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ABSTRACT

Objective: In this study, we aimed to analyze the demograph-
ic characteristics, symptoms, and comorbidities of 504 patients
hospitalized for COVID-19. We also sought to describe the re-
lationship between these features and intensive care unit (ICU)
admission and mortality.

Materials and Methods: This study is a descriptive study involv-
ing 504 COVID-19 patients hospitalized between 16.03.2020 and
07.05.2020 at Istanbul Universitys’ Istanbul Faculty of Medicine
Hospital. Information about the patients was obtained from the
hospital automation system and evaluated retrospectively.

Results: The average age of the 504 patients was 56+15.14, and
59.1% of them were male. The proportion of the patients admit-
ted into ICU 11.9% and for 8.52% of them the disease resulted in
death. Real time polymerase chain reaction (RT-PCR) test results
were positive for 60.5% of the patients. The median time spent
in the hospital was eight days. Fifty six percent of the patients
had at least one accompanying comorbid disease, with hyper-
tension (39.3%) and diabetes (20.8%) being the most common.
Being 65 years old or older (p<0.001), days spent in the hos-
pital (p<0.001), presence of at least one comorbidity (p=0.009),
hypertension (p=0.003), coronary artery disease (p=0.004), con-
gestive heart failure (p=0.005) and dyspnea (p<0.001) were all
factors found in those admitted to ICU.

OZET

Amag: Bu arastirmada, COVID-19 nedeniyle tedavi almak lzere
hastaneye yatirilan 504 hastanin demografik ozellikleri, semp-
tomlari ve komorbiditeleri incelenerek; bu &zelliklerin yogun
bakim Unitesine yatis ve mortalite ile iliskisini ortaya koymak
amagclanmistir.

Gereg ve Yéntem: Bu arastirma, 16.03.2020-07.05.2020 tarihle-
ri arasinda COVID-19 tedavisi almak (izere istanbul Universitesi
istanbul Tip Fakiiltesi Hastanesi'ne yatinlan 504 hastanin dahil
edildigi tanimlayici tipte bir arastirmadir. Hastalara ait bilgiler
hastane otomasyon sisteminden alinarak retrospektif olarak de-
Gerlendirilmistir.

Bulgular: Besylz dort hastanin yas ortalamasi 56+15,14 yil, has-
talarin %59,1'i erkekti. Yogun bakim Unitesine yatisi olan has-
talarin orani %11,9; délen hastalarin orani %8,52 idi. Hastalarin
%60,5'inin test sonucu pozitifti. Hastanede kalinan strenin or-
tancasi sekiz glindii. Hastalarin %56'sinin en az bir komorbid has-
taligi vardi; hipertansiyon (%39,3) ve diyabet (%20,8) en sik eslik
eden komorbiditelerdi. Altmis bes yas ve tzeri olmak (p<0,001),
hastanede kalinan giin sayisi (p<0,001), en az bir komorbidite
varligi (p=0,009), hipertansiyon (p=0,003), koroner arter has-
taligi (p=0,004), konjestif kalp yetmezligi (p=0,005) ve dispne
(p<0,001), yogun bakima yatis ile iligkili bulunmustur.
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Conclusion: COVID-19 infection leading to high morbidity-mor-
tality rates and an increased requirement for ICU admission is
mainly seen among older patients and those who have dys-
pnea. During the process of analyzing patients suspected of
COVID-19 who are admitted to hospital, it is crucial to consid-
er both the patient’s age and any respiratory symptoms. Such
a clinical evaluation is crucial for a better understanding of the
course of the disease.

Keywords: COVID-19, mortality, admission to intensive care
unit, COVID-19 risk factors

Sonug: Yiksek morbidite-mortalite oranlarina ve yodun bakim
Unitesine yatig ihtiyacinin artmasina neden COVID-19, ozellikle
yasli hastalarda ve dispnesi olan hastalarda daha ylksek morta-
lite oranlarina neden olmaktadir. Hastaneye bagvuran COVID-19
stipheli hastalar degerlendirilirken 6zellikle hastanin yasi ve so-
lunum sistemi semptomlar géz éniinde bulundurularak klinik
degerlendirilmesinin yapiimasi hastaligin seyri agisindan énem
tagimaktadir.

