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The frequency of coexistent cardio-metabolic diseases in 
COVID-19 patients and their effects on clinical outcomes
COVID-19 hastalarında eşlik eden kardiyo-metabolik 
hastalık sıklıkları ve klinik sonlanımlar üzerine etkileri

SUMMARY

Aim: We aimed to determine the frequency and characteristics 
of cardio-metabolic comorbidities (CMC) in patients hospitalized 
with the diagnosis of COVID-19 disease.

Material and Methods: In this retrospective study, 159 patients 
with a confirmed diagnosis of COVID-19 with polymerase chain 
reaction (PCR) were included out of 313 patients hospitalized with 
suspected COVID-19. CMC frequencies, patients characteristics, 
duration of hospitalizations, and clinical outcomes (discharge, 
death, ICU need) were determined.

Results: In COVID-19 patients, the frequencies of hypertension, 
diabetes mellitus, hyperlipidemia, coronary artery disease, 
chronic kidney disease, congestive heart failure, and 
cerebrovascular disease were 39%, 24.5%, 24.5%, 20.1%, 11.9%, 
9.4%, and 8.2%, respectively. There were 79 cases (49.1%) with 
at least 1 CMC and 42 (26.1%) cases with ≥3 CMC. The median 
duration of hospitalization was four days, the mortality rate 
was 1.3%, and the frequency of ICU need was 2.5%. All CMC 
frequencies increased significantly with advancing age (p<0.05 
for all). Compared to PCR negative cases, the mean duration 
of hospitalization (p=0.001) was longer, and the frequency of 
hypertension (p=0.008) was lower in PCR-positive COVID-19 
patients.

Conclusion: Cardio-metabolic comorbidity frequencies in 
hospitalized COVID-19 patients were not higher than COVID-19 
PCR negative cases and similar age groups without COVID-19 
infection in national epidemiological studies. The presence of 
multiple CMCs were approximately one of every 4 cases, in all of 
those who died and in half of those who developed ICU needs, 
suggests that the coexistence of CMCs rather than their presence 
alone causes a cumulative risk increase on clinical outcomes 
associated with COVID-19.
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ÖZET

Amaç: Koronavirus hastalığı 2019 (COVID-19) tanısıyla hastaneye 
yatan hastalarda kardiyo-metabolik komorbidite (KMK) 
sıklıklarının ve özelliklerinin belirlenmesi amaçladık.

Materyal ve Metodlar: Retrospektif, gözlemsel, klinik çalışmaya 
COVID-19 şüphesi ile hastaneye yatan 313 hastadan, polimeraz 
zincir reaksiyonu (PCR) ile konfirme COVID-19 tanısı olan 159 
hasta alındı. KMK sıklıkları, hastaların özellikleri, yatış süreleri ve 
klinik sonlanımları (taburcu, eksitus, YBÜ ihtiyacı) değerlendirildi.

Bulgular: COVID-19 hastalarında; hipertansiyon, diabetes 
mellitus, hiperlipidemi, koroner arter hastalığı, kronik böbrek 
hastalığı, konjestif kalp yetersizliği ve serebrovasküler hastalık 
sıklıkları sırasıyla; %39, %24,5, %24,5, %20,1, %11,9, %9,4 ve %8,2 
idi. En az 1 KMK olan 79 olgu (%49,1), ≥3 KMK olan 42 (%26,1) 
olgu vardı. Medyan yatış süresi dört gün, mortalite sıklığı %1,3, 
YBÜ ihtiyacı sıklığı %2,5 idi. Yaş arttıkça tüm KMK sıklıklarının 
anlamlı arttığı görüldü (tümü için p<0.05). PCR negatif olgulara 
göre PCR pozitif COVID-19 hastalarında ortalama yatış süresi 
(p=0,001) uzun, hipertansiyon sıklığı (p=0,008) düşüktü.

Sonuç: Hastaneye yatan COVID-19 hastalarında KMK sıklıklarının 
COVID-19 PCR negatif olgulara ve ulusal epidemiyolojik 
çalışmalardaki benzer yaş gruplarına göre yüksek bulunmadığı 
görülmüştür. Bununla birlikte yaklaşık her dört olgudan birinde, 
eksitus olanların tümünde ve YBÜ ihtiyacı gelişenlerin yarısında 
çoklu KMK varlığı, KMK’lerin tek başlarına varlıklarından 
ziyade bir arada bulunmalarının COVID-19 ile ilişkili klinik 
sonlanımlar üzerinde kümülatif bir risk artışına neden olduklarını 
düşündürmektedir.

