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Introduction: There is no known specific treatment for Severe Acute Respiratory Syndrome-Coronavirus-2 (SARS-CoV-2). Our retrospective study 
evaluates the effectiveness of steroid treatment and the factors affecting treatment in patients with severe Coronavirus disease-2019 (COVID-19) 
pneumonia that received favipiravir treatment.
Materials and Methods: This study included patients older than 18 years with severe COVID-19 pneumonia who received favipiravir treatment in 
a training and research hospital between March 1 and May 31, 2020. It retrospectively evaluated respiratory rate >30/min and/or severe respiratory 
distress and oxygen saturation <90 and typical thoracic computerized tomography findings: Bilateral lobular, peripheral lesions, and the presence of 
ground-glass opacities were determined as the criteria for severe pneumonia. For 82 cases of SARS-CoV-2 polymerase chain reaction positive, age, 
gender, symptoms, comorbidities, steroid use, and mortality rates were examined.
Results: Eighty-two patients with confirmed COVID-19 diagnosed with severe pneumonia were included in the study. Of these cases, 63% were 
males. The median patient age was 64±16.98 (21-97, minimum-maximum) years. The mortality in women was 23%, and the mortality in men 
was 30%. The correlation between gender and mortality was statistically significant (p=0.04). Advanced age, chronic renal failure, and confusion 
on hospital admission were associated with mortality (p=0.04, p=0.02, p=0.02, respectively). Methylprednisolone was given to 12 patients as an 
additional treatment. The mortality of the patients who received steroid treatment was significantly lower than those who did not (p=0.017). There 
was no bacterial infection in these 12 patients, who received steroid treatment and the procalcitonin level was not high.
Conclusion: In confirmed COVID-19 patients without concomitant bacterial infections, steroid treatment can lower mortality and long-term 
morbidities. Similar to prospective randomized studies, our study showed that steroid use reduces mortality in patients with severe COVID-19 
pneumonia.
Keywords: COVID-19, SARS-CoV-2, favipiravir, steroid

Giriş: Şiddetli Akut Solunum Sendromu-Koronavirüs-2 (SARS-CoV-2) enfeksiyonu için henüz spesifik bir tedavi yoktur. Çalışmamız, favipiravir 
tedavisi alan şiddetli Koronavirüs hastalığı-2019 (COVID-19) pnömonili hastalarda steroid tedavisinin etkinliğini ve tedaviyi etkileyen faktörleri 
retrospektif olarak değerlendirmeyi amaçlamıştır.
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Introduction

The Coronavirus disease-2019 (COVID-19) pandemic started in 
December 2019 in Wuhan, China, and rapidly became a global 
health crisis that is still ongoing[1]. No known, specific treatment 
is available for COVID-19[2-4]. Supportive treatments, such as 
oxygen inhalation, nutritional support, and fluid replacement, 
are being performed. Many antivirals have been tried based 
on experiences from Severe Acute Respiratory Syndrome-
Coronavirus-1 (SARS-CoV-1) and Middle East Respiratory 
Syndrome-Coronavirus (MERS-CoV). Phase 2 and Phase 3 trials 
are ongoing for antivirals, including favipiravir, remdesivir, 
interferon, ribavirin, hydroxychloroquine, nitazoxanide, 
ivermectin, and umifenovir[2,3].

Favipiravir, a guanine derivative and ribonucleic acid (RNA) 
dependent RNA polymerase inhibitor, is a broad-spectrum 
antiviral. When it was discovered that the agent is a single-
stranded RNA virus, the favipiravir phase studies were also 
started. In a study comparing favipiravir and lopinavir/
ritonavir use in mild/moderate clinically diagnosed patients, the 
favipiravir group’s viral clearance time was shorter, computed 
tomography (CT) findings’ recovery time was faster, and the side 
effects were fewer[4].

Previous studies have found that patients with severe pneumonia 
have more proinflammatory cytokine (plasma IL2, IL7, IL10, 
GSCF, IP10, MCP1, MIP1A, and TNF-α) levels compared with 
patients with mild and moderate pneumonia[5,6]. The cytokine 
storm caused by the proinflammatory cytokines that develop 
in response to viral infection can lead to Acute Respiratory 
Distress Syndrome (ARDS), organ failure, and inflammatory lung 
damage resulting in death[7].

Steroid and immunomodulatory treatments were studied due 
to the lack of an effective antiviral and the evidence indicating 
an excessive immune response due to the cytokine storm in 
COVID-19 patients. However, the World Health Organization 
does not recommend steroid treatment for COVID-19 except 

in the presence of indications, such as chronic obstructive 
pulmonary disease (COPD) exacerbations, asthma, ARDS, and 
septic shock that are nonresponsive to fluid and vasopressor 
treatment[8].

