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ABSTRACT
Objective: There is currently no drug that is effective against the coronavirus disease-2019 (COVID-19) and no 
consensus was present regarding the treatment. In this cross-sectional study, we aimed to evaluate the progress of 
the treatment process of patients with COVID-19 since the first day of pandemic in our country and the changes 
in the process.
Method: This single-center cross-sectional study was conducted from March 11 through November 30, 2020, in 
University of Health Sciences Turkey, Dr. Behçet Uz Pediatric Diseases and Surgery Training and Research Hospital, 
a 400-bed tertiary care hospital in İzmir, Turkey. Treatment options in all hospitalized children with COVID-19 
were evaluated. 
Results: Evaluation of our clinical treatment algorithm from March to December, it was seen that the majority of 
the patients did not need any specific treatment and recovered only with supportive treatment. Because of the 
recommendations of the COVID-19 guidelines, no efficacy has been detected during the oseltamivir treatment 
and there was a significant decrease in use of azithromycin and hydroxychloroquine. Favipiravir is still the first 
choice of drug for patients with COVID-19. 
Conclusion: World Health Organization, the Infectious Diseases Society of America, and Surviving Sepsis guidelines 
indicate that their investigational treatments should only be used in certain clinical trial setting. Supportive care is 
still the main therapeutic option in COVID-19.
Keywords: Antiviral drug, coronavirus disease-2019 (COVID-19), pandemic, favipiravir

ÖZ
Amaç: Günümüzde koronavirüs hastalığı-2019’a (COVİD-19) karşı kanıtlanmış etkili bir ilaç ve de tedavi konusunda 
fikir birliği yoktur. Bu nedenle, kesitsel çalışmada, ülkemizde pandeminin ilk gününden itibaren COVİD-19 
hastalarının tedavi sürecinin ilerleyişini ve süreçteki değişiklikleri değerlendirmeyi amaçladık.
Yöntem: Bu tek merkezli kesitsel çalışma, 11 Mart-30 Kasım 2020 tarihleri arasında İzmir, Türkiye’de 400 yataklı 
üçüncü basamak bir hastane olan Sağlık Bilimleri Üniversitesi Dr. Behçet Uz Çocuk Hastalıkları ve Cerrahi Eğitim 
ve Araştırma Hastanesi'nde gerçekleştirildi. Hastanede yatan tüm COVİD-19’lu çocuklarda tedavi seçenekleri 
değerlendirildi.
Bulgular: Mart-Aralık ayları arasında klinik tedavi algoritmamız değerlendirildiğinde, hastaların çoğunluğunun 
herhangi bir spesifik tedaviye ihtiyaç duymadığı ve sadece destek tedavisi ile iyileştiği görüldü. COVİD-19 
kılavuzlarının önerileri hızla güncellenmiş ve nihayetinde oseltamivir tedavisinin etkinliği olmadığı saptanmıştır. 
Bununla birlikte pandemi ilk günlerinden bu yana azitromisin ve hidroksiklorokin kullanımında belirgin azalma 
olmuştur. Favipiravir ise COVİD-19 hastaları için hala ilk ilaç seçimidir.
Sonuç: Kılavuzlarda, tüm tedavi alternatiflerinin yalnızca belirli klinik araştırma ortamlarında kullanılması 
gerektiğini göstermektedir. Destekleyici bakım, COVİD-19’da hala ana tedavi seçeneğidir.
Anahtar kelimeler: Antiviral ilaç, koronavirüs hastalığı-2019 (COVİD-19), pandemi, favipiravir
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INTRODUCTION
Since the beginning of the pandemic, coronavirus 

disease-2019 (COVID-19) has progressed in very 
different clinical courses in children. Children were 
reported to have lower number of symptoms compared 
to adults and the attributable mortality rates in the 
children are extremely lower compared to adults (1). 
Currently, effective drug against severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) is not available. 
Because of the changes in clinical findings over time and 
the detection of new symptoms, and demonstration of 
wide variance between countries in terms of treatment 
guidelines, these guidelines have been updated in time 

(2). Lack of evidence concerning both the efficacy and 
possible harmful effects of these medications, and also 
the unfavourable risk - to - benefit ratio of supportive 
care as the primary management strategy used for 
most pediatric patients especially outside the setting 
of a clinical trial required urgent action (3). On May 01, 
2020, the Food and Drug Administration (FDA) issued 
an emergency use authorization for the investigational 
antiviral drug remdesivir for the treatment of suspected 
or laboratory-confirmed COVID-19 in adults and 
children hospitalized with severe disease (4).

