di due sistemi di presa in carico di pazienti affetti da HF:
-

MDT, che considera un team composto da MMG, infermiere e specialista) e che predano in carico il
paziente una volta dimesso dall’ospedale;

-

UC , che considera la pratica attuale che prevede una visita di dimissione da parte dello specialista
ed una presa in carico da parte del MMG con una visita semestrale da parte dello specialista.

Prospettiva
Lo studio è stato condotto secondo la prospettiva del Servizio Sanitario Nazionale Italiano.
Popolazione di riferimento
Il modello simula la progressione di una coorte di pazienti di 1000 di soggetti di età 40 anni.
Struttura del modello
L’adattamento al contesto italiano è stato effettuato costruendo un modello di Markov af hoc.
La struttura di base di questo modello è quella riportata nel lavoro di Pandor et al. (2013). Questo modello
riproduce la storia naturale della HF considerando la probabilità mensile, dopo la dimissione di rimanere vivi,
morire, essere ospedalizzati per HF o per altre cause. (Vedi Figura 2.)
Il modello confronta la UC con strategie di monitoraggio remoto. Nel nostro caso tale evidenza è stata
utilizzata per estrapolare informazioni relative alla UC.

La figura 2. Riporta la struttura del modello markoviano utilizzato.
Figura 2. Modello di markov. Fonte: Pandor et al. 2013

La tabella 1. riporta le probabilità di transizione inerenti i vari stati di salute inclusi nel modello. Le probabilità
di morte per altre cause sono quelle riportate dalle statistiche ufficiali dell’ISTAT relativamente alle coorti di
età comprese fra i 50 anni e gli over 85. Le probabilità di morte sono riportate nel dettaglio nell’appendice 2.
Tabella 1. Probabilità di morte e di ospedalizzazione per HF o per altre cause ( Fonte: Pandor et al.,2013)

USUAL CARE
time since discharge

mortality (month)

0-1

0,0460

1_3

0,0330

3_6

0,0270

6_12

0,0240

12_24

0,0190

>24

0,0150

HF risk of hospitalization (monthly)

0,04

-all cause hospitalizaton (monthly)

0,09

Dati di efficacia relativi all’intervento del MDT
I dati di efficacia relativi all’intervento del MDT sono stati estrapolati dalla revisione di Rice et al. () che valuta
l’impatto in termini di outcome clinici dell’intervento di un infermiere che prenda in carico il paziente con HF
fornendo educazione sanitaria e counseling.
La tabella 3. Riporta i dati di efficacia utilizzati per modellare l’impatto del MDT sia in termini di mortalità che
in termini di rischio di riospedalizzazione per HF o per altre cause.
Tabella 3. Dati di efficacia relativi all’impatto del MDT. Fonte: Rielaborazione da Rice et al.

MDT
time since discharge (monthly)

mortality

0-1

0,038

1_3

0,028

3_6

0,023

6_12

0,020

12_24

0,016

>24

0,013

HF risk of hospitalization (monthly)

0,03

all cause hospitalizaton (monthly)

0,08

Dati di costo
I dati di costo inclusi sono relativi a:
-

Visite del MMG;

-

Visite specialistiche;

-

Ospedalizzazioni per HF

-

Ospedalizzazioni per altre cause;

-

Sessioni di educazione sanitaria e counselling da parte dell’infermiere.

Le visite del MMG sono state valorizzate stimando un numero medio di 750 assistiti considerando l’ipotesi di
durata di una visita di 30 minuti per un totale di 16 visite al giorno.
Le visite dello specialista sono state valorizzate utilizzando il tariffario nazionale delle prestazioni
ambulatoriali.(https://www.salute.gov.it/portale/temi/p2_6.jsp?id=1767&area=programmazioneSanitariaL
ea&menu=lea )
Il costo dell’infermiere è stato stimato considerando il costo orario e l’ipotesi di una durata di 30 minuti a
visita per un totale di 16 al giorno. (https://www.istat.it/it/archivio/retribuzioni)
Il costo delle ospedalizzazioni per HF è stato estrapolato dalla letteratura disponibile (Maggioni et al., 2016).
Per quanto riguarda il costo delle ospedalizzazioni per altre cause si è invece considerato il costo medio
giornaliero riportato dalla Ragioneria Generale dello Stato (RGS) con l’ipotesi di una durata media
dell’ospedalizzazione

di

3

giorni.

