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ORIGINAL ARTICLE

CLINICAL FEATURES AND OUTCOMES OF COVID-19
PATIENTS WITH CARDIOVASCULAR DISEASE: SINGLE
CENTER EXPERIENCE

Kardiyovaskiiler Hastaligi Olan COVID-19 Hastalarinin Klinik
Ozellikleri ve Sonlanimlari: Tek Merkez Deneyimi

Aysegul ULGEN KUNAK?, Tolga KUNAK?

ABSTRACT

Objective: The COVID-19 pandemic has highlighted the increased vulnerability of individuals with pre-exis-
ting cardiovascular disease (CVD) to severe outcomes. This study aimed to examine the clinical characte-
ristics and outcomes of COVID-19 patients with and without CVD at Kepez State Hospital, Antalya, Turkiye.

Material and Methods: Between March 15 and June 1, 2020, 92 adult patients with confirmed COVID-19
were enrolled. Demographic data, laboratory results, CT findings, treatments, and outcomes were collected
and compared between those with and without CVD to explore the relationship between cardiac comorbi-
dities and COVID-19 severity.

Results: Patients with CVD were older, had higher rates of comorbidities like diabetes, hypertension, and
dyslipidemia, and presented with more severe symptoms, including shortness of breath. These patients
showed higher levels of inflammatory markers (CRP, D-dimer, and troponin T). CVD patients required more
oxygen supplementation, non-invasive ventilation, and intubation, leading to higher ICU admission rates
and longer hospital stays. Complications such as sepsis, ARDS, and thromboembolism were more common
in the CVD group, with all three deaths occurring in this population.

Conclusion: WCOVID-19 patients with pre-existing CVD are at a significantly higher risk of severe outcomes,
underscoring the need for targeted risk assessment and management strategies to improve care and reduce
morbidity and mortality in this high-risk group.
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OZET

Amag: COVID-19 pandemisi, kardiyovaskiiler hastaligi (KVH) olan bireylerin ciddi sonuglara karsi daha du-
yarl oldugunu gostermistir. Bu ¢alisma, Antalya Kepez Devlet Hastanesi'nde KVH'li ve KVH'siz COVID-19
hastalarinin klinik 6zelliklerini ve sonuglarini incelemeyi amaglamistir.

Gereg ve Yontemler: 15 Mart ile 1 Haziran 2020 tarihleri arasinda COVID-19 testi pozitif 92 yetiskin hasta
¢alismaya dahil edilmistir. Demografik veriler, laboratuvar sonuglari, BT bulgulari, tedaviler ve sonuglar top-
lanmis ve KVH'li ve KVH'siz hastalar arasinda karsilastirmalar yapilmistir.

Bulgular: KVH'li hastalar daha yasliydi, diyabet, hipertansiyon ve dislipidemi gibi daha yiksek oranda eslik
eden hastaliklara sahipti ve daha siddetli semptomlar (6zellikle nefes darligi) gosteriyorlardi. Ayrica bu has-
talarda inflamatuar belirtegler (CRP, D-dimer ve troponin T) daha yiiksekti. KVH'li hastalar daha fazla oksijen
destegi, non-invaziv ventilasyon ve entiibasyona ihtiya¢ duydu, bu da daha yiiksek bir Yogun Bakim Unitesi
(YBU) yatis orani ve daha uzun hastanede kalis siirelerine yol a¢t. Sepsis, ARDS ve tromboembolizm gibi
komplikasyonlar KVH’l hastalarda daha yaygin olup, 6len {g hastanin tamami KVH'lydi.

Sonug: COVID-19, KVH'si olan hastalar igin ciddi sonuglar agisindan daha yuksek bir risk olusturdugundan, bu
yuksek riskli grup igin 6zel risk degerlendirmesi ve tedavi stratejileri gereklidir.

Anahtar Kelimeler: COVID-19; Hastalik Progresyonu; Kardiyovaskiiler Hastaliklar; Klinik Ozellikler; Sonlanimlar
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INTRODUCTION

The COVID-19 pandemic has revealed significant
vulnerabilities in  patients with  pre-existing
cardiovascular diseases (CVD). As a novel respiratory
virus, SARS-CoV-2 not only affects the lungs but
also has a profound impact on the cardiovascular
system, often exacerbating underlying conditions and
complicating clinical outcomes. Individuals with CVD
are at a higher risk of severe illness and mortality,
highlighting the intricate interplay between viral
infections and cardiovascular health. This article delves
into the clinical features, disease progression, and
outcomes of COVID-19 in patients with cardiovascular
comorbidities, aiming to provide a comprehensive
understanding of how these factors contribute to the
overall prognosis and management of this high-risk
population.

