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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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OzZET

Amag: Koronavirus hastaligi 2019 (COVID-19) tanisiyla hastaneye
yatan hastalarda  kardiyo-metabolik  komorbidite  (KMK)
sikliklarinin ve ozelliklerinin belirlenmesi amagladik.

Materyal ve Metodlar: Retrospektif, gozlemsel, klinik ¢calismaya
COVID-19 slphesi ile hastaneye yatan 313 hastadan, polimeraz
zincir reaksiyonu (PCR) ile konfirme COVID-19 tanisi olan 159
hasta alindi. KMK sikliklari, hastalarin 6zellikleri, yatis streleri ve
klinik sonlanimlari (taburcu, eksitus, YBU ihtiyaci) degerlendirildi.

Bulgular: COVID-19 hastalarinda; hipertansiyon, diabetes
mellitus, hiperlipidemi, koroner arter hastalig, kronik bdbrek
hastaligl, konjestif kalp yetersizligi ve serebrovaskiler hastalik
sikliklari sirasiyla; %39, %24,5, %24,5, %20,1, %11,9, %9,4 ve %8,2
idi. En az 1 KMK olan 79 olgu (%49,1), 23 KMK olan 42 (%26,1)
olgu vardi. Medyan yatis slresi dort giin, mortalite sikhgl %1,3,
YBU ihtiyaci sikligi %2,5 idi. Yas arttikca tim KMK sikliklarinin
anlamli arttigr goruldd (timd icin p<0.05). PCR negatif olgulara
gbre PCR pozitif COVID-19 hastalarinda ortalama yatis siresi
(p=0,001) uzun, hipertansiyon sikligi (p=0,008) disuktu.

Sonug: Hastaneye yatan COVID-19 hastalarinda KMK sikliklarinin
COVID-19 PCR negatif olgulara ve ulusal epidemiyolojik
calismalardaki benzer yas gruplarina gore yuksek bulunmadigi
gorulmustir. Bununla birlikte yaklasik her dort olgudan birinde,
eksitus olanlarin timinde ve YBU ihtiyaci gelisenlerin yarisinda
coklu KMK wvarligl, KMK’lerin tek baslarina varliklarindan
ziyade bir arada bulunmalarinin COVID-19 ile iliskili klinik
sonlanimlar Gzerinde kiimulatif bir risk artisina neden olduklarini
distndlirmektedir.

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 |,
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),

Table 1. Clinical characteristics of the 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).

