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Summary
Shortly after the first publication on the new disease called Coronavirus Disease 2019 (Covid-19), studies on the 
causal consequences of this disease began to emerge, initially focusing only on transmission methods, and later on 
its consequences analyzed in terms of gender, age, and the presence of comorbidities. The aim of our research is to 
determine which comorbidities have the greatest negative impact on the worsening of the disease, namely which 
comorbidities indicate a predisposition to severe Covid-19, and to understand the gender and age representation 
of participants and comorbidities. The results of our study show that the dominant gender is male at 54.4% 
and the age of 65 and older. The most common comorbidities are arterial hypertension, diabetes mellitus, and 
cardiovascular diseases. The dominant group is recovered participants aged 65 and older, with comorbidities most 
frequently present in this group. The highest correlation between patients with different severity of the disease was 
found with cardiovascular diseases, while the coefficient is slightly lower for the relationship between patients with 
different disease severity and urinary system diseases and hypertension. According to the regression analysis results, 
we showed that urinary system diseases have the greatest negative impact on the worsening of Covid-19, with the 
tested coefficient b being statistically significant as it is 0.030 < 0.05. An increase in cardiovascular diseases affects 
the worsening of Covid-19, with the tested coefficient b being statistically significant as it is 0.030 < 0.05. When it 
comes to arterial hypertension, it has a small impact on the worsening of Covid-19, but its tested coefficient b is 
not statistically significant as it is 0.169 > 0.05. The same applies to diabetes mellitus, which also has a small impact 
on the worsening of Covid-19, but its tested coefficient b is not statistically significant as it is 0.336 > 0.05. Our study 
has shown that comorbidities such as urinary system diseases and cardiovascular diseases tend to have a negative 
impact on Covid-19, leading to a poor outcome resulting in death, while diabetes mellitus and hypertension have 
an impact but without statistical significance.
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Introduction
The consequences of infection with the Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) 
virus, which has infected over 530 million people world-
wide, are still being investigated, especially for indi-
viduals with comorbidities [1]. Diagnosis of Covid-19 in 
individuals with comorbidities requires a detailed medi-
cal history, physical examination, as well as analysis of 
laboratory and radiological data [2]. Some discrepancies 
may be the result of false positivity in COVID-19 testing, 
and a positive/negative result of a COVID-19 test is sim-
ply a test result. More parameters need to be taken into 
consideration before evaluating a possible COVID-19 
case, and these are the parameters that influence studies 
like this one [3]. These steps are important to differenti-
ate Covid-19 symptoms from symptoms of other diseases 
associated with comorbidities, as well as to assess the 
severity of the infection and tailor therapy accordingly. 
It is important to determine whether a comorbidity rep-
resents an independent risk or whether it is mediated 
by other factors such as age or gender [1, 2]. The Cen-
ters for Disease Control and Prevention (CDC) sum-
marize comorbidities that have a significant association 
with an increased risk of severe COVID-19 illness. The 
list is continuously updated, and understanding which 
condition increases the risk and their relative significance 
for adverse outcomes is still evolving [4]. Previous stud-
ies suggest that risks generally increase with age and are 
higher in men, but there is also strong evidence showing 
increased risks in individuals with various comorbidi-
ties; including cardiovascular diseases, diabetes mellitus, 
chronic kidney disease, liver and lung diseases, obe-
sity, immunodeficiencies, certain mental state disabili-
ties [5]. In line with relevant reports and prior research, 
it has been observed that cardiovascular diseases are 
more common in patients diagnosed with COVID-19. 
This raises important inquiries concerning the height-
ened susceptibility of individuals with cardiovascular 
comorbidities to the novel coronavirus. Furthermore, it 
prompts a closer examination into the impact of hyper-
tension and existing cardiovascular conditions on the 
advancement of the illness, as well as the predicted prog-
nosis and outcomes for COVID-19 patients [6–9]. Addi-
tionally, this association is linked to a more severe clinical 
course and increased mortality rates from COVID-19. In 
addition to cardiovascular diseases, hypertension, and 
diabetes mellitus, chronic obstructive pulmonary dis-
ease is also a common comorbidity among COVID-19 
patients [10, 11]. Individuals with COVID-19 and mul-
tiple comorbidities may exhibit an imbalanced immune 
response due to immune system dysfunction and chronic 
inflammation associated with the presence of multiple 
comorbidities. This dysfunctionality can result in a more 
severe disease outcome, increased risk of complications, 

