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Abstract 

During coronavirus disease 2019 (COVID-19), one of the comorbidities that can cause more severe negative clinical consequences 

than other patients are heart failure (HF) disease. This study aimed to assess and compare characteristics of COVID-19 in dead or 

survived patients with HF. Using a retrospective study, 78 HF patients with COVID-19 referred to a heart center in northern Iran were 

included. Data gathering was performed via census sampling from August 2020 to 2021. The medical records of Hf patients with 

COVID-19 were assessed. Chi-square and t-tests were used to assess the relationship between study variables. Multiple logistic regres-

sion analysis was also applied to assess the relationships of clinical and demographic characteristics with in-hospital mortality. A total 

of 78 HF patients with COVID-19 were included in this study. The mean EF, duration of HF, and blood pressure of the patients were 

25.83 (SD=12.31), 3.79 (SD=2.10) years, and 126.65 (SD=24.67) mmHg, respectively. Also, 74.36% and 30.77% of patients had 

hypertension/hypotension and angioplasty, respectively. Finally, 55.13% of HF patients with COVID-19 died. Most of the dead 

(65.12%) were females but most of the survivors (68.57%) were males (P=0.003). Mean blood pressure of dead patients was lower 

compared to survived patients (121.26 vs. 133.27 mmHg; P=0.032). Age and blood pressure were predictors of in-hospital mortality 

in HF patients with COVID-19. The odds of in-hospital mortality were higher in males compared with females (OR=35.717; 95% CI: 

2.676 to 476.690; P=0.007). Also, the odds of in-hospital mortality increased with decreasing blood pressure (OR=0.945; 95% CI: 

0.900 to 0.993; P=0.024). Therefore, health managers and policymakers should pay special attention to COVID-19 patients with HF. 
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1 │ Introduction 

On December 2019, coronavirus disease 2019 (COVID-19) 

emerged in Wuhan, China. The rapid spread of this disease in the 

world led to a global health crisis [1-14]. The mortality rate of 

COVID-19 patients was more than six million people in the 

world until March 20, 2022 [15]. However, previous evidence 

has reported different clinical features and epidemiological risk 

factors. Hence, contradictory findings were reported in relation to 

variables such as gender [16-18], high blood pressure [16, 17], 

smoking [19, 20], and diabetes [16, 17, 21] with the mortality rate 

of COVID-19 patients. Meanwhile, the presence of some comor-

bidities such as diabetes, blood pressure and heart diseases with 

COVID-19 was considered due to the possibility of negative clin-

ical outcomes and higher mortality in these patients [22, 23]. Dur-

ing COVID-19, one of the comorbidities that can cause more se-

vere negative clinical consequences than other patients is heart 

failure (HF) disease [22]. HF is a type of heart disease in which 

the functional capacity of the heart decreases. However, the asso-

ciation of HF with disease progression and mortality in COVID-

19 patients has not yet been fully determined [24-26]. Based on 
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previous evidence, cardiac injuries such as thrombosis and ven-

tricular dysfunction can lead to increased cardiovascular risk. On 

the other hand, SARS-CoV-2 enters the cell via the angiotensin-

converting enzyme-2 (ACE-2) receptor, which may play a role 

in the regulation of renin-angiotensin. In addition, inconsistent ac-

tivation of the renin-angiotensin system is common in HF pa-

tients [22]. Hence, a study in the USA [22] showed that COVID-

19 patients with HF are at greater risk of complications and mor-

tality. In addition, they showed that male gender, morbid obesity, 

and older age were associated with higher odds of mortality in 

COVID-19 patients with HF. 

Due to the importance of this issue, this research aimed to as-

sess and compare characteristics of COVID-19 in dead or sur-

vived patients with HF. 

 

2 │ Methods 

2.1 │ Study design and subjects 

Using a retrospective study, 78 HF patients with COVID-19 re-

ferred to a heart center in northern Iran were included. Data gath-

ering was performed via census sampling from August 2020 to 

2021. The medical records of Hf patients with COVID-19 were 

assessed. Patients with HF over the age of 18 years with a dura-

tion of HF> 3 months were included in this study. Also, patients 

with incomplete medical records were excluded. 

