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ABSTRACT

Background and Objectives: Coronavirus disease 2019 (COVID-19) pandemic lockdown may
have collaterally affected the care of patients with acute decompensated heart failure (ADHF).
We aimed to evaluate the impact of lockdown pandemic on hospitalizations for ADHF.
Methods: We conducted a single-center study, performing a retrospective analysis of
prospectively collected data. We included consecutive adult patients with a primary diagnosis
of ADHF admitted to a cardiovascular disease specialized hospital. We compared those
patients admitted between March-June of 2019 (before COVID-19 [BC]) and 2020 (after
COVID-19 [AC]), during mandatory lockdown.

Results: A total 79 corresponding to BC period and 60 to AC period were included,
representing a decrease of 25% (interquartile range [IQR], 11-33). During the BC period,
31.6% of patients were referred from other centers compared to 15% during the pandemic
(p=0.02). In the AC period patients were older (median age, 81[IQR, 73-87] years vs. 77

[IQR, 64-84] years, p=0.014). The etiology of HF, cause of decompensation, left ventricular
function, and laboratory parameters were similar in both periods. The use of mechanical
ventilation (13.9% vs. 3.3%, p=0.03) and circulatory support (7.6% vs. 0%, p=0.02) was
higher in the BC period. During the BC period, 5 emergency heart transplants were
performed, and none in AC, (p=0.004). In-hospital mortality was similar in both periods
(3.8% vs. 3.3%; p=0.80).

Conclusions: We observed a reduction in the number of hospitalizations and referral of
patients for ADHF during COVID-19 pandemic.

Keywords: Heart failure; Coronavirus; COVID-19; Hospitalization; Mortality

INTRODUCTION

Early on during the pandemic of coronavirus disease 2019 (COVID-19) health authorities
declared the preventive and compulsory social isolation with the aim of slowing the spread
of the disease.? As a consequence COVID-19 spread was reduced compared with predictions
based on data from other countries. However, a collateral adverse consequence of the
lockdown was a problematic access to the health system facilities, affecting care of both acute
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and chronic cardiovascular disease.? This phenomenon has been reported by many hospitals
that demonstrated a decrease in admissions for acute coronary syndrome*® with a higher in-
hospital mortality and complications rate.®

Recently, 2 studies reported a decrease in hospitalizations for acute decompensated heart
failure (ADHF).™ Delaying medical assistance until symptoms become critical could
theoretically lead to fewer admissions but with a higher severity.

Since little is known about the impact of the compulsory social isolation on the clinical
characteristics and in-hospital outcomes of patients with ADHF, we conduct a study to assess
the impact of the COVID-19 pandemic during the strict isolation period on the number of
hospitalizations for ADHF compared to the same period of the previous year. The secondary
objectives were to determine the clinical profile, severity and in-hospital mortality of patients
hospitalized for ADHF in each period.

METHODS

We conducted a single-center cohort study, performing a retrospective analysis of
prospectively collected data. It is a national referral center, specialized in cardiovascular
disease, located in a metropolitan city and accounts with 24-hour cardiac catheterization lab,
surgery and availability of every kind of physiology procedures as well as the use of advance
circulatory mechanical assist devices and heart transplantation. Adult patients consecutively
admitted to the hospital with a primary diagnosis of ADHF (acute or acute on chronic) were
evaluated by a member of the heart failure (HF) team and registered in a dedicated database.

For the present report we compared patients admitted between March and June 2019 with
those admitted in the same period of 2020, while strict lockdown was mandatory. We named
the periods before COVID-19 (BC) and after COVID-19 (AC).

Study population: eligible patients were patients over 18 years of age hospitalized for ADHF.

Inclusion criteria: hospitalization of 24 hours or more for decompensated HF, defined as
new symptoms or worsening of previous symptoms (including orthopnea, deterioration
of dyspnea to CF to III-IV, bendopnea, fatigue) or signs of volume overload. Presence on
physical examination of jugular engorgement, hepatojugular reflux, edema in the lower
limbs and/or signs of pulmonary congestion. Findings on chest radiograph of signs
consistent with congestion.

Exclusion criteria: Those patients with HF secondary to other diagnosis, such as acute
myocardial infarction, sepsis or cardiac arrest were excluded.

Demographic data, etiology, cause of decompensation, clinical presentation, comorbidities
and laboratory (peak values during hospitalization) and echocardiographic parameters

were collected. All HF subtypes were considered for the analysis, including HF with reduced
ejection fraction (HFrEF), preserved ejection fraction and mid-range ejection fraction
(subtypes were defined by an echocardiogram performed during the index hospitalization or
3 months before).

https://doi.org/10.36628/ijhf.2021.0002 139



COVID-19 Pandemic and Acute Heart Failure

International Journal of
Heart Failure

https://e-heartfailure.org

In addition, we evaluated the proportion of patients who were referred to our center in both
periods from other non-specialized cardiovascular hospitals.

