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Dear Editor:

The efficacy of corticosteroid use in COVID-19 has been 
widely debated [1]. Although corticosteroids were found to 
be associated with improved clinical outcomes in severely ill 
patients in a recent systematic review and meta-analysis of 
randomized clinical trials, the sequential analysis suggested 
a need for further research to confirm these results [2].

Among patients hospitalized with COVID-19, the pres-
ence of heart failure (HF) has been reported as a potential 
risk factor for worse outcomes [3]. However, limited data are 
available on the clinical profile and therapeutic approach in 
this subgroup of patients [3, 4]. Indeed, there is little evi-
dence on the use of systemic corticosteroids in HF in gen-
eral. A high dose of corticosteroids may promote sodium 
and water retention in patients with HF, potentially leading 
to worsening of the disease [4]. The risks and benefits of 
systemic corticosteroids must be carefully weighed accord-
ing to HF guidelines [4, 5]. In this work, our main objective 
was to evaluate the association between in-hospital deaths 
and corticosteroids therapy in patients with HF hospitalized 
due to COVID-19. We also evaluated their association with 

the presence of acute decompensated HF (ADHF), need for 
mechanical ventilation, and in-hospital complications.

We selected all patients with a known history of HF 
included in the SEMI-COVID-19 Registry from March to 
December 2020. This Registry is an ongoing, nationwide 
cohort of ≥ 18-year-old patients admitted for COVID-19 
confirmed by positive real-time reverse transcription-pol-
ymerase chain reaction test in Spain. In brief, it retrospec-
tively compiles sociodemographic variables, comorbidities, 
preadmission treatment, clinical presentation, laboratory 
data, hospital complications, hospital stay, and in-hospital 
death from the first admission for COVID-19 [6]. All infor-
mation contained in the database, the configuration of the 
information within the database, as well as the database 
itself are fully encrypted, and daily backups are performed 
in order to ensure data integrity.

Manual review was performed for patients identified as 
having a history of HF by International Classification of Dis-
ease-9th and/or 10th. The degree of functional dependence 
and the presence of comorbidities was assessed using the 
Barthel Index and Charlson Comorbidity Index, respectively.

In-hospital complications include the onset of at least 
one of the following: secondary bacterial pneumonia; acute 
respiratory distress syndrome; ADHF; arrhythmia; acute 
coronary syndrome; myocarditis; epileptic seizures; stroke; 
shock; sepsis; acute kidney failure; disseminated intravascu-
lar coagulation; venous thromboembolism; multiple organ 
dysfunction syndrome; acute limb ischemia; intensive care 
unit (ICU) admission; and need for ventilation support, 
including invasive and noninvasive mechanical ventilation 
or high-flow oxygen therapy.

The severity grade of COVID-19 disease was estab-
lished according to the patient’s clinical condition: mod-
erate grade (clinical signs of pneumonia but not signs 
of severe pneumonia, including basal oxygen satura-
tion ≥ 92%), severe grade (clinical signs of pneumonia 
plus one of the following: basal oxygen saturation < 92%; 
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resting respiratory rate > 30 breaths/minute; severe res-
piratory distress), and critical grade (sepsis or shock with 
acute respiratory distress syndrome and/or multiple organ 
dysfunction or failure).

The primary outcome was in-hospital death according 
to corticosteroids use. Secondary outcomes included (1) 
presence of ADHF, (2) need for invasive and noninvasive 
mechanical ventilation, and (3) in-hospital complications.

Categorical and continuous variables were expressed 
as absolute value and percentages and as means ± standard 
deviation, respectively. Differences between groups were 
determined using Pearson’s Chi-squared test for categorical 
variables and the two-sample Student’s t test or Mann–Whit-
ney–Wilcoxon U test for continuous variables.

To match a patient in one group with a patient in another 
in a 1:1 manner, propensity scores using nearest neighbour 
matching with a caliper of 0.1 and a greedy matching algo-
rithm were used. Logistic regression was used to determine 
the probability of having corticosteroid therapy and included 
variables that could have affected outcomes as independent 
variables (age, sex, comorbidities, preadmission treatment, 
clinical presentation, laboratory data, and in-hospital treat-
ment). Standardized mean differences were calculated to 
evaluate the adequacy of propensity matching. To estimate 
the association between treatment and study outcomes, both 
conditional logit and mixed effect (matched pairs as ran-
dom effects) logistic regression models were used. Statistical 
analyses were performed using R software, version 3.6.2.

Of the 1155 patients with HF in the cohort, 477 were 
treated with corticosteroids (406 with 68.0 ± 20.5 mg of 
intravenous methylprednisolone daily during 6.0 ± 3.3 days, 
48 with 16.5 ± 5.2 mg of intravenous dexamethasone daily 
during 5.8 ± 3.1 days, and 23 with other regimens). After 
propensity matching, 298 patients were included in each 
group. All clinical and treatment characteristics were well-
balanced and no significant differences were noted. The 
data on clinical characteristics, management, and outcomes 
according to corticosteroid treatment both before and after 
the propensity matching analysis are summarized in Table 1.