 

2.2 │ Ethical consideration 

This study was confirmed by the Research Ethics Committee of 

Guilan University of Medical Sciences 

(IR.GUMS.REC.1399.023). After obtaining permission from 

the hospital administration, the researchers visited the hospital. 

Verbal informed consent was obtained from participants. 

 

2.3 │ Data collection 

Data gathering was performed using a researcher-made checklist 

including age, sex, active smoking, a history of hospitalization 

due to heart problems, and body mass index (BMI), ejection frac-

tion (EF), duration of HF, blood pressure, symptoms, comorbid-

ities, and pharmacological treatment, and in-hospital mortality. 

 

2.4 │ Statistical analysis 

SPSS version 16.0 (SPSS Inc., Chicago, IL, USA) was used for 

data analysis. Quantitative and qualitative variables were pre-

sented via mean (standard deviation) and number (percentage), 

respectively. The normal distribution of the data was assessed via 

the Kolmogorov-Smirnov test. Due to the abnormality of data 

distribution, Chi-square and t-tests were used to assess the 

relationship between study variables. Multiple logistic regression 

analysis was also applied to assess the relationships of clinical and 

demographic characteristics with in-hospital mortality. The sig-

nificance level was considered P <0.05. 

 

3 │ Results 

3.1 │ Participants' characteristics 

A total of 78 HF patients with COVID-19 were included in this 

study. Participants' mean age and BMI were 66.02 (SD=12.05) 

years and 26.17 (SD=3.32) kg/m2, respectively. Of the partici-

pants, 50% were male, 26.92% were active smokers, and 12.82% 

had a history of hospitalization due to heart problems during the 

COVID-19 pandemic (Table 1). As presented in Table 2, the 

mean EF, duration of HF, and blood pressure of the patients were 

25.83 (SD=12.31), 3.79 (SD=2.10) years, and 126.65 

(SD=24.67) mmHg, respectively. Also, 74.36% and 30.77% of 

patients had hypertension/hypotension and angioplasty, respec-

tively. Finally, 55.13% of HF patients with COVID-19 died. 

 

3.2 │ Comparison of the characteristics of COVID-19 

in dead and survived patients with HF 

The mean age of dead patients was higher compared to survived 

patients (66.72 vs. 65.17 years; P=0.233). Most of the dead 

(65.12%) were females but most of the survivors (68.57%) were 

males (P=0.003). The mean EF of dead patients was higher com-

pared to survived patients (26.98 vs. 24.43; P=0.145). Mean 

blood pressure of dead patients was lower compared to survived 

patients (121.26 vs. 133.27 mmHg; P=0.032). The most com-

mon symptom of COVID-19 in the dead (44.19%) and survived 

(62.86%) was cough (P=0.368). The most common comorbidi-

ties in the dead (69.77%) and survived (80.00%) were hyperten-

sion/hypotension (P=0.303). 

 

3.3 │ Relationships of clinical and demographic char-

acteristics of HF patients with COVID-19 with in-hos-

pital mortality 

As presented in Table 3, multiple logistic regression analyses 

were conducted to assess the clinical and demographic character-

istics with in-hospital mortality. Age and blood pressure were 

predictors of in-hospital mortality in HF patients with COVID-

19. The odds of in-hospital mortality were higher in males com-

pared with females (OR=35.717; 95% CI: 2.676 to 476.690; 

P=0.007). Also, the odds of in-hospital mortality increased with 

decreasing blood pressure (OR=0.945; 95% CI: 0.900 to 0.993; 

P=0.024).
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Table 1. Demographic characteristics of HF patients with COVID-19 by in-hospital mortality (n=78). 

 
Total (n=78) 

In-hospital mortality 
P-value 

Dead (n=43) Survived (n=35) 

Age (years) 66.02 (SD=12.05) 66.72 (SD=13.34) 65.17 (SD=10.40) 0.233* 

Sex    

0.003**    Male 39 (50.00) 15 (34.88) 24 (68.57) 

   Female 39 (50.00) 28 (65.12) 11 (31.43) 

Active smoking    

0.186**    Yes 21 (26.92) 9 (20.93) 12 (34.29) 

   No 57 (73.08) 34 (79.07) 23 (65.71) 

History of hospitalization due to heart problems    

0.311**    Yes 10 (12.82) 7 (16.28) 3 (8.57) 

   No 68 (87.18) 36 (83.72) 32 (91.43) 

BMI (kg/m2) 26.17 (SD=3.32) 26.29 (SD=3.14) 26.03 (SD=3.56) 0.236* 

HF: Heart Failure; SD: Standard Deviation; BMI: Body Mass Index. 