Our study aims to evaluate retrospectively the effectiveness of 
the steroid treatment and the factors that affect the treatment 
in patients with severe COVID-19 pneumonia that received 
favipiravir treatment and the epidemiological characteristics of 
these patients.

Materials and Methods

Patients and Methodology

One hundred thirty-six patients older than 18 years old, with 
severe COVID-19 pneumonia, who received favipiravir treatment 
in a training and research hospital between March 1 and May 31 
were retrospectively evaluated. This study excluded 54 of these 
136 patients who received favipiravir treatment because they 
had negative SARS-CoV-2 polymerase chain reaction (PCR) tests. 
The daily favipiravir dosage in severe pneumonia was 1,600 mg 
orally twice daily on day 1, followed by 600 mg orally twice daily 
on days 2-5. Methylprednisolone 80 mg/day was administered 
for five days to some patients whose saturation was below 90 
despite oxygen treatment with a reservoir mask with 6 L/min. 
The patients were diagnosed with severe COVID-19 pneumonia 
under the following conditions:

- Respiratory rate >30/min and/or,

- Severe respiratory distress (dyspnea, use of extra respiratory 
muscles) and,

- Oxygen saturation <90 and,

- Typical thoracic CT finding: Bilateral lobular, peripheral lesions, 
presence of ground-glass opacities.

Age, gender, symptoms, comorbidities, and mortality rates were 
recorded for 82 cases that were SARS-CoV-2 PCR positive. 
Severe Acute Respiratory Syndrome-CoV-2 PCR test negativity 

Gereç ve Yöntem: Bir eğitim ve araştırma hastanesinde 1 Mart-31 Mayıs 2020 tarihleri arasında favipiravir tedavisi kullanan, ağır COVID-19 
pnömonili, 18 yaş üstü olgular retrospektif olarak irdelendi. Solunum hızı >30/dakika ve/veya şiddetli solunum sıkıntısı ve oksijen satürasyonu 
<90 olması ve tipik torasik bilgisayarlı tomografi bulgusu: Bilateral lobüler, periferik lezyonlar, buzlu cam opasitelerinin varlığı şiddetli pnömoni 
kriteri olarak belirlendi. Şiddetli Akut Solunum Sendromu-CoV-2 polimeraz zincir reaksiyonu sonucu pozitif 82 olgu yaş, cinsiyet, semptomları, 
komorbiditeleri, mortalite oranları, favipiravir tedavi yanıt, mortalite oranları irdelendi.
Bulgular: Çalışmaya şiddetli pnömoni teşhisi konulan COVID-19 doğrulanmış 82 hasta dahil edildi. Olguların %63’ü erkekti. Hastanın ortanca yaşı 
64±16,98 idi (21-97, minimum-maksimum). Kadınlarda mortalite oranı %23 iken erkeklerde %30 idi. Cinsiyet-mortalite ilişkisi istatistiksel olarak 
anlamlı bulundu (p=0,04). İleri yaş, kronik böbrek yetersizliği ve bilinç bulanıklığı ile hastane başvurusu mortalite ile ilişkili olarak saptandı (p=0,04, 
p=0,02, p=0,02). Ek tedavi olarak metilprednizolon 12 hastaya verildi. Steroid tedavisi alan ve almayan hastalar istatistiksel olarak değerlendirildiğinde, 
steroid tedavisi alanlarda mortalite istatistiksel olarak anlamlı bir şekilde düşük saptandı (p=0,017). Steroid tedavisi alan hastalarda bakteriyel 
enfeksiyon saptanmadı ve prokalsitonin düzeyleri yüksek değildi.
Sonuç: Konfirme COVID-19 hastalarında steroid kullanımı mortalite ve uzun süreli morbiditeleri azaltabilir. Prospektif randomize çalışmalara benzer 
şekilde bizim çalışmamız da, steroid kullanımının ağır COVID-19 pnömonili hastalarda mortaliteyi azalttığını göstermiştir.
Anahtar Kelimeler: COVID-19, SARS-CoV-2, favipiravir, steroid
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was documented before the patients were discharged. The 
favipiravir treatment response, mortality, noninvasive, and 
invasive mechanical ventilation necessities were evaluated. 
All these patients received supportive oxygen therapy in the 
clinic. Those who received treatment in the intensive care unit 
(ICU) were not administered IV plasma, or biologic agents. 
Scientific research permission was requested from the Ministry 
of Health, and online permission was obtained on 12.06.2020 
with the form name Fatih Sultan Mehmet Training and Research 
Hospital-2020-06-06T14_57_06. Ethical approval was obtained 
(25.06.2020/ref no: 62).

