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Abstract 
BACKGROUND: Assessing the prevalence of chronic diseases is necessary to reduce complications and mortality 

rates in patients infected with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This study aimed to 

evaluate the chronic diseases in patients with coronavirus disease 2019 (COVID-19) and describe the clinical 

course of symptoms and changes in laboratory findings during the hospitalization of these patients. 

METHODS: This cross-sectional and retrospective study investigated the frequency of various chronic diseases in 

hospitalized patients with COVID-19, and compared them to deceased and improved patients in Razi Teaching 

Hospital, Ghaemshahr, Mazandaran Province, the northern part of Iran, during the March to September 2020. 

Data analysis was performed by SPSS -21 using mean and standard deviation (SD) and chi-square test. 

RESULTS: 1000 patients were evaluated for chronic diseases. The most common chronic disease in patients with 

COVID-19 was diabetes (30.3%), followed by hypertension (HTN) (28.8%), and ischemic heart disease (IHD) 

(14.7%). Other chronic illnesses were less than the mentioned diseases including hypothyroidism (4.9%), heart 

failure (HF) (4.3%), renal failure (4.3%), obesity (2.3%), and corticosteroid consumption (2.1%). 

CONCLUSION: According to the results, chronic diseases such as diabetes, HTN, and cardiovascular disorders can 

increase the risk of mortality from COVID-19. The mortality rate in the present study was similar to the majority of studies 

in this field. However, the difference in mortality rates with other studies may be because patients who required 

advanced medical care in the hospital and had an advanced stage of the disease were examined in our study. 
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Introduction1
 

Clinical practice has demonstrated that severe 
acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) can affect the hematological, 
cardiovascular, renal, gastrointestinal, hepatic, 
endocrine, and nervous systems.1 Studies 
showed that chronic diseases in people with 
coronavirus disease 2019 (COVID-19) might 
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significantly increase the associated mortality 
rate.2,3 The Chinese Center for Disease Control 
and Prevention study on 44672 (1023 deaths) 
patients with COVID-19 reported that these 
patients had an increased risk of 
cardiovascular disease (CVD), high blood 
pressure (BP), diabetes, respiratory disease, 
and cancer.4 A British cross-sectional study on 
16749 hospitalized patients with COVID-19 
also found that patients with heart, lung, and 
kidney disease and cancer, dementia, and 
obesity had a higher risk of death.5 A cohort 
study in the intensive care unit (ICU) in France 
(n = 124) showed that obesity exacerbated the 
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disease and increased the need for medical 
care.6 Subsequently, the findings of a study on 
138 COVID-19 cases indicated that 64 (46.4%) 
of them had comorbidities with underlying 
disease. Importantly, patients admitted to the 
ICU (72.2%) had higher comorbidity than 
patients not admitted to the ICU (37.3%),7 
which suggests that underlying and chronic 
diseases may cause adverse outcomes in 
patients with COVID-19 and even increase 
mortality in these patients.8 Studies struggled 
to find the mechanism of action of underlying 
diseases in increased morbidity and mortality 
in these patients. Several specific factors are 
responsible for the increased risk and severity 
of SARS-CoV-2 infection in diabetes.  

In the mice with diabetes, angiotensin-
converting enzyme 2 (ACE-2) expression was 
increased in the renal cortex, liver, and 
pancreas but not in the lungs.9 Recently, a 
randomized study showed that diabetes was 
causally associated with ACE-2 expression.10 
Diabetes is associated with increased furin, a 
type 1 membrane-bound protease from the 
proprotein convertase subtilisin/kexin (PCSK) 
family. It is involved in the entry of 
coronaviruses into cells. An increase in furin in 
diabetes may facilitate virus replication.11 
Significant changes in T lymphocytes have also 
been reported in animal models with Middle 
East respiratory syndrome (MERS).12 Chronic 
liver disease can also weaken the immune 
system, which may increase the risk of 
developing severe COVID-19 disease. In 
addition, having severe COVID-19 and taking 
medications to treat this disease may adversely 
affect the liver. Understanding the hepatic 
effects of SARS-CoV-2 requires a combination 
of experimental and clinical models. 
Laboratory cell models have demonstrated the 
role of receptors such as high-density 
lipoprotein (HDL) receptor and Scavenger 
receptor class B type 1 (SR-B1) along with 
ACE-2 for cell entry. In addition, research has 
shown that both biliary and hepatic organoid 

models express the necessary viral entry 
receptors and increase SARS-CoV-2 infection.13 
Sickle cell anemia is another condition that 
increases the risk of developing severe 
symptoms of COVID-19. ACE inhibitors and 
angiotensin receptor blockers (ARBs) are 
among the most commonly prescribed drugs to 
treat high BP. These drugs might be potential 
factors in increasing the prevalence of COVID-
19 in people with hypertension (HTN) because 
coronavirus attaches to the ACE-2 receptor 
located in lung and heart tissue. People who use 
ACE and ARB inhibitors produce more of these 
receptors, increasing the chances of developing 
COVID-19.14 Assessing the prevalence of 
chronic diseases is necessary to reduce 
complications and mortality rates in patients 
infected with SARS-CoV-2. 

