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Abstract
Objective: Coronavirus disease 2019 (COVID- 19) is an emerging, fast- spreading, 
highly mortal and worldwide infectious disease. The pulmonary system was defined 
as	the	main	target	of	severe	acute	respiratory	syndrome	coronavirus	2	(SARS-	CoV-	2),	
but the mortality concept of this disease presented with more severe and systemic 
disease. The present study investigated the relationship between the patient charac-
teristics at the initial hospital administration and fatality in COVID- 19 patients.
Methods: In this retrospective and comparative cohort study, all the 767 hospitalised 
COVID- 19 patients, treated between 18 March and 15 May 2020 in the Covid Clinics 
of	Gulhane	Training	and	Research	Hospital	in	Ankara,	Turkey,	were	evaluated.
Results: The fatality rate was significantly increased in patients with any comorbid 
disease except asthma. The initial laboratory test results indicated highly significant 
differences	according	to	the	patient's	outcome.	A	multifactor	logistic	regression	anal-
ysis was performed to calculate the adjusted odds ratios for predicting patient out-
comes.	Being	older	than	60	years	increased	the	death	risk	with	an	adjusted	OR	of	7.2	
(95% CI: 2.23- 23.51; P = .001). The presence of a cancer and the extended duration 
of	intensive	care	unit	treatment	were	other	significant	risk	factors	for	nonsurvival.	
Azithromycin	treatment	was	determined	as	significantly	reduced	the	death	ratio	in	
these patients (P = .002).
Conclusion: It was revealed that being older than 60 years, presence of a cancer and 
extended	duration	of	ICU	treatment	were	the	major	risk	factors	for	predicting	fatality	
rate in hospitalised COVID- 19 patients.
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1  | INTRODUC TION

The	novel	severe	acute	respiratory	syndrome	coronavirus	2	(SARS-	
CoV- 2) causes coronavirus disease 2019 (COVID- 19) that was first 
reported	in	Wuhan,	Hubei	Province,	in	January	2020.	It	has	quickly	
become an emerging, serious, fast- spreading and worldwide health 
disaster. The 2 487 236 of people had died amongst 112 336 160 
infected cases of COVID- 19 disease in 218 different countries 
around the world until 23 February 2021.1 Mostly the pulmonary 
system	was	defined	as	the	main	target	of	SARS-	CoV-	2,	but	the	mor-
tality concept of this disease presented with more severe and sys-
temic	disease	including	shock,	multi-	organ	failure,	pyrexia	resistant	
to treatment and acute lung injury with acute respiratory distress 
syndrome.2

The COVID- 19 related fatality rate has been reported into a 
range between 2% and 20%, mainly depending on the availability of 
medical resources and economic status of the patient or country in 
general.3 One of the most important issues in managing COVID- 19 
is	 the	 accurate	 and	 early	 identification	 of	 high-	risk	 patients.	 Early	
risk	 stratification	 can	 help	 medical	 decision	 making	 and	 resource	
allocation;	for	example,	transferring	the	high-	risk	patients	to	the	in-
tensive care unit (ICU) for close monitoring and organ support at the 
early stages of the disease could help to decrease the fatality rate. 
Although	several	studies	have	investigated	the	risk	factors	for	fatal-
ity in COVID- 19, a standardised systematic effort to develop pre-
diction	tools	for	risk	stratification	of	the	patients	at	an	early	stage	
would be needed.

The Centers for Disease Control and Prevention reported that 
although individuals older than age 65 years comprise 17% of the 
total population in the United States, they represent 31% of the 
COVID- 19 infections, 45% of hospitalisations, 53% of ICU admis-
sions and 80% of the deaths caused by COVID- 19.4 Wu et al showed 
that the case fatality rate (CFR) is 2.3% in general population; how-
ever, it increases to 8% in 70- 80 years old and 14.8% in older than 
80 years age group of patients.5 The physiological changes during 
ageing, having multiple age- related comorbid conditions such as 
heart and lung diseases, diabetes, dementia and the increased inci-
dence of polypharmacy, have been associated with poor outcomes 
in older patients.6

Together	 with	 the	 risk	 factors,	 several	 laboratory	 tests	 were	
consistently reported to be related to COVID- 19 patient outcomes. 
For example, elevated C- reactive protein (CRP), creatinine, together 
with decreased lymphocyte count and reduced magnesium levels 
upon admission are proposed as the predictors of increased death 
in COVID- 19.7 In a recent study from our medical centre, Doganci 
et al showed that increased CRP, white blood cell (WBC) count and 
neutrophil- to- lymphocyte ratio and decreased prognostic nutri-
tional index could be used as prognostic factors for in- hospital mor-
tality rate of COVID- 19 cases.8

The present study was designed to investigate the broad range 
of factors related to fatality rate in COVID- 19 cases followed as in-
patient in our medical centre. The primary endpoint of the present 
study	 is	 investigating	 the	demographic,	clinical	and	 laboratory	 risk	

factors for fatality rate in hospitalised COVID- 19 patients. The sec-
ondary endpoint is evaluating the effects of the applied treatments 
to the patient outcome. Finally, we aimed to find out the odds ratios 
(OR) by using multivariate logistic analysis for the selected variables 
in order to predict nonsurvival patient characteristics in our cohort.