Anahtar Kelimeler: COVID-19, mortalite, yogun bakim Unitesi-
ne kabul, COVID-19 risk faktori

INTRODUCTION

The World Health Organization (WHO) declared the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) out-
break to be a pandemic on 11 March 2020 due to a continu-
ous increase in the number of cases outside China (1). In Tur-
key, the first COVID-19 case was identified on the same date
(2). The COVID-19 pandemic caused by the SARS-CoV-2
virus leads to high morbidity and mortality rates, long hos-
pitalization , and increased necessity for ICU admissions. (3,
4). There were 138,411,980 confirmed COVID-19 cases and
2,974,642 deaths worldwide as of 15 April 2021 (5). There
were 4,086,957 confirmed COVID-19 cases and 35,031
deaths in Turkey up until the same date (6). COVID-19 fatali-
ty rate demonstrates variability depending on countries and
regions and it ranges between 0-26.8% (7-13).

The most common symptoms of COVID-19 infection are
fever, cough, fatigue, malaise, shortness of breath, and
myalgia (7, 8, 14). Hypertension, diabetes, chronic heart
disease, and chronic obstructive pulmonary disease
(COPD) are the most common comorbidities accompa-
nying COVID-19 (7, 15).

When the factors associated with COVID-19 mortality
were analyzed, older age, male gender, hypertension,
and the presence of diabetes were found to significantly
correlate with mortality (7, 16). Pneumonia, kidney dam-
age, shock status, heart failure, and acute respiratory dis-
tress syndrome (ARDS) constitute the main clinical factors
affecting COVID-19 mortality. In most patients laborato-
ry parameters associated with COVID-19 mortality were
reported as follows: leukocytosis, neutrophilia, elevated
levels of alanine aminotransferase (ALT), and aspartate
aminotransferase (AST), creatinine, lactate dehydro-
genase (LDH), procalcitonin, C-reactive protein (CRP),
N-terminal pro-brain natriuretic peptide (NT-proBNP),
ferritin, D-dimer, lymphopenia, thrombocytopenia, along
with decreased levels of albumin (7, 8, 17, 18).

In this study, we aimed to analyze the demographic char-
acteristics, symptoms, and comorbidities of 504 patients
hospitalized for COVID-19 . We also sought to describe
the relationship between these features and intensive
care unit (ICU) admission and mortality.

MATERIALS AND METHODS

The present descriptive study was approved by Istan-
bul Universitys’ Istanbul Faculty of Medicine Clinical
Research Ethics Committee, and written informed con-
sent was waived (Date: 11.05.2020, No: 81246). We
evaluated adult patients who were suspected of having
COVID-19 and were hospitalized between 16.03.2020
and 07.05.2020. Patients who died or were discharged
were removed from our study. We excluded patients who
had missing data yet were still hospitalized. We collect-
ed the data according to age, gender, smoking habits,
symptoms (fever, dry cough, dyspnea, fatigue, sputum,
nausea, diarrhea, anosmia), contact history, PCR results,
days spent in hospital, comorbid diseases (hypertension,
diabetes, coronary artery disease, chronic obstructive
pulmonary disease, congestive heart failure, malignancy)
and patient outcome. We obtained the information from
the hospital automation system. We investigated the ef-
fect of the baseline characteristics of the patients on ICU
admission and death.