Methods 

This was a cross-sectional study investigating 
the prevalence of various chronic diseases in 
patients admitted with COVID-19 diagnosis 
and comparing them in patients who deceased 
and survived in Razi Teaching Hospital in 
Ghaemshahr, Mazandaran Province, the 
northern part of Iran, from March to 
September 2020. Patients' personal information 
was kept confidential to researchers, and only 
information related to this research was used. 
1000 participants signed the informed written 
consent. 

The population of this study included all 
patients whose COVID-19 disease was 
confirmed by a physician using a computed 
tomography (CT) scan or reverse transcription 
polymerase chain reaction (RT-PCR). 
Radiological examinations are essential in the 
initial diagnosis and management of the disease. 
The diagnostic confirmation test is usually RT-
PCR, which identifies the ribonucleic acid (RNA) 
genome of the virus. Diagnosis of COVID-19 is 
by testing positive for molecular detection on 
one of the significant respiratory specimens 
(nasopharyngeal swab, sputum, or lower 
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respiratory tract aspiration).1 Those patients who 
were not diagnosed with any of the 
abovementioned were excluded from the study. 
1000 patients were monitored in the timeline of 
the study. Because all patients enrolled in the 
study were selected by census method, no 
patients were excluded from the study. Alcoholic 
subjects and regular cigarette smokers were 
excluded from the study as confounding 
variables. The existence of chronic diseases in 
patients was evaluated by the past medical 
history recorded in patients' medical profiles.  

Demographic information, clinical findings, 
laboratory findings, and radiographic images 
of 1000 patients were collected based on a 
questionnaire. Follow-ups and determination 
of outcomes were done by researchers 
(specialists, doctors) in the research. Patient's 
demographic information, including age, sex, 
height, weight, marital status, residence 
(city/village), occupation, etc., were recorded. 
Other characteristics of the disease including 
having a chronic disease [diabetes, HTN, 
ischemic heart disease (IHD), hypothyroidism, 
heart failure (HF), and chronic kidney disease], 
vital signs of patients at the time of referral 
[oxygen saturation (SPO2), pulse rate (PR), 
respiratory rate (RR), BP], patients' clinical 
signs, finally possible complications central 
nervous system (CNS), myocarditis, 
pneumothorax), and death chart of patients 
[cardiac arrest, respiratory arrest, multiple 
organ failure (MOF)] were examined. This 
study was first presented to the Ethics 
Committee of Mazandaran University of 
Medical Sciences, Sari, Iran, and started after 
approval (IR.MAZUMS.REC.1399.843). 

Data were analyzed using SPSS software 
(version 21, IBM Corporation, Armonk, NY, 
USA). Mean and standard deviation (SD) were 
used to describe quantitative variables. The 
chi-square test was used to evaluate the 
relationship between qualitative variables.  
P-value < 0.05 was considered a significant 
level. 

Results 

In this study, 1000 patients were evaluated for 
chronic diseases. The frequency of chronic 
diseases in people with COVID-19 is reported 
in table 1. The most common chronic disease in 
patients with COVID-19 was diabetes (30.3%), 
followed by HTN (28.8%) and IHD (14.7%). 
Other chronic illnesses were less than the 
mentioned diseases, including hypothyroidism 
(4.9%), HF (4.3%), renal failure (4.3%), and 
obesity (2.3%). 153 (15.3%) of the subjects 
expired due to COVID-19, and 847 (84.7%) 
recovered. 37.9% of those who died and 28.9% 
of those who recovered had diabetes. 