2  | METHODS

2.1 | Study design and participants

The present study was designed as a retrospective, comparative co-
hort study. Between 18 March and 15 May 2020, all the patients 
referred for COVID- 19 disease and hospitalised in the Covid Clinics 
of	Gulhane	Training	and	Research	Hospital	in	Ankara,	Turkey,	were	
enrolled in the present study. The diagnosis, treatment and manage-
ment of the patients have been regulated with the valid guides ed-
ited	and	updated	by	the	Science	Board	of	Turkish	Republic	Ministry	
of	Health	 since	 21	 January	 2020.	 The	 third	 version	 of	 COVID-	19	
Treatment Guide edited on 11 March 2020 included up- to- date 
treatments such as suitable antiviral therapies (eg, oseltamivir, favi-
piravir, lopinavir and ritonavir), oxygen supply, anticoagulant treat-
mets, supportive medical therapies and indicated antibiotics such 
as	azithromycin.	According	to	this	guide,	the	diagnosis	of	COVID-	19	
patients was verified either with a reverse transcription polymer-
ase	chain	reaction	(RT-	PCR)	test	of	SARS-	CoV-	2	virus	or	having	rel-
evant anamnesis, clinical symptoms and signs of typical pulmonary 
computerised tomography (CT) imaging (even though RT- PCR test 
is negative).9	All	CT	 scans	were	 confirmed	 for	 the	 typical	 signs	of	

What’s known

•	 Adults	over	65	years	of	age	represent	80%	of	hospitali-
sations	 and	 have	 a	 23-	fold	 greater	 risk	 of	 death	 than	
those under 65 years.

•	 According	to	the	current	treatment	protocol,	favipiravir	
is accepted as one of several antiviral medications to be 
used immediately at the onset of symptoms.

• In vitro studies have demonstrated the capac-
ity	 of	 azithromycin	 in	 reducing	 production	 of	 pro-	
inflammatory	 cytokines	 such	 as	 IL-	8,	 IL-	6,	 TNF	 alpha,	
reduce oxidative stress and modulate T- helper functions 
but not described in vivo studies.

What’s new

• The presence of a cancer and the extended duration of 
intensive care unit treatment were the most significant 
risk	 factors	 for	 nonsurvival	 together	 with	 being	 older	
than 60 years.

•	 Azithromycin	was	 determined	 as	 significantly	 reduced	
the death ratio in COVID- 19 patients.
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COVID- 19 by a radiologist (FC). The typical image features include 
ground- glass opacities (GGO), consolidation, mixed GGO and con-
solidation,	 traction	 bronchiectasis,	 bronchial	 wall	 thickening,	 re-
ticulation, subpleural bands and vascular enlargement. The present 
study	was	 approved	 by	Ankara	 Provincial	Health	Directorate	 (ap-
proval number: 2020- 05- 04T14_24_22) and The Ministry of Health, 
Gulhane	Training	and	Research	Hospital,	Noninvasive	Local	Ethics	
Committee (approval number: 211/2020) on 19 May 2020. Informed 
consent was waived as determined by the institutional review board 
due to the retrospective study design. The study was conducted in 
accordance	to	the	Declaration	of	Helsinki.

2.2 | Statistical analysis

The data were represented as the mean ± standard error of mean 
(SEM).	Chi-	square	or	Fisher's	exact	test	was	used	for	analysing	the	
categorical variables and contingency tables. Kolmogrov– Smirnov 
test performed and the histograms were visually inspected to ana-
lyse normal distribution of the continuous variables. The continuous 
variables were compared for survived and nonsurvived groups by 
Student's t test or Mann– Whitney U test, where appropriate. The 
possible factors identified with univariate analyses were further 
evaluated by logistic regression analysis to determine the predictors 
of	patient	outcome	(survival	or	nonsurvival).	A	backward	elimination	
method	was	applied	to	have	a	reliable	regression	model.	According	
to the results of the Wald test, individual parameters are examined, 
and the least significant effects that do not meet the P < .2 levels 
were removed. Then other probable predictors according to the cur-
rent literature and clinical practice were added to the model as pre-
dictors.	Hosmer–	Lemeshow	goodness	of	fit	was	used	to	assess	the	
model fit. Statistical analyses were performed using the SPSS v.25 
Software	(IBM	Corp.,	Armonk,	NY).	The	statistical	significance	was	
set at P < .05. The Bonferroni correction was applied when multliple 
comparisons were made.

3  | RESULTS

Between 18 March and 15 May 2020, 767 patients were hospitalised 
with the diagnosis of COVID- 19. There were a total of 59 deaths (fa-
tality rate was 7.69%). Demographics, medical comorbidities, chronic 
drug use of the patients and applied treatments were compared ac-
cording to the outcomes presented in Table 1. The gender distribu-
tion of the patients was similar, and gender had no effect on the 
outcome (P > .05; Table 1). The survived patients were significantly 
younger compared to nonsurvived patients (P < .001; average 50 vs. 
74	years).	Almost	one	third	of	all	patients	were	over	60	years	of	age,	
and being in the older group was almost three times more common 
in the nonsurvived group (P < .001; 33% vs. 92%). Other factors such 
as	body	mass	index	(BMI),	smoking	status	and	being	a	health	worker	
had no effect on the patient outcome (P values >.05). Hypertension 
(HT)	and	diabetes	mellitus	(DM)	were	the	most	frequently	recorded	

