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Comparisons of Treatment Protocols for SARS-CoV-2 in Early 
Pandemic: Single Center Experience in Turkey

Erken Pandemide SARS-COV-2 Tedavi Protokollerinin Karşılaştırılması: 
Türkiye'de Tek Merkez Deneyimi

Objective: In this retrospective observational study, we aimed 
to investigate the COVID-19 treatment protocols applied in our 
hospital in terms of side effects and 28-day mortality. 

Material and Method: All 621 patients diagnosed as COVID-19 
and treated with any drugs were included in the study. Inclusion 
criteria for patients were hospitalization with COVID-19 diagnosis 
and being over 18 years old. The patients were divided into 4 
groups according to the treatments against COVID-19: Group 1 
(only favipiravir), Group 2 (hydroxychloroquine (HQ)+ Azithromycin 
(AZ), Group 3 (only HQ), and Group 4 (HCQ+AZ +antibiotics). The 
gender, age, medications, underlying comorbidities, possible 
side effects due to the treatments (cardiotoxicity, hepatotoxicity, 
nephrotoxicity), and mortality rates were evaluated. 

Results: There was no difference in terms of side effects between 
treatment groups. Mortality rates were lowest in the HQ+AZ group. 
HCQ+AZ treatment was the most effective treatment protocol. 

Conclusion: It can be concluded from the study that the higher 
mortality rate due to favipiravir may be due to the administration 
of this drug only to critically ill patients during the initial period of 
the pandemic. Or the study may lead us to conclude that favipravir 
not effective in the treatment of COVID-19.
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ÖzAbstract

 Sevil Alkan1, Taylan Önder1, Alper Şener1, Ebru Doğan1, Uğur Gönlügür2, Tuncer Şimşek3, 
Adil Uğur Çetin4, Buse Yüksel5

Amaç: Bu retrospektif gözlemsel çalışmada hastanemizde uygulanan 

COVID 19 tedavi protokollerini, yan etkileri ve 28 günlük mortaliteyi 

araştırmayı amaçladık.

Gereç ve Yöntem: Çalışmaya COVID-19 tanısı konan ve herhangi bir 

ilaçla tedavi edilen 621 hastanın tamamı dahil edildi. Hastalar için dahil 

edilme kriterleri COVID-19 tanısı ile hastaneye yatış ve 18 yaşından 

büyük olmaktı. Hastalar COVID-19 tedavisine göre 4 gruba ayrıldı: 

Grup 1 (sadece favipiravir), Grup 2 (hidroksiklorokin (HQ)+ Azitromisin 

(AZ), Grup 3 (sadece HQ) ve Grup 4 (HCQ+AZ) +antibiyotikler) Cinsiyet, 

yaş, ilaçlar, altta yatan komorbiditeler, tedavilere bağlı olası yan etkiler 

(kardiyotoksisite, hepatotoksisite, nefrotoksisite) ve mortalite oranları 

değerlendirildi.

Bulgular: Tedavi grupları arasında yan etkiler açısından fark yoktu. 

Mortalite oranları HQ+AZ grubunda en düşüktü. HCQ+AZ tedavisi en 

etkili tedavi protokolüydü. 

Sonuç: Çalışmada, favipiravire bağlı daha yüksek ölüm oranının, 

pandeminin ilk döneminde bu ilacın sadece kritik hastalara 

uygulanmasına bağlı olabileceği sonucuna varılabilir. Çalışma, 

favipravir'in COVID-19 tedavisinde etkisinin olmadığı sonucuna 

varmamızı sağlayabilir.

Anahtar Kelimeler: COVID-19, favipiravir, hidroksiklorokin, 
azitromisin, antibiyotikler
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INTRODUCTION
Coronavirus disease 2019 (COVID-19) pandemic is still 
wreaking havoc around the world, and it’s become a major 
cause of death and morbidity. It has caused over 2 million 
deaths globally since the first case was identified.[1] Patients 
of advanced age and comorbidities have a higher mortality 
rate. According to current statistics, global mortality is 6.97 
percent, while mortality in our country is 2.71 percent.[2,3] 

