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BACKGROUND: SARS-CoV2/COVID-19 emerged in China and caused 
a global pandemic in 2020. The mortality rate has been reported to be 
between 0% and 14.6% in all patients. In this study, we determined the 
clinical and laboratory parameters of COVID-19 related morbidity and 
mortality in our hospital. 
OBJECTIVES: Investigate the relationship between demographic, clin-
ical, and laboratory parameters on COVID-19-related morbidity and 
mortality.
DESIGN: Retrospective observational study.
SETTINGS: Tertiary care hospital.
PATIENTS AND METHODS: Patients diagnosed with COVID-19 pneu-
monia from March until the end of December were included in the 
study.
MAIN OUTCOME MEASURES: The relationship between demo-
graphic, clinical, and laboratory parameters and the morbidity and 
mortality rates of patients diagnosed with COVID-19.
SAMPLE SIZE: 124 patients 
RESULTS: The mortality rate was 9.6% (12/124). Coronary artery dis-
ease (P<.0001) diabetes mellitus (P=.04) fever (>38.3°C) at presen-
tation (P=.04) hypertension (P<.0001), and positive smoking history 
(P<.0001) were significantly associated with mortality. Patients who 
died were older, had a higher comorbid disease index, pneumonia 
severity index, fasting blood glucose, baseline serum creatinine, 
D-dimer, and had lower baseline haemoglobin, SaO2, percentage of 
lymphocyte counts and diastolic blood pressure. Patients admitted to 
the ICU were older, had a higher comorbidity disease index, pneu-
monia severity index, C-reactive protein, WBC, D-dimer, creatinine, 
number of antibiotics used, longer O2 support duration, lower hemo-
globin, lymphocyte (%), and baseline SaO2 (%).
CONCLUSIONS: Our results were consistent with much of the report-
ed data. We suggest that the frequency, dosage, and duration of ste-
roid treatment should be limited.
LIMITATIONS: Low patient number, uncertain reason of mortality, no 
standard treatment regimen, limited treatment options, like ECMO.
CONFLICT OF INTEREST: None.
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The new coronavirus disease (COVID-19) that 
emerged in the Hubei region of China in 
December 2019 and caused a pandemic that 

became a serious public health problem. In our coun-
try, the disease emerged after March 2020 with a vari-
able spectrum ranging from asymptomatic cases to 
severe respiratory failure and death as a result of a cy-
tokine storm. Complications that cause mortality have 
been defined as acute respiratory distress syndrome 
(ARDS), shock, acute kidney injury, acute cardiac dam-
age, and secondary infections.1 The mortality rate has 
been reported between 0 and 14.6% in all patients.2,3 
A retrospective study from Bulgaria revealed that most 
common symptoms of COVID-19 cases were fever, 
cough, headache and fatique.4 Severe cases had high-
er white blood cell counts, C-reactive protein (CRP), 
serum creatinine, aspartate aminotransferase (AST), 
lactate dehydrogenase, ferritin and fibrinogen levels 
compared to non-severe cases. Yang et al reported a 
28-day mortality of 61.5% in 52 critical intensive care 
(ICU) patients.5 The most commonly suggested param-
eters in determining the severity of the disease were 
age, baseline lung computed tomography findings 
and co-morbid disease index.6 The most important 
determinant of mortality was severity of the disease, 
and mortality was higher in ICU patients, as expected. 
Patients who needed ICU were older and had a higher 
index of comorbid diseases. Dyspnea, abdominal pain, 
and anorexia are more common in these patients.3 
More severe lymphopenia, higher white blood cell and 
neutrophil count, higher D-dimer and fibrin breakdown 
products were found in patients who died compared 
to survivors.3,5-7 Although many risk modelling sys-
tems have been developed to determine mortality, a 
standardized risk scoring system that can be used in 
clinical practice has not yet been established. Age, in-
creased body mass index, having diabetes mellitus and 
diabetic complications have been shown as risk factors 
for increased mortality rates in cases of COVID-19 as-
sociated pneumonia.8 A meta-analysis of studies in-
vestigating the effect of smoking on the course and 
mortality of the disease concluded that smoking wors-
ens the course and mortality of the disease.9 A novel 
systematic meta-analysis of 197 studies revealed that 
in diabetic patients, COVID-19 infection had a poor 
ARDS prognosis, more severe symptoms, and higher 
death rates than non-diabetic COVID-19 patients.10 In 
our study, we aimed to determine the possible influ-
ences of demographic features, comorbid diseases, 
smoking, contact history, laboratory tests, CT severity 
score, and penuomia severity index (PSI) on morbidity 
(time of stay in hospital, need and duration of oxygen 