Values are given as number (percentage) for categorical variables and as mean (standard deviation) for continuous variables. 

*P-value was obtained with t-test. 

**P-value was obtained with Chi-square test. 

 

Table 2. Clinical features of HF patients with COVID-19 by in-hospital mortality (n=78). 

 
Total (n=78) 

In-hospital mortality 
P-value 

Dead (n=43) Survived (n=35) 

Clinical features 

EF 25.83 (SD=12.31) 26.98 (SD=13.37) 24.43 (SD=10.90) 0.145* 

Duration of HF (years) 3.79 (SD=2.10) 3.79 (SD=2.02) 3.80 (SD=2.23) 0.388* 

Blood pressure (mmHg) 126.65 (SD=24.67) 121.26 (SD=25.58) 133.27 (SD=22.11) 0.032* 

Symptoms    

0.368** 

   Fever 26 (33.33) 13 (30.23) 13 (37.14) 

   Tremor 33 (42.31) 17 (39.53) 16 (45.71) 

   Cough 41 (52.56) 19 (44.19) 22 (62.86) 

   Body pain 29 (37.18) 15 (34.88) 14 (40.00) 

   Gastrointestinal problems 34 (43.59) 18 (41.86) 16 (45.71) 

   Sore throat 27 (34.62) 18 (41.86) 9 (25.71) 

   Loss of olfactory sense 31 (39.74) 13 (30.23) 18 (51.43) 

   Loss of the sense of taste 26 (33.33) 15 (34.88) 11 (31.43) 

   Headache 35 (44.87) 16 (37.21) 19 (54.29) 

Comorbidities     

   Diabetes mellitus    

0.100**       Yes 41 (52.56) 19 (44.19) 22 (62.86) 

      No 37 (47.44) 24 (55.81) 13 (37.14) 

   Myocardial infarction    

0.911**       Yes 7 (8.97) 4 (9.30) 3 (8.57) 

      No 71 (91.03) 39 (90.70) 32 (91.43) 

   Angioplasty    

0.111**       Yes 24 (30.77) 10 (23.26) 14 (40.00) 

      No 54 (69.23) 33 (76.74) 21 (60.00) 

   Valve diseases    

0.919**       Yes 13 (16.67) 7 (16.28) 6 (17.14) 

      No 65 (83.33) 36 (83.72) 29 (82.86) 

   Hyperlipidemia    

0.989**       Yes 20 (25.64) 11 (25.58) 9 (25.71) 

      No 58 (74.36) 32 (74.42) 26 (74.29) 

   Hypertension/Hypotension    

0.303**       Yes 58 (74.36) 30 (69.77) 28 (80.00) 

      No 20 (25.64) 13 (30.23) 7 (20.00) 

Pharmacological treatment    

0.109** 

   Anti-platelets 77 (98.72) 42 (97.67) 35 (100.00) 

   Nitrates 75 (96.15) 40 (93.02) 35 (100.00) 

   Beta blockers 66 (84.61) 35 (81.39) 31 (88.57) 

   Multivitamin 67 (85.90) 35 (81.39) 32 (91.43) 

   Anti-lipids 73 (93.59) 38 (88.37) 35 (100.00) 

   Angiotensin-converting-enzyme inhibitors 65 (83.33) 33 (76.74) 32 (91.43) 

   Angiotensin receptor blockers 74 (94.87) 39 (90.70) 35 (100.00) 

   Antidiabetics 49 (62.82) 25 (58.14) 24 (68.57) 

   Diuretics 72 (92.31) 37 (86.05) 35 (100.00) 



Ghorbani Vajargah et al.                                                                                 

126 

 

 
Total (n=78) 

In-hospital mortality 
P-value 

Dead (n=43) Survived (n=35) 

   Antipsychotics 8 (10.26) 2 (4.65) 6 (17.14) 

   Proton-pump inhibitors 68 (87.18) 35 (81.39) 33 (94.29) 

   Calcium channel blockers 5 (6.41) 3 (6.98) 2 (5.71) 

HF: Heart Failure; SD: Standard Deviation; EF: Ejection fraction. 