With regard to study outcomes, corticosteroid therapy 
was associated with higher rates of in-hospital death, ADHF, 
need for invasive and noninvasive mechanical ventilation, 
and in-hospital complications (Table 2).

Numerous interventional and noninterventional studies 
are currently being conducted to evaluate the efficacy of 
corticosteroids in COVID-19 [1, 2]. Corticosteroids could 
play a role in suppressing lung inflammation and inhibiting 
immune responses [1]. Recently, a meta-analysis of seven 
randomized clinical trials with a total of 6250 patients with 
moderate to severe COVID-19 indicated that corticosteroids 
therapy was associated with reductions in mortality and dis-
ease progression [2]. The effect of corticosteroids seems to 
depend on the disease severity. Their use may be appropriate 

in severe forms of COVID-19, but discouraged in patients 
who do not require ventilation support [7].

Despite these data, there is certainty a dearth of evidence 
on this matter at present. The great degree of heterogeneity 
among studies in aspects such as the definition of disease 
severity, type and dose of corticosteroids evaluated, concom-
itant treatments used, and outcomes explored make further 
investigation necessary [2, 7]. In our study, patients with HF 
hospitalized due to COVID-19 who received corticosteroids 
therapy had higher rates of in-hospital mortality, HF decom-
pensation, need of ventilation support, and in-hospital com-
plications. The largest randomized clinical trial evaluating 
the effect of corticosteroid therapy in COVID-19 published 
to date is the RECOVERY trial [8]. In this report, patients 
in the corticosteroid group were 11.6 years old younger than 
those in our study and had fewer comorbidities. These fac-
tors could underlie the increased mortality observed in the 
group treated with corticosteroids in our study as compared 
to what found in the RECOVERY trial (49.7% vs 22.9%). 
Corticosteroids therapy, and particularly those with miner-
alocorticoid action, may have adverse impact on HF patients, 
potentially leading to ADHF [4, 5]. The evaluation of risks 
and benefits in various patient subgroups at particular risk 
for complications, such as patients with HF, could poten-
tially lead to more benefits than risks when using this type 
of treatment.

In regard to HF treatment during hospitalization, our 
registry only recorded the use of renin–angiotensin–aldos-
terone system (RAAS) inhibitors. The impact of cardiovas-
cular drugs on the clinical course of COVID-19 has not yet 
been determined. The recent studies indicate treatment with 
renin–angiotensin–aldosterone system inhibitors could be 
beneficial [9, 10]. There is limited evidence on the effect of 
RAASi in patients with HF hospitalized for COVID-19 and 
all studies focus on the clinical implications of HF on the 
course of COVID-19 rather than HF treatment [3, 11, 12]. 
The relationship between β-blockers and adverse outcomes 
in COVID-19 remains unknown. It has been hypothesized 
that β-blockers could reduce host cell entry by the virus and 
reduce the catecholamine-dependent inflammatory over 
response [13]. Recently, an observational study on hospi-
talized patients with COVID-19 found that the use of RAAS 
inhibitors and β-blockers was associated with lower mortal-
ity [14]. Further research is needed to confirm the impact of 
HF treatments on COVID-19 patients.

To the best of our knowledge, this is the first large study 
that examines the association between corticosteroid therapy 
and adverse outcomes in patients with HF and COVID-19 
that includes a robust adjustment made for many confound-
ing variables. Nevertheless, several potential limitations 
of this work must be considered. First, the possibility of 
unmeasured confounding factors cannot be ruled out due to 
the study’s retrospective nature. Second, our registry did not 
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Table 1  Baseline clinical characteristics, management, and outcomes of patients with history of heart failure admitted for COVID-19 according 
to corticosteroid therapy use: pre- and postpropensity matching analysis

Prepropensity matching analysis Postpropensity matching analysis

Corticosteroids 
(n = 477)

No corticosteroids 
(n = 678)

p value SMD Corticosteroids 
(n = 298)

No corticosteroids 
(n = 298)

p value SMD

Age (years) 79.9 ± 10.3 77.8 ± 10.0 0.094 0.091 78.5 ± 10.1 78.0 ± 10.0 0.378 0.014
Male gender 260 (54.5%) 340 (50.1%) 0.112 0.098 157 (52.7%) 150 (50.3%) 0.317 0.017
Comorbidities
 History of smoking 215 (45.1%) 270 (39.8%) 0.028 0.128 130 (43.6%) 122 (40.9%) 0.258 0.029
 Obesity 188 (39.4%) 208 (30.7%) 0.040 0.115 107 (35.9%) 101 (33.9%) 0.280 0.021
 Diabetes mellitus 180 (37.7%) 261 (38.5%) 0.412 0.010 113 (37.9%) 114 (38.3%) 0.455 0.007
 Hypertension 429 (89.9%) 624 (92.0%) 0.299 0.028 268 (89.9%) 271 (90.9%) 0.319 0.018
 Dyslipidemia 287 (60.2%) 441 (65.0%) 0.119 0.088 185 (62.1%) 190 (63.8%) 0.294 0.027
 Chronic kidney 