therapy, need and duration of positive pressure venti-
lation, need for intensive care or invasive mechanical 
ventilation), and mortality.

PATIENTS AND METHODS
Our retrospective study included patients diagnosed 
with COVID-19 pneumonia from March until December 
2020. Inclusion criteria were hospitalization with a di-
agnosis of COVID-19 associated pneumonia with vari-
ous symptoms, mostly through emergency services or 
outpatient clinics. In all patients the COVID-19 PCR 
(polymerase chain reaction) test was positive. Patients 
with typical symptoms but negative PCR test results, 
patients with missing clinical and laboratory data, pa-
tients who refused treatment, and patients discharged 
voluntarily were excluded from the study. Data was col-
lected on age, sex, smoking history, contact history, ac-
companying diseases (hypertension, diabetes, chronic 
obstructive pulmonary disease, malignant disease, de-
mentia, anemia, and other diseases), and all medica-
tions used; systolic and diastolic blood pressure, body 
temperature, and pulse; presence of arrhythmia; finger-
tip oxygen saturation; symptoms (fever, cough, short-
ness of breath, sputum, sore throat, diarrhea, abdomi-
nal pain, success, eye redness, and other symptoms). 
A body temperature >38.3°C was regarded as fever 
independently of age and underlying disease.

Baseline hemoglobin, white blood cell, thrombo-
cyte, lymphocyte (%), monocyte (%), eosinophil (%), 
C-reactive protein (CRP), D-dimer, procalcitonin, cre-
atinine, urea, alanine aminotransferase (ALT), venous 
bicarbonate (HCO3), pH, serum total protein, albumin 
values, and findings of complete urinalysis were deter-
mined from the outpatient or emergency laboratory 
records. All patients included in the study were con-
tacted by phone, and verbal consent was obtained for 
the use of their information in the scientific study. The 
Başkent University Ethics Committee and the Turkish 
Government Ministry of Health applications were used 
for this study. Baskent University approval numbers: 
E-946603339 - 604.01.02-4007 (Date: 1/19/2021). 
Ministry of Health of the Republic of Turkey: 2020-12-
04T19-20-27 (date: 12/20/2021)

Chest CT images were retrospectively evaluated 
by a board-certified radiologist in all subjects who had 
baseline chest CT, and the findings were recorded by 
calculating the CT severity score. A multi-detector CT 
scanner (Somatom Spirit 16; Siemens) was used for all 
examinations, and scanning parameters were standard, 
which are recommended pre-setting for a thorax rou-
tine. Diagnosis of suspected COVID-19 pneumonia was 
considered when ground glass opacity, crazy-paving 
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pattern, and consolidation were observed on chest 
CT based on the standard lexicon for thoracic imaging 
reported by the Fleischner Society.11 The CT severity 
score, a semi-quantitative scoring method proposed 
by Pan et al12 was calculated based on the extension 
ratio of findings for each lobe as follows: 0, no involve-
ment; 1, <5% involvement; 2, 5%–25% involvement; 3, 
26%–50% involvement; 4, 51%–75% involvement; and 
5, >75% involvement. The total sum of five lobes scored 
between 0 and 25 and was sub-classified as 0-8 mild, 
9-15 moderate and 16-25 severe involvement of the 
lungs. On CT images, additional findings such as lymph-
adenopathy, reversed “halo sign,” pleural effusion, and 
subpleural lines were also reported.