and higher mortality due to direct or indirect modifica-
tions of the immune response caused by comorbidities 
[12–17]. Studies on the outcomes of these patients are 
rare, and data are very limited. Patients with chronic 
obstructive pulmonary disease (COPD) generally have 
increased susceptibility to viral infections, likely due 
to reduced production of interferon 1 (IFN1) or immu-
nosenescence, characterized by an increased number of 
impaired T lymphocytes and memory T cells [18]. Some 
available studies suggest that the prevalence of acute kid-
ney injury (AKI) among patients with COVID-19 is low, 
while the pathophysiological processes of acute kidney 
failure due to COVID-19 infection remain unknown [19]. 
There is increasing evidence that new chronic conditions 
may arise after acute COVID-19 illness. Data from US 
administrative claims showed that 14% of adult patients 
who had COVID-19 developed new clinical conditions 
within 6 months, a 1.65% higher incidence than after 
other viral infections. Clinical consequences included 
interstitial lung disease, respiratory insufficiency, conges-
tive heart failure, arrhythmia, and type 2 diabetes [20]. 
The aim of this study is to determine which comorbid-
ity has the greatest negative impact on disease worsening 
or is a poor prognostic comorbidity within COVID-19, as 
well as to understand the gender and age representation 
of the subjects and comorbidities.

Participants and research methods
This retrospective study focuses on studying comorbidi-
ties in patients with confirmed SARS-CoV-2 infection 
using the RT-PCR method, who were hospitalized at the 
Cantonal Hospital Zenica. The study covered a three-
month period (February, March, April) in 2021, during 
the third wave of the pandemic in Bosnia and Herze-
govina, with the COVID-19 Multi Real-time RT-PCR kit 
used for virus confirmation. It is important to note that 
the vaccination status of the participants was not taken 
into account when designing the study. The data were 
analyzed with the approval of the Ethical Commission of 
the Cantonal Hospital Zenica, number: 00-03-35-2286-
6/20, and the medical records of patients served as the 
data source. The analysis was conducted using the sta-
tistical package for social sciences SPSS, with regression 
analysis used as the method for data analysis. The aim 
of the research was to examine the impact of six comor-
bidities (hypertension, diabetes mellitus, cardiovascular 
diseases, urinary system diseases, thyroid diseases, and 
other comorbidities) as independent variables on the 
severity of COVID-19 illness as the dependent variable.

Role of funding sources
This study has no sponsors who could have any role in 
study design, data collection, data analysis, interpretation, 
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writing the final paper, or in the decision to submit the 
paper for publication.

Results
The study involves a sample of 915 participants divided 
into three groups, as follows: the first group consists of 
deceased participants with 250 participants, the second 
group consists of participants on the ventilator with 151 
participants, and the third group consists of recovered 
participants with 514 participants, as shown in Table 1.

No man aged 18 to 40 years had a fatal outcome, while 
only one woman in the same age group died. Among 
those aged 41 to 64 years, there were 17 (53.1%) male 
participants, while among those aged 65 and older, there 
were 118 (54.4%) female participants. In the group of 
participants on the ventilator, there was an equal num-
ber of male and female participants aged 18 to 40 years, 
while men in the age groups of 41 to 64 years and 65 and 
older outnumbered women by about 65%. In the group 
of recovered participants, the male gender dominated 
across all three age groups, with over 55%.