Statistical Analyses

We performed statistical comparisons using the open-source 
platform R (Vienna, Austria). Variables with non-normal 
distribution were summarized with medians and interquartile 
ranges. Depending on whether the distribution was normal, 
we applied Student’s t-test or the Wilcoxon rank-sum test 
to analyze continuous variables. Categorical variables were 
compared using the chi-square test or Fisher’s exact test, 
where required. A p value less than 0.05 (typically ≤0.05) was 
considered significant.

Results

It was the first admission of all patients to our hospital. All of 
our patients with severe pneumonia were symptomatic at the 
first admission. None of them were asymptomatic. Only 8% of 
the cases were admitted to the hospital with severe pneumonia. 
The rest of the patients had mild/moderate pneumonia. 68% 
(n=56) of these received hydroxychloroquine treatment, 24% 
(n=20) received lopinavir/ritonavir treatment. These patients 
either finished these treatments and then were given favipiravir 
treatment or switched to favipiravir. There was no difference in 
mortality between patients who received hydroxychloroquine 
or lopinavir/ritonavir before favipiravir treatment or did not 
have a history of antivirals. The criteria for switching from other 
antiviral agents to favipiravir were clinical worsening and low 
saturation (<90%). The patients who died and who survived 
were examined in terms of initiation time of favipiravir, no 
statistically significant difference was found between the two 
groups in terms of mortality (p>0.05).

Males comprised 63% of cases. The median patient age was 
64 (21-97, minimum-maximum) years. The most frequent 
symptoms at admittance were cough, shortness of breath, fever, 
and fatigue (Table 1).

Thirty-three percent of patients did not have comorbidities. The 
most frequent comorbidities were hypertension (HT), diabetes 
mellitus (DM), coronary artery disease (CAD) and COPD (Table 2). 
The mortality in women was 23%, mortality in men was 30%. 

The gender-mortality correlation was statistically significant 
(p=0.04).

The median age of survivors was 63, while that of the patients 
who died was 72. The correlation between being over 70 years 
old and the mortality rate was statistically significant (p=0.004). 
Mortality was significantly higher in patients admitted with 
chronic renal disease and confusion (p=0.02, p=0.02). Four 
of five patients (80%) who presented with confusion died. 
Quick sequential organ failure assessment scores were one in 
all of these five patients. In addition, there were no physical 
examination findings of bacterial infection, high procalcitonin, 
and blood culture positivity in patients presenting with 
confusion, and sepsis was not considered. Four of five patients 
(80%) with chronic kidney failure died.

All 12 patients who received steroid treatment survived, and 
33% of patients who did not receive steroid treatment died 
(Table 3). When the patients using and not using steroids were 

Table 1. Symptoms at admittance
Symptom Number %

Cough 32/82 39

Shortness of breath 29/82 35

Fever 27/82 33

Fatigue 13/82 16

Diarrhea 8/82 9.8

Sore throat 5/82 6.1

Myalgia 5/82 6.1

Headache 5/82 6.1

Confusion 5/82 6.1

Nausea-vomiting 2/82 2.4

Chest pain 2/82 2.4

Table 2. Comorbidities
Comorbidity Total 

number
%

HT 36/82 44

DM 19/82 23

CAD 8/82 9.8

COPD 7/82 8.5

Malignancy 6/82 7.3

Chronic renal disease 5/82 6.1

History of previous cerebrovascular accident 4/82 4.9

Rheumatic diseases 4/82 3.7

Asthma 3/82 3.6

Heart failure 2/82 2.4

Hypothyroidism 1/82 1.2

HT: Hypertension, DM: Diabetes mellitus, CAD: Coronary artery diseases, COPD: 
Chronic obstructive pulmonary disease
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compared, no statistically significant difference was found 
between them regarding comorbidity and age (Table 4).

Methylprednisolone was given to 12 patients, 80 mg per day, 
for five days as an additional treatment. The mortality of the 
patients who received steroid treatment was significantly 
lower than those who did not (p=0.017). There was neither 
bacterial infection, electrolytes or metabolic imbalance in these 
12 patients, who received steroid treatment. The presence of 
bacterial infection was ruled out clinically, with blood cultures 
and procalcitonin levels.

There was no statistical difference in mortality rate depending 
on the prescription time of favipiravir treatment after the 
symptoms started. Twenty-eight critically ill patients were 
transferred to the ICU. Only five of these patients survived. 
Patients who received steroid treatment did not need ICU care.