There is no consensus on the treatment for COVID-19 
in children as well as adults and current management 
is still controversial. Many studies have reported that 
children with severe and critical COVID-19 were treated 
with supportive care alone, whereas numerous ongoing 
studies for adults are trying to determine whether any 
pharmacological treatment is available (5,6). 

This cross-sectional study aimed to evaluate drug 
options used for the treatment of pediatric patients 
with COVID-19 for about a year from the onset of the 
pandemic, and the variability of this treatment process 
according to clinical experience.

MATERIALS and METHODS
This single-center cross-sectional study was 

conducted from March 11, 2020 through November 30, 
2020, in pandemic clinics, which is a tertiary childcare 
hospital in İzmir, Turkey. All patients diagnosed with 
COVID-19 under the age of 18 were included in the study. 
Patients diagnosed with Multisystem Inflammatory 
Syndrome in Children were excluded from the study.

The patients were diagnosed as COVID-19 based on 
the presence of clinical characteristics consistent with 
COVID-19 in children, SARS-CoV-2 polymerase chain 
reaction (PCR) positivity detected in nasopharyngeal 

swab samples, and/or the presence of SARS-CoV-2 
antibodies as of August 1, 2020 (7).

Data of the patients were collected from medical 
records, including information on demographic and 
clinical characteristics (age, gender, symptoms, medical 
history), underlying diseases or comorbidities (i.e., 
heart disease, chronic lung disease, developmental 
delay, hematological disease, epilepsy), the results of 
chest X-ray and thorax computerized tomography, the 
indications for the treatment applied, clinical outcomes 
with the admission date, the time elapsed from the 
disease onset to the confirmation of the diagnosis and 
length of the hospital stay. 

Statistical Analysis
Collected data were analyzed with SPSS Software 

version 20 (IBM Corporation, Armonk, NY, USA). 
Categorical variables were analyzed using relative 
frequencies, while continuous variables using median 
or mean (depending on whether they show normal 
distribution) values. Categorical variables such as ratio of 
underlying disease, and ratio of pulmonary involvement 
were compared using Pearson χ2 and Fisher’s Exact 
tests. The significance level was taken as p≤0.05. 

Study protocol was approved by the University of 
Health Sciences Turkey, İzmir Dr Behçet Uz Pediatric 
Diseases and Surgery Training and Research Hospital 
Clinical Research Ethics Committee (decision no: 474, 
date: 17.12.20).

RESULTS
The study enrolled 301 hospitalized children with 

COVID-19 including 156 (51.8%) male, and 145 (48.2%) 
female patients with an overall mean age of 98.3±67.6 
months (range 1 month to 17 years). Seventy-seven (25.6%) 
patients had, while majority of the patients (224/301, 
74.4%) had not an underlying disease. The most common 
concomitant chronic medical conditions were neuro-
developmental diseases (mental motor retardation, 
developmental delay, and cerebral palsy) (21/77, 27.2%), 
followed by asthma (9/77, 11.6%), epilepsy (8/77, 10.3%), 
and obesity (8/77, 10.3%). The most common underlying 
diseases were congenital heart diseases (n=7, 9%) and 
malignancy (n=7, 9%), followed by other rheumatologic 
diseases, hematologic diseases, and metabolic diseases 
(Table 1). 

Pulmonary involvement was found in 80 (26.5%) 
of the 301 COVID-19 patients. Eighty-seven (28.9%) 
patients received any drug for COVID-19 according to 
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the national guideline, and the remaining patients were 
followed up without specific treatment. Twenty-four 
(31.2%) with, and 63 (28.1%) patients without underlying 
diseases were treated with antiviral agents, with a 
statistically significant intergroup difference regarding 
antiviral drug usage (p>0.05). Significantly higher number 
of (n=44: 53.8%) patients with pulmonary involvement 
used antiviral drug compared to the patients without 
(p<0.001).

The drugs administered during the pandemic 
included hydroxychloroquine (HCQ), oseltamivir, 
azithromycin, and favipiravir. Because of the varying 
clinical approaches, at the beginning of the pandemic 
oseltamivir was used only in three patients. Two of these 
patients were given oseltamivir in combination with 
the HCQ and azithromycin. Azithromycin was used in 
23 (7.6%) patients. The use of azithromycin was at its 
peak during April (n=14/37: 37.8%) and May (n=5/33: 
15%). Following April, these treatment strategies were 
discontinued in subsequent months due to changes in 
knowledge and experiences with COVID-19. Only one 
patient per month received azithromycin treatment in 
the months that followed. HCQ treatment was utilized 
in a total of 68 patients. Its use peaked in May (n=16/68: 
23.5%), but gradually decreased in ongoing months 
and discontinued throughout the pandemic. During 
this period, use of favipiravir became prominent for 
patients older than 12 years of age in our clinical practice 
and two of 24 patients (8.3%) in September and 15 of 
the 82 patients (18.3%) in November were treated with 
favipiravir. Monthly distribution of specific antiviral 
therapies used is shown in Figure 1. 