Table  2 shows the prevalence of comorbidities, with 
hypertension being the most prevalent at 53.7% among 
recovered participants. When examining the distribu-
tion of diabetes mellitus, Type 2 diabetes was the most 
prevalent among recovered participants at 54.2%. Among 
cardiovascular diseases, cardiomyopathies persisted the 
most, especially among recovered participants at 56.4%, 
while cardiomyopathies with atrial fibrillation persisted 
most among deceased participants at 59.6%. Triple-ves-
sel or double-vessel coronary artery disease persisted 
somewhat less, especially among recovered participants 
at 68%, while the condition after myocardial infarction 
persisted most among deceased participants at 53.6%. 

Among urinary system diseases, nephropathy was most 
prevalent among recovered participants at 45.5%, while 
renal insufficiency was most prevalent among deceased 
participants at 53.6%. Hypothyroidism was widespread at 
42.9% among recovered participants, as well as hyperthy-
roidism at 50%. Among other comorbidities, tumor for-
mations persisted most among recovered participants at 
55%. Anemia was more common among recovered par-
ticipants at 52%, while chronic obstructive pulmonary 

Table 1 Participants by gender and age
Partici-
pants by 
group

Age groups Gender Total
Male Female

Deceased 18 to 40 years 0 (00.0%) 1(100,0%) 1 (100,0%)
41 to 64 years 17 (53.1%) 15 (46.9%) 32 (100,0%)
65 and over 99 (45.6%) 118 (54.4%) 217 (100,0%)
Total 116 (46.4%) 134 (53.6%) 250 (100,0%)

On a 
respirator

18 to 40 years 3 (50.0%) 3 (50.0%) 6 (100,0%)
41 to 64 years 47 (65.3%) 25 (34.7%) 72 (100,0%)
65 and over 47 (64.4%) 26 (35.6%) 73 (100,0%)
Total 97 (64.2%) 54 (35.8%) 151 (100,0%)

Recovered 18 to 40 years 13 (54.2%) 11 (45.8%) 24 (100,0%)
41 to 64 years 126 (55.8%) 100 (44.2%) 226 (100,0%)
65 and over 146 (55.3%) 118 (44.7%) 264 (100,0%)
Total 285 (55.4%) 229 (44.6%) 514 (100,0%)

Total 18 to 40 years 16 (51.6%) 15 (48.4%) 31 (100,0%)
41 to 64 years 190 (57.6%) 140 (42.4%) 330 (100,0%)
65 and over 292 (52.7%) 262 (47.3%) 554 (100,0%)
Total 498 (54.4%) 417 (45.6%) 915 (100,0%)

Table 2 Comorbidities by participant groups
Comorbidities Deceased 

participants
Partici-
pants on 
ventila-
tors

Recov-
ered 
partic-
ipants

Total

Participants 250 (27,3%) 151 
(16,5%)

514 
(56,2%)

915 
(100,0%)

Hypertension 170 (31,1%) 83 (15,2%) 294 
(53,7%)

547 
(100%)

Diabetes mellitus 
type 2

90 (33,7%) 32 (12%) 145 
(54,3%)

267 
(100,0%)

Car-
diovas-
cular 
diseases

Cardio-
myopa-
thy

42 (35,9%) 9 (7,7%) 66 
(56,4%)

117 
(100,0%)

Cardio-
myop-
ath/atrial 
fibrilla-
tion

28 (59,6%) 4 (8,5%) 15 
(31,9%)

47 
(100,0%)

Three/
two-
vessel 
coronary 
disease

5 (20,0%) 3 (12,0%) 17 
(68,0%)

25 
(100,0%)

AMI/st 
post MI

10 (47,6%) 7 (33,3%) 4 
(19,0%)

21 
(100,0%)

Urinary 
system 
diseases

Ne-
phropa-
thy

4 (36,4%) 2 (18,2%) 5 
(45,5%)

11 
(100,0%)