comorbidities in the overall patient sample. The death rate was 
significantly increased in patients with a comorbid disease except 
asthma	(Table	1).	Amongst	the	administered	treatments	during	the	
hospitalisation,	 only	 azithromycin	 significantly	 reduced	 the	 non-
survival rate (P < .001; Table 1). On the other hand, the death rate 
seemed significantly increased in patients treated with favipiravir or 
an anticoagulant drug, possibly due to the differences in treatments 
according to the disease severity (P values <.05). The initial labora-
tory test results indicated highly significant differences according to 
the patient outcome (Table 2). In short, initial blood oxygen satura-
tion percentage (SpO2), haemoglobin and albumin levels were signifi-
cantly	lower;	WBC,	neutrophil	count,	aspartate	transaminase	(AST),	
alanine	transaminase	(ALT),	urea,	creatinine,	Lactate	dehydrogenase	
(LDH),	potassium	(K),	lactate,	CRP,	erythrocyte	sedimentation	rate,	
procalcitonin (PCT), ferritin, d- dimer, troponin, N- terminal pro B- 
type natriuretic peptide (ProBNP) and fibrinogen levels were signifi-
cantly higher in nonsurvived patients compared to the survivors.

A	 multifactor	 logistic	 regression	 analysis	 was	 performed	 to	
calculate the adjusted ORs for predicting patient outcome. Our 
logistic regression model covers the 92% of the sample and ex-
plains the outcome by 62.1%. The older age is the most prominent 
risk	 factor	 for	nonsurvival	 in	COVID-	19	patients.	Being	older	 than	
60	years	increased	the	death	risk	with	an	adjusted	OR	of	7.2	(95%	
CI: 2.23- 23.51; P =	.001;	Table	3).	Other	significant	risk	factors	for	
nonsurvival were accompanied cancers and number of days spent 
in ICU (P values <.05).	On	the	other	hand,	azithromycin	treatment	
was determined as it significantly reduced the death ratio in these 
patients (P = .002; Table 3).

Further analyses showed that the most common cancer types 
in the patients were lung cancer (n = 9) and haematological cancers 
(n = 5). There was no significant effect of cancer type on survival (P 
values >.05). The half of the cancer patients were followed up at the 
Stage	4	disease.	All	the	patients	had	chemotheraphy	in	the	past,	and	
20 patients (49%) were in a current chemotherapy programme which 
has no significant effect on patient outcome (P > .05). We observed 
that the cancer patients had significantly more HT, DM, CVD and 
COPD (P values <.05).

4  | DISCUSSION

The fatality rate in hospitalised COVID- 19 patients is varied across 
countries and affected by a lot of distinct measures. There are well- 
known	risk	 factors,	 such	as	older	age,	accompanied	comorbidities,	
and male gender for predicting fatal outcome and there is an ongoing 
effort	to	define	more	predictors.	Also	defining	the	interactions	of	in-
dependent predictors is important to use them in patient evaluation 
in the clinical setting. The current study had presented the clinical 
characteristics	of	the	767	hospitalised	patients	and	defined	the	risk	
factors depending on 59 patients who did not survive. Our results 
showed	that	the	most	important	risk	factor	for	fatality	in	hospital-
ised COVID- 19 patients is being older than 60 years old. Together 
with age, accompanying cancer and staying in ICU for a longer time 
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significantly increased the nonsurvival rates. On the other hand, 
we showed that other comorbid diseases such as DM, HT, chronic 
vascular disease (CVD), chronic cardiac insufficiency (CCI), chronic 
renal disease, chronic obstructive pulmonary disease (COPD) and 
neurological diseases were more common in dying patients com-
pared to the survived ones. But these comorbid conditions did not 

produce any significant effect on patient outcomes in the multivari-
ate	 analysis.	Amongst	 the	 used	drugs	 in	 our	 sample,	 azithromycin	
was determined as the only drug that significantly improved the pa-
tient outcome.

Our study confirmed that older age is the prominent predictor of 
fatality in hospitalised COVID- 19 patients. It was consistently shown 

Total (%) or 
mean ± SEM Survived (%) Nonsurvived (%)

P value 
(adjusted)

Gender .364

Female 339 (47.5) 315 (48.2) 24 (40.7)

Male 374 (52.5) 339 (51.8) 35 (59.3)

Mean age (years) 51.99 ± 0.75 49.97 ± 0.78 73.93 ± 1.67 <.001

≥60	years	(count) 267 (37.4) 213 (32.6) 54 (91.5) <.001

BMI 25.9 ± 0.16 25.9 ± 0.17 26.0 ± 0.63 .999

Smoking 80 (12.5) 77 (13.0) 3 (6.8) .999

Health	worker 20 (2.8) 20 (3.1) 0 (0) – 

ICU admission 91 (12.8) 35 (38.5) 56 (61.5) <.001

Days in ICU 6.02 ± 0.59 4.46 ± 0.54 6.64 ± 0.85 <.001

Mechanical ventilation 
at ICU

50 (55.5) 4 (8) 46 (92) <.001

PCR on admission

(+) 349 (46.2) 328 (50.2) 21 (36.8) .432

(−) 361 (45.8) 325 (49.8) 36 (63.2)