A total of 81 patients received antibiotic therapy for 
respiratory tract infections, the most commonly used 
antibiotics were 3rd generation cephalosporin (n=40 
:13.2%), amoxicillin - clavulanate (n=32 :10.2%), and 
ertapenem (n=18 :6%). Considering the distribution of 
antibiotics by months the distribution rates were the 
highest in March (n=1/1 :100%) and April (n=18/37 :48.6%). 
There was also a decrease in the rate of antibiotic use in 
the following months.

Most of the patients (n=214 :71 %) were followed up 
without specific treatment for COVID-19. Consequently, 
the number of patients without any specific medications 
increased in the following months. While the rates of 
supplying nonspecific treatment ranged from 60% to 
68% from March to August, the rates of patients without 
specific treatment increased to 81-86% in the final three 
months of the study (Figure 2). 

DISCUSSION
In this study, our treatment experiences for the 

hospitalized children with COVID-19 were reviewed. 
While at the beginning of the COVID-19 pandemic, HCQ 
was used in 9-16% of the patients, this rate decreased 
dramatically during the subsequent months. Moreover, 
after the recommendation of favipiravir use for COVID-19 
in September 2020 by the national and international 
guidelines, it was administered in 8.2% of the patients 
in November 2020. In addition, the rates of the patients 
followed up with only supportive treatment increased 
during the following months of the pandemic as a 
result of our clinical experiences accumulated during 
the course of the disease. Treatment approaches did 
not differ according to the concomitant diseases of the 

Table 1. Clinical and demographic characteristics of 301 patients enrolled to the study
Characteristics and underlying medical conditions Patients, n (%)
Age (months), mean 98.3±67.6 (1 month -17 years)
Female, n (%) 145 (48.2)
Comorbities, n=77 
Neurodevelopmental diseases, n (%) 21 (27.2)
Asthma, n (%) 9 (11.6)
Epilepsy, n (%) 8 (10.3)
Obesity, n (%) 8 (10.3)
Congenital heart diseases, n (%) 7 (9)
Malignency, n (%) 7 (9)
Rheumatological diseases, n (%) 4 (5.1)
Miscellaneous*, n (%) 13 (16.9)
*Including neutropenia, idiopatic thrombocytopenia, metabolic diseases, Down syndrome, psoriasis, immune deficiency, Becker’s muscular 
dystrophy, type 1 diabetes mellitus
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patients, while significantly higher number of patients 
with pulmonary involvement were treated with antiviral 
agents (p<0.001).

Today, there is still no targetted treatment for pediatric 
COVID-19 cases and experiences are ever changing. The 
Ministry of Health firstly published the guideline for 

pediatric patients on March 23, 2020 in Turkey (8) and the 
treatment algorithm in our clinic was planned according 
to this guideline. In the first six months of the pandemic, 
the number of hospitalized-patients was high due to the 
follow-up of the clinical findings and the uncertainty 
about the prognosis. Simultaneously, greater number 
of patients received higher doses of targeted drugs and 

Figure 1. Monthly disease - specific therapies

Figure 2. Rates of patients without specific treatment
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drug combinations in accordance with guidelines. Our 
treatment approaches have evolved due to the rising 
number of patients and increased clinical experience. 
There was a significant decrease in the targeted drug 
used and the number of in-patients in the last three 
months according to the recent guidelines.

Treatment process for COVID-19 varies in different 
countries, and the the World Health Organization 
(WHO) has published several interim reports based 
on previous human coronavirus outbreaks (9). In these 
temporary WHO guidelines, the COVID-19 treatment 
recommendation is mostly supportive and treatment 
decisions should be made on a case-by-case basis, such 
as starting antimicrobial treatment in selected cases (10). 

The clinical manifestation of COVID-19 may be like 
other upper respiratory tract infections (3). During the 
initial phase of pandemic, oseltamivir was administered 
in compliance with the guidelines, since COVID-19 could 
not be distinguished from influenza virus infection, 
increased incidence rates of co-infections with influenza 
and COVID-19 were reported (11). The guideline of 
Turkish Ministry of Health published on April 2, 2020, 
recommended addition of oseltamivir to the treatment 
in cases where COVID-19 disease cannot be distinguished 
from seasonal influenza infection; and the drugs HCQ 
± azithromycin, lopinavir/ritonavir were included in the 
treatment protocol. However, due to global studies, our 
guideline was updated periodically and lastly published 
on September 26, 2020 (12). COVID-19 guideline released 
by the Ministry of Health for the treatment of pediatric 
patients was updated as HCQ, favipiravir, lopinavir/
ritonavir. Since oseltamivir failed to be effective against 
COVID-19, it was excluded from the guidelines after the 
influenza session passed away (13).