PLR confimncd PCR negative
Total (n=313) COVID-19 patients : P
atient: =154]
(n=159) patients (n=154)
Age (MeantsD) 58.49416,91 57.18+16,89 59.85%16.88 0.162
Outcome n (%)
Died 4(1.3) 2(1L3) 2(1.3) 1.000
Discharged 302 (96.5) 153 (96.2) 149 (96.8)
icu 7(2.2) 4(2.5) 3(1.9)
Durati f hospitalizati
uration of hospitalization 4(3-6) 4(3-7) 3 (24) o
(median)
Comorbidities n (%)
Hypertension 145 (46.3) 62 (39.0) 83 (53.9) 0.008
Diabetes mellitus 24 (26.8) 39 (24.5) 45(29.2) 0.349
Coronary artery disease 75 (24.0) 32 (20.1) 43 (27.9) 0.106
Cerebrovascular disease 24.(7.7) 13 (8.2) 11(7.1) 0.731
Hyperlipidemia 83 (26.5) 39 (24.5) 44 (28.6) 0.418
Chronic kidney disease 39 (12.3) 19 (11.9) 20(12.0) 0.781
Congestive heart failure 38 (12.1) 15 (5.4) 23 (14.5) 0.136
Laboratory
Glucose (mg/dL) (median) 109 (98-135) 108 (59-132) 109,5 (97-139) 0.830
Creatinine (mg/dL) (median) 0.84(0.74-1.08)  0.86 (0.75-1.09) 0.84(0.72-1.08)  0.267
AST (U/L) {median) 25 (19-37) 27 (22-40.5) 21.5 (16-30) 0.001
ALT (U/L) {median) 21(15-35) 22 (16-36) 20 (14-32) 0.014
Sodium {mEg/L) (median) 136 (134-138) 136 (134-137) 137 (134-138) 0.004
Potassium [mEg/L) (Mean#sD) 4.1940.51 4,18+0.48 4,2040.55 0.727
Calcium (mg/dL) (Medyan) 3 (8-9) 8.75(8-9) 9 (8.6-9) 0.001
CRP (mg/dL) (median) 3.34 (0.65-8.73)  4.02 (0.89-8.21) 2.85(0.37-9.26) 0.429
P Icitonin (=0.05 L
{;Sca citonin (20.05 ng/mi} n 67 (27.7) 35(26.9) 32 (28.6) 0.775
LDH (U/L) (median) 257 (213.5-329)  277.5(216-345) 235.5 (200-307)  0.054
" . 171.1(78.1- 253.8 (115.8- 76.25(20.11-
Ferrit L dl 0.002
erritin (ng/ml) (median) 401.5) 462.66) 125.27)
CPK (U/L) (median) 87.5 (48-164) 96.5 (54-184) 72 (45.5-154.5) 0.047
Troponin (=34 ng/L) n (%) 26 (9.7) 11(8.2) 15(11.2) 0.409
INR (median) 1.03 (0.98-1.12) 1.03 (0.99-1.10}) 1.05 (0.98-1.13) 0.487
. 6700 (5000~ 7500 (5800-
M -
Leukocyte (10°3/uL) (median) 3100) 6100 (4700-7300) 12000) 0.001
Haemoglobin (g/dL){Mean£5D) 12.94+1.84 13.29+1.72 12.59+1.90 0.001
206511.48+722  150464.52+63214.  223053.33+7252.
Platelet (10*3/ul) (Meanz5D 0.001
atelet (10%3/ul) (Mean5D) 45.16 26 21
Absolut ber of
: ni'ohuoe ":S"E 1:;; o) 1275.3 (966 1188.6 (931- 14743 (1036 o
ymphocyt 1814.5) 1646.8) 1989.3) -
(median)
L h ia [< 800 10"3/ulL
n";};’ openia ( /ul]) 44 (14.4) 24(15.5) 20(13.3) 0.593
Imaging Positive 287 (91.7) 145 (91.2) 142 (92.2) 0.745
n (%) Negative 26 (8.3) 14 (8.8) 12 (7.8)

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.
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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
comparedtothe 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

Age
<40 40-49 50-59 60-69 70-79 280 p
(N=26) (N=28)  (N=34) (N=319) (N=23) (N=17)
Hypertension; n (%) 2(7.7)  2(7.1) 8(23.5) 17(54.8) 21(91.3) 12(70.6) 0.001
Diabetes mellitus; n (%) 1(3.8) 4(14.3) 10(29.4) 8(25.8) 10(43.5) 6(35.3) 0.018
,S?Z/o)”ary arterydisease; 00 1(3.6) 4(11.8) 10(323) 8(348)  9(52.9)  0.001
(1)
,fe(f,/e)brovascmar disease;  ,00)  0(0.0) 0(0.0) 3(9.7)  4(17.4) 6(35.3) 0.001
Hyperlipidemia; n (%) 0(0.0) 2(7.1) 7(206) 14(45.2) 13(56.5) 3(17.6) 0.001
,S?Ejeswe heartfailure; o 50)  0(0.0)  1(2.9) 3(9.7) 5(217) 6(35.3) 0.001
(1)
(C;)ron'c kidneydisease;n 4 29y 0(0.0)  0(00) 4(12.9) 7(30.4)  7(41.2) 0.001
Table 3. Cardio-metabolic comorbidity distribution of COVID-19 PCR positive cases by the duration of hospitalization
M Durati
of :z:pit:IrijaI;:n 1-5 days >6 days
(days) (N=100) (N=59) [4
Hypertension; n (%) 7.2348.07 37 (37.0) 25 (42.4) 0.502
Diabetes mellitus; n (%) 7.3148.98 22 (22.0) 17 (28.8) 0.335
Coronary artery disease; n (%) 5.72+4.80 21 (21.0) 11 (18.6) 0.720
Cerebrovascular disease; n
(%) 7,77+7.97 7 (7.0) 6(10.2) 0.554
(1]