Comorbidity

DM 137 (19.2) 114 (17.4) 23 (39.0) <.001

HT 220 (30.9) 185 (28.3) 35 (59.3) <.001

Antihypertensive	
drug use

167 (75.9) 143 (77.3) 24 (68.6) .999

ACI	or	ARB 86 (39.1) 78 (42.2) 8 (22.9) .384

Diuretic 54 (24.5) 43 (23.2) 11 (31.4) .999

ß	Blocker 47 (21.4) 35 (18.9) 12 (34.3) .462

Calcium channel 
blocker

83 (37.7) 75 (40.5) 8 (22.9) .480

CVD- CCI 113 (15.8) 85 (13.0) 28 (47.5) <.001

Chronic renal 
disease

29 (4.1) 20 (3.1) 9 (15.3) <.001

COPD 43 (6.0) 31 (4.7) 12 (20.3) <.001

Asthma 58 (8.1) 51 (7.8) 7 (11.9) .628

Cancer 41 (5.8) 27 (4.1) 14 (22.7) <.001

Neurological 
diseases

49 (6.9) 36 (5.5) 13 (22.0) <.001

Treatments

Chloroquine 636 (89.2) 588 (89.9) 48 (81.4) .480

Azithromycin 542 (76.0) 512 (78.3) 30 (50.8) <.001

Oseltamivir 392 (55.0) 366 (56.0) 26 (44.1) .800

Anticoagulant 489 (68.6) 441 (67.4) 48 (81.4) .364

Favipiravir 147 (20.6) 114 (17.4) 33 (55.9) <.001

Abbreviations:	ACI,	angiotensin	converting	enzyme	inhibitor;	ARB,	angiotensin	receptor	blocker;	
BMI, body mass index; CCI, cardiac insufficiency; COPD, chronic obstructive pulmonary disease; 
CVD, chronic vascular disease; DM, diabetes mellitus; HT, hypertension; ICU, intensive care unit.

TA B L E  1   Demographics, medical 
comorbidities, chronic drug use of the 
patients and applied treatments compared 
according to the outcome
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All Survived Died P value

SpO2 94.73 ± 0.18 95.41 ± 0.12 87.13 ± 1.33 <.001

WBC 7.00 ± 0.16 6.66 ± 0.13 10.89 ± 1.2 <0001

Neutrophil count 5.51 ± 0.71 5.24 ± 0.77 8.61 ± 1.1 <.001

Lymphocyte	count 1.42 ± 0.74 1.43 ± 0.03 1.25 ± 0.15 .228

Hemoglobin 13.28 ± 0.07 13.36 ± 0.07 12.40 ± 0.33 .001

Platelet count 225.15 ± 3.21 226.49 ± 3.31 209.56 ± 12.74 .533

Eosin count 37.02 ± 3.33 36.67 ± 3.45 43.42 ± 13.6 .999

AST 33.51 ± 39.1 30.82 ± 1.00 63.58 ± 13.29 .017

ALT 28.28 ± 30.7 27.32 ± 1.01 39.61 ± 8.23 .003

Urea 37.43 ± 0.98 33.11 ± 0.7 84.88 ± 6.28 <.001

Creatinine 1.00 ± 0.02 0.95 ± 0.02 1.57 ± 0.13 <.001

Albumin 3.75 ± 0.02 3.83 ± 0.02 3.00 ± 0.09 <.001

LDH 276.57 ± 5.92 259.35 ± 4.36 459.42 ± 47.79 <.001

NA+ 137.56 ± 0.22 137.79 ± 0.15 136.74 ± 0.91 .443

K+ 4.18 ± 0.02 4.16 ± 0.02 4.41 ± 0.11 .046

Mg++ 1.94 ± 0.02 1.93 ± 0.03 2.00 ± 0.07 .999

Ca++ 9.09 ± 0.12 9.2 ± 0.13 8.28 ± 0.11 .443

Lactate 2.39 ± 0.19 2.13 ± 0.15 3.20 ± 0.62 <.001

CRP 46.32 ± 2.63 38.64 ± 2.4 129.39 ± 13.23 <.001

Sedimentation 43.90 ± 1.42 42.37 ± 1.44 59.50 ± 6.1 .046

PCT 0.96 ± 0.25 0.32 ± 0.07 7.29 ± 2.55 <.001

Ferritin 227.19 ± 18.32 196.04 ± 15.29 435.62 ± 93.64 .012

d- dimer 1.44 ± 0.13 1.14 ± 0.11 3.74 ± 0.62 <.001

Troponin 82.61 ± 32.25 38.9 ± 26.31 520.68 ± 234.91 <.001

ProBNP 4412.60 ± 759.94 2757.40 ± 653.65 9709.23 ± 2169.44 <.001

Fibrinogen 406.23 ± 8.84 397.73 ± 9.09 469.57 ± 30.42 .046

Abbreviations:	ALT,	alanine	transaminase;	AST,	aspartate	transaminase;	CRP,	C-	reactive	protein;	
LDH,	lactate	dehydrogenase;	PCT,	procalcitonin;	SEM,	standard	error	of	mean;	WBC,	white	blood	
cell.