Renal 
insuffi-
ciency

15 (53,6%) 5 (17,9%) 8 
(28,6%)

28 
(100,0%)

Thyroid 
gland 
diseases

Hypo-
thyroid-
ism

9 (21,4%) 15 (35,7%) 18 
(42,9%)

42 
(100,0%)

Hyper-
thyroid-
ism

3 (30,0%) 2 (20,0%) 5 
(50,0%)

10 
(100,0%)

Other 
comor-
bidities

Tumors 18 (45,0%) - 22 
(55,0%)

40 
(100,0%)

Anemia 10 (40,0%) 2 (8,0%) 13 
(52,0%)

25 
(100,0%)

COPD 26 (33,3%) 10 (12,8%) 42 
(53,8%)

78(100,0%)

St post 
stroke

14 (53,8%) 5 (19,2%) 7 
(26,9%)

26 
(100,0%)

Obesity 5 (31,3%) 4 (16,5%) 7 
(56,2%)

16 
(100,0%)

COPD-Chronic obstructive pulmonary disease
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disease was predominant in 53.8% within the same group 
of participants. Conditions post-intracranial bleeding 
were most common among deceased participants at 
53.8%, while obesity was most common among recov-
ered participants at 56.2%. The imbalance in sample sizes 
by gender in each comorbidity can potentially affect the 
accuracy and reliability of research results.

Table  3 shows that comorbidities are more common 
in older age groups, with almost all comorbidities being 
most prevalent in individuals aged over 65 years. An 
exception is obesity, which is equally prevalent in the age 
group of 41–64 years and in the age group of 65 years and 
above.

The analysis of the Pearson correlation coefficient in 
Table  4 shows that all predictor variables, such as dia-
betes mellitus, hypertension, cardiovascular diseases, 
urinary system diseases, and other comorbidities, are 
correlated with the criterion variable, which in this case 
is participants by groups, and the analyzed coefficients 
of hypertension, cardiovascular diseases, urinary system 
diseases, and other comorbidities are statistically signifi-
cant. Specifically, the highest correlation between par-
ticipants with different disease severity levels by groups 
as the criterion variable is with cardiovascular diseases 
as the predictor variable. This result suggests that there 
is a connection between the degree of illness intensity 
in participants and an increased risk of cardiovascular 
diseases. A lower coefficient compared to patients with 
different degrees of illness intensity was observed in rela-
tion to other comorbidities, urinary system diseases, and 
hypertension. This result indicates a variable degree of 
illness among participant groups, which may impact the 
occurrence of urinary system diseases, hypertension, and 
other comorbidities. The lowest coefficient was observed 
between different degrees of illness and diabetes mellitus, 
indicating a negative correlation. In other words, there is 
a reduced presence of diabetes mellitus in participants 
with different degrees of illness. Additionally, we wanted 
to determine the impact of all predictor variables on the 

severity of illness in all participants by groups, including 
deceased participants, participants on respirators, and 
recovered participants. The regression analysis model is 
presented in Table 5.

Considering the model, it can be concluded that there 
is a low correlation between variables. The coefficient of 

Table 3 Comorbidities by age groups of participants
Comorbidities 18 to 

40 
years

41 to 
64 
years

65 and 
over

Total

Hypertension 10 
(1,8%)

172 
(31,4%)

365(66,7%) 547 
(100%)

Diabetes mellitus type 2 3 
(1,1%)

82 
(30,7%)

182 
(68,2%)

267 
(100,0%)

Cardio-
vascular 
diseases

Cardiomyopathy - 33 
(28,2%)

84 (71,8%) 117 
(100,0%)

Cardiomyopathy/
atrial fibrillation

- 7 
(14,9%)

40 (85,1%) 47 
(100,0%)

Three/two-vessel 
coronary disease

2 
(8,0%)

10 
(40,0%)

13 (52,0%) 25 
(100,0%)

AMI/st post MI - 7 
(33,3%)