Hyperlipidemia; n (%) 6.7248.59 25 (25.0) 14 (23.7) 0.857
Congestive heart failure; n (%) 7.6046.41 7 (7.0) 8(13.6) 0.260
Chronic kidney disease; n (%) 5.9045.03 11 (11.0) 8(13.6) 0.631
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Table 4. Clinical characteristics according to clinical outcomes in COVID-Positive Cases

D't:‘::;g';d ICU need (n=4) Died (n=2) P

Age; Median 56 (46-69) 49 (38-64) 69 (68-70) 0.483
Gender n (%)
Male 81 (52.9) 4(100.0) 2 (100.0) 0.085
Female 72 (47,1) 0 (0,0} 0(0,0)
Duration of hospitalization
Median 4(3-7) 24 (16.5-40) 2(2-2) 0.001
Comorbidities n (%)
Hypertension 58 (37.9) 2 (50.0) 2 (100.0) 0.161
Diabetes mellitus 36 (23.5) 1(25.0) 2 (100.0) 0.105
Coronary artery disease 30 (19.6) 0 (0.0) 2 (100.0) 0.064
Cerebrovascular disease 10 (6.5) 1(25.0) 2 (100.0) 0.004
Hyperlipidemia 36 (23.5) 1(25.0) 2 (100.0) 0.105
Chronic kidney disease 17 (11.1) 0 (0.0) 2 (10.0) 0.019
Congestive heart failure 15 (9.8) 0 (0.0) 0(0.0) 1.000
Laboratory (Median Value)
Glucose {mg/dL) 107 (98-132) 124 (119-255.5) 165 (129-201) 0.077
Creatinine (mg/dL) 0.87 {0.75-1.09) 0.78 (0.71-0.82) 1.64 (1.64-1.64) 0.156
AST (U/L) 26 (22-40) 42 (30.5-108) 40.5 (35-46) 0.074
ALT (U/L) 22 (16-35) 64,5 (45.5-121) 29.5 (19-40) 0.016
Sodium {mEg/L) 136 (134-137) 135 (133-136.5) 129.5 (129-130) 0.569
Potasyum (mEq/L) 4.1(3.9-4.4) 4.15 (3.9-4.55) 5.05 (5-5.1) 0.816
Calcium (mg/dL) 8.75 (8-9) 9 (8-9) 3 (8-8) 0.780
CRP (mg/dL) 3.56 (0.83-7.73) 9.55(7.79-12.26)  16.13(11.58-20.68)  0.027
Procalcitonin (20.05) n (%) 31 (25.0) 2 (50.0) 2 (100.0) 0.024
LDH (U/L) 269 (216-339) 523 (503-524) 446.5 (435-458) 0.007

" 219.3 (108.6- 599.6 (498.1-
Ferritin (ng/mL) 348.0) 3132.7) - 0.015
CPK (U/L) 94.5 (54-183.5) 148.5 (77.5-210) 414 (33-795) 0.685
Troponin (=34 ng/L) n (%) 11 (8.5) 0 (0.0) 0(0.0) 1.000
INR 1.03 (0.98-1.10) 1.04 (0.96-1.10) 1.1(1.09-1.10) 0.805
White blood cell 6100 (4700-7100) 7650 (6600-12400) 6400 (6100-6700) 0.064
Hemoglobin 13.6 (12.3-14.2) 13.6 (12.9-14.2) 11.5 (10.9-12.1) 0.810

182000 (146000- 191500 (159000~ 164000 (112000-

FIGESIEE 230000) 324000) 216000) 0.430
Absolute lymphocyte count uiz é?iﬁ'a' 358'93;17_1?'55' 449.4 (262.3-636.5)  0.030
Absolute lymphocyte
count of (<800) n (%) 21(14.1) 1(25.0) 2 (100.0) 0.021

) Positive 139 (90.8) 4 (100.0) 2 (100.0) 1.000
Imaging n (%) o ative 14 (9.2) 0 (0.0) 0(0.0)

ICU: Intensive care unit, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, CRP: C-reactive protein, LDH: Lactate dehydrogenase,

CPK: Creatine phosphokinase, INR: International normalized ratio.

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
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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 pandemicis 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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