TA B L E  2   Initial laboratory values 
(mean ± SEM) of the patients compared 
according to the outcome

Odds ratio 
(adjusted) 95% CI P

Age	(≥60	years) 7.235 2.23- 23.505 .001

Cancer 3.824 1.34- 10.94 .012

Days in ICU 1.743 1.47- 2.07 <.0001

Azithromycin 0.267 0.12- 0.62 .002

Sex 2.050 0.89- 4.74 .093

DM 1.975 0.81- 4.83 .136

CVD- CCI 1.538 0.63- 3.73 .342

Favipiravir 1.348 0.52- 3.53 .543

Anticoagulant 0.728 0.34- 2.57 .896

COPD 0.972 0.32- 3.03 .972

PCR test positive at admission 0.898 0.37- 2.21 .814

HT 0.889 0.35- 2.28 .807

Abbreviations:	CCI,	cardiac	insufficiency;	COPD,	chronic	obstructive	pulmonary	disease;	CVD,	
chronic vascular disease; DM, diabetes mellitus; HT, hypertension; ICU, intensive care unit.

TA B L E  3   Multivariate logistic 
regression analysis of the variables for 
predicting the patient outcome
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that	age	alone	was	by	far	the	most	significant	risk	factor	for	death	
due	 to	 COVID-	19.	 Adults	 over	 65	 years	 of	 age	 represent	 80%	 of	
hospitalisations	and	have	a	23-	fold	greater	risk	of	death	than	those	
under 65.10 Usually, the increased number and severity of comorbid 
diseases in an aged population were held responsible for increased 
death rates. However, our multivariate analysis indicated that only 
cancer had a significant effect on outcome although DM, HT, CVD/
CCI, chronic renal disease, COPD and neurological diseases were 
significantly more common in nonsurvived patients. Thus, comorbid 
diseases	alone	may	not	explain	why	age	is	a	risk	factor	for	deaths.	
Mueller et al proposed that ineffective regulation and gradual dete-
rioration of the immune system (immunosenescence) in the elderly 
may lead to poor patient outcomes.10 Their theory describes not only 
the	 inability	 of	 the	 immune	 system	 for	 clearing	 SARS-	CoV-	2	 virus	
but	also	 increased	propensity	for	the	cytokine	storm	in	COVID-	19	
disease. Thus, the older patients need more intense medical care and 
treatment support during the hospitalisation.

Our multivariate analysis showed that days spent in ICU is a 
strong predictor for the poor patient outcome (OR = 1.7; 95% CI: 
1.47- 2.07; P < .0001). The mean number of days spent in ICU was 
6.6 days in nonsurvived patients (compared to 4.5 days in survi-
vors). In the present study, the ICU admission criteria consisted of 
having either of the following signs: respiratory rate >29 per min-
ute, the ratio of arterial oxygen partial pressure (PaO2 in mm Hg) to 
fractional inspired oxygen (FiO2) (PaO2/FiO2) < 300, SpO2 < 90% 
or PaO2 <	 70	mm	Hg	despite	5	 L/min	O2 treatment, hypotension 
(systolic blood pressure<90 mm Hg and a decrease from usual sys-
tolic blood pressure more than 40 mm Hg, mean arterial pressure 
<65 mm Hg, heart rate >100 beats/minute, lactate >2 mmol, acute 
kidney	 damage,	 acute	 liver	 function	 test	 disorder,	 patients	 with	
immunosuppression and development of acute organ dysfunction 
and acute bleeding diathesis. Reports highlight the high incidences 
of death rate in critically ill patients transferred to ICU because of 
COVID-	19	disease.	An	early	study	including	more	than	72	000	cases	
from China reported the CFR as 2.3%, but it increased to 49% in 
2087 critically ill patients who needed ICU conditions.11 Other stud-
ies from China and the United States showed that the fatality rate in 
ICU transferred patients were 62% and 67%, respectively.12 In the 
present study, 91 patients were transferred to ICU, and 56 (61.5%) 
of them did not survive, which is very close to the reported ratios. 
New treatment options should be developed to decrease these high 
death	rates	observed	in	ICU-	transferred	patients.	Also	rearranging	
the ICU treatment protocols for shortening the ICU stay time could 
be evaluated, and the cases that exceed the 7 days at ICU should be 
treated	according	to	the	higher	fatality	risk.	Another	approach	could	
be	 transferring	 the	high-	risk	patients	 to	 the	 ICU	at	 an	early	 stage	
of	the	disease.	Thus,	assessing	the	predictors	for	high-	risk	patients	
at an early stage and/or adjusting the ICU- transferring criteria for 
COVID- 19 should be evaluated.