Values are given as number (percentage) for categorical variables and as mean (standard deviation) for continuous variables. 

*P-value was obtained with t-test. 

**P-value was obtained with Chi-square test. 

 

Table 3. Relationships of clinical and demographic characteristics of HF patients with COVID-19 with in-hospital mortality. 

 B SE Wald OR 95% CI P-value 

Age 0.063 0.043 2.120 1.065 0.978 to 1.159 0.145 

Sex (Male vs. Female) 3.576 1.322 7.314 35.717 2.676 to 476.690 0.007 

Active smoking (Yes vs. No) -0.757 1.313 0.333 0.469 0.036 to 6.142 0.564 

History of hospitalization due to heart problems (Yes vs. 

No) 

2.047 2.350 0.759 7.742 0.077 to 774.717 0.384 

BMI 0.006 0.223 0.001 1.006 0.650 to 1.555 0.980 

EF 0.003 0.042 0.005 1.003 0.924 to 1.089 0.941 

Duration of HF -0.411 0.254 2.614 0.663 0.403 to 1.091 0.106 

Blood pressure -0.056 0.025 5.063 0.945 0.900 to 0.993 0.024 

Symptoms       

   Fever (Yes vs. No) -0.331 1.278 0.067 0.718 0.059 to 8.787 0.795 

   Tremor (Yes vs. No) -0.441 1.171 0.142 0.644 0.065 to 6.384 0.707 

   Cough (Yes vs. No) -1.665 1.609 1.070 0.189 0.008 to 4.434 0.301 

   Body pain (Yes vs. No) -1.057 1.057 1.000 0.347 0.044 to 2.757 0.317 

   Gastrointestinal problems (Yes vs. No) -0.683 1.212 0.318 0.505 0.047 to 5.429 0.573 

   Sore throat (Yes vs. No) 1.480 1.300 1.296 4.393 0.344 to 56.167 0.255 

   Loss of olfactory sense (Yes vs. No) 0.069 1.341 0.003 1.071 0.077 to 14.850 0.959 

   Loss of the sense of taste (Yes vs. No) 1.675 1.098 2.325 5.338 0.620 to 45.959 0.127 

   Headache (Yes vs. No) -0.584 0.979 0.356 0.558 0.082 to 3.801 0.551 

Comorbidities       

   Diabetes mellitus (Yes vs. No) -3.404 1.875 3.296 0.033 0.001 to 1.311 0.069 

   Myocardial infarction (Yes vs. No) 3.728 3.287 1.287 41.616 0.066 to 26138.296 0.257 

   Angioplasty (Yes vs. No) -1.864 1.176 2.510 0.155 0.015 to 1.556 0.113 

   Valve diseases (Yes vs. No) -2.392 1.838 1.693 0.091 0.002 to 3.355 0.193 

   Hyperlipidemia (Yes vs. No) -2.257 2.358 0.916 0.105 0.001 to 10.646 0.339 

   Hypertension/Hypotension (Yes vs. No) -0.794 1.294 0.377 0.452 0.036 to 5.709 0.539 

Pharmacological treatment       

   Anti-platelets (Yes vs. No) -5.192 62305.008 0 0.006 0 1.000 

   Nitrates (Yes vs. No) 17.285 68136.583 0 321290

03.997 

0 1.000 

   Beta blockers (Yes vs. No) -1.100 2.164 0.258 0.333 0.005 to 23.156 0.611 

   Multivitamin (Yes vs. No) -31.900 14315.682 0 0 0 0.998 

   Anti-lipids (Yes vs. No) 6.745 48745.372 0 849.625 0 1.000 

   Angiotensin-converting-enzyme inhibitors (Yes vs. No) -3.789 3.392 1.247 0.023 0 to 17.460 0.264 

   Angiotensin receptor blockers (Yes vs. No) 6.156 56840.983 0 471.741 0 1.000 

   Antidiabetics (Yes vs. No) -1.169 1.819 0.413 0.311 0.009 to 10.977 0.521 

   Diuretics (Yes vs. No) 17.539 40192.528 0 413942

07.195 

0 1.000 

   Antipsychotics (Yes vs. No) 6.256 3.244 3.718 520.941 0.902 to 

300787.148 

0.054 

   Proton-pump inhibitors (Yes vs. No) 31.296 14315.681 0 390672

753687

08.750 

0 0.998 

   Calcium channel blockers (Yes vs. No) -0.623 2.855 0.048 0.536 0.002 to 144.374 0.827 

SE: Standard Error; OR: Odds Ratio; CI: Confidence Interval; HF: Heart Failure; SD: Standard Deviation; EF: Ejection fraction. 