Continuous variables were presented as median (inter-
quartile range) or mean=standard deviation, according
to whether the distribution was normal or not. Categor-
ical variables were presented as percentages. The com-
pliance of the numerical values to the normal distribu-
tion was examined using histograms or analytic methods
(Kolmogorov-Smirnov/Shapiro Wilk test). The student
t-test, Mann-Whitney U test, Chi-square test, or Fisher’s
exact test (when chi-square test assumption does not
hold due to low expected cell counts) were used to com-
pare the differences between the groups. Univariable
and multivariable logistic regression models were used
to investigate the risk factors associated with in-hospital
death. Considering the total number of deaths (n=43)
in our study and to avoid overfitting in the model, four
variables were chosen for multivariable analysis based on
previous findings and clinical constraints. Hosmer-Leme-
show goodness of fit statistics was used to assess model
fit. An overall p-value of less than 0.05 was considered to
show a statistically significant result. Statistical analyses
were performed using the SPSS software v22 (IBM Inc,
USA).
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RESULTS

We analyzed the data of 504 patients who remained in
the study after excluding 93 of 597 patients hospitalized
between 16.03.2020 and 07.05.2020. The mean age was
56+15.14 years, ranging from 20 to 98 years, and most
of the patients were male (59.1%). Sixty patients (11.9%)
were admitted to ICU and 43 patients (8.5%) died. The
percentage of positive PCR results was 60.5%. The me-
dian time from the onset of symptoms to hospitalization
was five days (3-7). The median time spent in hospital
was eight days (5-11). The most common symptoms were
fatigue (91.1%), dry cough (82.3%) and fever (70.6%),
less common symptoms were dyspnea (42.5%), nausea
(16.7%), diarrhea (12.1%), anosmia (7.9%) and sputum

Table 1: COVID-19 patients’ (ICU patients and
non-ICU patients) baseline demographic and clinical
characteristics

n=504 (%)
56 (46-67)
143 (28.4%)

Characteristics
Age, median (IQR)
Age 265 years

Gender
Female 206 (40.9%)
Male 298 (59.1%)
RT-PCR positive 305 (60.5%)
Exposure history 172 (34.1%)

Smoker 62 (12.3%)

Symptoms
Fever 356 (70.6%)
Cough 415 (82.3%)
Dispnea 214 (42.5%)
Fatigue 459 (91.1%)
Sputum 15 (3%)
Nausea 84 (16.7%)
Diarhea 61 (12.1%)
Anosmia 40 (7.9%)
Comorbidities 282 (56%)

198 (39.3%)
105 (20.8%)
59 (11.7%)
55 (10.9%)
30 (6%)
43 (8.5%)

Hypertension

Diabetes

COPD

Coronary artery disease
Congestive heart failure

Malignancy

ICU: Intensive care unit, IQR: Interquartile range, RT-PCR: Real
time polymerase chain reaction, COPD: Chronic obstructive
pulmonary disease

(3%). The percentage of people with at least one comor-
bid disease was 56%. Hypertension, the most common
comorbid disease, was seen in 197 patients (39.3%), fol-
lowed by diabetes in 105 patients (20.8%) (Table 1).

We found that older age (265 years) was associated with
ICU admission (p<0.001). In addition, days spent in hos-
pital (p<0.001), at least one comorbidity (p=0.009), hyper-
tension (p=0.003), coronary artery disease (p=0.004), con-
gestive heart disease (p=0.005), and dyspnea (p<0.001)
were found to be statistically significant (Table 2). We also
found that older age (265 years) (p=0.001), days spent in
hospital (p=0.001), ICU admission (p<0.001), at least one
comorbidity (p=0.011), hypertension (p=0.020), coronary
artery disease (p=0.017) and dyspnea (p<0.001) were
significantly associated with death. In contrast, the con-
nection between patient mortality and fever (p=0.026)
and dry cough (p=0.024) was statistically less significant
(Table 3).

In univariate analysis, the odds of in-hospital death were
higher in patients with hypertension (p=0.023) or coro-
nary artery disease (p=0.002). Age, days spent in hospital,
ICU admission, and dyspnea were also associated with
death. In multivariate analysis, older age and presence
of dyspnea were associated with increased likelihood of
death. There was no significant association between gen-
der and ICU admission or mortality. Moreover , there was
no significant association between PCR results and ICU
admission or mortality (Table 4).