MATERIALS AND METHODS

This retrospective single-center study included 92
patients over 18 years old who were admitted to Kepez
State Hospital in Antalya, Tirkiye between March 15
and June 1, 2020, with suspected COVID-19 infection
and who were followed PCR diagnosed a COVID-19
test positivity. The COVID-19 patients, who were
subsequently scanned through the hospital records
system and chart review, were divided into two groups
based on whether they had cardiovascular disease or
not.

Demographic data, laboratory test results, chest
computed tomography findings, in-hospital treatment,
and in-hospital outcomes for patients with and without
CVD were collected. If the data from the records
were missing or needed to be verified, the data were
obtained through direct contact with the physicians
and other health care providers. All data were
reviewed by two physicians. Sepsis and septic shock
were defined according to the 2016 Third International
Consensus Definition (1). Acute Respiratory Distress
Syndrome (ARDS) was defined according to the interim
guidance of WHO for novel coronavirus. Whether
there is a difference between the groups in terms of
disease progression and prognosis was retrospectively
evaluated.

Data analysis was conducted separately for patients
with and without cardiovascular disease. Continuous
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variables are presented as either the mean (standard
deviation) or the median (interquartile range),
depending on the distribution. Categorical variables
were analyzed using the chi-square test, with the Fisher
exact test applied to categories with smaller sample
sizes. Comparisons of continuous variables were made
using the Mann-Whitney U test. All statistical analyses
were performed using SPSS software version 22.0 (IBM
Corp. Released 2013. IBM SPSS Statistics for Windows,
Version 22.0. Armonk, NY: IBM Corp.) and a significance
level of P<0.05 was considered statistically significant.
The study was approved by Akdeniz University Faculty
of Medicine Clinical Research Ethics Committee (KAEK-
409, 12.06.2020).

RESULTS

The mean patient age was 49.8 years, with a slight
predominance of men (52%). Coronary heart disease
was the most common heart disease (Table 1). Typical
symptoms were cough, fatigue, fever, shortness
of breath and myalgia, while arthralgia, headache,
nausea and vomiting occurred less frequently (Table
2). Patients with CVD were significantly older and had
higher comorbidity rates of diabetes, hypertension,
and dyslipidemia. Shortness of breath was significantly
more common in the CVD group. There were no
significant differences in gender, concomitant asthma
or chronic obstructive pulmonary disease, or other
underlying symptoms. Patients with CVD were more
likely to receive chronic therapy with ACEi, ARB,
ARNI, anti-aggregants, anticoagulants and statins. At
admission, vital signs were similar between groups,
except for significantly lower ambient air oxygen
saturation and higher respiratory rate in CVD patients
(Table 3). The laboratory parameters are listed in Table
4. Compared to non CVD patients, the CVD group had
significantly lower haemoglobin, lymphocyte count,
serum calcium and albumin levels. Importantly, lactate
dehydrogenase, baseline and peak CRP, high-sensitivity
troponin T and D-dimer levels were increased in the
CVD group. Chest CT findings were essentially similar,
with air bronchogram frequency being the only
significant difference between groups. Table 5 provides
data in hospital management. CVD patients showed
higher rates of nasal oxygen and oxygen mask use.
Five patients required intubation, and the intubation
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rate was increased in the CVD group. Non-invasive
ventilation was used in 4.5% of patients. ICU admission
was significantly higher in CVD patients (53.3% vs. 6.5%,
p<0.001). Total hospital stay was longer in the CVD
group, although ICU length of stay was comparable.
Complications primarily included sepsis or septic
shock, ARDS, and arterial/venous thromboembolism.
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All three deaths occurred in the CVD group (Table 6).