disease
104 (21.8%) 156 (23.0%) 0.401 0.012 65 (21.8%) 68 (22.8%) 0.487 0.005

 Atrial fibrillation 215 (45.1%) 320 (47.2%) 0.331 0.041 135 (45.3%) 140 (47.0%) 0.357 0.030
 Coronary artery 

disease
215 (45.1%) 322 (47.5%) 0.274 0.057 137 (46.0%) 140 (47.0%) 0.301 0.036

 Chronic obstruc-
tive pulmonary 
disease

115 (24.1%) 121 (17.8%) 0.022 0.158 60 (20.1%) 55 (18.5%) 0.211 0.058

 Stroke 33 (6.9%) 48 (7.1%) 0.378 0.028 21 (7.0%) 21 (7.0%) 0.495 0.007
 Dementia 67 (14.0%) 122 (18.0%) 0.073 0.083 45 (15.1%) 50 (16.8%) 0.193 0.070
 Moderate–severe 

functional 
dependence

157 (32.9%) 258 (38.1%) 0.043 0.124 104 (34.9%) 110 (36.9%) 0.214 0.059

 Moderate–severe 
comorbidity

467 (97.9%) 665 (98.1%) 0.455 0.009 292 (98.0%) 292 (98.0%) 0.489 0.007

Disease severity 0.022 0.166 0.176 0.086
 Moderate 272 (57.0%) 508 (74.9%) 197 (66.1%) 212 (71.1%)
 Severe 167 (35.0%) 170 (25.1%) 89 (29.9%) 86 (28.9%)
 Critical 38 (8.0%) 0 (0.0%) 12 (4.0%) 0 (0.0%)

Laboratory data
 Blood glucose, 

mg/dL
154.3 ± 55.2 141.0 ± 44.2 0.030 0.132 145.3 ± 47.3 143.1 ± 44.7 0.475 0.005

 Creatinine, md/dL 1.6 ± 1.5 1.6 ± 1.3 0.466 0.006 1.6 ± 1.5 1.6 ± 1.3 0.497 0.004
 Dehydrogenase 

lactate, U/L
404.9 ± 203.1 311.0 ± 153.7 0.040 0.119 354.2 ± 173.2 333.1 ± 160.1 0.244 0.019

 Ferritin, mcg/L 995.1 ± 513.3 544.8 ± 330.2 0.019 0.197 695.2 ± 374.2 599.8 ± 341.0 0.208 0.027
 Interleukin-6, pg/

mL
90.6 ± 35.8 39.2 ± 25.9 0.020 0.184 70.1 ± 30.1 61.0 ± 29.9 0.268 0.018

 C-reactive protein, 
mg/L

98.2 ± 57.6 41.4 ± 46.2 0.031 0.129 71.0 ± 50.0 63.2 ± 47.1 0.237 0.014

 D-Dimer, ng/ml 1779.8 ± 1289.3 1234.1 ± 1106.1 0.040 0.120 1529.0 ± 1195.2 1399.2 ± 1156.4 0.241 0.012
In-hospital treatment
 RAAS inhibitors 250 (52.4%) 406 (59.9%) 0.103 0.091 164 (55.0%) 170 (57.0%) 0.202 0.041
 Hydroxychloro-

quine/chloro-
quine

372 (78.0%) 509 (75.1%) 0.198 0.079 229 (76.8%) 226 (75.8%) 0.244 0.052

 Lopinavir/ritonavir 200 (41.9%) 238 (35.1%) 0.168 0.091 110 (36.9%) 108 (36.2%) 0.301 0.038
 Azithromycin 241 (50.5%) 332 (49.0%) 0.207 0.059 149 (50.0%) 148 (49.7%) 0.499 0.011
 Remdesivir 10 (2.1%) 7 (1.0%) 0.213 0.088 5 (1.7%) 4 (1.3%) 0.258 0.075
 Interferon-β 57 (11.9%) 67 (9.9%) 0.149 0.092 32 (10.7%) 30 (10.1%) 0.302 0.058
 Tocilizumab 59 (12.4%) 55 (8.1%) 0.101 0.096 30 (10.1%) 28 (9.3%) 0.224 0.069
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record HF characteristics, such as the principal cause of HF, 
New York Heart Association functional class, left ventricu-
lar ejection fraction, natriuretic peptide levels, and or HF 
treatment. Third, no other adverse intermediate outcomes 
could be evaluated because of the low number of instances. 
Fourth, due to the fact that most patients were treated with 
methylprednisolone, we cannot determine the differences 
among the various types of corticosteroids. Lastly, corti-
costeroid therapy varied in both dose and duration due to 
treatment regimens were not predefined among hospitals.

In conclusion, our study found that the corticosteroid 
therapy was associated with a higher rate of in-hospital death 
and other adverse outcomes in patients with HF hospitalized 
due to COVID-19. Given the disparity in the evidence on 
the role of corticosteroid therapy in COVID-19 patients, 
high-quality randomized clinical trials are urgently needed, 
especially those designed to evaluate the efficacy and safety 
of these drugs in patients at high risk of complications.
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