DISCUSSION

COVID-19 affects elderly patients more seriously by caus-
ing more severe clinical symptoms and higher mortality
rates (19, 20). COVID-19 case-fatality rate increases rapid-
ly with age. While the case fatality rate is 3.6% of cases in
those aged between 60 and 69, it rises to 8% in patients
between 70 and 79 years and to 14.8% in cases aged 80
years or older (20). In the first case series reported from
China, the proportion of the elderly patients among all
patients was 15.1% (21). In Turkey, the proportion of pa-
tients aged 65 or older is 11%. However, 73% of overall
deaths were in this age group (22).

In this study, patients aged 65 or older form 67.4% of the
deaths and 24.7% of the discharged patients (p<0.001).
In univariate analysis, being 65 years or older was found
to be a factor that increases mortality risk by 6.3 times
(95% CI 3.2-12.3; p<0.001). It was calculated that being 65
years or older increases the mortality risk by 4.94 times in
multivariate analysis (95% Cl 2.31-10.58; p<0.001). It has
also been suggested in many previous studies that older
age is an important risk factor for COVID-19 mortality (13,
23-29). Being 65 years or older has been stated as a risk
factor for ICU admission and this outcome is in keeping
with the literature (4, 29, 30).
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Table 2: Baseline demographic and clinical characteristics of COVID-19 patients according to ICU admission

rates

- Total
Characteristics (n=504)
Age, mean (SD) 56.41+15.14

Age 265 years 143 (28.4%)
298 (59.1%)
305 (60.5%)

)

172 (34.1%

Gender (male)
RT-PCR positive
Exposure history

Smoker 62 (12.3%)
Days from symptom onset to 5(3-7)
hospitalization, median (IQR)

Days in hospital, median (IQR) 8 (5-11)
Comorbidities 282 (56%)

Hypertension 198 (39.3%)

Diabetes 105 (20.8%)
COPD 59 (11.7%)
Coronary artery disease 55 (10.9%)
Congestive heart failure 30 (6%)
Malignancy 43 (8.5%)
Symptoms
Fever 356 (70.6%)
Dry cough 415 (82.3%)
Dyspnea 214 (42.5%)
Fatigue 459 (91.1%)
Sputum 15 (3%)
Nausea 84 (16.7%)
Diarrhea 61(12.1%)
Anosmia 40 (7.9%)

ICU - IcU +
(n=444) (n=60) p value
55.02+14.76 66.71+13.94 <0.001
108 (24.3%) 35 (58.3%) <0.001
257 (57.9%) 41 (68.3%) 0.122
266 (59.9%) 39 (65%) 0.449
160 (36%) 12 (20%) 0.014
57 (12.8%) 5 (8.3%) 0.319
5(3-7) 5(3-7) 0.916
7 (5-10) 14.5 (9-21) <0.001
239 (53.8%) 43 (71.7%) 0.009
164 (36.9%) 34 (56.7%) 0.003
165 (69.6%) 13 (21.7%) 0.866
48 (10.8%) 11(18.3%) 0.089
42 (9.5%) 13(21.7%) 0.004
21 (4.7%) 9 (15%) 0.005
38 (8.6%) 5 (8.3%) 0.953
317 (71.4%) 39 (65%) 0.307
367 (82.7%) 48 (80%) 0.612
165 (37.2%) 49 (81.7%) <0.001
405 (91.2%) 54 (90%) 0.756
4 (3.2%) 1(1.7%) 1
78 (17.6%) 6 (10%) 0.140
57 (12.8%) 4.(6.7%) 0.169
38 (8.6%) 2 (3.3%) 0.207

ICU: Intensive care unit, SD: Standard deviation, IQR: Interquartile range, RT-PCR: Real time polymerase chain reaction, COPD: Chronic

obstructive pulmonary disease

The overall percentage of patients who had at least one
comorbidity (hypertension (39.3%) and diabetes (20.8%)
being the most prevalent) was found to be 56%. The re-
sults suggest that the presence of comorbidity strongly
correlates with ICU admission and mortality (p=0.009,
p=0.011).
artery disease and congestive heart failure (p=0.003,
p=0.004, p=0.005) and on mortality, hypertension and
coronary artery disease (p=0.020, p=0.017) were found
to be gravely significant comorbidities. However, in mul-
tivariate analysis, there was no significant statistical cor-
relation found between these comorbidities and mortal-
ity. Similarly, in the previous studies the most common
comorbidities accompanying COVID-19 were found as