DISCUSSION

Our study aimed to assess the outcomes of COVID-19
patients with pre-existing cardiovascular disease
and determine the extent to which these patients
experienced elevated risks for adverse outcomes,

Table 1. Baseline characteristics of the study group

Total Patients with cardiac disease Patients without cardiac disease p-value
(N: 92) (N:15) (N:77)
Demographics
Age, years 49.8+18.4 72.5+15.8 45.4+15.4 <0.001
Sex (male), n (%) 52 (56.5) 11(73.3) 41 (53.2) 0.169
Clinical history, n (%)
Hypertension 26 (28.3) 12 (80) 14 (18.2) <0.001
Diabetes 16 (17.4) 7 (46.7) 9(11.7) 0.004
Smoker 19 (20.7) 4(26.7) 15 (19.5) 0.503
Dyslipidaemia 11 (12) 7(46.7) 4(5.2) <0.001
Heart Failure 6 (6.5) 6 (40) 0(0) <0.001
Atrial Fibrillation 7(7.6) 7 (46.7) 0(0) <0.001
Coronary Artery Disease 10 (10.9) 10 (66.7) 0(0) <0.001
Valvular heart disease 6 (6.5) 6 (40) 0(0) <0.001
Chronic Obstructive Pulmonary Disease 9(9.8) 3(20) 6(7.8) 0.160
Asthma 10 (10.9) 0(0) 10 (13) 0.358
Prior ACEi/ARB/ARNI therapy 18 (19.6) 8(53.3) 10 (13) 0.001
Prior anticoagulant therapy 5(5.4) 4(26.7) 1(1.3) 0.002
Prior antiaggregant therapy 13 (14.1) 8(53.3) 5(6.5) <0.001
Prior statin therapy 8(8.7) 7 (46.7) 1(1.3) <0.001
ACEi: Angiotensin converting enzyme inhibitor, ARB: Angiotensin receptor blocker, ARNI: Angiotensin receptor neprilysin inhibitor
Table 2. Symptoms on admission
Total Patients with cardiac disease | Patients without cardiac disease P-value
(N:92) (N:15) (N:77)

Symptoms on admission, n (%)
Cough 70(76.1) 12 (80) 58 (75.3) 0.69
Fatigue 51 (55.4) 11 (73.3) 40 (51.9) 0.127
Fever 47 (51.1) 11(73.3) 36 (46.8) 0.06
Short of breath 47 (51.1) 12 (80) 35 (45.5) 0.014
Myalgia 40 (43.5) 8(53.3) 32 (41.6) 0.400
Arthralgia 26 (28.3) 5(33.3) 21(27.3) 0.755
Headache 23 (25) 1(6.7) 22 (28.6) 0.104
Nausea or Vomiting 13 (14.1) 3(20) 10 (13) 0.476
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Table 3. Vital signs on admission

Vital signs on admission Total Patients with cardiac disease Patients without cardiac disease P-value
N:92 N:15 N:77
Temperature , C 37.03+0.7 37.4+0.8 36.9+0.7 0.078
Systolic blood pressure, mmHg 115.9+13.7 117.3+16.6 115.6+13.2 0.57
Diastolic blood pressure, mmHg 71.1+8.8 70.7+11.6 71.248.2 0.93
Heart rate, b.p.m 88.5+17 96.7+29 86.9+13.2 0.39
Oxygen saturation (ambient air), % 95.9+3.6 92.245.7 96.7+2.5 <0.001
Respiratory rate, per minute 1743 19.6%3 16.4+3 0.001
Table 4. Laboratory findings
Laboratory Findings
Variable Reference range Total Patients with CVD | Patients without CVD P-value
N:92 N:15 77