(https://www.rgs.mef.gov.it/_Documenti/VERSIONE-I/Attivit--

i/Bilancio_di_previsione/Missioni_e_programmi_delle_ACdS/LaPrecedentestrutturadelbilancio468/Libroverde-sulla-spesa-pubblica/Sanit-.pdf)
Infine, il costo del trattamento per HF è stato estrapolato dalla letteratura (Maggioni et al., 2016).
La tabella 4. Riporta i costi inclusi nel modello.
Tabella 4. Costi inclusi nel modello

VISITE MMG

QUANTITA’
COSTI
ANNUA UNITARI
3
13,00 €

COSTI TOTALI

VISITE SPECIALISTA

2

OSPEDALIZZAZIONI HF

1

10.000,00 €

10.000,00 €

nostra stima
tariffario nazionale prestazioni
ambulatoriali
Maggioni et al. 2016

OSPEDALIZZAZIONI ALTRE CAUSE

3

674,00 €

2.022,00 €

RGS

1.719,68 €

Maggioni et al. 2016

20,66 €

TRATTAMENTO HF
SESSIONI INFERMIERE

24

8,50 €

39,00 €

FONTE

41,32 €

204,00 €

nostra stima

Dati di qualità di vita
I dati relativi alla qualità di vita dei pazienti sono stati estrapolati dalla letteratura (Pandor et al, 2017.) che,
rispetto allo stato di salute corrispondente basale (a casa, in trattamento), attribuisce alle ospedalizzazioni
una disutilità di 0,1. I coefficienti di qualità di vita utilizzati sono riportati nella tabella 5.

Tabella 5. dati di qualità di vita. Fonte: Bayhaghi (2019)

QUALITA’ DI VITA
A CASA, IN TRATTAMENTO
OSPEDALIZZAZIONE

0,67
0,57

Tasso di sconto
Coerentemente con le linee guida metodologiche italiane sulla conduzione delle valutazioni economiche ()
sia i costi che i QALYs sono stati scontati ad un tasso del 3% (Fattore, 2009).

Analisi incrementale
I risultati sono stati espressi in termini di rapporto costo – efficacia incrementale, mettendo a rapporto i costi
incrementali generati dall’introduzione del MDT con i QALY incrementali.
Per valutare la sostenibilità economica del rapporto costo efficacia, si è utilizzata una soglia massima di
disponibilità a pagare (WTP) per la società di €40.000/QALY.
Successivamente, al fine di quantificare il beneficio (o la perdita) sociale derivante dall’introduzione del MDT
si è calcolato il Beneficio Netto Monetario ossia:
(WTP – QALY INCREMENTALI) X COSTI INCREMENTALI

Analisi di sensibilità
Sono state condotte delle analisi di sensibilità probabilistiche al fine di testare la variabilità dei risultati
associata alla variazione dei costi, dei dati di efficacia e di utilità.
Coerentemente con le linee guida metodologiche attualmente utilizzate in contesti di buone pratiche, ai dati
relativi alle probabilità di transizione, all’efficacia dei trattamenti ed alle utilità, sono state associate
distribuzioni casuali di tipo “Beta”. Alle disutilità relative alle ospedalizzazioni è stata associata una
distribuzione triangolare (range -0.08 – 0,12, moda 0,1). Ai dati relativi alle risorse sono stati invece associate
variabili casuali di tipo “Gamma”. Ai costi del trattamento e delle ospedalizzazioni per HF sono stati invece
associati solo valori deterministici.

I parametri di scala e di forma associati a ciascuna delle distribuzioni sono riportati in appendice 2.
I risultati dell’analisi di sensibilità sono presentati tramite l’utilizzo di piani costo efficacia ed, eventualmente,
di curve di accettabilità del rapporto costo efficacia.
Risultati
I risultati dell’analisi economica dimostrano come il modello di presa in carico basato su un MDT sia
altamente costo efficace rispetto alla UC. Infatti, su una coorte ipotetica di 1.000 individui, a fronte di costi
addizionali pari a poco più di € 1,3 milioni (in circa 20 anni), si producono circa 247 QALYs, per un rapporto
costo efficacia incrementale (ICER) pari a € 5490/QALY.
A fronte di ciò, il confronto fra l’ICER e la soglia di disponibilità a pagare per un QALY di € 40.000 da parte
della società, genera un Beneficio Netto Monetario di € 8.502.000
La Tabella 7. Mostra i risultati dell’analisi economica.
Tabella 7. Risultati

Total costs UC
Total costs MDT

7.359.876,56 €
8.712.606,86 €

Total QALYs usual care
Total QALYs MDT

2.317,56
2.563,93

Incremental costs
incremental QALYs

ICER
BNM

1.352.730,30 €
246,37

€

5.490,57 €
8.502.208,82

Analisi di sensibilità
I risultati dell’analisi di sensibilità mostrano che, sia nel confronto fra MDT e UC, a fronte di un extra costo, si
producano sempre QALYs aggiuntivi (figura 3.) . La curva di accettabilità del rapporto costo efficacia (figura
4.) mostra che, tuttavia il costo/QALY rimanga al di sotto dell’ipotetica soglia di disponibilità a pagare di
€40.000 nel 100% dei casi. Nell’’80% delle simulazioni effettuate, inoltre, l’ICER è al di sotto di € 7.500/QALY.
Le figure 3. e 4. Mostrano il piano costo efficacia e la curva di accettabilità del rapporto costo efficacia.