Data obtained from hospital records included days 
of hospitalization in normal hospital wards or in inten-
sive care units, the number of antibiotics administered 
during follow-up, medications for COVID-19 (favipravir, 
hydroxychloroquine, oseltamivir), steroid treatment (re-
ceived/not received), heparin (received-\/not received), 
the number of days needed for oxygen treatment, the 
number of days ventilated with a positive pressure mask, 
whether there was a need for a mechanical ventilator 
and the number of days on mechanical ventilation, se-
rial measurements of serum CRP, procalcitonin, ALT, cre-
atinine, D-dimer, SaO2 (%) values during hospitalization 
(days 2, 3 and 4). The APACHE scores of all patients in 
the intensive care unit were calculated and recorded. If 
present, sputum, blood, and urine culture growth were 
recorded in all patients. Patients who healed or died at 
the end of the follow-up period were identified from our 
hospital records. 

 Data on comorbid conditions (age, diabetes with 
and without complications, hypertension, coronary heart 
disease, heart failure, ischemic cerebrovascular diseas-
es, malignant diseases (metastatic or localized, solid or 
lymphoproliferative), chronic kidney disease (CKD), CKD 
stage, peptic ulcer, dementia, liver disease, connective 
tissue diseases, chronic obstructive pulmonary disease, 
hemiplegia, and HIV were obtained from electronic hos-
pital records. Smoking history was recorded as positive 
if the patient was an active smoker or quit. The Charlson 
comorbidity index (CCI) was calculated using an online 
calculator (https://www.mdcalc.com/charlson-comor-
bidity-index-cci).13 

The pneumonia severity index (PSI) was implemented 
by the Pneumonia Patient Outcome Research Team to 
identify patients with community-acquired pneumonia 
to manage risks, outcomes, and mortality rates.14 This 
composite scoring index consists of 19 variables, includ-
ing age, nursing home residency, coexisting illnesses, 
physical examination findings, and laboratory findings. 

The composite score classifies patients into one of five 
mortality risk groups and demonstrates a reduction in 
hospital admission rates and treatment costs and in-
creases the security of outpatient management. The PSI 
scoring was performed by a chest disease specialist who 
initially assessed the patients. Most patients in Class I 
to III are suitable for outpatient management, whereas 
patients in Class IV and V have a higher mortality risk 
and should be admitted to the hospital. Additionally, all 
patients with hypoxemia (PaO2< 60 mmHg or SaO2 (%)< 
90% on presentation) and other risk factors were admit-
ted to the hospital.

All data were entered into the IBM SPSS version 25.0 
program and subjected to statistical evaluation. Clinical 
characteristics and laboratory parameters were com-
pared between patients who survived vs died with the 
Mann-Whitney U or the t-test where suitable. The exis-
tence of a normal distribution was investigated by the 
One-Sample Kolmogorov-Smirnov test, and presented 
as median (interquartile range, minimum-maximum) or 
mean (standard deviation), as appropriate. P value <.05 
was the limit of statistical significance in our study.

RESULTS
After the initial case in Turkey in March, we observed 
124 COVID-19 patients (62 men, 62 women) until the 
end of December 2020. Twelve (9.6%) patients died 
and 112 (90.3%) patients were discharged. Patients 
who died were significantly older than those who lived 
(P<.001) (Table 1). The PSI on admission was higher 
in non-survivors than in survivors. Among the 124, 39 
(31.4%) had suspected contact with another COVID-19 
patient, 19 (15%) had a history of smoking, 56 (45.2%) 
had hypertension, 22 (17.7%) had diabetes, and 33 
(26.6%) had a history of coronary artery disease. Of the 
124 patients, 25 (20.1%) were tourists (Scandinavian, 
German, and Arabic). Symptoms included 112 (90%) 
patients with fever, 20 (16%) patients with cough, 108 
(87%) patients with shortness of breath, 34 (27.4%) pa-
tients with diarrhea, 20 (16%) patients with abdominal 
pain, 40 (32%) patients with throat ache, 25 (20.2%) pa-
tients with sputum, and 26 (21%) patients had loss of 
taste and smell sensations at presentation.