For the proper treatment of the disease, successful and 
safe therapies with a low side effect profile are still needed. 
The treatment protocols are based on a small number of 
randomized clinical trials, experiences from the treatment of 
past influenza outbreaks and other coronavirus viruses, and 
expert opinions. Due to the need to formulate a treatment 
protocol in a hurry since the COVID-19 pandemic is rapidly 
progressing. Treatment methods are continually changing 
and becoming more appropriate as new research evidence 
and global studies become accessible. 
Favipiravir and/or hydroxychloroquine (HQ) treatments have 
been recommended by our country’s Ministry of Health since 
the beginning of the pandemic, according to the COVID-19 
Diagnosis and Treatment Guidelines. Also, in the earliest 
stages of the pandemic, azithromycin (AZ) treatment was 
also recommended. In addition, various antibiotics were 
recommended for selected patients.[2] There are several studies 
examining the side effects of drugs used in the treatment of 
COVID-19 and their effects on patients' mortality, clinical 
course, and prognosis.[4-6] However, comparative studies on 
COVID-19 treatment protocols are limited to the current 
literature.
In this study, we aimed to retrospectively investigate the 
COVID-19 treatment protocols applied in our pandemic 
tertiary care hospital in terms of side effects and 28-day 
mortality.

MATERIAL AND METHOD
This retrospective, observational study included 621 confirmed 
COVID-19 patients from a pandemic hospital in our province. 
Data of the confirmed COVID-19 patients were collected from 
March 23 to July 1, 2020. Patients diagnosed with COVID-19 
according to the World Health Organization (WHO) provisional 
guideline. A positive result of the SARS-CoV-2 “real-time” 
reverse transcriptase-polymerase chain reaction (RT-PCR) test 
in upper respiratory tract specimens of the patients as a definite 
case, although the SARS-CoV-2 RT-PCR test of the patient 
was negative, finding an appearance compatible with viral 
pneumonia in thoracic computed tomography (CT) together 
with appropriate clinical findings was defined as a possible 
COVID-19 patient.[2] Exclusion criteria were missing data, age 
younger than 18 years, patients who were admitted to the 
intensive care unit (ICU) at the time of admission, and COVID-19 
diagnosis was excluded during clinical follow-up, were not 
included in the study. The patients were divided into 4 groups 
according to the COVID 19 treatment protocols: Group 1 (only 

favipiravir), Group 2 (HQ+AZ), Group 3 (only HQ), and Group 
4 (HQ+AZ+antibiotics). The gender, age, the medications, 
underlying comorbidities, possible side effects due to the 
treatments (cardiotoxicity, hepatotoxicity, nephrotoxicity, 
elevation of blood uric acid levels), and mortality rates were 
evaluated. Data were collected from the hospital automation 
system and transferred to the case forms created by researchers.

Statistical Analysis
The data were analysed with the SPSS Package Program 
version 22.00 (IBM, Armonk, NY, USA). Number, percentage, 
mean, median, minimum, maximum and standard deviation 
were used in the presentation of descriptive data. Chi-Square 
test was used to compare categorical variables and Kruskal 
Wallis Analysis was used to compare continuous variables. For 
statistical significance, p <0.05 was accepted.

Ethical Approval
The study was carried out in accordance with the principles of 
the 2013 revised Helsinki Declaration. The study was approved 
by COVID-19 Scientific Research Evaluation Commission of 
the General Directorate of Health Services of the Ministry of 
Health at the date of 04.05.2020 and local ethics committee of 
our university (dated 03.06.2020, numbered: 2020-08).

RESULTS
A total of 621 patients (256 women and 361 men) diagnosed 
as COVID-19 (PCR or CT positive) and treated with any drugs 
were enrolled in the study. The age and gender characteristics 
of the patients are given in Table 1. Most of the patients 
(n=341, %54,9) were in the HQ +AZ group.
The average age of in group 1 was 66.2±15.7, in group 2 
was 56.4±18.8, in group 3 was 49.8±19.5 and in group 4 
was 60.7±18.5 years. A statistically significant difference was 
found between the groups in terms of age (p=0.0001). The 
median age of group 3 is higher than group 1 and group 4 
patients, this difference was statistically significant in the 
Dunn-Bonferroni corrected paired comparisons (p=0.0001, 
p=0.001, respectively). The median age of group 2 was lower 
than group 1, and this difference was statistically significant in 
the Dunn Bonferroni corrected paired comparisons (p=0.003).
In a comparison of treatment groups with underlying diseases, 
chronic obstructive pulmonary disease (COPD) and chronic 
renal failure (CRF) were statistically significantly higher in 
group 1. There was no significant difference in terms of other 
diseases and gender (Table1).
Levofloxacin (n=55), ceftriaxone (n=46), ceftazidime (n=25), 
piperacillin-tazobactam (n=17), meropenem (n=16) and 
imipenem (n=14) were the used antibiotics in group 4.
There was no difference in terms of side effects between 
the groups according to treatment protocols. In the only 
favipiravir group, mortality rates were found to be statistically 
significantly higher. Mortality rates were lowest in the HQ+AZ 
group (Table 2).
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Table 1. Summary of demographical characteristics and comorbidities of the patients.