On ICU admission, hypertension, coronary

follows: hypertension, diabetes, coronary artery disease
(26, 31, 32). The presence of multiple comorbidities was
described as the most important risk factor for severe
disease progression and mortality (25, 31, 32). In a study
conducted on patients aged 60 or older, the case fatality
rate was found to be 1.4% in cases with no comorbidi-
ties. However, it was 13.2% in patients with cardiovascu-
lar disease, 9.2% in those with diabetes, 8.4% in those
with hypertension, 8% in cases with chronic lung disease,
and 7.6% in those with cancer (25). A greater severity of
pneumonia, enzyme release related to tissue damage,
inflammatory responses, and dysregulations of glucose
metabolism were only observed in COVID-19 patients
who had diabetes (33). According to multivariate analysis
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Table 3: Baseline demographic and clinical characteristics of the patients who were discharged and who died

due to COVID-19

- Total
Characteristics (n=504)
Age, mean (SD) 56.41+15.14
Age 265 years 143 (28.4%)

Gender (male) 298 (59.1%

RT-PCR positive 305 (60.5%
Exposure history 172 (34.1%
Smoker 62 (12.3%)
Days from symptom onset to 5(3-7)
hospitalized, median (IQR)

Days in hospital, median (IQR) 8 (5-11)
ICU admission 60 (11.9%)
Comorbidities 282 (56%)
Hypertension 198 (39.3%)
Diabetes 105 (20.8%)
COPD 59 (11.7%)

Coronary artery disease 55 (10.9%)

Congestive heart failure 30 (6%)

Malignancy 43 (8.5%)

Symptoms
Fever 356 (70.6%
Dry cough 415 (82.3%
Dispnea 214 (42.5%
Fatigue 459 (91.1%
Sputum 15 (3%)
Nausea 84 (16.7%)
Diarrhea 61 (12.1%)
Anosmia 40 (7.9%)

Discharged Died
(n=461) (n=43) p value
55.19+14.69 69.53+13.69 <0.001
114 (24.7%) 29 (67.4%) <0.001
270 (58.6%) 28 (65.1%) 0.404
278 (60.3%) 27 (62.8%) 0.750
160 (35.1%) 10(23.3%) 0.116
56 (12.1%) 6 (14%) 0.730
5(3-7) 5(3-7) 0.202
7 (5-10) 12 (7-17) 0.001
24 (5.2%) 36 (83.7%) <0.001
250 (54.2%) 32 (74.4%) 0.011
174 (37.7%) 24 (55.8%) 0.020
97 (21%) 8 (18.6%) 0.707
53 (11.5%) 6 (14%) 0.632
45 (9.8%) 10 (23.3%) 0.017
25 (5.4%) 5(11.6%) 0.165
37 (8%) 6 (14%) 0.246
332 (72%) 24 (55.8%) 0.026
385 (83.5%) 30 (69.8%) 0.024
177 (38.4%) 37 (86%) <0.001
421 (91.3%) 38 (88.4%) 0.572
15 (3.3%) 0 0.629
78 (16.9%) 6 (14%) 0.618
57 (12.4%) 4(9.3%) 0.556
39 (8.5%) 1(2.3%) 0.236

ICU: Intensive care unit, SD: Standard deviation, IQR: Interquartile range, RT-PCR: Real time polymerase chain reaction, COPD: Chronic

obstructive pulmonary disease

results from another study from Malesia, while diabetes
in COVID-19 patients increased the risk of mortality by
12.2, having hypertension increased mortality by 3.5 (34).

