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The impact of COVID-19 on outcomes for patients with established
heart failure (HF) has been limited to the risk of acute heart failure
admission (AHF) [1-5] and risk of in-hospital mortality [3]. Little if any
commentary has been provided on the threat of the pandemic on non-
cardiovascular outcomes among HF patients and also whether the
threat to HF outcomes is different dependent on HF phenotype.
Furthermore, observations to date have not been stated to have come
from within a disease management programme (DMP), the structure of
which could mitigate some of the impact of COVID-19 through remote
monitoring.

We analysed the impact of the COVID-19 pandemic on all elective
and emergency hospitalisations and mortality in a HF population
managed in a DMP. We also assessed any difference in outcomes be-
tween those with HF with reduced ejection fraction (HFrEF) and HF with
preserved ejection fraction (HFpEF).

We undertook a retrospective analysis of hospitalisations and deaths
among two sequential HF cohorts attending our HF unit (HFU). Emer-
gency hospitalisation was recorded as AHF, acute cardiovascular but not
HF-related (ACV) and non-cardiovascular (ANCV). Elective hospital-
isation was noted as cardiovascular (ECV) and non-cardiovascular
(ENCV). The first cohort (C1) included all patients who attended the
HFU for the first time with a new diagnosis of HF in 2018. Hospital-
isation and death rates of this cohort were evaluated in the period
January to August 2019. The second cohort (C2) included patients who
first attended the HFU in 2019, and the hospitalisation and death rates of
this cohort were assessed from January to August 2020. This comparison
allowed C1 to act as a form of ‘historical’ control for C2 with patients
managed in the same unit. The patient cohorts included new community
diagnoses of HF and hospital discharges following AHF admission. The
months January to August in 2020 were chosen as they corresponded
with the first surge of COVID-19 cases internationally and in Ireland, and
the period of maximal disruption to chronic HF management in our
HFU. During this period, much of our standard HF outpatient manage-
ment was delivered remotely through our DMP, including nurse-
provided weekly calls to post-discharge patients and doctor telephonic

consultation to any patient reporting concerning issues. These contacts
were complemented by virtual consultation services to the family doc-
tor. In-person consultations with patients were restricted to those with
likely HF problems not resolving with telephonic advice and those pa-
tients requiring face-to-face review following AHF admission. Further
detail on service disruption in our unit has been discussed in a recent
publication showing good clinician and patient satisfaction with remote
telephonic monitoring of HF patients during the COVID-19 pandemic
[6]. Patient demographics for this study were taken from the HF data-
base in the HFU. Hospitalisation data were extracted from the Hospital
In-Patient Enquiry (HIPE) database from the three hospitals within our
region. Mortality data were taken from both the HFU database and
www.rip.ie. Statistical analysis was performed using SPSS Statistics 27.
A p value < 0.05 was taken as significant.

Hospitalisation and mortality rates were analysed in 479 patients in
C1 and 493 patients in C2. Baseline demographics are shown in Table 1.
Patients were of similar mean age, gender and had similar baseline
comorbidities. Weekly national case numbers of COVID-19 infection in
Ireland for this period are shown in Fig. 1.

In the 2020 period (C2) during the first wave of the COVID-19
pandemic, there was a trend to fewer patients admitted for AHF,
ANCV, ECV and ENCV in comparison to Cl in 2019, though these
findings were not statistically significant. ACV admissions were
marginally but not significantly greater in C2 (Fig. 2). In addition, there
was a trend to a shorter length of stay for C2 for AHF management (8.6
vs 10 days; p = 0.3).

Analysis according to HF phenotype demonstrated similar trends in
both HFpEF and HFrEF patients. However, HFrEF patients had a trend
towards a larger decrease in the relevant admission categories in C2,
during the COVID-19 era (Fig. 3).

Overall mortality was low in each cohort during the time periods
analysed with no significant difference found (1.7% in C1 vs. 0.6% in C2,
p = 0.137).