Variables
Total Favipiravir only (n=49)

(Group 1)
HQ+AZ (n=341) 

(Group 2)
HQ only

(n=58) (Group 3)
HQ+AZ + antibiotics

(n=173) (Group 4) P value
n (%) n (%) n (%) n (%) n (%)

Gender 0.687

Female 256 (41.2) 17 (34.7) 146 (42.8) 22 (37.9) 71 (41.0)

Male 365 (58.8) 32 (65.3) 195 (57.2) 36 (62.1) 102 (59.0)

COPD 0.026

no 566 (91.1) 41 (83.7) 315 (92.4) 57 (98.3) 153 (88.4)

yes 55 (8.9) 8 (16.3) 26 (7.6) 1 (1.7) 20 (11.6)

Diabetes mellitus 0.053

no 526 (84.7) 40 (81.6) 292 (85.6) 55 (94.8) 139 (80.3)

yes 95 (15.3) 9 (18.4) 49 (14.4) 3 (5.2) 34 (19.7)

Hypertension 0.053

no 449 (72.3) 30 (61.2) 252 (73.9) 48 (82.8) 119 (68.8)

yes 172 (27.7) 19 (38.8) 89 (26.1) 10 (17.2) 54 (31.2)

Cardiac diseases 0.652

no 521 (83.9) 39 (79.6) 291 (85.3) 49 (84.5) 142 (82.1)

yes 100 (16.1) 10 (20.4) 50 (14.7) 9 (15.5) 31 (17.9)

Malignancy 0.021

no 593 (95.5) 45 (91.8) 330 (96.8) 58 (100.0) 160 (92.5)

yes 28 (4.5) 4 (8.2) 11 (3.2) 0 (0.0) 13 (7.5)

Chronic renal failure 0.029

no 601 (96.8) 45 (91.8) 335 (98.2) 57 (98.3) 164 (94.8)

yes 20 (3.2) 4 (8.2) 6 (1.8) 1 (1.7) 9 (5.2)

Organ transplant 1.000

no 619 (99.7) 49 (100.0) 340 (99.7) 58 (100.0) 172 (99.4)

yes 2 (0.3) 0 (0.0) 1 (0.3) 0 (0.0) 1 (0.6)

Immunodeficiency 1.000

no 620 (99.8) 49 (100.0) 340 (99.7) 58 (100.0) 173 (100.0)

yes 1 (0.2) 0 (0.0) 1 (0.3) 0 (0.0) 0 (0.0)

Chronic liver disease 0.595

no 615 (99.0) 48 (98.0) 338 (99.1) 58 (100.0) 171 (98.8)

yes 6 (1.0) 1 (2.0) 3 (0.9) 0 (0.0) 2 (1.2)

Rheumatic Disease 0.432

no 615 (99.0) 49 (100.0) 339 (99.4) 57 (98.3) 170 (98.3)

yes 6 (1.0) 0 (0.0) 2 (0.6) 1 (1.7) 3 (1.7)
*%: column percentage, p: Chi Square Test, AZ: azithromycin, HCQ: Hydroxychloroquine, COPD: Chronic Obstructive Pulmonary Disease, 

Table 2. Summary of side effects and mortality.

Side effects and 
mortality

Favipiravir only (n=49) 
(Group 1)

HQ+AZ (n=341) 
(Group 2)

HQ only (n=58) 
(Group 3)

HQ+AZ + antibiotics
(n=173) (Group 4) P value

n (%) n (%) n (%) n (%)
Cardiotoxicity 0.432

no 49 (100.0) 339 (99,4) 57 (98.3) 170 (98.3)
yes 0 (0.0) 2 (0,6) 1 (1.7) 3 (1,7)

Hepatotoxicity 0.358
no 49 (100.0) 328 (96.2) 56 (96.6) 163 (94.2)
yes 0 (0.0) 13 (3.8) 2 (3.4) 10 (5.8)

Nephrotoxicity 0.216
no 47 (95.9) 334 (97.9) 58 (100.0) 172 (99.4)
yes 2 (4.1) 7 (2.1) 0 (0.0) 1 (0.6)

Exitus 0.0001
no 33 (67.3) 322 (94.4) 54 (93.1) 144 (83.2)
yes 16 (32.7) 19 (5.6) 4 (6.9) 29 (16.8)