The difference in recovery and death was 
statistically significant (P = 0.026), which 
indicates that diabetes increases the incidence of 
death in patients. The study results showed that 
13.1% of the deceased and 2.7% of the recovered 
had HF, and the difference in their recovery and 
death was statistically significant (P < 0.001). 
This result suggests that HF increases the 
incidence of death in patients with 13.1% of the 
deceased and 15% of the recovered patients 
having IHD, but the difference in recovery and 
death was not statistically significant (P = 
0.537). 39.2% of the deceased and 26.9% of the 
recovered patients had HTN. The difference in 
recovery and death was statistically significant 
(P = 0.002). It has been found that high BP 
increases the incidence of death in patients with 
4.6% of the deceased and 1.7% of the cured 
people. 3.9% of those who died and 4.4% of 
those who recovered had kidney failure, but the 
difference in their recovery and mortality was 
not statistically significant (P = 0.802). 2% of 
expired and 2.4% of recovered patients were 
obese. However, the difference between their 
recovery and death was not statistically 
significant (P = 0.761). Finally, based on a 
review of patient records, it was found that 
6.54% of those who died and 4.61% of those 
who recovered had hypothyroidism, but the 
difference in their recovery and death was not 
statistically significant (P = 0.381).  
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Table 1. The prevalence of chronic diseases in recovered and deceased  

patients with coronavirus disease 2019 (COVID-19) 
Chronic disease  Results of hospitalization [n (%)] P

*
 

Expired Recovered Total 
Diabetes No 95 (62.1) 602 (71.1) 697 (69.7) 0.036 

Yes 58 (37.9) 245 (28.9) 303 (30.3) 
Hypertension  No 93 (60.8) 619 (73.1) 712 (71.2) 0.002 

Yes 60 (39.3) 228 (26.9) 288 (28.8) 
Ischemic heart disease  No 133 (86.9) 720 (85.0) 853 (85.3) 0.537 

Yes 30 (13.0) 137 (15.0) 147 (14.7) 
Hypothyroidism  No 143 (93.4) 808 (95.3) 951 (95.1) 0.381 

Yes 10 (6.5) 39 (4.6) 49 (4.9) 
Heart failure   No 133 (86.9) 824 (97.3) 657 (95.7) < 0.001 

Yes 20 (13.1) 23 (2.7) 43 (4.3) 
Renal failure No 147 (96.1) 810 (95.6) 957 (95.7) 0.802 

Yes 6 (3.9) 37 (4.4) 43 (4.3) 
Obesity No 150 (98.0) 827 (97.6) 977 (97.7) 0.381 

Yes 3 (2.0) 20 (2.4) 23 (3.3) 
*Chi-square test 

 
 

Discussion 

The main purpose of the study was to compare 
hospitalized chronic diseases in patients with 
COVID-19 admitted to the hospital. This article 
investigates the details of 1000 patients 
admitted to Razi Teaching Hospital, with 
COVID-19 confirmed by polymerase chain 
reaction (PCR) by laboratory and specific 
clinical outcomes (death or discharge) from 
March to September 2020, to study the chronic 
diseases in these patients. The global spread of 
COVID-19 has prompted health researchers to 
take swift action to control the epidemic, and 
various studies have begun since its outbreak. 
Due to the recent COVID-19 global pandemic, 
its high prevalence in Iran (Mazandaran 
Province) and the mortality of patients with 
chronic diseases, there is a significant need to 
analyze the causes of mortality related to 
underlying diseases.  

The present study aimed to compare the 
underlying diseases in patients who died and 
recovered from COVID-19 and showed that 
patients with diabetes, HTN, CVD, IHD, and 
hypothyroidism had a higher risk and were 
more likely to die from COVID-19 than other 
patients. These findings seem similar to the 
other studies on the prevalence of COVID-19 

patients with underlying chronic illnesses. 
High BP is usually associated with other risk 
factors such as CVD and diabetes, increasing 
the risk of COVID-19. Diabetes can also be 
considered a risk factor for the severity and 
progression of COVID-19.1 In the present 
study, the most common underlying disease in 
patients with COVID-19 was diabetes (30.3%), 
HTN (28.8%), and other underlying diseases 
that had a lower frequency. 153 (15.3%) of the 
patients died due to COVID-19, and 847 
(84.7%) recovered. 

