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Background: The emergence of severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) caused a pandemic named coronavirus disease 2019 (COVID-19) 
that has become the greatest worldwide public health threat. Although different 
treatment recommendations are offered for COVID‑19 infection, steroid treatment 
remains important. Aim: We aimed to demonstrate the effect of pulse steroid 
therapy (PST) on inflammatory markers and patient outcomes in moderate/severe 
COVID-19 pneumonia. Materials and Methods: We retrospectively analyzed 
the patients 18 years and older hospitalized in our hospital’s COVID-19 clinics 
between April 1, 2020, to June 30, 2020, and July 1, 2021, to November 30, 
2021. Patients in the moderate/severe COVID-19 pneumonia category, according 
to the World Health Organization COVID-19 guidelines, were included in the 
study. The demographic characteristics of the patients, treatments, inflammatory 
markers, and patient outcomes (need for intensive care, length of hospital stay, 
high‑flow nasal oxygen (HFNO) requirement, mechanical ventilation (MV), and 
mortality rates) were recorded and analyzed. Results: Patients who received 
PST had more advanced age (P < 0.01), more comorbidities (P < 0.001), and 
more HFNO need (P < 001) compared with the patients who did not receive 
PST. There was no statistically significant difference between clinical outcomes: 
the need for intensive care, length of hospital stay, need for MV, and mortality 
rates (P = 0.54, P = 0.3, P = 0.14, and P = 0.09, respectively). When we evaluated 
the unvaccinated patients, there was a statistically significant difference in the 
MV need and mortality rates between those who received PST and those who 
did not (P = 0.017, P = 0.014, respectively). Conclusion: It was observed that 
PST provided similar mortality, ICU, and MV requirements in patients with older 
age and comorbidities. Lower MV requirements and mortality were observed in 
the unvaccinated group receiving PST compared with the unvaccinated group not 
receiving steroids. PST is still promising in COVID-19 infection, and more studies 
are needed for standard doses and applications.
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with severe/critical disease than those with mild/moderate 
disease.[2,3] Considering the important role of the immune 
response in the pathogenesis of SARS-CoV-2, it seems 
that immune modulation is very important in disease 

Original Article

Introduction

COVID‑19 pandemic has affected many people around 
the world. According to current WHO data, the 

number of people infected with severe acute respiratory 
syndrome coronavirus-2 (SARS-CoV-2) is more than 
655 million, and the number of people who died due to 
COVID-19 disease is more than 6.5 million.[1]

Studies have shown higher levels of proinflammatory 
cytokines in serum and/or respiratory samples in patients 
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management.[4,5] Due to the anti‑inflammatory properties 
of corticosteroids, it was thought that they could be 
effective in the proinflammatory phase of COVID‑19, 
and as a result of studies, it was the first drug group that 
was shown to reduce mortality in COVID-19.[4,6]

It has been suggested that due to the rapid development 
of organizing pneumonia secondary to SARS-CoV-2, 
the recommended low dose of dexamethasone may be 
insufficient in some patients, and pulse steroids may be 
considered as an option instead of dexamethasone.[7] 
Studies have shown that pulse steroid therapy (PST) in 
patients with COVID-19 reduces mortality and clinical 
improvement.[7,8]

This study aimed to retrospectively examine PST’s 
effect on inflammatory markers, the need for intensive 
care, length of hospital stay, MV and high‑flow nasal 
oxygen (HFNO) requirement, and mortality in moderate 
to severe COVID-19 pneumonia.

Materials and Methods
Our study was approved by our hospital ethics 
committee (2022-6) and was planned per the Declaration 
of Helsinki.

Patients aged 18 years and older who were hospitalized 
in our hospital’s COVID-19 clinics between April 1, 
2020, to June 30, 2020, and July 1, 2021 to November 
30, 2021, with positive SARS-CoV-2 polymerase chain 
reaction in nasopharyngeal swabs were retrospectively 
analyzed. Patients in the moderate to severe pneumonia 
category, according to the WHO COVID-19 guidelines, 
were included in the study.[9]

The demographic characteristics (age, sex, and comorbid 
diseases), HFNO requirements, and COVID-19 vaccine 
information of the patients included in the study were 
scanned from the files or hospital electronic information 
system and recorded.

It was examined whether those with moderate/severe 
pneumonia hospitalized between April 1, 2020, and 
June 30, 2020, received oseltamivir, azithromycin, 
hydroxychloroquine, favipiravir, tocilizumab, and 
intravenous immunoglobulin (IVIG) plasma treatments. 
Between July 1, 2021, and November 30, 2021, 
hospitalized patients with moderate/severe pneumonia 
were given 250 or 500 mg methylprednisolone as PST.

C-reactive protein (CRP), leukocyte count, lymphocyte 
count, D-dimer, and ferritin levels were recorded in the 
group hospitalized between July 1, 2021, and November 
30, 2021.