Patients with loss of smell and taste dysfunction had 
lower CRP and WBC counts and higher baseline SaO2 

(%) values (P>.05). Age, sex, smoking status, preva-
lence of DM and hypertension, comorbidity index, and 
AKI at presentation were similar between patients with 
and without smell and taste dysfunction. Other symp-
toms and history of contact with COVID-19 positive 
subjects were not correlated with mortality. Stomach 
ache, throat ache and sputum, baseline systolic blood 
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Table 1. Clinical characteristics and laboratory parameters of COVID-19 patients by mortality. 

Variable Died 
(n=12, 9.6%)

Recovered 
(n=112, 90.3%) P

Age (years) 79 (13.2, 64-91) 58 (22.5, 14-86) <.0001 

Charlson comorbidity index 6.5 (2.1) 2.2 (2.1) <.0001 

Computerized tomography score 6.0 (1.4) 6.5 (3.4) .665

Pneumonia severity index 111.9 (28.5) 55.2 (24.7) <.0001 

C-reactive protein (mg/L) 41.4 (89.6, 3.51-170) 25.6 (61.6, 0.1-237) .231

White blood cell count 7513.3 (2584) 6937.5 (2804) .243

Lymphocytes (%) 14.6 (6.1) 24.6 (11.9) .006 

Thrombocytes (per mm3) 197 108 (89131) 211 734 (71981) .426

Hemoglobin (g/dL) 10.9 (2.0) 13.5 (1.7) .0001 

Fasting glucose (mg/dL) 134.0 (55) 112.0 (24.9) .04 

Serum creatinine (mg/dL) 2.0 (2.2) 0.95 (0.5) <.001 

Percent change in serum creatininea (%) 37.6 (95.5) -6.8 (31.2) <.0001 

Systolic blood pressure (mmHg) 124.6 (16.3) 123.3 (13.2) .677

Diastolic blood pressure (mmHg) 72.5 (7.5) 76.4 (6.2) .023 

Procalcitonin (ng/mL) 0.15 (0.38, 0.12-1.9) 0.285 (0.553, 0-5.6) .196

Hospital stay (days) 16 (6.75, 10-26) 6 (5, 1-85) <.0001 

Stay in ICU (days) 13.5 (5.75, 3-22) 0 (0, 0-46) <.0001 

D-dimer (ng/mL) 893 (820, 105-8600) 1144 (568, 200-2200) .04 

Alanine aminotransferase (U/L) 20.5 (9.5, 6-114) 24 (16, 10-154) .28

SaO2 (%) 89.0 (9.2) 95.0 (4.2) .009 

O2 support (days) 15.5 (3.25, 8-25) 4.5 (5, 0-80) <.0001 

APACHE scoreb 48.5 (18.5) 12.2 (9.7) <.0001 

Number of antibiotics administered 2.5 (0.5) 1.4 (0.8) <.0001 

Data are median (interquartile range, min-mx) or mean (standard deviation). aPercentage difference between the last serum creatinine and baseline serum 
creatinine. bAPACHE score on admission to intensive care unit (ICU). 

pressure, CRP, WBC count, procalcitonin, computed to-
mography score, and ALT were not different between 
patients who died and healed (Table 1), but differences 
in the Charlson comorbidity index, PSI, and other labo-
ratory values were statistically significant. The percent-
age of lymphocytes at admission had an insignificant P 
value of negative correlation with mortality (OR: 0.77; 
P=.051).  