We presented that the rate of comorbid diseases, except asthma, 
significantly increased in nonsurvived patients. However, multivar-
iate analysis revealed that only cancer has a significant effect on 
poor	prognosis.	Jianfeng	et.al	stated	that	HT	was	the	most	common	

chronic comorbidity amongst COVID- 19 patients who nonsur-
vived.13	A	retrospective	study	including	191	cases	from	Wuhan	area	
by Zhou et al showed that 48% of COVID- 19 patients had at least 
one comorbidity, with HT being the most common (30%), followed 
by DM (19%) and CVD (8%).14 Our study cohort has very similar co-
morbidity rates for HT (30.9%) and DM (19.2%), but it has almost 
two times more CVD rates (15.8%). Resembling our results, Zhou 
et al showed that having a comorbidity did not have any signif-
icant effect on death rates in multivariate analysis, although they 
were more common in nonsurvived patients in univariate analysis. 
Interestingly, their cohort comprised only two cases with cancer, 
both in the survived group.14	A	recent	study	covering	31	461	con-
firmed COVID- 19 cases from the United States revealed the impact 
of comorbid conditions on poor outcome in a multivariate analysis.15 
They show that having a comorbid condition significantly increased 
death. However, when the patients were stratified according to their 
age groups, only the history of myocardial infarction and renal dis-
ease was associated with higher odds of death for all age groups. This 
approach, stratifying patients according to age seems reasonable to 
better estimate the impact of comorbidities. However, it could only 
be performed in large cohorts.

In the present study, cancer is one of the important predictors for 
death in COVID- 19 patients. Our cohort included 41 cancer patients 
in total (5.8%); 5 of them had haematological malignancy. We com-
bined this group with the solid tumours group during the analyses. 
A	 recent	 systematic	 review	 study	pooled	 the	 result	 of	52	 studies,	
involving a total of 18 650 patients with both COVID- 19 and cancer; 
a total of 4243 deaths were recorded in this population. The proba-
bility of death was calculated as 25.6% (95% CI: 22.0%- 29.5%) in this 
patient population.16	A	meta-	analysis	covering	13	studies	reporting	
the 2922 hospitalised cancer patients with COVID- 19 disease found 
the 30- day mortality rate as 30% (95% CI: 25%- 35%).17	A	prospective	
study analysed 800 cancer patients with COVID- 19 infection and 
found the fatality rate as 28%. Further analyses indicated that fatal-
ity	risk	was	associated	with	older	age,	being	male	and	the	presence	
of other comorbidities such as HT and CVD. Moreover, receiving 
cytotoxic chemotherapy but not immunotherapy, hormonal ther-
apy,	targeted	therapy	or	radiotherapy	use	within	the	past	4	weeks	
before testing positive for COVID- 19 significantly increased death 
rates.18 Our results did not indicate a significant effect of current 
chemotherapy treatment on patient outcome. However, increased 
comorbidities in cancer patients such as HT and DM could have an 
impact on the increased mortality rates. Future studies should inves-
tigate how different tumour subtypes, different treatment regimes 
and more specific timing of anticancer treatments have an impact on 
the management of COVID- 19 infection in cancer patients.

Interestingly, amongst the chronic comorbid diseases observed 
in the present study, only asthma did not produce a significant in-
crease in death rate even in the univariate analysis. Our study co-
hort comprised 8.1% of asthmatic patients. Other studies with larger 
cohorts reported asthma prevalence as 14.5% amongst 17,535 
cases in the United Kingdom19 and 9.4% of 7272 cases in Korea.20 
On	 the	other	hand,	 a	 study	 from	New	York	area	 reported	asthma	
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prevalence as 4.3% in 6245 COVID- 19 confirmed cases,21 and it was 
even reported as low as 2.1% of 2000 patients in Italy.22 From the 
early days of COVID- 19 pandemic, patients with asthma attracted 
attention for disease severity because they were expected to be 
adversely affected by such a devastating respiratory syndrome. 
However, large- scale analyses surprisingly did not completely sup-
port that expectation. For example, UK study reported a high prev-
alence of asthma in their cohorts, but their analyses showed that 
nonasthmatic COPD but not asthma related with mortality rates in 
hospitalised patients.19	Similarly,	the	New	York	study	did	not	show	
any significant association between asthma and COVID- 19 related 
in- hospital mortality rates, both in univariate analysis and multivar-
iate	analysis	adjusted	for	age,	sex,	race	and	COVID-	19.	A	literature	
review included 15 studies (n = 30 496) and data from local hospi-
tals (n = 436) showed that asthma prevalence amongst the hospi-
talised COVID- 19 patients was similar to asthma prevalence in the 
population.	Asthma	also	did	not	appear	 to	be	an	 independent	 risk	
factor for intubation amongst these patients, even after adjusting 
for	BMI	and	age,	which	are	well-	known	risk	 factors	 for	 severity.23 
Izquierdo	 et	 al	 followed	 a	 different	 approach	 and	 analysed	 the	
71 182 patient records with asthma in Spain.24 They showed that 
COVID- 19 prevalence was 1.41% amongst asthmatic patients, which 
seems slightly higher than the general population without asthma in 
the same demographical area (ie, 0.89%), but the manifestation of 
COVID- 19 in asthmatic patients was not severe, with the low rate of 
hospital admissions. Our study confirmed those large- scale studies. 
Several factors were proposed to explain the lower prevalence of 
asthma in COVID- 19 patients.25 For instance, having asthma might 
protect against COVID- 19, perhaps through a different immune re-
sponse elicited by the chronic disease itself. The previous observa-
tions	 regarding	 the	 lower	 risk	 associated	with	 rhinitis	 and	eczema	
in asthma patients were associated with allergic sensitisation, and 
it	was	linked	to	lower	expression	of	ACE-	2	receptors	in	both	upper	
and lower respiratory airways suggesting a potential protective ef-
fect.26	Another	possibility	 is	 that	 the	 therapies	used	by	 asthmatic	
patients	could	 reduce	 the	risk	of	 infection	or	of	developing	symp-
toms leading to diagnosis. In in vitro models, inhaled corticosteroids 
alone or in combination with bronchodilators were shown to sup-
press	coronavirus	replication	and	cytokine	production.27 Depending 
on	large-	scale	clinical	data,	Izquierdo	et	al	concluded	that	intranasal	
corticosteroids may decrease the COVID- 19 related hospitalisation 
rate	in	asthma,	and	biologics,	such	as	omalizumab	and	mepolizumab,	
could be effective in preventing hospitalisations and reducing the 
death rates in this patient group, even these drugs were used at 
more severe asthma cases.21 Prospective clinical studies for testing 
those observations and better understanding these relationships 
would be beneficial for developing better preventive approaches 
and/or treatments.