Anahtar kelimeler: COVID-19, kardiyo-metabolik komorbidite, 
yatan hasta
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INTRODUCTION

In retrospective, observational studies, systematic reviews, 
and meta-analyses, although their frequency varies 
according to the population, it was shown that underlying 
cardiovascular disease and/or cardiac risk factors are 
common and that comorbidities such as hypertension 
(HT), diabetes mellitus (DM), cardiovascular disease, 
chronic kidney disease (CKD), and cerebrovascular disease 
(CVD) are associated with increased disease severity and 
mortality, together with advanced age and male gender 
in patients with severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) (1-7). In the summary report 
of the Chinese Center for Disease Control and Prevention, 
the case-mortality rate was published as 2.3% in 44.672 
confirmed COVID-19 cases. However, those with known 
comorbidities were reported to have much higher rates 
(10.5% for cardiovascular disease, 7.3% for DM, 7.3% for 
chronic respiratory disease. 6.3% for HT, and 5.6% for 
cancer) (8). The COVID-19 pandemic continues globally, 
and at this stage, increasing the knowledge and sharing 
of comorbidity characteristics in COVID-19 patients and 
the management of cardio-metabolic diseases should be 
among the primary goals. This study aims to determine the 
frequency of cardio-metabolic comorbid diseases such as 
HT, DM, coronary artery disease (CAD), congestive heart 
failure (CHF), hyperlipidemia (HL), CKD, and CVD in patients 
with COVID-19 infection and to determine whether cardio-
metabolic comorbid conditions differ according to age 
groups, duration of hospitalization and clinical outcomes 
(discharge, death, and intensive care need).

MATERIAL AND METHODS

In this single-center, retrospective, observational clinical 
study, 159 patients diagnosed with COVID-19 confirmed 
by polymerase chain reaction (PCR), out of a total of 313 
patients hospitalized with suspected COVID-19 infection 
in Istanbul Medeniyet University Goztepe Training and 
Research Hospital between 21.03.2020 and 30.04.2020, 
were included consecutively. The trial protocol was 
approved by the hospital ethics committee (2020/0339) 
and conducted in accordance with the Declaration of 
Helsinki.

Inclusion Criteria
Adults (over 18 years old), laboratory confirmation of 
COVID-19 by real-time PCR, chest computed tomographic 
(CT) findings meeting the standard for diagnosis of 
COVID-19.

Exclusion Criteria
Missing data on clinical or laboratory characteristics, 
patients admitted to the intensive care unit (ICU).

The Primary Endpoint of The Study
Determination of the frequencies of cardio-metabolic 
comorbid diseases such as HT, DM, CAD, CHF, HL, CKD, and 
CVD in patients with COVID-19 infection.

The Secondary Endpoint of The Study
Evaluating whether the frequencies of cardio-metabolic 
comorbidity differ according to age groups, duration of 
hospitalization, and clinical outcomes (discharge, death, 
intensive care need).

Study Design
Age and gender characteristics, laboratory, and imaging 
data (complete blood count, random blood glucose, liver, 
and renal function, electrolytes, lactate dehydrogenase, 
ferritin, C reactive protein, procalcitonin, cardiac troponin I, 
coagulation function, and chest CT scan), clinical outcomes 
(discharge, death, intensive care need) of the patients 
who met the inclusion criteria were recorded. Three 
study researchers independently controlled the study 
data. In agreement with the WHO guidance, laboratory 
confirmation for SARS-Cov-2 was defined as a positive 
result of real-time reverse transcriptase-polymerase 
chain reaction (RTPCR) assay of nasal and pharyngeal 
swabs (9). Cardio-metabolic comorbidity definitions were 
determined by checking the patients' hospital records, 
clinical and laboratory findings, the drugs they have been 
used, and drug use reports of the patients for their current 
comorbidity conditions on the National Medula electronic 
prescription system (Medula System: https://medeczane.
sgk.gov.tr/doktor/login.jsp).

The frequency of cardio-metabolic comorbidities in 
patients with COVID-19 and positive PCR were compared 
with COVID-19 PCR negative patients and also with the 
precious prevalence studies of DM, HT, and CKD that had 
been conducted in Turkey (10-12). It was assessed whether 
the frequencies of cardio-metabolic comorbidity differed 
according to age groups, duration of hospitalization, and 
clinical outcomes (discharge, death, intensive care need).