Haemoglobin, g/dI (11.9-16.9) 13.5+1.7 12.1+1.6 13.8+1.5 0.001
White blood cell count, per pL (3910-10.900) 713143015 809443042 6939+2993 0.135
Neutrophils, per pL (1800-6980) 4724+2729 6159+2629 443742674 0.021
Lymphocytes, per plL (1260-3350) 17264958 12004937 1831933 0.009
Platelet count, per pL (166.000-308.000) | 199833+78850 | 211400+100757 197520174326 0.697
Blood urea nitrogen, mg/dL (8.9-20.6) 13.8648 20.6116 12.5+4.1 <0.001
Creatinine, mg/dL (0.72-1.25) 0.85+0.23 1.02+0.42 0.8240.15 0.023
Sodium, mEq/L (135-145) 138+2.9 137+2.8 138+2.9 0.115
Potassium, mEq/L (3.5-5.1) 4.14+0.36 4.27+0.5 4.1+0.3 0.546
Magnesium, mg/dL (1.6-2.6) 1.93+0.2 1.84+0.21 1.97+0.18 0.09
Calcium, mg/dL (8.4-10.2) 9.18+0.74 8.740.6 9.3+0.7 0.003
Alanine aminotransferase, U/L (5-55) 42.2+76 38.9+30 42.942.7 0.607
Aspartate transaminase, U/L (5-34) 34.7+34 39.2+27 33.9+35.8 0.413
Total bilirubin, mg/dL (0.2-1.2) 0.57+0.26 0.65+0.3 0.55+0.26 0.410
Lactate dehydrogenase, U/L (125-220) 253.7+108 327105 2381102 0.001
Baseline C-reactive protein, mg/L (0-5) 37.3+59,8 86.2+80 27.5+50.1 <0.001
Peak C-reactive protein, mg/L (0-5) 65.6+80.6 156.8+105 47.3+60.7 <0.001
Albumin, g/L (35-52) 37.747.4 34.246.6 38.747.3 0.007
High sensitivity troponin T, ng/L (0-14) 27.1£118 151.4+286 5.449.1 <0.001
Creatine kinase, U/L (30-200) 921+91.8 131.8+£129 81.3%77.5 0.341
D-Dimer, ng/ml (0-240) 559.8+1542 1803+3457 3194573 <0.001
Fibrinogen, mg/dL (200-400) 376.4+177 502+189 359+171 0.08
Ferritin, ng/ml (22-322) 270.7+326 518+433 240+302 0.09
Prothrombin time, s (10-13.5 13.8+5.9 14.245.1 13.7¢6.1 0.368
Activated partial thromboplastin times (25.1-36.5) 29.745.1 29.145.6 29.845 0.625
International Normalized Ratio (INR) (0.8-1.2) 1.21+0.5 1.26+0.46 1.2+0.5 0.193
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Table 5. In-hospital management of study group

In hospital management of the patients Total Patients with CVD Patients without CVD P-value
N: 88 N:15 N:73
Needed ventilatory support
Nasal oxygen 2-4 L/min, n (%) 25 (28.4) 8(53.3) 17 (23.3) 0.023
Oxygen with mask, n (%) 6(6.8) 4(26.7) 2(2.7) 0.006
Non-invasive ventilation, n (%) 4(4.5) 2(13.3) 2(2.7) 0.123
Intubation, n (%) 5(5.7) 4(26.7) 1(1.4) 0.002
CVD: Cardiovascular Disease
Table 6. In-hospital outcomes of study group.
In hospital outcomes Total Patients with CVD Patients without CVD | P-value
N:88 N:15 N:73
Intensive care unit admission, n (%) 13 (14.1) 8(53.3) 5(6.5) <0.001
Hospital length of stay, days 11.6+10.4 18.4+15.7 10.2+8.5 0.005
Intensive care unit length of stay, days 18+20 16.8+16.8 20427 0.833
ARDS, n (%) 5(5.4) 4(26.7) 1(1.3) 0.002
Thromboembolic complications, n (%) 2(2.2) 2(13.3) 0(0) 0.025
Septic shock/sepsis, n (%) 6 (6.5) 5(33.3) 1(1.3) <0.001
Death 3(3.3) 3(20) 0(0) 0.004
CVD: Cardiovascular Disease, ARDS: Acute Respiratory Distress Syndrome

including mortality, respiratory failure, and prolonged
hospitalization. The findings reveal a significantly higher
rate of complications and poorer outcomes among
patients with CVD, aligning with prior evidence on
the interaction between COVID-19 and cardiovascular
comorbidities (2,3).

The presence of pre-existing CVD was associated with a
markedly increased risk of severe COVID-19 outcomes,
including a higher likelihood of intensive care unit
(ICU) admission and use of mechanical ventilation (4).
Studies have shown that patients with CVD tend to
exhibit increased levels of pro-inflammatory cytokines
and endothelial dysfunction, which can exacerbate the
cytokine storm and respiratory distress seen in severe
COVID-19 cases (5). This heightened inflammatory
response may lead to increased cardiac stress and
accelerate the progression of acute respiratory
failure (6,7). Furthermore, the systemic inflammation
triggered by SARS-CoV-2 may aggravate underlying
cardiovascular issues, creating a feedback loop that
worsens both cardiac and pulmonary function (8).