The biochemical characteristics of the patients measured during 
initial admission showed significant differences according to their 
clinical outcome and fatality rate. We tried to create an independent 
linear regression model for predicting several different clinical out-
comes such as length of hospital stays by using laboratory variables. 

We also tried data transformation approaches, coding the variables 
as high or low according to their laboratory or calculated cut- off val-
ues using receiver operating characteristic curve analysis. But we 
could not create any valid model because of high variability; thus, 
we performed only univariate analyses on biochemical variables. 
Our findings showed that several biochemical parameters during 
the initial hospital admission could reflect the patient outcome. 
Previously, the SpO2 cutoff value was calculated as 90.5% (yielded 
84.6% sensitivity and 97.2% specificity) for prediction of survival 
of COVID- 19 patients28; our results for SpO2 as 87.13% in nonsur-
vived versus 95.41% in survived patients fit this study. Moreover, 
increased lactate levels in nonsurvivors in the present study could 
reflect the poor oxygenation in tissues. Blood lactate abnormality 
has not been widely emphasised in clinical evaluation of COVID- 19 
patients, but it could be an important factor for indicating organ 
dysfunction.	A	 recent	study	measured	blood	 lactate	 levels	on	 ICU	
admission and thereafter daily up to 14th day in 45 patients with con-
firmed COVID- 19 pneumonia. Based on 28- day ICU mortality rates, 
mean daily lactate levels were higher in nonsurvivors, and initial 
blood lactate was proposed as an independent outcome predictor in 
ICU- admitted COVID- 19 patients.29

An	 increase	 in	LDH	has	been	one	of	 the	most	 replicated	 labo-
ratory	tests	in	COVID-	19.	LDH	is	a	marker	of	various	inflammatory	
states, for example, infections, myocardial infarction MI, sepsis or 
cardio- pulmonary concession and possibly vascular permeability 
in immune- mediated lung injury.30	A	 systematic	 review	and	meta-	
analysis, including 28 studies comprised 1704 severe and 5088 non-
severe	patients,	verified	the	usefulness	of	LDH	as	a	patient	severity	
predictor in COVID- 19 cases.31	We	showed	that	LDH	levels	in	non-
survivors were almost two times higher than the survived patients 
(459 ± 48 vs. 259 ±	 4	U/L),	 and	our	 results	 support	 the	 relation-
ship	between	increased	LDH	levels	and	poor	outcome	in	COVID-	19	
patients.

Our results were in line with other laboratory test results ob-
served as the indicators of poor prognosis such as, decreased blood 
albumin levels,32 decreased hemoglobin,33	increased	ALT	and	AST,34 
increased urea and creatinine,35 increased WBC, neutrophil count, 
CRP levels,36 highly increased d- dimer37 and ferritin.38 In addition to 
these widely replicated predictors for poor outcome, we observed 
extremely increased proBNP and troponin levels in nonsurvived 
patients. In the present study, mean troponin levels increased two-
folds in survivors, but in nonsurvivors the increase was 29- folds. For 
proBNP, we also observed a threefold increase in survivors com-
pared to a 10- fold increase in nonsurvivors. These two parameters 
indicate	myocardial	stress	and	damage.	They	are	frequently	elevated	
amongst patients with severe respiratory illnesses typically in the 
presence of heart failure, and they are associated with an unfavour-
able course amongst the COVID- 19 patients.39 Recently, a cohort of 
872	confirmed	COVID-	19	cases	was	evaluated	for	cardiac	markers,	
and increased troponin and proBNP levels during initial admission 
were found as independent and complementary predictors of mor-
tality or the need for mechanical ventilation.40 That study reported 
a high prevalence (34.6%) of cardiac injury in COVID- 19 patients and 
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showed that proBNP improved the prognostic accuracy of tropo-
nin for the patient outcome. Together with our results, these stud-
ies	 imply	that	the	measurement	of	biomarkers	for	cardiac	damage,	
such as troponin and proBNP, during the initial admission may help 
to	identify	a	subset	of	patients	with	a	high	risk	of	poor	prognosis.