The median (IQR) time from hospitalization to death 
was 16 (6.75) days in non-survivors. Twelve patients 
(9.6%) required intubation and mechanical ventilation. 
Acute kidney injury (AKI) (serum creatinine >1.2 mg/
dL) was detected in 24 (19.3%) patients on admission. 
Patients with AKI had longer hospital stays, higher 

D-dimer, CRP, comorbidities, pneumonia severity in-
dex, number of antibiotics administered, need for O2 
support (days), APACHE score on admission to ICU, 
procalcitonin and lower HCO3, thrombocyte count, 
SaO2 (%), and lymphocyte (%) on admission (P<.05). 
AKI was positively associated with male sex (P=.036), 
mortality (P=.0001), need for intubation and mechani-
cal ventilation (P=.0001), hypertension (P=.004), smok-
ing status (P=.029), and need for ICU care (P=.0001). 
There was no relationship between AKI and any symp-
toms (fever, diarrhea, headache, taste, and smell dys-
function), steroid, or heparin treatment (P>.05). 

One patient did not receive antiviral treatment. Of 
the remaining patients, 85 (68.5%) were administered 
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Figure 1. Association of mortality with a) coronary artery disease, b) diabetes, c) fever, d) hypertension, e) smoking, and 
f) taste and smell impairments.

 D                                                        E                                                     F

 A                                                        B                                                     C

favipiravir only, four were administered hydroxychloro-
quine only, and 33 (26.6%) were given a combination of 
favipiravir, hydroxychloroquine, and oseltamivir. Forty 
(11%) patients were given no antibiotics, 52 (42%) pa-
tients were given one antibiotic, 44 (35.4%) patients 
were given two antibiotics, and 14 (11%) patients were 
given three antibiotics during follow-up. Steroid treat-
ment was administered to 70 (56%) patients, and sys-
temic low molecular weight heparin was administered 
to 105 (84.7%) patients. The mean steroid dosage was 
34.4 (16.5) mg prednisolone (28 patients), 5.2 (3.4) mg 
dexamethasone (42 patients), and the mean time of 
steroid treatment was 10.2 (4.4) days. 

Parameters related to mortality
When ICU patients were separately analyzed, steroid 
treatment was still positively associated with mortality 
(P=.007). Coronary artery disease (P=.0001), diabetes 
mellitus (P=.04), fever (>38.3°C) at presentation, hy-
pertension (P=.0001) and a positive smoking history 
(P<.001) were significantly associated with mortality 
(Figure 1). Loss of taste or smell as an initial symp-
tom was negatively associated with mortality (P=.04). 
Patients with loss of smell and taste dysfunction had 
lower CRP and WBC counts and higher baseline SaO2 

(%) values (P>.05). Age, sex, smoking status, prevalence 
of DM and hypertension, comorbidity index, and AKI 
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Table 2.  Demographic, clinic and laboratory parameters that showed 
statistically significant differences between patients who were admitted or not 
to the intensive care unit.

ICU 
(n=24, 19%)

No ICU 
(n=95, 80%) P

Age 70 (17.8, 
34-90)

58 (23.5, 
14-91) <.0001

Charlson comorbidity 
index 5.2 (2.8) 1.8 (1.8) <.0001

Pneumonia severity index 95.1(27.9) 52.3 (22.7) <.0001

C-reactive protein (mg/L) 65.5 (87.8, 
0.51-200)

20 (56.6, 
0.1-237) <.0001

White blood cell count 8006 (2722) 6810 (3106) .034

Lymphocytes (%) 14.2 (7.3) 26.0 (11.5) <.0001

Hemoglobin (g/dL) 12.3 (2.2) 14.2 (7.3) .018

D-dimer (ng/mL) 1001 (638, 
159-3600)

890 (842, 
105-8600) .017

Serum creatinine (mg/dL) 1.6 (1.9) 0.9 (0.3) .038

Days of O2 support 7 (5, 1-80) 4 (6, 0-29) <.0001

SaO2 (%) 91.1 (6.9) 95.4 (3.4) .003

Number of antibiotics 2.1 (0.7) 1.3 (0.8) <.0001

Mortality 2 (8.3) 10 (10.5) .750

Data are median (interquartile range, min-mx) or mean (standard deviation). Missing: 5 observations.