Our findings showed that patients with CVD had
significantly higher mortality rates than those without

pre-existing cardiovascular conditions. This elevated
mortality risk aligns with prior studies indicating
that pre-existing heart conditions make patients
more vulnerable to adverse COVID-19 outcomes,
particularly in older adults with underlying conditions
like hypertension and coronary artery disease (9,10).
The ACE2 receptor, utilized by SARS-CoV-2 for cellular
entry, is highly expressed in cardiac tissue, which may
explain the direct viral impact on the cardiovascular
system and increased fatality risk among CVD patients
(11).

Studies have also shown that arrhythmias and
myocardial injury are common complications in
COVID-19 patients with CVD, often manifesting
early in the disease course (12). Myocardial injury
markers, particularly elevated troponin levels,
have been associated with a poorer prognosis and
increased mortality in COVID-19, indicating that
cardiac complications contribute significantly to the
heightened mortality in this group (13). Notably, a
retrospective study by Shi et al. found that mortality
among COVID-19 patients with elevated troponin
levels was markedly higher than in those with normal
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levels, underscoring the role of cardiac injury in adverse
outcomes (14).

Patients with pre-existing CVD were also more likely to
experience prolonged hospitalization and extended ICU
stays, likely due to the need for close monitoring and
management of both respiratory and cardiac functions
(15). Inflammatory processes and endothelial injury
associated with COVID-19 may worsen atherosclerosis,
resulting in acute coronary syndromes or exacerbation
of heart failure (16). Additionally, prolonged hospital
stays and ICU admissions expose CVD patients to
a higher risk of secondary infections and further
complications, such as sepsis or acute kidney injury,
which further worsens outcomes (17).

Several studies have examined the impact of
cardiovascular medications, particularly ACE inhibitors
and angiotensin Il receptor blockers (ARBs), on
COVID-19 outcomes in patients with CVD. ACE2,
the receptor for SARS-CoV-2, is upregulated by ACE
inhibitors and ARBs, raising concerns about increased
susceptibility to infection among users of these drugs
(18). However, evidence remains inconclusive, with
some studies suggesting that these medications may
confer protective effects by reducing inflammation
and preventing cardiovascular complications during
COVID-19 infection (19,20). A large meta-analysis
by Zhang et al. found no increased risk of adverse
outcomes associated with ACE inhibitors or ARBs in
COVID-19 patients with hypertension, indicating these
drugs may be safely continued (21).

Mechanistically, the interaction between COVID-19
and CVD may be explained by a combination of direct
viral injury, heightened inflammatory response, and
coagulation abnormalities. The virus can directly
infect cardiac cells, while the ensuing inflammatory
response leads to myocardial injury and arrhythmias
(22). Moreover, SARS-CoV-2 is known to induce a
hypercoagulable state, which may cause thrombosis
and contribute to ischemic events such as myocardial
infarction and stroke, both of which are more common
in patients with CVD (23,24). Elevated D-dimer levels
and other markers of coagulation have been associated
with severe outcomes and may serve as prognostic
indicators in COVID-19 patients with CVD (25).

While this study provides valuable insights into the
outcomes of COVID-19 patients with cardiovascular

Bozok Tip Derg 2025;15(1):70-76
Bozok Med J 2025;15(1):70-76

disease (CVD), several limitations must be
acknowledged. Firstly, our findings are derived from
a hospital-based cohort and may not fully represent
outcomes in milder cases of COVID-19 managed in
outpatient settings. Furthermore, the limited sample
size presents another important limitation. As an
observational study, confounding variables may have
influenced the associations observed between CVD
and COVID-19 outcomes. Future research should focus
on longitudinal studies to better understand the long-
term effects of COVID-19 on cardiovascular health in
this high-risk population.

CONCLUSION

These findings underscore the heightened vulnerability
of COVID-19 patients with pre-existing CVD to adverse
outcomes, necessitating tailored risk stratification and
therapeutic interventions for optimal patient care and
mitigation of morbidity and mortality in this high-
risk population. Understanding the intricate interplay
between COVID-19 and cardiovascular health is
imperative for informing evidence-based practices and
enhancing clinical management strategies.
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