Outcomes

The primary outcome was the rate of hospitalization for ADHF. Secondary outcomes were
number of referred patients, length of stay, requirement of vasoactive medication (inotropic/
vasodilator), renal replacement therapy (RRT), invasive and non-invasive mechanical
ventilation, mechanical circulatory assistance, heart transplant and in-hospital mortality.

Statistical analysis

Continuous variables were expressed as mean and standard deviation or median and
interquartile range (IQR) according to the observed distribution. Kolmogorov-Smirnov

or Shapiro-Wilk test according to the sample size was used to determine distribution. To
compare continuous variables, the Student's t-test or the Mann-Whitney U test was used,
depending on the distribution. Categorical variables were expressed as numbers and
percentages. Comparisons between proportions were performed using the y? test or Fisher's
exact test, according to the frequency of expected values. Two-tailed p values <0.05 were
considered statistically significant. SPSS statistics, version 23.0 (IBM Corporation, Armonk,
NY, USA) was used for statistical analysis.

Ethical considerations

The study was approved by the institutional research and ethics board (approval number
1596), and was registered on the PRIISA.BA platform of Buenos Aires city Ministry of Health.
The study was a retrospective investigation with de-identified data, according to national
regulations for requesting informed consent. At the time of hospitalization, patients signed
consent for the transfer of personal data for scientific purposes.

The study was carried out in accordance with national and international standards for

the protection of research subjects such as the Declaration of Helsinki, Resolution of the
Ministry of National Health 1480/2011, Ciudad de Buenos Aires law 3301, ANMAT resolution
6677/10 and amendments 4008 and 4009.

RESULTS

A total 0f139 patients with primary diagnosis of ADHF were included, 79 corresponding
to BC period and 60 to AC period, which represents a 25% (IQR, 11-33) decrease in
hospitalizations during the pandemic lockdown. During the BC period, 31.6% of patients
were referred from other centers compared to 15% during the pandemic (p=0.02).

Patient's baseline characteristics according to the exposure group are shown in Table 1.
Compared to the BC period, in the AC period patients were older (median age, 81[IQR, 73—
87] years vs. 77 [IQR, 64-84] years, p=0.014), and there was a trend towards a higher number
of men, 70% vs. 54.4% (p=0.06). We found no differences in the rest of comorbidities. No
patient was diagnosed positive for COVID-19.

The HF clinical findings of patients were similar regarding systemic venous congestion, acute
pulmonary edema, low cardiac output and cardiogenic shock (p=0.2) (Table 2).
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Table 1. Baseline characteristics of patients hospitalized for acute decompensated heart failure

Demographic characteristics Before COVID-19 (n=79) After COVID-19 (n=60) p value
Age 77 (64-84) 81(73-87) 0.014
Male (sex) 43 (54.4) 42 (70.0) 0.06
Hypertension 19 (24.1) 20 (33.3) 0.2
Diabetes 19 (24.1) 20 (33.3) 0.2
Dyslipidemia 46 (58.2) 40 (66.7) 0.3
Smoker 5(6.3) 3(5.0) 0.7
Atrial fibrillation 34 (43.0) 24 (40.0) 0.7
Coronary artery disease 34 (43.0) 19 (31.7) 0.1
Moderate-severe VHD 37 (46.8) 27 (45.0) 0.8
Chronic kidney failure 13 (16.5) 10 (16.7) 0.3
Stroke 3(3.8) 4 (6.7) 0.5
COPD 14 (17.7) 7 (11.7) 0.9
PVD 9 (11.4) 9 (15.0) 0.4
Referred from other center 925 (31.6) 9 (15.0) 0.02

Values are presented as median (interquartile range) or number (%o).
COPD = chronic obstructive pulmonary disease; COVID-19 = coronavirus disease 2019; PVD = peripheral vascular
disease; VHD = valvular heart disease.