14 (66,7%) 21 
(100,0%)

Urinary 
system 
diseases

Nephropathy - 3 
(27,3%)

8 (72,7%) 10 
(100,0%)

Renal 
insufficiency

1 
(3,6%)

9 
(32,1%)

18 (64,3%) 28 
(100,0%)

Thyroid 
gland 
diseases

Hypothyroidism 2 
(4,8%)

14 
(33,3%)

26 (61,9%) 42 
(100,0%)

Hyperthyroidism 2 
(20,0%)

1 
(10,0%)

7 (70,0%) 10 
(100,0%)

Other 
comor-
bidities

Tumors 2 
(5,0%)

15 
(37,5%)

23 (57,5%) 40 
(100,0%)

Anemia 4 
(16,0%)

10 
(40,0%)

11 (44,4%) 25 
(100,0%)

Chronic obstruc-
tive pulmonary 
disease

1 
(1,3%)

25 
(32,1%)

52 (66,7%) 78 
(100,0%)

St post stroke 1 
(3,8%)

4 
(15,4%)

21 (80,8%) 26 
(100,0%)

Obesity 2 
(12,5%)

7 
(43,8%)

7 (43,8%) 16 
(100,0%)

Table 4 Correlation analysis of participants by groups with comorbidities
Correlation Partici-

pants by 
groups

Diabetes 
mellitus

Hypertension Cardiovascular 
diseases

Urinary system 
diseases

Thyroid gland 
diseases

Other 
comor-
bidi-
ties

Participants by groups 1 -0,056 0,087** 0,106** 0,089** 0,021 0,095**
Diabetes mellitus 1 0,226** 0,071* 0,117** 0,005 -0,015
Hypertension 1 0,280* 0,082* 0,015 0,054
Cardiovascular diseases 1 0,099** 0,004 0,100**
Urinary system diseases 1 -0,029 0,032
Thyroid gland diseases 1 0,002
Other comorbidities 1
* Indicates that the correlation coefficient is significant at the 0.05 level

** Indicates that the correlation coefficient is significant at the 0.01 level
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determination is 0.290, which also represents the rep-
resentativeness of the model, meaning that this model 
explains 29% of the variables, or participants who have 
developed some of the listed comorbidities, while other 
unknown factors influence the rest.

By calculating the ratio of mean square and residual 
mean, we obtain the empirical value of the F test. Based 
on the sample size and the empirical value of the F test, 
we get a significance value which, in the case of multiple 
regression, is 0.000. The ANOVA test in Table 6 examines 
the relationship between the criterion variable, which is 
patients grouped by the severity of the disease, and the 
predictor variables, which include diabetes mellitus, 
cardiovascular diseases, urinary system diseases, hyper-
tension, thyroid diseases, and other comorbidities. The 
analysis showed significant compatibility between patient 
groups with different disease severities and the pres-
ence of the mentioned factors, indicating a statistically 
significant relationship between these variables. Based 
on this, it can be concluded that these variables have a 
high degree of dependence. Therefore, the assumption of 

correlation has been proven, meaning there is a signifi-
cant connection between patients with different disease 
severities as the dependent variable and diabetes mel-
litus, cardiovascular diseases, urinary system diseases, 
hypertension, thyroid diseases, and other comorbidities 
as independent variables, and the coefficient of determi-
nation is significant because p = 0.000 < 0.05.

Based on the previous table, it can be concluded that 
the multiple regression model, or function, looks like 
this:

 
y = 0.738 + 0.059X1 + 0.085X2 + 0.045X3

+0.226X4 + 0.044X5 + 0.046X6

where:
X1 - diabetes mellitus, X2 - hypertension, X3 - cardiovas-
cular diseases, X4 - urinary system diseases, X5 - other 
comorbidities.