Statistical Analysis
NCSS (Number Cruncher Statistical System) program was 
used. Descriptive statistical methods (mean, standard 
deviation, median, frequency, percentage, minimum, 
maximum values) were used while evaluating the study 
data. The Shapiro-Wilk test and graphical analysis tested 
the compliance of quantitative data to normal distribution. 
Student t-test was performed to compare normally 
distributed quantitative variables between two groups, 
Mann-Whitney U test was used to compare non-normally 
distributed variables between two groups. Kruskal-Wallis 
test and Dunn-Bonferroni test were performed to compare 
more than two groups of quantitative variables that did 
not show normal distribution. Pearson's chi-square test, 
Fisher's exact test, and Fisher-Freeman-Halton exact 
test were used to compare qualitative data. Statistical 
significance was accepted as p <0.05.
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RESULTS

Out of a total of 313 patients hospitalized with suspected 
COVID-19, 159 patients (87 men, 72 women, mean age: 
57.2±16.9 years) with a diagnosis of COVID-19 confirmed 
by PCR were included in the study.

In PCR confirmed COVID-19 patients, the frequencies of 
HT, DM, HL, CAD, CKD, CHF and CVD were respectively 
39%, 24.5%, 24.5%, 20.1%, 11.9%, 9.4% and 8.2%. There 
were 79 cases (49.1%) with at least 1 cardio-metabolic 
comorbidity, 42 (26.1%) cases with ≥3 cardio-metabolic 
comorbidity, the median duration of hospitalization was 
4 days, the frequency of mortality was 1.3% (2 cases), 

and the frequency of patients with ICU need was 2.5% (4 
cases). When compared with COVID-19 PCR negative cases, 
mean duration of hospitalization (p = 0.001), aspartate 
aminotransferase (AST) (p = 0.001), ferritin (p = 0.002), 
creatine phosphokinase (CPK) (p = 0.047) and hemoglobin 
levels (p = 0.001) were high, hypertension frequency (p = 
0.008), sodium (p = 0.004), calcium (p = 0.001), leukocyte 
(p = 0.001), platelet (p = 0.001) and absolute lymphocyte (p 
= 0.005) levels were low in COVID-19 PCR positive patients 
(Table 1). The mean age, mean duration of hospitalization, 
clinical outcomes and cardio-metabolic comorbidity 
distributions were similar in males compared to females 
(p> 0.05 for all).

Table 1. Clinical characteristics of the cases

PCR: Polymerase chain reaction, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, CRP: C-reactive protein, LDH: Lactate dehydroge-

nase, CPK: Creatine phosphokinase, INR: International normalized ratio.

https://doi.org/10.35514/mtd.2021.53
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It was observed that the frequency of all cardio-metabolic 
comorbidity increased significantly (p <0.05 for all) as the 
age advanced (especially from> 60 years of age) in patients 
with PCR confirmed COVID-19, and the frequency of HT, 
DM, and HL decreased in the age group of ≥80 years (Table 
2). The mean duration of hospitalization did not differ 
significantly between cardio-metabolic comorbidities 
(Table 3).

The evaluations of COVID-19 PCR positive cases by 
the most common comorbidities: In patients with DM 
compared to the patients without DM; mean age (65.2±14.4 
vs. 54.6±16.9, p=0.001), HT (74.4% vs. 27.5%, p=0.001), 
CAD (35.9% vs. 15%, p=0.005), HL (61.5% vs. 12.5%, 
p=0.001) and CKD (23.1% vs. 8.3%, p=0.022) frequencies; 
In patients with HT compared to the patients without HT; 
mean age (69±12.6 vs.49.6±14.8, p=0.001), DM (46.8% 
vs. 10,3%, p=0.001), CAD (46.8% vs. 3.1%, p=0.001), CVD 
(21% vs. 0%, p=0.001), HL (51.6% vs. 7.2%, p=0.001), CKD 
(30.6% vs. 0%, p=0.001) and CHF (21% vs. 2.1%, p=0.001) 
frequencies; In patients with CAD compared to the 
patients without CAD; mean age (70.8±12.1 vs.53.7±16.2, 

p=0.001), HT (90.6% vs. 26%, p=0.001), DM (43.8% vs. 
19.7%, p=0.005), CVD (28.1% vs. 3.1%, p=0.001), HL (65.6% 
vs. 14.2%, p=0.001), CKD (40.6% vs. 4.7%, p=0.001) and 
CHF (34.4% vs. 3.1%, p=0.001) frequencies were high, and 
gender characteristics, mean duration of hospitalization 
and clinical outcomes were similar (p> 0.05 for all).