Table 2. HF clinical profile of patients hospitalized in each period

HF clinical profile Before COVID-19 (n=79) After COVID-19 (n=60) p value
HF etiology 0.2
Hypertensive 10 (12.7) 1(1.7)
CAD 29 (36.7) 23 (38.3)
Idiopathic 5(6.3) 4 (6.7)
Valvular heart disease 13 (16.5) 17 (28.3)
Hypertrophic/infiltrative 5(6.3) 3(5.0)
Viral myocarditis 3(3.8) 1(1.7)
Other* 14 (17.7) 1 (18.3)
Previous HF hospitalization 19 (24.1) 16 (26.7) 0.7
HFrEF 32 (41.0) 22 (40.0) 0.9
ADHF clinical profile 0.2
Systemic venous congestion 60 (75.9) 51(85.0)
Pulmonary edema 1 (13.9) 3(5.0)
LCOS/cardiogenic shock 8(10.0) 6 (10.0)
Cause of decompensation 0.8
Infection 12 (15.2) 7 (1.7)
No medication compliance 6 (7.6) 5(8.3)
No diet adherence 10 (12.7) 7 (1.7)
Bradyarrhythmia 0 (0.0) 1(1.7)
Supraventricular tachyarrhythmia 9 (11.4) 6 (10.0)
Pulmonary embolism 0 (0.0) 1(1.7)
Other 12 (15.2) 10 (16.7)
No identified/disease progression 21 (26.6) 20 (33.3)
NA 7(8.9) 3(5.0)

Values are presented as number (%).

ADHF = acute decompensated heart failure; CAD = coronary artery disease; COVID-19 = coronavirus disease 2019;
HF = heart failure; HFrEF = heart failure with reduced ejection fraction; LCOS = low cardiac output syndrome; NA

=not available.

*Other: chagas disease, congenital heart defect, pulmonary hypertension, tachycardia-induced cardiomyopathy,
peripartum cardiomyopathy and cardiac toxicity due to chemo- or radiotherapy.

The etiology of HF and cause of decompensation did not differ in both periods, and the rate
of previous hospitalization for ADHF and diagnosis of HFrEF was similar.

Before the pandemic, the mean sodium at admission was lower (p=0.03), without finding
significant differences in the rest of the laboratory parameters between both periods (Table 3).
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Table 3. Laboratory parameters of patients hospitalized for acute decompensated heart failure in each period

Laboratory measurement Before COVID-19 (n=79) After COVID-19 (n=60) p value
Sodium 135+4.80 138+4.90 0.003
Urea (mg/dL) 63 (47.00-88.00) 66 (55.00-92.00) 0.1
Creatinine (mg/dL) 1.36 (1.06-1.84) 1.36 (1.15-1.91) 0.7
GOT 95 (18.00-30.00) 95 (20.00-32.00) 0.9
GPT 20 (14.00-40.00) 20 (15.00-33.00) 0.8
Hemoglobin (g/dL) 12.1 (10.70-13.80) 12 (10.80-13.30) 0.7
Hs-TnT 31(19.00-60.00) 35 (22.00-53.00) 0.4

Values are presented as mean + standard deviation or median (interquartile range).

The reported values represent the peak values during hospitalization index.

COVID-19 = coronavirus disease 2019; GOT = aspartate aminotransferase; GPT = alanine aminotransferase; Hs-TnT
= high sensitive troponin T.
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Figure 1. In-hospital outcomes of patients hospitalized for acute decompensated heart failure in each period.
COVID-19 = coronavirus disease 2019.

Table 4. In-hospital outcomes of patients hospitalized for acute decompensated heart failure in each period

In-hospital outcomes Before COVID-19 (n=79) After COVID-19 (n=60) p value
Length of stay in days 4 (3-7) 4 (3-7)

Inotropic use 7 (8.9) 5(8.3) 0.9
IV vasodilatador use 31(39.7) 23 (38.3) 0.9
RRT 2 (2.5) 0 (0.0) 0.2
Mechanical ventilation 11(13.9) 2(3.3) 0.03
MCS 6 (7.6) 0 (0.0) 0.02
Heart transplant 5(6.3) 0(0.0) 0.04
In-hospital mortality 3(3.8) 2(3.3) 0.8

Values are presented as median (interquartile range) or number (%o).
COVID-19 = coronavirus disease 2019; IV = intravenous; MCS = mechanical circulatory support; RRT = renal
replacement therapy.

The use of invasive and non-invasive mechanical ventilation (13.9% vs. 3.3% p=0.03) and
mechanical circulatory support (7.6% vs. 0%, p=0.02) was higher in the BC period. During
the BC period, 5 emergency heart transplants surgeries were performed, and none in AC,
being this difference statistically significant (6.3% vs. 0%, p=0.004). In-hospital mortality
rate was similar (3.8% vs. 3.3%; p=0.80) between both periods (Figure 1). Length of stay was
the same in BC and AC period. Regarding in-hospital outcomes, requirement of vasoactive
medication (inotropic/intravenous vasodilators) was similar in both groups. The requirement
of RRT was similar in both periods (Table 4).
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DISCUSSION

Our observations from a specialized cardiovascular hospital indicate that there was a marked
decline in ADHF hospitalizations during the COVID-19 pandemic, and a reduction in the
number of patients referred from other centers.