Based on the results of the analysis presented in 
Table 7, it can be concluded that the presence of urinary 
system diseases has the greatest negative impact on the 
worsening of Covid-19, and it should be noted that the 
tested beta constant is statistically significant because 
it is 0.030 < 0.05. Increased presence of cardiovascu-
lar diseases also affects the worsening of Covid-19, and 
the tested beta constant is statistically significant as it 
is 0.030 < 0.05. The presence of other comorbidities also 
influences the worsening of Covid-19, and the tested beta 
constant is statistically significant at 0.012 < 0.05. Arte-
rial hypertension has a minor impact on the worsening of 
Covid-19, and the tested beta constant is not statistically 

Table 5 Parameters of the analyzed model
Model Summaryb

Model R R Square Adjusted R 
Square

Std. 
Error of 
the Es-
timate

1 0,369a 0,290 0,022 0,858
a. Predictors: (Constant), Other comorbiditties, Thyroid diseases, Diabetes 
mellitus, Cradiovascular diseases, Urinary system diseases, Hypertension

b. Dependent Variable: Participants by groups

Table 6 Anova Test of Model Significance
ANOVAa

Model Sum of Squares df Mean Square F Sig.
1 Regression 19,682 6 3,280 4,458 0,000b

Residual 668,147 908 0,736
Total 687,830 914

a. Dependent Variable: Participants by groups

b. Predictors: (Constant), Other comorbiditties, Thyroid diseases, Diabetes mellitus, Cradiovascular diseases, Urinary system diseases, Hypertension

Table 7 Model coefficients
Coefficientsa

Model Unstandardized 
Coefficients

Standardized Coefficients t Sig. 95,0% Confidence Interval for B

B Std. Error Beta Lower Bound Upper Bound
1 (Constant) 0,738 0,401 1,839 0,046 -0,050 1,526

Diabetes mellitus 0,059 0,062 0,032 0,962 0,336 -0,062 0,181
Hypertension 0,085 0,062 0,048 1,375 0,169 -0,036 0,206
Cradiovascular diseases 0,045 0,021 0,075 2,173 0,030 0,004 0,085
Urinary system diseases 0,226 0,104 0,072 2,170 0,030 0,022 0,431
Thyroid diseases 0,044 0,066 0,022 0,665 0,506 -0,086 0,174
Other comorbiditties 0,046 0,018 0,083 2,525 0,012 0,010 0,081

a. Dependent Variable: Participants by groups
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significant at 0.169 > 0.05. The same applies to diabetes 
mellitus, which also has a minor impact on the worsening 
of Covid-19, and the tested beta constant is not statisti-
cally significant at 0.336 > 0.05, as well as thyroid diseases 
at 0.506 > 0.05. It can be concluded that an increase in 
the presence of urinary system diseases, cardiovascular 
diseases, and other comorbidities indicates a tendency 
towards a more severe degree of Covid-19 or poor prog-
nostic comorbidities, whose coefficients are the highest 
and statistically significant since p < 0.05.

Discussion
Many similar studies have found a poorer outcome in 
older populations with specific comorbidities affected by 
COVID-19 [21]. Given the significant limitations in all 
studies, more detailed analyses and stratifications by 
comorbidities are needed to assess their impact on the 
outcome of COVID-19. In our study, the dominant age 
group was 65 years and older, as well as male gender. In 
our study, the dominant age group was 65 years and 
older, as well as male gender. The severity of COVID-19 
in older people may be associated with immunosenes-
cence, changes in cytokine patterns, activation of inflam-
matory pathways, and disrupted innate and adaptive 
immune responses, with aging remaining the most sig-
nificant risk factor for mortality from COVID-19, while 
the prevalence of male gender is cited as a cause due to 
higher expression of ACE2 receptors [22, 23]. Various 
hypotheses have been proposed to explain gender differ-
ences in morbidity and mortality due to COVID-19, such 
as innate differences in the male and female immune sys-
tems, but this has not been proven. The most common 
comorbidity associated with COVID-19 is hypertension 
and diabetes mellitus, which have been reported as 
comorbidities due to disease progression and increased 
mortality from COVID-19 [24]. Recent data suggest that 
arterial hypertension does not appear to be as significant 
a risk factor for poor outcomes in COVID-19 as other 
cardiovascular diseases such as heart failure or coronary 
artery disease. These results are partly in line with our 
study, as arterial hypertension and diabetes mellitus were 
the most commonly reported comorbidities, where arte-
rial hypertension had a strong association with COVID-
19 but a weak impact on disease severity without 
statistical significance. Given that hypertension is preva-
lent in the general population and strongly associated 
with age, which is again a major risk factor for COVID-
19, it is difficult to clearly and precisely determine the 
impact of one or the other [25]. Although the COVID-19 
pandemic has affected all age groups, older adults are 
considered a particularly vulnerable population requiring 
greater protection due to the more severe health conse-
quences of infection. It has been shown that individuals 
over 65 years of age account for 80% of hospitalizations 