at presentation were similar between patients with and 
without these symptoms. Other symptoms and history of 
contact with COVID-19 positive subjects were not cor-
related with mortality. Baseline systolic blood pressure, 
CRP, WBC count, procalcitonin, computed tomography 
score, and ALT were not different between patients 
who died and healed (Table 1), but differences in the 
Charlson comorbidity index, PSI, and other laboratory 
values were statistically significant. The percentage of 
lymphocytes at admission had an insignificant P value 
of negative correlation with mortality (OR: 0.77; P=.051). 

Parameters related to ICU admission
Twenty-four (19%) patients required ICU follow-up dur-
ing hospitalization (Table 2). Of these 24 patients, 2 
(8.3%) died. Patients who needed ICU were older, had 
higher comorbidity disease index, pneumonia severity 
index, CRP, WBC count, D-dimer, creatinine, number 
of antibiotics used, and number of days for O2 support, 
had lower hemoglobin, lymphocyte (%), and lower 
baseline SaO2 (%). 

DISCUSSION 
The present study demonstrated 9.6% mortality in 
our consecutively hospitalized population of PCR-

confirmed COVID-19 patients of different ethnicities, 
different symptoms, and different grades of lung in-
volvement from Alanya, a touristic region of Turkey. 
Because of the retrospective nature of our study and 
the lack of post-mortem biopsy or autopsy examina-
tions, the causes of mortality were not clear. A wide 
range of mortality in COVID-19 patients between 
0% and 14.6% has been reported in the literature.1 
Therefore, our study population had a moderate rate of 
mortality rate compared to the literature. Yang et al. re-
vealed 61.5% (32 of 52) mortality in critically ill ICU pa-
tients.5 Mortality of our patients who were admitted to 
ICU was consistent with Yang et al. In other studies, ICU 
patients with COVID-19 were older, had more comor-
bid conditions, and had higher plasma cytokine levels 
like IL 2, IL 7, IL 10, TNF-α, MCP 1, IP 10, G-CSF, and 
MIP 1A.2-4 Likewise, patients admitted in the present 
study were older and had a higher comorbid disease 
index, WBC count, D-dimer, serum creatinine, and CRP 
levels at baseline. Our patients had lower lymphocyte 
(%) and lower SaO2 (%) and hemoglobin levels on ad-
mission compared to non-ICU patients. Non-survivors 
had more severe lymphopenia, higher neutrophil 
counts, D-dimer, and fibrin degradation products than 
survivors.3,5-7 In our study, non-survivors were older and 
had higher D-dimer, blood glucose, PSI, comorbid dis-
ease index, serum creatinine level, longer stays in the 
hospital and ICU, higher APACHE score on admission 
to ICU, higher number of antibiotics, lower lymphocyte 
(%), SaO2 (%), diastolic blood pressure, and hemoglo-
bin levels on admission. Survivors showed a stable re-
covery in kidney function (6.8% decrease in serum cre-
atinine) despite non-survivors having worsening kidney 
function (37.6% increase in serum creatinine) during 
the hospitalization period. Baseline CRP, WBC count, 
procalcitonin, ALT, and pneumonic infiltration score 
on chest CT parameters were similar between survi-
vors and non-survivors. All of these parameters could 
be seen as signals of worse general clinical condition 
or increased probability of worsening over time. High 
blood glucose levels were shown to be related to mor-
tality in the CORONADA study and in another study 
from Wuhan.8-34 This might be considered a marker of 
the severity of infection.

Older age, having more frequent diabetes, hyper-
tension, coronary artery disease, or smoking history 
were features of patients who had worse outcomes in 
our study. These are also components of the CCI. Age, 
comorbid diseases, and some symptoms (dyspnea, 
abdominal pain, etc.) and some laboratory findings 
such as lymphopenia and elevated D-dimer have been 
reported as risk factors for mortality in COVID-19.3,5-37 
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of mortality, similar to our results.25 Some other stud-
ies proved that the CT-based semi-quantitative score 
of pulmonary involvement was a predictor of mortal-
ity in patients with COVID-19.26-,27 However, our study 
revealed no significant relationship between chest CT 
scores and mortality. The CT score was only weakly cor-
related with the need for O2 support (days).