It was planned to compare the clinical outcomes of 
patients who did not receive steroids on April 1, 2020, 

to June 30, 2020, and those who received PST on July 
1, 2021, to November 30, 2021. Clinical outcomes 
of patients were the need for intensive care, length of 
hospital stay, HFNO and MV requirement, and mortality.

The collected data was analyzed using the SPSS 25.00 
software (Chicago, IL, USA). Median, minimum, and 
maximum values were specified for descriptive data that 
did not fit a normal distribution, and categorical variables 
were expressed as numbers (n) and percentages (%). 
The Chi-square test was used to compare categorical 
data. Wilcoxon-signed rank test was used in dependent 
groups (to compare two related samples), and Mann–
Whitney U-test was used in independent groups to 
analyze numerical data that did not comply with normal 
distribution. P value of <0.05 was considered statistically 
significant.

Results
A total of 185 patients out of 2123 patients who were 
hospitalized between April 1, 2020, and June 30, 
2020, and 199 patients out of 2104 patients who were 
hospitalized between July 1, 2021, and November 
30, 2021, with moderate/severe pneumonia in our 
hospital COVID-19 clinics, were included in the 
study. Oseltamivir, azithromycin, hydroxychloroquine, 
favipiravir, tocilizumab, IVIG, and convalescent plasma 
treatments were given to the patients who were followed 
up between April 1, 2020, and June 30, 2020, in line 
with the recommendations of that period. PST at the 
dose of 250-500 mg was given to patients with moderate/
severe pneumonia followed between July 1, 2021, 
and November 30, 2021. Patients in the steroid group 
received an average of 3.54 days of PST [Table 1].

There were a total of 185 patients in the patient group 
who did not receive steroids; 95 (51.4%) were female, 
and 90 (48.6%) were male. There were a total of 
199 patients in the patient group who received steroids; 
100 (50.3%) were female, and 99 (49.7%) were male. 
There was no statistically significant difference between 
the two periods regarding sex distribution (P = 0.82). 
The mean age was 55.04 years in the group who 
did receive steroids and 60.09 years in the steroid 
group (P < 0.001) [Table 1].

No patients were vaccinated against COVID-19 in the 
group who did not receive steroids, and 117 (58.8%) in 
the group who received steroids were fully immunized 
against COVID-19 [Table 1].

When the patients in both periods were examined 
according to their comorbid diseases, there was no 
statistically significant difference in the presence of 
obstructive lung disease and liver disease (P = 0.39 
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and P = 0.21, respectively). There were more patients 
with type 2 diabetes mellitus (DM), hypertension 
(HT), chronic heart failure, chronic kidney disease 
(CKD), and cancer in the steroid group (P < 0.001, 
P < 0.001, P = 0.001, P = 0.001, and P < 0.001, 
respectively) [Table 1].

A statistically significant decrease was observed in 
the lymphocyte count and the levels of CRP, D-dimer, 
and ferritin of the patients receiving PST on the 2nd to 
5th day after steroid administration compared with before 
steroid administration (P < 0.001, P < 0.001, P < 0.001, 
and P = 0.005, respectively). A statistically significant 
increase was observed in the white blood cell count of 
the patients receiving PST on the 2nd to 5th day after 

steroid administration compared with before steroid 
administration [Table 2].

In the study, both groups were examined regarding the 
average length of hospital stay, need for intensive care, 
MV and HFNO requirements during the follow-up period, 
and mortality rates at the end of hospital discharge. 
Although the need for HFNO was higher in the group 
receiving steroids (P < 0.001), there was no statistically 
significant difference between groups in terms of mean 
hospital stay, MV requirement, need for intensive 
care follow-up, and mortality rates (P = 0.3, P = 0.14, 
P = 0.54, and P = 0.09, respectively) [Table 3]. When 
the group who did not receive steroids was compared 
with the unvaccinated/incompletely vaccinated patients 

Table 2: Inflammatory markers in the pulse steroid group
Inflammatory markers Before pulse steroids median (min‑max) 2‑5 days after pulse steroids median (min‑max) P*
CRP (mg/dL) 154 (3-423) 50 (1-284) <0.001
WBC (cells/µL) 8600 (400-19700) 9200 (0-49,000) <0.001
Lym (cells/µL) 800 (100-9200) 600 (0-9800) <0.001
D-dimer (mg/dL) 0,96 (0-79) 0.7 (0-52) <0.001
Ferritin (mg/dL) 360 (0-2070) 286 (0.6-1427) 0.005
CRP=C-Reactive protein, Lym=Lymphocyte count, WBC=Leukocyte count. *Wilcoxon-signed rank test was used for statistical analysis