Previous studies have shown that diabetes 
and CVD increase the risk of severe acute 
respiratory syndrome (SARS) and MERS, 
which, like COVID-19, are acute respiratory 
syndromes. They increase the risk of death by 
SARS by 11% and 8%, respectively, and more 
than 50% of people with MERS have 
underlying diseases such as diabetes and 
HTN, and more than 30% of them suffer from 
CVD. Diabetes can increase the risk of immune 
disorders. Many studies have shown that 
diabetes can disrupt the immune system by 
impairing its function and disrupting 
neutrophil chemotaxis and the antibacterial 
activity of monocytes and phagocytosis, which 
leads to an increase in infection.15 16% of 
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patients classified with severe COVID-19 in 
China had underlying diabetes, and 24% had 
HTN.16 This study also showed that 28.8% of 
people with COVID-19 had a history of HTN, 
30.3% had diabetes, and 19.0% had CVD. The 
present study also showed that 37.9% of the 
deceased and 28.9% of the recovered people 
had diabetes and the difference in recovery 
and death was statistically significant. Besides, 
13.1% of the deceased and 2.7% of the 
recovered had HF. The difference in recovery 
and death rates was statistically significant, 
which showed that HF increased the incidence 
of death in patients with COVID-19. In a study 
conducted by Talebi et al. to compare the 
clinical and epidemiological features of 
patients with fatal and improved COVID-19, it 
was shown that of 178 patients, 85.4% 
improved, and 14% of patients died. 43.8% of 
all patients and 71.9% of deceased patients had 
at least one underlying chronic disease. 
Elevated white blood cell (WBC) counts, 
decreased lymphocytes, and increased 
neutrophils were significantly higher in 
deceased patients.17 This study was similar to 
the present study in terms of death and 
improvement rates, and the present study 
showed that underlying diseases led to more 
deaths in people with COVID-19.  

Pathology tests are essential factors that 
have not been investigated in the present 
study; therefore, it is suggested that future 
studies examine the clinical and pathological 
features of patients with COVID-19 who have 
died and improved. In a study by Yang et al., 
the mortality rate was 4.3% among 138 
hospitalized patients.18 However, in the study 
of Chen et al., this rate was 14.1%,19 which is 
consistent with our study. Talebi et al. 
conducted a study similar to the subject of our 
study in comparing the clinical and 
epidemiological characteristics of death and 
recovery of patients with COVID-19 referred to 
the educational and medical center of 
Sabzevar, Iran. In this study, about 14% of the 

178 patients died, which was approximately 
equal to the mortality rate in our study.17 The 
difference in mortality of patients with 
COVID-19 may be due to the fact that patients 
who required advanced medical care in the 
hospital and experienced an advanced stage of 
the disease were examined in our study. 

In the present study, most of the expired 
patients had a history of diabetes. Most 
patients, especially those who died, had at 
least one underlying chronic disease, 
consistent with the results of other evidence. 
Underlying diseases such as HTN, heart 
disease, and diabetes were common in 
deceased patients. In the study by Li et al., all 
patients who died had an underlying disease. 
Older people are more prone to mortality since 
chronic diseases are more prevalent in these 
patients, which increases the risk of death 
among the studied samples.20 The present 
study was performed in March to September, 
2020, around the second wave of the outbreak 
in Iran. According to a study conducted at 
Babol University of Medical Sciences, Babol, 
Iran, in the first wave of the disease, 8% of 
patients, and in comparison with the second 
wave, 23% of patients died.21 While in our 
study, the mortality rate (15%) was higher than 
the first wave and lower than the second wave. 
Compared to the first wave, this significant 
increase could be due to non-compliance with 
health protocols and increased virus 
prevalence in the second wave. Moreover, in a 
similar study conducted by Babamahmoodi  
et al. in Mazandaran, from March 2020 to May 
2020 (first wave), it was found that the 
mortality rate was 14.3%,22 which was 
approximately similar to the current study. 

 The limitations of this study include the 
lack of access to more study samples, the lack 
of review of multiple treatment centers in 
different cities, and the lack of patients’ 
gender, age, symptoms during hospitalization, 
and pathology tests. It is suggested that more 
attention be paid to the observance of health 
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protocols for people with the underlying 
disease, and if a vaccine for this disease is 
available, people with the underlying  
disease should be given priority. Gender,  
age, symptoms of COVID-19 during 
hospitalization, and pathology tests of patients 
are essential factors that have not been studied 
in the present study; therefore, it is suggested 
that future studies examine the clinical and 
pathological features of patients with  
COVID-19 who have died and improved. 

Conclusion 

Chronic diseases such as diabetes, HTN, and 
cardiovascular disorders can increase the risk 
of death from COVID-19. The mortality rate in 
the present study was similar to the majority of 
studies in this field. However, the difference in 
mortality rates with other studies may be 
because patients who required advanced 
medical care in the hospital and had an 
advanced stage of the disease were examined 
in our study. More attention is suggested to 
the observance of public health protocols for 
people with chronic illnesses. 
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