and have a 23 times higher risk of death compared to 
those under 65 years of age [26]. In line with this, 
Puchongmarti et al. point out that COVID-19 patients 
between the ages of 70 to 79 have a mortality rate of up to 
8%, while patients over 80 years of age have a rate of 15%. 
Patients with comorbid diseases such as cardiovascular 
diseases, chronic obstructive pulmonary disease, diabetes 
mellitus, cancer, and hypertension have a higher risk of 
severe illness and death, illustrating that comorbidities in 
the elderly population worsen the outcome of COVID-
19. They conclude that important clinical factors associ-
ated with hospital mortality in older patients with 
COVID-19 include age, gender, diastolic blood pressure, 
body temperature, GCS score, total bilirubin, and CRP. 
These parameters can aid in triage and decision-making 
for this important patient population during times of 
limited resources during the COVID-19 pandemic [27]. 
Our research confirms that comorbidities are predomi-
nant in the older age group, where almost all comorbidi-
ties are most prevalent in the age group of 65 years and 
older. The only exception is obesity, which is equally 
prevalent in the age groups of 41 to 64 years and 65 years 
and older. As the number of comorbid conditions 
increases with age, this could be another logical explana-
tion for the observed increase in mortality among older 
patients. While mortality from the disease is higher in 
older individuals with other conditions such as cardio-
vascular diseases, changes associated with immunose-
nescence may explain the increased susceptibility to 
infections and disproportionately high mortality from 
COVID-19 in older patients [28]. Recent observational, 
pathological, imaging, and clinical studies have clarified 
the short-term and long-term effects of COVID-19 on 
the cardiovascular system [29]. Numerous multinational 
studies show that older patients with cardiovascular dis-
eases (CVD) are at high risk for adverse outcomes of 
COVID-19 due to the severity of the disease itself and 
myocardial injury, rather than direct myocardial injury 
caused by viral particles [30]. Furthermore, COVID-19 
disease is associated with numerous cardiovascular (CV) 
complications, including arrhythmia, myocardial injury, 
cardiomyopathy, and thrombosis, leading to a “vicious 
cycle“ [13, 31, 32]. Although the exact pathophysiological 
mechanisms underlying the high-risk interaction 
between COVID-19 and existing cardiovascular disease 
are not fully elucidated, Drigin et al. postulate that the 
increased susceptibility to COVID-19 infection and car-
diovascular complications associated with COVID-19 
may be partially due to immune dysregulation and 
inflammation related to cardiovascular diseases exacer-
bated by viral infection [32]. Our study also supports 
their stance and suggests that cardiovascular diseases 
have a strong association and impact on the severity of 
COVID-19, leading to fatal outcomes. Previous studies 
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on the involvement of the kidneys in patients with 
COVID-19 are contradictory. In initial studies and 
reports, the frequency of kidney diseases in patients with 
COVID-19 was negligible, and limited results were 
reported on the frequency of acute kidney injury in 
patients with COVID-19, while newer studies report a 
higher frequency of kidney abnormalities in patients with 
COVID-19 [33]. According to the results of some studies, 
kidney damage is commonly seen in conjunction with 
heart damage, likely because both of these complications 
are predictors of severe disease [34]. Although it is 
known that the Sars-CoV-2 virus primarily targets the 
lungs, the mechanisms leading to kidney dysfunction 
remain unclear. Mouliou et al. state that social vulnera-
bility to respiratory infections is equally shaped in 
women and younger generations as in older individuals, 
with a noticeable association with previous lung inflam-
mation and headaches, while no significant correlation 
has been observed with underlying medical conditions. 
Kidney disease is a major complication of viral infection, 
which can cause both acute and chronic kidney disease 
through various mechanisms, such as immune-mediated 
injury, direct injury by viral cells, systemic effects, and 
nephrotoxicity caused by antiviral drugs and hypoxia of 
renal tissue [35, 36]. Specific mechanisms for COVID-19 
include the entry of SARS-CoV-2 into the kidneys and 
the binding of SARS-CoV-2 to the ACE2 receptor on the 
host cell membrane; in the kidneys, the ACE2 receptor is 
expressed in the apical borders of proximal tubules, as 
well as in podocytes [37]. It is known that COVID-19 
stimulates unbalanced activation of the renin-angioten-
sin-aldosterone system (RAAS), causing regulation of 
ACE2 membrane-bound receptors that promote the 
accumulation of angiotensin II by reducing its degrada-
tion into angiotensin 1 [7]. Unbalanced activation of the 
RAAS leads to inflammation, vasoconstriction, and fibro-
sis at the level of the kidneys [38]. In addition, patients 
with comorbid chronic kidney disease (CKD) have a 
higher risk of upper respiratory tract infections and 
pneumonia due to persistent proinflammatory state and 
defects in innate and adaptive immunity [39]. While any 
medication can damage the kidneys, COVID-19 or anti-
inflammatory drugs are not exceptions to this rule, and 
Cheng et al. posit that patients with COVID-19 have a 
high prevalence of kidney disease upon admission and a 
high rate of hospital mortality [40, 41]. Similarly, Fabrizi 
et al. conclude in their meta-analysis that there is a con-
sistent relationship between the development of acute ill-
nesses and poor outcomes (mortality rate) in hospitalized 
patients with COVID-19 [42]. These data are consistent 
with the results of our study, where we found a strong 
association and negative impact of urinary system dis-
eases on the severity of COVID-19, which can lead to 
fatal outcomes.