All those who died and developed ICU need were male. In 
those who need ICU, median duration of hospitalization 
(p=0.001), and in those who died, CVD (p=0.004), CKD 
(p=0.019), C reactive protein levels (p=0.027), frequency 
of procalcitonin elevation (p = 0.024), absolute lymphocyte 
count levels (p = 0.030), and frequency of patients with 
lymphopenia (p = 0.021) were higher (Table 4).

Characteristics of patients who died: The mean age was 
69 years. Both cases were male. The cause of death was 
sudden cardiac arrest in one case and sudden respiratory 
failure in the other. In both cases, DM, HT, CKD, CAD, CVD, 
and HL were coexistent cardio-metabolic comorbidities, 
one case also had chronic obstructive pulmonary disease, 
and the other had the myelodysplastic syndrome.

Table 2. Cardio-metabolic comorbidity distribution of COVID-19 PCR positive cases by age groups

Table 3. Cardio-metabolic comorbidity distribution of COVID-19 PCR positive cases by the duration of hospitalization
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Characteristics of patients who needed ICU: The mean 
age was 49 years. All of them were male. DM and CVD 
in one case, HT, DM, and HL in the other case were the 
coexistent cardio-metabolic comorbidities, and 2 cases 
had no accompanying comorbidities.

Treatment characteristics used by the patients for 
comorbid conditions: Of those with hypertension, 31 
patients were using angiotensin-converting enzyme 
inhibitors, 16 patients angiotensin receptor blockers, 
23 patients calcium channel blockers, 37 patients beta-
blockers, 31 patients thiazide diuretics, and eight patients 
alpha-blockers; of patients with DM, 32 patients were using 
oral anti-diabetic medications, 14 patients insulin and 11 

patients both oral anti-diabetic medications and insulin; of 
those with hyperlipidemia 31 patients were using statins, 
three patients fenofibrate, and three patients both statin 
and fenofibrate.

DISCUSSION

In this study, the frequencies of cardio-metabolic diseases 
or risk factors were observed not to be higher in COVID-19 
PCR positive patients than COVID-19 PCR negative patients 
and similar age groups without COVID-19 infection in 
national epidemiological studies. At the same time, the 
coexistence of three or more cardio-metabolic diseases or 
risk factors in one of every four cases suggests that the 

Table 4. Clinical characteristics according to clinical outcomes in COVID-Positive Cases

ICU: Intensive care unit, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, CRP: C-reactive protein, LDH: Lactate dehydrogenase,
CPK: Creatine phosphokinase, INR: International normalized ratio.

https://doi.org/10.35514/mtd.2021.53
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clustering of cardio-metabolic comorbidities, as well as 
advanced age and male gender, have negative effects on 
mortality and ICU need in these cases.

Increasing data show that cardio-metabolic diseases and 
other comorbidities are common in SARS-CoV-2 patients 
and are associated with increased disease severity and 
mortality. In a retrospective, multicenter cohort study 
conducted in China, it was shown that comorbidities 
accompany 48% of the patients, and these patients have 
DM (19%) and CAD (8%), the most common being HT 
(30%) (7). In a retrospective series of 393 cases (mean age: 
62.2 years, 60% male) who were hospitalized consecutively 
with a confirmed COVID-19 diagnosis in New York, it was 
observed that DM was accompanied by 25.2%, HT in 
50.1%, and CAD in 13.7% (13). In our study, approximately 
two-fifths of patients hospitalized with the diagnosis of 
COVID-19 had HT, approximately one-quarter had DM or 
HL, approximately one-fifth had CAD, and approximately 
one out of every ten patients had CKD or CHF, which seems 
consistent with the results of other studies. However, 
whether the frequency of cardio-metabolic comorbid 
conditions, especially HT or type 2 DM, is high in patients 
with COVID-19 should be interpreted considering the 
general population characteristics. Because the prevalence 
of HT and type 2 DM have increased globally throughout 
the world, and it is known that their frequency increases 
in parallel with increasing age groups. In epidemiological 
studies, the frequency of HT in Turkey was 30%, the 
frequency of diabetes was 16.5%, and the frequency 
of CKD was 15.7% (10-12). In our study, although the 
frequency of patients with HT and DM seems to be slightly 
higher than the general population, except for CKD, it was 
not found to be higher when compared with similar age 
groups in epidemiological studies. On the other hand, 
when compared with COVID-19 PCR negative cases, the 
frequency of cardio-metabolic comorbidity except HT was 
similar, supporting this view. 