In the early stages of the pandemic, HCQ was 
preferred in patients with widespread lung involvement 
at our center. Initially, The Infectious Diseases Society 
of America (IDSA) recommended the usage of 
chloroquine with or without azithromycin, lopinavir-
ritonavir, tocilizumab, and convalescent plasma in the 
context of clinical studies (14), while advocating against 
azithromycin treatment with HCQ due to the increased 
risk of prolongation of the Q-T interval. In the following 
days, also azithromycin was removed from the current 
Ministry of Health treatment guidelines, and our practice 
(12).

While HCQ has antiviral and immunomodulatory 
efficacy, the benefits of its use for COVID-19 are still 
controversial in practice (15). In the study of Gautret et 

al. (16), the efficacy of co-administration of HCQ and 
azithromycin was evaluated and it was emphasized that 
a higher rate of PCR negativity was detected on days 
3 to 6 after HCQ treatment. In this study, the usage of 
azithromycin with HCQ was associated with more viral 
clearance in a short period of time than HCQ alone (16). 
However, an observational study found no evidence 
of antiviral clearance with HCQ and azithromycin in 
11 hospitalized patients and it was stated that QTc 
prolongation, which is a side effect of both drugs, may 
be seen at a higher rate (17). 

In a randomized, double-blind, phase 2b study, 
Borba et al. (18) indicated the safety and efficacy of low/
high HCQ dosage regimens in 81 patients with severe 
COVID-19 infection. While all patients received a 
combination of ceftriaxone and azithromycin, 89.6% of 
the patients received only oseltamivir. As a result of the 
study, it was found that mortality and complications as 
QT prolongation were more common in those receiving 
high-dose HCQ treatment. The combination of high-
dose chloroquine, azithromycin, and oseltamivir might 
cause an increase in mortality rates (18). According to 
the conclusions of these clinical studies and relevant 
publications, HCQ and azithromycin combination 
therapy was discontinued after April 2020. 

Antiviral agents such as oseltamivir, ribavirin, 
remdesivir, lopinavir/ritonavir have been used to reduce 
viral load without any significant treatment benefıt (19). 
According to the WHO guideline published on December 
17, 2020, children were not included in the randomized 
controlled trials for HCQ, lopinavir/ritonavir, and 
remdesivir (20). However, remdesivir has been approved 
by the FDA for the treatment of suspected or laboratory-
confirmed COVID-19 disease in adults and children who 
have been hospitalized with severe disease (7). 

In the open-label comparative controlled study by 
Cai et al., (21) favipiravir was preferred due its faster viral 
clearance and improved chest computed tomography 
changes compared to lopinavir/ritonavir (21). However, 
this was not a randomized and double-blinded study as 
most of the other studies in the literature. The efficacy 
of favipiravir against COVID-19 has not been proven in 
the other two randomized clinical trials (22,23) and studies 
on its efficacy are still ongoing. During the first 6 months 
of the pandemic, favipiravir, which is not approved for 
children under 12 years of age, has become a prominent 
treatment in our clinical practice since September 
2020, after it was recommended in the international 
guidelines. However, WHO, IDSA, and Surviving Sepsis 
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guidelines generally agree that all of these investigational 
treatments should only be evaluated on a patient-by-
patient basis (24,25). 

Study Limitations

There are several limitations to our study. As a 
retrospective study, it has limitations when compared to 
randomized clinical trials, and it only included patients 
from one single center. Moreover, in the current study, 
treatment options were not evaluated according to 
clinical severity of COVID-19, and the concomitant 
chronic medical conditions of the patients. However, it 
should be emphasized that the study is one of the rare 
studies in which the changes in treatment strategies 
as a result of modifications in recommendations of 
guidelines during the ongoing pandemic and also the 
enhanced observations about the recently emerged 
disease of the current medical center were taken into 
consideration in pediatric patients with COVID-19.

CONCLUSION
In conclusion, based on our observations from the 

onset of the pandemic to December 2020, despite 
some of the proposed antiviral drugs, the majority of the 
children with COVID-19 did not get any treatment. Over 
the course of a year, our therapeutic approaches have 
changed considerably, but there is still a paradox about 
the specific treatment due to a lack of evidence and data 
coming from randomized studies. However, supportive 
care of pediatric cases is still the main therapeutic 
option as in the literature.
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