Our results demonstrated that fever (>38.3ºC) on 
admission was a positive predictor of in-hospital mortal-
ity. Fever was the most common (90%) symptom in our 
patient population, similar to other studies (frequency 
reported between 77.4-98.6%.1-18 There are limited 
data showing an association between fever (body tem-
perature) and mortality. A retrospective analysis of 9417 
patients showed that low (<36ºC) body temperature 
(BT) on admission was significantly associated with mor-
tality.28 However, maximum BT during COVID-19 infec-
tion, especially over 40ºC, also had a significant correla-
tion with mortality. Another study showed no significant 
difference in BT on admission between alive and de-
ceased patients.25 One study reported that not the de-
gree but the duration of fever during COVID-19 course 
was related to severity of infection.34 We observed a 
21% prevalence of self-reported smell and taste dys-
function in our study population. Anosmia is a charac-
teristic symptom of COVID-19 infection with a reported 
frequency between 5.1-98.3% depending on the study, 
study population, and study method.29-38 Taste dysfunc-
tion (gustatory loss) was also reported between 59-88% 
of patients with severe COVID-19.39,40 Some studies re-
vealed that patients with anosmia had a milder course of 
COVID-19 with a lower probability of hospitalization.30 
Talavera et al reported a lower mortality rate and less 
severe disease course in COVID-19 patients presenting 
with anosmia.29 In our patient group, the comorbid-
ity disease index, age, and sex were similar between 
patients with or without symptoms, the main cause of 
this association is still unknown. Milder immune or in-
flammatory responses or different cytokine-releasing 
genotypes may be the underlying mechanisms of these 
different disease patterns.

An important result of our retrospective observa-
tional study was the association between steroid use 
and mortality. Dexamethasone (mean dose 5.4 mg) 
or prednisolone (mean dose of 35 mg) was used for a 
mean time of 10 days. Our steroid dosages and time 
of steroid treatment were similar to those in previous 
studies.31-33 The RECOVERY trial revealed that 6 mg 
daily dexamethasone (equivalent to 150 mg hydrocor-
tisone) decreased the 28 days mortality in COVID-19 
patients under respiratory support with or without in-
vasive mechanical ventilation.31 On the contrary, similar 

Several studies have shown a higher risk of complica-
tions and death from COVID-19 in patients with dia-
betes mellitus, hypertension, and severe obesity.10-19 
Similar to our results, smoking history has been shown 
to increase disease severity and mortality, with a hazard 
ratio of 1.4-2.4 times.9-20 Tobacco smoking is suggested 
to cause dose-dependent upregulation of angiotensin-
converting-enzyme up regulation (ACE-2), the virus cel-
lular entry receptor, which may explain the increased risk 
of severe COVID-19 in smokers. Similarly, an association 
between ACE-2 expression and hypertension was con-
firmed in a study.34 A study from Wuhan reported that 
hypertension was the only comorbidity associated with 
the severity of COVID-19.34

Some studies in the literature have shown favor-
able outcomes for females compared to males with 
COVID-19.16-21 However, others could not find a relation-
ship between sex, mortality, and other unfavorable out-
comes in COVID-19.17,18 In the present study, mortality 
was similar between male and female patients. Although 
the prevalence of AKI and smoking was lower in women, 
the need for ICU, intubation, and mechanical ventilation 
was similar between male and female patients. 