Figura 3. Analisi di sensibilità probabilistica: piano costo efficacia simulato
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Figura 4. Analisi di sensibilità probabilistica: curva di accettabilità del rapporto costo efficacia
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Conclusioni
Il modello presentato ha consentito di condurre un’analisi costo-efficacia Di un sistema di presa in carico per
pazienti con HF che prevede l’impiego di un team multidisciplinare (MDT). In particolare, è stato considerato
l’apporto di un infermiere che, affiancando il MMG e lo specialista, fornisse educazione sanitaria e counselling
ai pazienti dimessi dopo una prima ospedalizzazione.
Questo modello è stato costruito utilizzando dati provenienti dalla letteratura che hanno consentito di
simulare l’efficacia del sistema di presa in carico MDT. Eppure, le evidenze di efficacia utilizzate sono molto
variabili soprattutto se calate in un contesto di real practice.
In primo luogo è da considerare che le attività dei team multidisciplinari sono molto condizionate da variabili
di tipo organizzativo (come ad esempio la disponibilità di strutture sia a livello di ASL che di distretto).
In secondo luogo, bisogna considerare come tali attività possano essere svolte anche con l’utilizzo di
dispositivi remoti (telemedicina) uil che consentirebbe da un lato di gestire più facilmente la presa in carico,
dall’altra probabilmente non consentirebbe ai pazienti di percepire i necessari livelli di empatia, necessari nel
counselling al fine di ottenere un pieno engagement da parte del paziente.
Infine è da tenere in debita considerazione come la riuscita di un’attività di counselling dipenda molto da
variabili socio – culturali che in questo modello non sono state prese in considerazione.
Il modello, che ad oggi non considera tali variabili, è comunque facilmente adattabile e modificabile ladove
dati aggiuntivi dovessero rendersi utili.
In conclusione si può affermare che, a fronte di una serie di criticità che il modello non è in grado di esaurire,
il rapporto costo efficacia è molto favorevole all’introduzione del MDT, per cui può essere raccomandato
come potenzialmente costo efficace. Futuri studi, tuttavia, dovranno occuparsi di considerare l’eterogeneità
e le variabili di contesto al fine di comprendere se i risultati di costo efficacia possano essere confermati.
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Appendice

deterministic
0-1
1_3
3_6
6_12
12_24
>24

Usual care mortality
95% ci

0,046
0,033
0,027
0,024
0,019
0,015

0,04
0,026
0,02
0,019
0,016
0,011

ds

0,06
0,04
0,03
0,028
0,022
0,019

alpha
0,01
0,007
0,005
0,0045
0,003
0,004

beta
0,00
0,00
0,00
0,00
0,00
0,00

distribution
0,01
0,01
0,00
0,00
0,00
0,00

BETA
BETA
BETA
BETA
BETA
BETA

Usual care effectiveness
deterministic

95% ci

ds

HF risk of hospitalization (monthly)

0,035

0,0325

0,0375

0,0025 0,00

0,00

BETA

all cause hospitalizaton (monthly)

0,0875

0,0841

0,0908

0,00335 0,00

0,00

BETA

MDT effectiveness
deterministic

DS

Mortality

0,8

0,3 0,23

0,05

BETA

All cause hospitalization

0,9

0,3 0,32

0,03

BETA

HF hospitalization

0,9

0,2 0,18

0,02

BETA

Resources
deterministic
costs

MEASURE

GP

3,25 €

3

13 39,00 €

2,25

1,333 GAMMA

Specialist

3,44 €

2

20,66 41,32 €

4

0,5 GAMMA

Hospitalization HF

833,33 €

Hospitalization other causes

168,50 €

HF Treatment

143,31 €

Nurse

17,00 €

24

deterministic
qalys
0,67
0,57

deterministic qalys
(month)
0,056
0,048

disutility
0,1

range
-0,08

UNIT
COSTS

TOTAL
COSTS

alpha

beta

10.000,00 €
3

674 2.022,00 €

DET
2,25

1.719,68 €
8,5 204,00 €

1,333 GAMMA
DET

2,56

9,375 GAMMA

Utilities

At home
Hospitalization

ds
0,00125

0,11

alpha
beta
6,97917E-05 0,001180208 BETA

probabilistic
0,072373786

TRIANGULAR