One month survival was 100% in 59 patients who did not have 
mortality.

Discussion

Despite many published articles about COVID-19, the knowledge 
about the disease is very limited. Even though many factors 
affecting disease prognoses have been identified, it is difficult 
to fix the problems in the treatment process because of many 
unknown factors.

It is known that COVID-19 causes infection in all age groups, 
yet the severity of cases, the need for ICU, and mortality 

rate increase with advanced age[9-11]. Similarly, our study also 
indicated that the need for ICU and mortality rate increased 
with advanced age. Since our study focused on patients with 
severe pneumonia, the median age is higher compared with 
other studies, as expected[10]. Steroid treatment was not given to 
any patients in the ICU. At the time of the study, steroid therapy 
was not given because of concerns about steroid complications, 
and any future articles showing the benefit of steroids were not 
published.

Published studies indicate that the disease’s prevalence is the 
same in both genders, alongside studies indicating that it 
is generally seen in males. However, the severity of the cases 
and the mortality were always higher in male patients[11,12]. 
In our study, the mortality is significantly higher in male 
cases, consistent with other studies. The reason why the viral 
infections have a milder course and have fewer fatal outcomes 
in women can be the sufficiency of the immune response, the 
difference in the sex hormones, alongside environmental factors 
like differences in lifestyles, healthy diet, and less alcohol and 
tobacco consumption[13,14]. The high incidence that was observed 
in the mortality of the male cases in parallel with the general 
demographic reality[14].

In our study, the most frequent admittance symptoms were 
cough, shortness of breath, fever, fatigue, and gastrointestinal 
symptoms in line with existing literature[4,5,10]. Even though the 
frequency of the symptoms was in line with the literature, the 
number of symptoms was less than in the literature[5,10]. Although 
general symptoms, such as cough and fever, were above 50% in 
many articles, the number of symptoms at hospital admissions 
was relatively low in our study (cough: 39%, shortness of breath: 
35%, fever: 33%)[5,10]. This may be the early admittance of the 
patients to the hospital because of the panic and fear caused 
by the pandemic.

It was thought that the high mortality rate of the patients who 
were admitted with confusion was because of late admission to 
the hospital and the advanced age of the patients.

The most frequent comorbid diseases were HT, DM, COPD, CAD, 
and malignancies. The comorbidity of other HT was similar to 
those found in other viral infections[15]. The comorbidities of 
patients in our study were in line with the literature[5,16]. In 
our study, when the relationship between comorbidities and 
mortality was examined, the mortality was high in patients with 
chronic renal failure. However, a significant correlation could 
not be found between other morbidities and mortality. This can 
be due to the limited number of cases.

The mortality was 28% for our study. This high mortality 
is because the study consisted of patients whose oxygen 
saturation was below 90, with severe pneumonia. In a study 
emphasizing the efficacy of lopinavir-ritonavir in patients with 

Table 3. Steroid use/survived
Patients on 
steroid therapy

Patients not on 
steroid therapy

p value

Number of patients 12 70

Survived 12 (100%) 47 (67%) 0.017

Table 4. Age and comorbidities of patients using and not 
using steroids
Patients on steroid 
therapy No, N=701 Yes, N=121 p value2

Survived 47 (67%) 12 (100%) 0.017

Age 64 (52, 75) 62 (47, 65) 0.2

Hypertension 32 (45%) 4 (33%) >0.9

Diabetes mellitus 16 (23%) 2 (16%) >0.9

COPD 7 (10%) 0 (0%) 0.6

Asthma 1 (1.4%) 0 (0%) >0.9

Coronary artery disease 6 (8.6%) 2 (17%) 0.3

Hearth failure 2 (2.9%) 0 (0%) >0.9

Malignancy 6 (8.6%) 0 (0%) 0.6
1n (%); median (IQR)
2Fisher’s exact test; Wilcoxon rank-sum test
COPD: Chronic obstructive pulmonary disease, IQR: Interquartile range



 

Öztürk et al. 
Steroid Treatment on Patients with Severe COVID-19

Mediterr J Infect Microb Antimicrob
2021;10:22

severe COVID-19 pneumonia with oxygen saturation under 94, 
the mortality was 19.2% in the lopinavir group and 25% in 
the standard treatment group. Thus, no statistically significant 
difference was found[17]. Different patient control groups could 
not be formed in Turkey because the antiviral treatments were 
arranged according to the health authority’s suggestions[18].