The hospitalized patients in the BC period were more severely ill. Strikingly during the lockdown
we did not use intraaortic balloon pump counterpulsation or extracorporeal membrane
oxygenation support or performed emergency heart transplants. Although fewer patients with
advanced HF were admitted in the BC period, mortality was similar in both periods.

Unlike the reports about the impact of COVID-19 pandemic on patients with acute myocardial
infarction®'” that arrived with more severe clinical presentations and showed a higher in-
hospital mortality rate, our sample of patients with primary diagnosis of ADHF did not show
a greater severity or mortality, contrarily to our initial hypothesis.

The reason could be probably related to the low rate of national referrals of patients with advanced
HF who required more advanced treatments during COVID-19 pandemic. Our center is a third
level national reference site, and is located in the city of Buenos Aires, the area that concentrates
the largest number of COVID-19 cases in the country. Therefore, it could be probably difficult
referring patients in this context due to barriers in accessibility generated by the lockdown.

We face a pandemic caused by a virus against which still do not have specific therapies or
vaccines. We need to trust classical public health measures such as isolation and quarantine,
social distancing and containment of the community to curb the pandemic.” All these
traditional tactics were used in China on an unprecedented massive scale.'?™ These are
essential measures to contain COVID-19 infection, but could difficult health care access, limit
referral, consultation and medical follow-up for patients with cardiovascular diseases such as
HF. “Stay-at-home” slogan may potentially lead patients to delay or defer hospital admission
for acute cardiovascular conditions.'” Recent evidence has demonstrated marked reductions
in the rates of hospitalization for acute coronary syndrome>®'9"% and aortic dissection."”)

In addition, a decrease in hospitalizations for ADHF was reported.”” Unlike our study, in a
recently published analysis,” patients admitted during the COVID-19 pandemic had more
severe symptoms at admission. However, the treatment for advanced HF, such as mechanical
circulatory assistance and heart transplantation, was not evaluated.

In our analysis we only included patients with primary diagnosis of ADHF, and those with
acute myocardial infarction (e.g. Killip B, C and D) were excluded, thus the already known
decrease in the incidence of acute coronary syndrome during the pandemic would not explain
this decline in ADHF hospitalizations.

The cause of the reduction of ADHF hospitalizations is probably multifactorial and may
include patient's fears of contagion and the conduct of waiting for the pandemic to subsides
to seek medical care and underdiagnosis by the emergency services, due to overload of

the health system. The decline in ambulatory cardiovascular visits, outpatient testing, and
deferral of elective procedures may have also contributed to the lower rate of hospitalizations,
as these often may serve as points of referral for in-patient hospitalization.'¥
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Alternatively, one should consider the idea that ADHF hospitalization declined due to
decrease in exacerbations. In the best scenario, patients staying home could have improved
self-care and achieved greater adherence to hygienic, dietary and pharmacological measures.
Those are fundamental pillars in treatment because it is known that transgressions in

diet and low adherence to medications are the main triggers for ADHFE." In addition, the
adoption of more accessible forms of communication between patients and their providers,
including virtual visits, may have been able to avert certain exacerbations.

We must mention that it is a retrospective study with the inherent limitations of this type

of design. In the analyzed and compared periods, there could have been other variables not
valued that had an impact on the results. It is important to mention that the months prior
to the pandemic were not compared, since the seasonal variation that ADHF hospitalization
have in both volume and severity in their presentation is already known.!?*

Public health departments, emergency medical services, and hospitals must maintain the
highest standards of infection control to gain the trust of the community. In addition, mass
public education efforts should assure patients that health care services remain operational
and safe for use. It should be the responsibility of health care professionals, authorities

and scientific societies to educate the population to avoid unnecessary consultation in
emergencies, and at the same time, to emphasized on alarm symptoms of serious diseases
that need prompt evaluation and treatment. It is also important to detect changes in
attention of severe pathologies, such as ADHF in order to establish measures early.

Further urgent attention is needed to understand and mitigate these patterns, including
plans to promote referral policies to achieve the timely referrals of patients with complex
cardiovascular disease. Especially those with advanced HF, so that they can be evaluated
by a HF team and receive appropriate treatment, with mechanical circulatory support or
emergency heart transplantation when appropriate.

In conclusion, our specialized cardiovascular hospital we observed a reduction in the number
of hospitalizations and referral of patients for ADHF during COVID-19 pandemic. In the
before COVID-19 period, patients required more frequently respiratory and circulatory
mechanical assistance and emergency heart transplantation, however mortality in both
periods was similar.

The change in hospitalizations for less severe ADHF during the pandemic could be
multifactorial but probably driven by a decrease in the number of patients referred from other
hospitals to receive more advanced therapies.
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