In the present study, we calculated the CCI in all pa-
tients from the electronic patient records. The CCI value 
was similar between male and female patients, higher 
in non-survivors than in survivors, and higher in patients 
who need ICU care. Similarly, several studies have re-
vealed that CCI is an independent predictor of mortality 
in patients with COVID-19 infection.16-21

Our results showed that non-survivors had higher 
baseline creatinine levels than the survivors. COVID-19 
patients on the first admission had a 19.3% prevalence 
of AKI. AKI is positively associated with age, mortality, 
male sex, need for mechanical ventilation, hyperten-
sion, smoking status, and need or ICU care. Patients 
with AKI also had worse clinical and laboratory indica-
tors for mortality, such as higher CCI, PSI, procalcitonin, 
D-dimer, CRP, and lower baseline SaO2 (%), and lym-
phocyte (%). Although steroid treatment was associ-
ated with increased mortality in the present study, the 
frequency of steroid and heparin administration was 
similar between patients with and without AKI. In the 
literature, AKI prevalence in COVID-19 patients was 
between 9.4% and 40.6%, and similar to our present 
results, AKI has been shown to be associated with mor-
tality in COVID-19.22,23

The present study showed that PSI on admission 
was an important predictor of mortality. Respiratory fail-
ure was shown to be the leading cause of mortality in 
patients with COVID-19.24 Satici et al revealed that PSI 
and CRP levels on admission were significant predictors 
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to our present results, a meta-analysis with a total of 15 
754 patients showed that systemic steroid treatment in 
COVID-19 increased mortality with an OR of 1.9.32 This 
meta-analysis also revealed that systemic steroid treat-
ment increased hospital stay in hospital and prolonged 
viral shedding. Matthey et al proved that the timing, 
dosage of steroids, and severity of COVID-19 pneumo-
nia would determine the immune response and viral 
outcome and suggested the use of moderate dose cor-
ticosteroids in moderate to severe COVID-19 patients 
late in the disease course.33 Another study from Wuhan 
reported that high-dose prednisone (1 mg/kg) during 
hospitalization was a significant risk factor associated 
with death in patients with severe COVID-19.34 the fre-
quency of steroid administration was higher in our pa-
tients (56%) than in their study (11.9%). Although in the 
present study, our mean steroid dosage was lower than 
prednisone 1 mg/kg or equivalent, steroid treatment 
was still associated with mortality. One the 12 patients 
who died was not using a steroid, but the reminder 
where using a steroid (P=.007).

The limitations of our study were the small sample 
size, lack of knowledge about the reason for mortality 
in deceased cases, and the lack of a standard treatment 
protocol for all patients due to the retrospective nature 
of the study. However, all of our patients were admitted 
and followed up in the hospital by two chest disease 
specialists. Therefore, treatment choices were similar. 

Because of the limited treatment options, we could not 
apply plasmapheresis or immune plasma treatment, to-
calisumab, cytokine adsorption treatment, or extracor-
poreal membrane oxygenation. 

In conclusion, our present data show that older age, 
higher comorbidity disease index, PSI, smoking, AKI at 
presentation, higher number of antibiotics and higher 
frequency of steroid usage during hospitalization, pres-
ence of fever (>38.3ºC), lower SaO2 (%), hemoglobin, 
and diastolic blood pressure on admission were associ-
ated with increased mortality. Smell and taste dysfunc-
tion can be seen as signs of a milder disease course. 
We suggest that the frequency, dosage, and duration 
of steroid treatment should be limited. Inflammatory 
parameters, especially CRP and procalcitonin levels, 
should be frequently monitored to prevent opportunis-
tic infections, especially in older patients with comorbid 
diseases. Further prospective studies should be con-
ducted to determine whether the minimum effective 
dosage can be used safely. Furthermore, determination 
of viral load and inflammatory and anti-inflammatory 
cytokine profiling might be a safer way to use steroids. 
Anti-inflammatory medications such as colchicine and 
IL-6 receptor blocker (tocilizumab) have been shown 
to be effective in lowering mortality in COVID-1935,36 In 
future treatment plans, these alternatives may be com-
bined with low-dose steroid treatment to prevent the 
undesirable effects of steroids on viral replication.
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