Corticosteroids have been tried in ICU for COVID-19 patients. 
The fact that low mortality and shorter hospital stay in critical 
SARS cases who received steroids led to the trials of steroids in 
ICU for COVID-19 patients[19]. In some other case reports, the 
advantages and disadvantages have been discussed[20]. A study 
showed that steroid treatment shortened the hospital stay and 
lowered patients’ mortality rate with community-acquired 
bacterial pneumonia[21]. Another study indicated that low-
medium dose steroid treatment lowered the mortality in 30 to 60 
days in patients with H1N1 pneumonia[22]. This study showed that 
25-150 mg methylprednisolone for an average of seven days 
in H1N1 influenza pneumonia increased the 30- and 60-day 
survival. Similarly, a medium dose (80 mg methylprednisolone) 
was used for five days.

The cytokine storm can be prevented with early steroid treatment. 
In a multi-center, randomized, controlled trial, steroid use in 
moderate-severe ARDS patients lowered the mortality and 
intubation duration[23]. In the light of the literature showing 
the benefits of steroid use, 12 of 82 patients in this study were 
given steroid treatment (1 mg/kg/day methylprednisolone), and 
all of them survived. When the patients who received steroid 
treatment were evaluated with multiple regression analysis, 
mortality was significantly lower than other factors (p=0.017). 
In our study, steroid use reduced mortality in severe COVID-19 
patients and is consistent with the literature. No infectious 
complications, like bacterial infections or sepsis, developed in 
these patients after steroid treatment.

Alongside this positive feedback, other studies showed that 
steroid use lengthened the virus clearance time in SARS-CoV-1 
and MERS-CoV infections[24,25]. A study showed that steroid 
use in early term SARS-CoV-1 related to the RNA clearance[24]. 
However, the validity of this for SARS-CoV-2 is unclear[26]. On 
the contrary, there has been a study showing that low-dose 
steroids did not lengthen viral clearance[27].

In the early stages, steroid treatment can prevent cytokine storms, 
and in the chronic stage, it can prevent conditions that can lead 
to the need for a lung transplant, like pulmonary fibrosis. Thus, 
it can be an important treatment choice. It was thought that 
steroid treatment can hypothetically prevent excessive immune 
response when given to patients who are not in ICU and are 
not intubated. Because of this, starting steroid treatment in the 
ICU could be too late for a clinic response. One study found 

that early short-term corticosteroid therapy reduced mortality 
and the need for intensive care and mechanical ventilation[28]. 
In the controlled, open-label RECOVERY study, the use of 
dexamethasone in patients hospitalized with COVID-19, both 
in patients who needed invasive mechanical ventilation and 
in patients who needed oxygen but did not receive respiratory 
support, was found to have lower 28-day mortality[29].

According to the results of a meta-analysis of 21,350 intubated 
or severe pneumonia COVID-19 patients from 73 studies, 
steroid use has been shown to reduce mortality and intensive 
care attendance regardless of dose. At the same time, this study 
shows that low-dose corticosteroids do not significantly affect 
SARS-CoV-2 viral transmission time[30].

In our study, the use of steroids was quite limited due to the 
avoidance of steroid use in general infectious diseases practice, 
the lack of sufficient data in the first period of the pandemic, 
and the SARS-CoV experience did not reduce mortality due 
to steroid use, prolong viral clearance and due to its potential 
side effects[31]. At the same time, articles were published that 
early intubation can reduce mortality in the first months of 
the COVID-19 outbreak[32]. At the same time, favipiravir use 
could only be achieved in patients with severe pneumonia with 
oxygen saturation below 90 in room air. In the current situation, 
steroid use and intensive noninvasive respiratory support have 
positively affected intensive care admission and mortality. For 
these reasons, we think that our mortality rates were very high 
(82%), especially in our ICU, due to reasons such as inability to 
use antivirals in the early disease period, steroid use avoidance, 
early intubation, and prolonged intubation.

The kit and device of COVID-19 PCR tests were not provided in 
our study because they were studied in different laboratories 
during the pandemic. Due to our study’s retrospective design, 
it was not possible to access some patient data, like laboratory 
findings, anosmia, and fever data. These can be listed as the 
limitations of our study.

Conclusion

This study was conducted retrospectively and that the number of 
patients who received steroid treatment was low are restricting 
factors. The mortality rate was low in patients who received 
steroid treatment than those who did not and no complications 
were recorded. In confirmed COVID-19 patients if there are no 
concomitant bacterial  infections, steroid treatment can lower 
mortality and long-term morbidities. Similar to prospective 
randomized studies, our study showed that steroid use reduces 
mortality in patients with severe COVID-19 pneumonia.
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