*%: column percentage, p: Chi-Square Test * HCQ: hydroxychloroquine.
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DISCUSSION
COVID-19 is a pandemic that has been causing many deaths 
globally but there are still not specifically effective antiviral 
drugs that can currently treat COVID-19. The guidelines 
prepared according to preliminary results of clinical studies 
are rapidly changing.[1,2] Due to the variety of drugs used 
in the treatment of COVID-19, guiding treatment schemes 
have emerged with the experience in our country and in the 
world has been released.[7] Only favipiravir, HQ+AZ, only HQ, 
and HQ+AZ+antibiotics treatment protocols are among the 
treatment protocols used in our country in early pandemic. 
In a retrospective study from Bosnia and Herzegovina; the 
mortality rate was 5% and the highest mortality rate was 
in patient over 65 years.[8] The reported COVID-19 related 
mortality rate was 2.4% in Turkey according to previous study 
results.[2] We aimed to investigate the optimal treatment 
by comparing the treatment protocols given, since the 
continuation of COVID-19 related deaths globally and the 
fact that the definitive treatment has not yet been found. 
Additionally, we aimed to compare the side effects and 
mortality rates of these different treatment protocols.
In our country, the treatment strategy depends on the 
patient's presence and it should be determined according 
to the course of the clinical presentation in 48-72 hours 
of admission. Combination treatments with HQ have a 
good response to therapy if there is no rapid change in O2 
saturation of the patient. Favipiravir was recommended 
when lung parenchymal infiltration> 50% or in the group 
with underlying disease or in the group whose saturation is 
not stable such as intensive care unit patients.[2,7]  Favipiravir 
is an antiviral which is a broad spectrum, that selectively and 
potently inhibits the Ribonucleic Acid (RNA)-dependent RNA 
polymerase (RdRp) of RNA viruses, has also been studied 
in various clinical studies for COVID-19 treatment.[7,9-12] 
Favipiravir is an intracellular phosphoribosylated precursor 
to form the active metabolite favipiravir ibofuranosyl-
5'-triphosphate (T-705-RTP) was previously used for the 
treatment of pandemic influenza, has shown potent in 
vitro activity against SARS COV-2. Overall, favipiravir has 
shown promising results in clinical studies in multiple 
countries (such as China, Russia, Japan, the USA, UK, and 
India). COVID-19 treatment guidelines of many countries 
have included favipiravir in the treatment protocol.[10] In our 
country, COVID-19 patients have been treating according to 
the guidance of the Ministry of Health COVID-19 Guidelines. 
In early pandemic HQ +AZ, only HQ and HQ +AZ +antibiotics 
were recommended in non-severe patients’ treatments. 
5 days of favipiravir treatment was only recommended in 
severe patients. However, in the subsequent stages of the 
pandemic, favipiravir started to be used even in the treatment 
of outpatients.[2] In our study, in which only hospitalized 
COVID-19 patients were included, increased mortality rates 
were found in patients who were given only favipiravir 
treatment compared to the other groups. The reason for this 