P-value was obtained with Multiple Logistic Regression test.  

Note. B: regression coefficient. 

 

4 │ Discussion 

The findings of the present study showed that 55.13% of HF pa-

tients with COVID-19 died. Most of the dead (65.12%) were 

females but most of the survivors (68.57%) were males. Mean 

blood pressure of dead patients was lower compared to survived 

patients. Age and blood pressure were predictors of in-hospital 
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mortality in HF patients with COVID-19. The odds of in-hospital 

mortality were higher in males compared with females. Also, the 

odds of in-hospital mortality increased with decreasing blood 

pressure. 

The findings of the present study showed that 55.13% of HF 

patients with COVID-19 died. Most of the dead (65.12%) were 

females but most of the survivors (68.57%) were males. The odds 

of in-hospital mortality were higher in males compared with fe-

males. Also, the odds of in-hospital mortality increased with de-

creasing blood pressure. Consistent with the findings of the pre-

sent study, a study in the USA [27] showed that the mortality rate 

was higher in COVID-19 patients with HF compared to COVID-

19 patients without HF (40% vs. 24.9%). Also, they showed that 

a history of HF was associated with more than threefold and al-

most twofold risk for mechanical ventilation connection and 

higher mortality in patients with COVID-19, respectively [27]. 

However, the findings of the present study were inconsistent with 

a study in the USA [22]. They showed that the mortality rate in 

COVID-19 patients with HF was 2.6%. Also, they showed that 

the mortality rate was higher in men than in women (66% vs. 

34%) [22]. These differences can be due to differences in the type 

of studies, the studied samples, the research community and the 

study methodology [16, 18, 19, 26, 27]. The systemic effects of 

COVID-19 on the cardiovascular system are known [28, 29]. 

Hence, SARS-COV-2 has been found in epithelial cells, peri-

cytes, and macrophages, leading to widespread inflammation and 

increased microvascular and macrovascular thrombosis that can 

be associated with myocardial damage [29, 30]. This damage is 

characterized by troponin concentration, which will ultimately 

lead to an increased risk of mortality in HF patients [31]. There-

fore, it is recommended to design more valid and population-

based studies in this field. Although HF has been identified as a 

risk factor for worse clinical outcomes in COVID-19, however, 

previous evidence regarding the clinical profile and prognosis of 

COVID-19 patients with HF is limited [22, 27]. 

Mean blood pressure of dead patients was lower compared to 

survived patients. Age and blood pressure were predictors of in-

hospital mortality in HF patients with COVID-19. In fact, age 

and blood pressure were predictors of mortality in COVID-19 

patients with HF. Previous evidence has shown that unstable di-

astolic and systolic blood pressure control in patients with 

COVID-19 is associated with adverse clinical outcomes includ-

ing intensive care unit admission and mortality, especially when 

combined with other comorbidities such as HF [27, 32-34]. How-

ever, previous evidence in this area is limited. Therefore, it is sug-

gested that researchers pay special attention to COVID-19 pa-

tients with HF in future studies. 

4.1 │ Limitations 

The current research had some limitations. The use of electronic 

health records to collect data could lead to bias in the validity of 

the findings. Hence, many COVID-19 patients with HF were not 

included due to deficiencies in medical records. On the other 

hand, readmission of COVID-19 patients with HF to other hos-

pitals was not investigated. 

 

5 │ Conclusions 

Overall, this research showed that 55.13% of HF patients with 

COVID-19 died. Most of the dead (65.12%) were females but 

most of the survivors (68.57%) were males. Mean blood pressure 

of dead patients was lower compared to survived patients. Age 

and blood pressure were predictors of in-hospital mortality in HF 

patients with COVID-19. The odds of in-hospital mortality were 

higher in males compared with females. Also, the odds of in-hos-

pital mortality increased with decreasing blood pressure. There-

fore, health managers and policymakers should pay special atten-

tion to COVID-19 patients with HF. 
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