It is controversial whether each of the cardio-metabolic 
comorbidities associated with COVID-19 disease, which 
are known to affect the course and mortality of the 
disease, is an independent risk factor for mortality alone 
or whether their coexistence plays a role in the increase in 
mortality. For example, in a retrospective study reported 
from China, although the frequency of ICU hospitalization 
and mortality was higher in patients with COVID-19 with 
diabetes compared to patients with COVID-19 without 
diabetes, in multivariate Cox regression analysis, HT, 
cardiovascular disease, and chronic pulmonary disease 
were found to be independently associated with in-
hospital mortality, and after adjustment, diabetes was 
not statistically significantly associated with in-hospital 
mortality (14). In that study, it was reported that advanced 
age (≥70 years) and coexistent HT in diabetic patients were 
independent risk factors for in-hospital death. In our study, 
both patients with mortality and half of the patients in need 
of intensive care consisted of middle-aged male patients 

and the fact that they had multiple comorbidities such as 
DM, HT, CAD, CKD, CVD, and HL suggest that the clustering 
of cardio-metabolic diseases, rather than the presence 
of a cardiometabolic risk factor or disease alone, maybe 
the main factor underlying the poor outcomes in patients 
with COVID-19. The fact that no significant difference was 
found between cardio-metabolic comorbidities in terms of 
gender, duration of hospitalization and clinical outcomes in 
our study seems to support this finding.

An important finding that drew our attention in our study 
is that the frequency of HL was detected in approximately 
one of every four patients. When our data were examined, 
it was observed that DM and HT coexisted in 30 cases 
(18.6%), and DM, HT, and HL coexisted in 21 (13%) cases. 
This finding raises the question of whether a cluster of 
cardio-metabolic risk factors accompanied by HL with HT 
and DM, the presence of a possible metabolic syndrome 
(MetS) will be considered as a risk factor associated with 
both infection predisposition and cumulatively mortality in 
COVID-19. The coexistence of DM, HT, and HL in 2 cases 
who died and 1 case in ICU need supports this idea. MetS 
is a cluster of cardiometabolic risk factors characterized 
by hyperglycemia, high blood pressure, abdominal 
obesity, low HDL cholesterol, and high triglycerides, and 
it is known that all parameters other than dyslipidemia 
negatively affect the course of COVID-19.  MetS is also 
a proinflammatory and procoagulant condition, and 
in this respect, it may increase the tendency for hyper 
inflammation and cytokine storm syndrome observed in 
COVID-19 (15,16). Focusing mainly on treating the disease 
in COVID-19 patients causes the measurement of obesity 
markers such as waist circumference or body mass index 
and lipid subgroups to be generally ignored, which seems 
to be the most critical obstacle to understanding the 
presence and importance of MetS in COVID-19 patients. 
The COVID-19 pandemic is continuing, and the role of MetS 
in COVID-19 physiopathology will be better understood 
with large-scale studies where obesity parameters and 
lipid subgroups can be evaluated.

In our study, the high levels of liver enzymes, ferritin 
and CPK, and low leukocyte, absolute lymphocyte count, 
sodium, and calcium levels in COVID-19 PCR positive 
cases, compared to COVID-19 PCR negative cases, seemed 
compatible with the literature data (17).

Limitations of the study: Because of the retrospective 
design, although the definition of comorbid conditions 
was checked from the National Data Tables, the fact that 
it was based on hospital records, the uncertainty of the 
duration of comorbidity, the lack of distinction between 
type 1 and type 2 diabetes, and the fact that patients who 
were admitted directly to the ICU were not included in the 
study, except for patients who needed an ICU, constitute 
the study's limitations.
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CONCLUSION

Although the frequency of cardio-metabolic comorbidity 
was not found to be high in patients hospitalized due to 
COVID-19 in this study, and in addition to the advanced 
age and male gender, it was observed that the clustering 
of cardio-metabolic diseases or risk factors, the presence 
of possible MetS had negative effects on mortality and ICU 
need.
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