The	multivariate	 analysis	 indicated	 that	 only	 azithromycin,	 but	
not	 chloroquine,	 favipiravir,	 oseltamivir	 and	 anticoagulant	 treat-
ments, significantly improved the patient outcome. The treatments 
were administered according to the 3rd version of Covid Treatment 
Guide edited on 11 March 2020 by the Ministry of Health Science 
Board	of	Turkey.9 Together with the fifth version of the treatment 
guide,	 high	 doses	 of	 low	molecular	 weight	 heparin	 (LMWH)	 have	
been administered at an early stage of COVID- 19 disease.41	A	pre-
vious study from our medical centre investigated the effectiveness 
of the new treatment algorithm; and using higher than usual doses 
of	LMWH	treatment	at	an	early	stage	of	COVID-	19	was	shown	to	
shorten the length of hospital stay and significantly decreased the 
ICU transfer rate of the patients.32 During the time course of the 
present study, anticoagulants were being used at regular doses and 
at exacerbated stages of the disease, and we did not find any signif-
icant effect of anticoagulant treatment in the present study. Thus, 
further updates of the treatment guide for regulating the use of an-
ticoagulants seemed to have a significant effect on patient outcome.

Currently,	azithromycin	is	not	prescribed	to	COVID-	19	patients	
according to the treatment guide. However, there are several re-
ports	 and	 reviews	 supporting	 our	 observation	 that	 azithromycin	
could	be	effective	in	COVID-	19.	Azithromycin	is	a	macrolide	antibi-
otic, and it is widely used in respiratory tract infections. However, it 
is	also	known	to	have	immunomodulating	and	antiviral	properties.42 
Its antiviral activity has been shown in vitro and/or in vivo on a large 
panel	of	viruses	such	as	Ebola,	Zika,	respiratory	syncytial	virus,	 in-
fluenza	 H1N1	 virus,	 enterovirus	 and	 rhinovirus.43 In vitro studies 
have	 demonstrated	 the	 capacity	 of	 azithromycin	 in	 reducing	 the	
production	 of	 pro-	inflammatory	 cytokines	 such	 as	 IL-	8,	 IL-	6,	 TNF	
alpha, reduce oxidative stress and modulate T- helper functions.44 
From	the	safety	perspective,	azithromycin	was	suspected	of	induc-
ing cardiotoxicity in COVID- 19 treatment; further studies indicated 
azithromycin	alone	was	not	associated	with	a	higher	risk	of	adverse	
events,	unlike	hydroxychloroquine	and	its	combination	with	azithro-
mycin.45	However,	investigating	the	effectiveness	of	azithromycin	in	
COVID- 19 deserves further studies.

Favipiravir is a purine base analogue, selective and potent in-
hibitor	of	RNA	polymerase	of	RNA	viruses.	After	RNA	viral	 incor-
poration,	favipiravir-	RTP	works	as	a	mutagen	for	coronavirus	repair	
machinery	and	reduces	the	number	of	viral	RNA	and	infectious	par-
ticles.	Viral	 shedding	 in	SARS-	CoV-	2	may	be	seen	1-	2	days	before	
symptom	onset	and	may	continue	beyond	2	weeks	in	severe	cases.46 
A	retrospective	cohort	study	in	678	hospitalised	COVID-	19	patients	
showed that high viral load was independently associated with 
mortality and intubation.47 Thus, early administration of favipiravir 
should be highly important to achieve a significant effect on viral 
replication. Our study did not show a significant effect of favipiravir 
on survival rates of the patients in multivariate analysis. In univariate 

analysis, favipiravir treated patients were significantly higher in the 
nonsurvived group, probably because it was prescribed for only se-
vere patients according to the treatment protocol effective during 
the	 time	 period	 that	 study	 performed.	 According	 to	 the	 current	
treatment protocol, favipiravir is accepted as one of several antiviral 
medications to be used immediately at the onset of symptoms.

The present study should be evaluated under several limita-
tions. First, the study was designed as a retrospective cohort study 
in a single- centre setting; thus, the data were not collected a priori 
fashion, and we could not evaluate all variables for all the patients. 
Second,	the	treatment	protocol	approved	by	the	Turkish	Ministry	of	
Health has been updated several times since the study data were 
collected, and the results reflect the conditions relatively early and 
limited time frame of the pandemic. Of note, not all the patients 
were initially confirmed using PCR test, and the decision to include 
clinically diagnosed COVID- 19 cases was supported by a radiological 
imaging test, namely, CT scans of lungs.

5  | CONCLUSIONS

The present study confirms that being older than 60 years is the 
major	risk	factor	for	poor	outcome	in	COVID-	19	disease.	In	our	sam-
ple, more than 90% of the nonsurvived patients were older than 
60 years old. Recent observations indicate that the fatality rate is 
decreasing compared to the initial months of the COVID- 19 pan-
demic. The fast response of the health systems, sharing the scientific 
information globally and fast, seems to be contributed to the reduc-
tion of fatality rates. We also showed that all mentioned comorbidi-
ties, except asthma, were more common amongst the nonsurvivors. 
Multivariate logistic regression analysis revealed that accompa-
nied cancer and length of ICU stay, in addition to being older than 
60	years,	are	 the	additional	 risk	 factors	 for	predicting	fatality	 rate	
in hospitalised COVID- 19 patients. The prominent solution for the 
COVID- 19 pandemic seems to vaccinate more than half of the world 
population.	During	 that	period,	patients	with	high	 risk	 for	nonsur-
vival, defined as being older than 60 years and accompanied cancer 
patients should be immediately evaluated for early diagnosis and 
current treatments.
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