According to this study, there was no significant differ-
ence in terms of gender among the ICU and non-ICU
patient groups (p=0.122). There was also no significant
difference between the deceasead and surviving patients
groups in terms of gender (p=0.404). However, this out-
come shows consistency with other study results sug-
gesting that gender is a risk factor for COVID-19 mortality
and severe COVID-19 infection (23, 35, 36). On the other
hand, multiple studies reported that males are at great-

er risk of severe disease progression and ICU admission
due to COVID-19 infection (7, 29, 34, 37). Men carry an
increased risk of severe COVID-19 infection by 1.73 times
(95% CI 1.50-2.01) (37). The fact that the male gender was
not found to be a significant risk factor was considered
to be potentially related to the lack of homogeneity in
gender distribution or an inadequate number of patients
included in the study.

Our study concluded that smoking is not a notable risk
factor for ICU admission due to COVID-19 and COVID-19
mortality (p=0.319, p=0.730). There are complementary
results with this outcome in other studies (28, 38, 39).
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Table 4: Logistic regression analysis results associated with COVID-19 mortality

Univariable OR

(95% ClI)
Demographics and characteristics

Age 1.068

Age 265 years 6.305

Days in hospital 1.079

ICU admission 93.642

(37.772-232.158)

Comorbidities 2.455

(1.208-4.990)

Hypertension 2.083

Coronary artery disease 4.467

Fever 0.491
v (0.260-0.926)
0.456
Cough (0.227-0.913)
Dyspnea 9895

(1.044-1.093)

(3.220-12.347)

(1.035-1.126)

(1.109-3.914)

(1.764-11.307)

(4.093-23.921)

Multivariable OR

p value (95% Cl) p value
<0.001
4.946
<0.001 2.311-10.582) <0.001
<0.001
<0.001
0.013
0.975
0023 (0.444-2.143) 0.950
0.906
0.002 (0.357-2.302) 0.836
0.028
0.027
<0.001 /944 <0.001

(3.206-19.668)

ICU: Intensive care unit, OR: Odds ratio, Cl: Confidence interval

In this study, the average number of days spent in hospi-
tal was eight. In terms of length of hospitalization a statis-
tically significant difference was found between patients
who were admitted into ICU and those who were not.
Patients who were admitted into ICU had longer hospi-
talization times (7 days; 14.5 days, p<0.001). In univariate
analysis, the number of days spent in hospital was found
to correspond with mortality (95% CI 1.035-1.126). Like-
wise, in other studies, it was reported that patients with
severe COVID-19 infection spent more days in hospital
(p<0.0017) (40). Among the patients admitted to hospital,
the average number of days spent there were four days
for patients treated on COVID-19 wards, eight days for
patients treated in ICU but who did not need invasive
mechanical ventilation (IMV), and 15 days for patients
treated in ICU who needed IMV (41).

The presence of dyspnea was found to be a risk factor
for both ICU admission due to COVID-19 and COVID-19
mortality (p<0.001, p<0.001). According to the multivar-
iate analysis results, dyspnea escalates the likelihood
of multivariate mortality by 7.9 times (95% ClI 3.2-19.6;
p<0.001). Furthermore, as stated in another study, dys-
pnea raises the risk of mortality in multivariate patients by
4.52 times. (95% ClI 3.15-6.48; p<0.001) (42).

COVID-19 infection leading to high morbidity-mortality
rates and an increased requirement for ICU admission
also causes higher mortality rates among older patients
and those with dyspnea. While analyzing patients sus-
pected of having COVID-19 who are admitted to hospi-
tal, it is crucial for an understanding of the course of the
disease to consider the patient’s age and any respiratory
symptoms during the clinical evaluation.

The limitations of the study

Several limitations of this study should be noted. First
of all, it is a single-centered study with a limited num-
ber of patients. Secondly, baseline demographic and
clinical features of the patients were obtained from the
hospital automation system. Moreover, since the labo-
ratory results of the patients were not included, it could
not be evaluated whether these parameters are effec-
tive on ICU admission and mortality. Although all these
factors constitute the limitations of this study, the fact
that there was no lack of data, that the study included
a considerable number of patients based on the dates
given, and that certain risk factors associated with
COVID-19 mortality were predicted are major strengths
of this study.
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