may the treatment recommendations in the early pandemic 
period when the disease had more unknowns. Or it may be 
since these patients had already more severe underlying 
diseases or the clinical presentation of the patients at the 
time of admission was more severe.
Although there are results supporting the short-term safety 
of favipiravir,[7,9-15] an early study[13] reported that the most 
common side effects of favipiravir treatment were mild to 
moderate diarrhoea, asymptomatic increase in blood uric 
acid and transaminases, and decreased neutrophil count. In 
our literature research, we did not find many publications 
on liver toxicity due to the use of favipiravir treatment. In a 
controlled study, an increase in liver tests was observed in 
2.8% of 35 patients using favipiravir.[13] In a retrospective 
study from Turkey, it was not reported that liver tests were 
higher in the hydroxychloroquine group, but significant 
increases were found in the favipiravir group.[14]  We found 
no hepatotoxicity and cardiotoxicity in the favipiravir group, 
nephrotoxicity developed in 4.1% of the patients, but there 
was no statistically significant difference between groups. The 
reason for the undeveloped toxicity of the drugs may be due 
to the short-term treatment recommendation.
Hydroxychloroquine is a safer analog of chloroquine and 
has an antiviral effect against SARS-CoV-2.[7,14,16,17] HQ inhibits 
SARS-CoV-2’s replication in vitro. HQ is a cheap and reliable 
drug and drug-drug interaction that is low in short-term 
usage.[17-20] Although it is not known clearly in the treatment of 
COVID-19, HQ is thought to be a safe drug. In current literature, 
frequently reported side effects are moderate nausea and 
diarrhoea, QTc prolongation.[18-21] The usage of HQ in critically 
ill patients may pose a risk in terms of cardiac toxicities such as 
ventricular arrhythmias, prolongation of the QT interval, and 
other cardiac toxicities.[18] In patients with a history of cardiac 
arrhythmia, daily side effects should be monitored according 
to the QT distance, and HQ and/or AZ should be discontinued 
when >300ms.[7] 
Seyhan et al.[21] reported that post-treatment QTc 
measurements of both HQ +AZ group and HQ group were 
prolonged compared to pre-treatment measurements. In 
our study, no statistically significant difference was found 
between the groups in terms of cardiotoxicity. However, we 
detected cardiotoxicity in 3 patients in the HQ+AZ+antibiotics 
group, 2 patients in the HQ +AZ group, and in 1 patient in 
the only HQ group. This can be interpreted as; the possibility 
of cardiotoxicity increases with the number of growing 
treatments added to HQ therapy. Ventricular arrhythmia was 
not detected in our study similarly previous study.[21]  
In a study from France, it was reported that HQ therapy 
was significantly associated with viral load reduction/
loss in COVID-19 patients, and its effect was strengthened 
with AZ.[2,19,20] In another study from Turkey, AZ was found 
effective in SARS-CoV-2 RNA-dependent RNA polymerase 
protein inhibition.[22] A very recently published open-label 
randomized controlled trial study reported that chloroquine / 
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HQ treatment added to standard therapy in severe COVID-19 
patients caused a significant clinical deterioration, increased 
risk of renal dysfunction, and increased need for invasive 
mechanical ventilation.[23] 54.9% of our patients (n=341) 
were treated with HQ +AZ. With this treatment protocol, 
cardiotoxicity developed in 2 patients, hepatotoxicity 
developed in 13 patients, nephrotoxicity developed, and 
elevation of blood uric acid levels developed in 7 patients, 
and no statistically significant increase was found in terms of 
these side effects in comparison with other treatment groups. 
In addition, mortality occurred in only 5.6% of patients in this 
group. This rate was the lowest compared to all treatment 
groups. This may be due to the recommendation of HQ +/- AZ 
treatment in mild or moderate COVID-19 patients according 
to the Ministry of Health guidelines.
In addition, other several antiviral medications clinical studies 
involving oseltamivir, lopinavir, ritonavir, and ganciclovir are 
used to treat COVID-19, and the treatments recommended 
in the first months of pandemic in our country were the 
treatments included in our study. Antibiotic therapy can also 
be added to treatment for COVID-19 patients, depending 
on the severity of the concurrent disease. Among the most 
recommended antibiotics are cephalosporins, quinolones, 
carbapenems, tigecycline.[24] 
In the available literature, no study examining the results of 
adding different antibiotic treatments to COVID-19 treatment 
was found. In our study, this group was not examined among 
themselves. There were 173 patients in this group. The most 
frequently added antibiotics were levofloxacin (n=55), 
ceftriaxone (n=46), ceftazidime (n=25). However, data on 
whether these antibiotics were added empirically or for 
the treatment of secondary infection could not be reached 
because the study was retrospective.
In a recent meta-analysis study conducted in 2021,[25] a total 
of 2702 studies and 12 clinical studies with 1636 patients 
were analysed. Observational studies have been found to 
have a moderate risk of bias, and nonrandomized studies 
have been found to have a significant risk of bias. These meta-
analysis data showed that there was no significant difference 
between favipiravir treatment and standard of care in terms 
of mortality rate and need for mechanical ventilation in 
moderate to severe COVID-19 patients. Furthermore, this 
meta-analysis study revealed no superiority of favipiravir 
over the standard of care for up to 14 days or other antivirals 
previously shown to be ineffective for COVID-19, such as 
hydroxychloroquine, chloroquine, Lopinavir/Ritonavir. It is 
consistent with the recent meta-analysis findings and may 
contribute to the literature. The study demonstrated that, 
the higher mortality rate due to favipiravir was attributed to 
the administration of this drug to only critically ill patients 
in the first period of the pandemic. Or the study may lead us 
to conclude that favipiravir has no effect in the treatment of 
COVID-19.

CONCLUSION
The study demonstrated that, the higher mortality rate due to 
favipiravir was attributed to the administration of this drug to 
only critically ill patients in the first period of the pandemic. Or 
the study may lead us to conclude that favipiravir has no effect 
in the treatment of COVID-19. Our study was carried out in our 
country during the early pandemic period, when treatment 
protocols were not yet settled and there were many COVID 19 
unknowns. Mortality rates were lowest in the HQ+AZ group 
but this group is not severe COVID 19 patients.
Limitations of the study: The current study has several 
limitations. It was a single center study and the treatments 
were given in the first months of pandemic examined.
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