Conclusion
Our study has shown that comorbidities such as urinary 
system diseases, CVD, and other comorbidities tend 
to have a negative impact on COVID-19 disease, lead-
ing to a tendency towards poor outcomes that result in 
mortality, while diabetes mellitus and hypertension have 
an impact but without statistical significance. This study 
has limitations such as a retrospective design, and it is 
well-known that prospective studies with data at base-
line and follow-up provide better evidence. Addition-
ally, the study provides data from a single institution, 
suggesting the need for larger multicenter studies focus-
ing on reporting comorbidities in admitted COVID-19 
patients. Patients who were not hospitalized, and there-
fore were not included in the study, are in a significant 
number which could influence the study results. The 
research did not include the vaccination status of partici-
pants due to the lack of mandatory vaccinations during 
the course of the COVID-19 infection at the time of the 
study, as well as the limited availability of vaccines dur-
ing that period which could affect the study results due to 
reported adverse events that in some cases could resem-
ble COVID-19 symptoms. The study utilized a Multi 
Real-time RT-PCR kit which is a highly sensitive, specific, 
and rapid test for reliably detecting viral RNA in small 
samples with a low error rate, supporting the reliability 
of the data obtained in this study. Therefore, the study 
certainly makes a slight advancement in discovering data 
in the “vicious circle” of the impact of comorbidities on 
COVID-19 disease.
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