We report on the morbidity and mortality risk for HF patients
managed within a DMP during the first phase of the COVID-19
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SD, standard deviation; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; EF, ejection fraction; NYHA, New
York Heart Association *Cohort 1 implies the cohort of patients who first attended the heart failure unit (HFU) in 2018 and whose admissions between January-August
2019 were analysed in this study; Cohort 2 implies the cohort of patients who first attended the HFU in 2019 and whose admissions between January-August 2020 were
analysed in this study {EF unknown for 30 patients in Cohort 1 and 37 patients in Cohort 2.

Baseline Demographics

Cohort 1* (n = 479) Cohort 2* (n = 493) p-value
Age at first attendance, mean (SD) 74 (13.2) 74 (12.3)
Male 254 (53%) 278 (56.4%) 0.32
Diabetes 102 (21.3%) 84 (17%) 0.11
Hypertension 164 (34.2%) 183 (37.1%) 0.38
Ischaemic heart disease 79 (16.5%) 76 (15.4%) 0.71
Haemoglobin at baseline in g/dL, mean (SD) 12.9 (1.8) 13.2 (6.3) 0.76
Creatinine at baseline in pmol/L, mean (SD) 106 (51) 100 (47) 0.31
Heart failure phenotypef
e HFpEF (EF > 50%) 229 (51%) 237 (52%) 0.77
o HFrEF (EF < 50%) 220 (49%) 219 (48%) 0.77
NYHA class, n (%)
o1 24 (5%) 22 (4.5%) 0.73
o II 163 (34%) 173 (35.1%)
o III 268 (56%) 275 (55.8%)
o IV 24 (5) 23 (4.6%)

pandemic. No increased emergency admission risk was identified across
all admission types. In addition, outcomes were similar for the two
major HF phenotypes.

These data are encouraging considering the multiple threats that
COVID-19 can present to HF patients. A possible explanation is that
these threats are counterbalanced by access to a DMP, linking domi-
nantly by virtual means. Telephonic remote assessments of patients were
complemented by virtual consultations with general practitioners (GPs)
to support community management of patients. A previous study from
our unit showed that the majority of patients with established HF
experiencing an acute decompensation sought a medical assessment in
the community prior to presenting to hospital- most commonly in a HF
clinic or GP practice [7]. This, and the anecdotal evidence of patients’
reluctance to present directly to hospital during the pandemic, suggests
a high likelihood that a significant proportion patients experiencing HF

symptoms sought or would seek care within the infrastructure provided
by the DMP.

However, in the recently published GUIDE-HF trial a similar reduc-
tion in HF event rates was demonstrated during the COVID-19 era, along
with a reduction in pulmonary pressures particularly in the control
group [8]. This suggests that there are also other factors that likely
interplay to explain changes in disease progression and event rates in HF
patients during the pandemic.

The restrictions on movement during the pandemic may also have
contributed to protecting against ANCV admissions. A trend towards
higher ACV admissions in the COVID-19 era was observed, possibly
linked to a reduction in ECV admissions allowing issues to graduate to
need for emergency care.

While the results are reassuring, it is important to note that the
impact of the pandemic was assessed over a short period. Longer term
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Fig. 1. The first confirmed COVID-19 infection in Ireland was detected on February 28th 2020. The above figures were sourced from the Central Statistics Office

of Ireland.
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Between year comparison of admission rates
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Fig. 2. AHF, acute heart failure; CV, cardiovascular; non-CV, non-cardiovascular.
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Fig. 3. AHF, acute heart failure; CV, cardiovascular; non-CV, non-cardiovascular; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with

reduced ejection fraction.

impact requires analysis and in particular the impact on titration of
disease modifying therapy that might have resulted from lack of face-to-
face appointments. Additional limitations include our retrospective
design and the small number of events. However, our analysis provides a
direct comparison of patients at the same stage of their HF syndrome
managed in the same setting.

In conclusion, we found no deleterious short-term impact of the
COVID-19 pandemic on emergency admissions or mortality in a HF

cohort. These encouraging data might reflect the beneficial impact of
continuing access to care through the DMP structure of care.
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