Table 1: Demographic characteristics of the group receiving pulse steroids and the group not receiving pulse steroids
Steroid (-) group 

n=185
Steroid (+) group 

n=199
P*

Sex (F/M) 95/90 100/99 0.82
Age (median) 55.04 60.09 <0.001
COVID-19 vaccine status n (%)

Unvaccinated/incompletely vaccinated
Fully vaccinated
Not known

185 (100)
0 (0)

66 (33.2)
117 (58.8)

16 (8)
Comorbid disease n (%)

DM
HT
KY
KBH
OAH
KC
KA

34 (18.4)
61 (33)

23 (12.4)
0 (0)

24 (13)
1 (0.5)
8 (4.3)

90 (45.2)
103 (51.8)
54 (27.1)
14 (7.1)
33 (16.6)
5 (2.5)

43 (21.6)

<0.001
<0.001
<0.001
0.001
0.39
0.21

<0.001
Treatment n (%)

Pulse steroid
Hydroxychloroquine
Azithromycin
Oseltamivir
Favipiravir
Tocilizumab
IVIG
Convalescent plasma

0 (0)
177 (95.7)
166 (89.7)
156 (84.3)
53 (28.6)
6 (3.2)
2 (1.1)
2 (1.1)

199 (100)

DM=Type 2 diabetes mellitus, HT=Hypertension, KA=Cancer history, CKD=Chronic kidney disease, Liver Disease, HF=Heart failure, 
OPD=Obstructive pulmonary disease. *Chi-square was used in statistical analysis
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in the steroid group, there was no statistically significant 
difference between groups in terms of mean hospital 
stay and need for intensive care follow-up (P = 0.08 
and P = 0.28, respectively). There was a statistically 
significant difference between the groups in terms of 
HFNO and MV needs and mortality rates (P < 0.001, 
P = 0.01, and P = 0.014, respectively) [Table 4].

Discussion
Corticosteroids have been widely used after 
the RECOVERY study showed that the use of 
6 mg/kg dexamethasone reduced mortality in COVID-19 
infection.[4] PST has also become widespread with the 
demonstration that pulse steroid administration provides 
a similar decrease in mortality.[10]

When the prognostic factors for COVID-19 are evaluated 
in studies, age, sex, the presence of comorbidity, and 
SARS-CoV-2 virus variant type are included as risk 
factors.[11,12] In our study, the sex distribution was similar 
between the patients who received steroids and those 
who did not, but the steroid group had more advanced 
age and more comorbid diseases such as HT, DM, 
coronary artery disease, malignancy, and CKD. Due to 
the period of the study groups, the dominant variant 
was the alpha variant in the group who did not receive 

steroids, whereas it was the delta variant in the group 
who received steroids.[13] As a result, the steroid group 
had worse prognostic factors such as advanced age, 
more comorbidities, and virus variant type. However, 
the two groups had no statistically significant difference 
in mortality (P = 0.09). In addition, when unvaccinated 
patients were compared in both groups, lower mortality 
was found in the steroid group (P = 0.014). PST 
decreased mortality in unvaccinated patients with more 
risk factors but had similar mortality when the entire 
population was evaluated.

Although COVID-19 manifests in the form of 
pulmonary involvement, in the progressive course 
of the disease, a systemic inflammatory response is 
observed with excessive production of cytokines and 
chemokines in the hyperinflammatory phase after the 
hypoxic phase.[14] In this process, D-dimer, ferritin, and 
CRP levels increase, and regressions are observed after 
steroid treatment. This study observed a statistically 
significant decrease in CRP, D‑dimer, and ferritin levels, 
and lymphocyte counts when the pre- and poststeroid 
values were compared in patients receiving steroid 
therapy. Although the relationship between inflammatory 
markers and mortality was not demonstrated in our 
study, studies have reported that a higher level of 
inflammatory markers is a poor prognostic factor.[15] In 
a retrospective study conducted in our country, without 
a control group, a 10-day treatment protocol of 1 g 
intravenous methylprednisolone for 3 days followed 
by 1 mg/kg methylprednisolone for 7 days was 
administered to 30 patients who were followed in the 
ICU and whose disease was considered to be in the 
hyperinflammation stage. When surviving and deceased 
patients were compared, it was observed that ferritin, 
CRP, and procalcitonin levels measured at the 72nd hour 
and 7th day after PST decreased significantly in the 
surviving patient group.[16]

It was reported in a study from Spain that there 
was a 14% decrease in mortality when 30 mg 
dexamethasone or 125 mg methylprednisolone was 
given for 2-5 days to 64 patients with cytokine storm 
findings (IL‑6 ≥40 pg/mL and/or two of the following: 
CRP ≥100 mg/L, D‑dimer ≥1000 ng/mL, ferritin 
≥500 ng/mL, and lactate dehydrogenase ≥300 U/L).[17] 
In another study evaluating the efficacy of steroids, the 
need for ICU and MV was similar in the group who 
received PST and the group who did not. The mortality 
rate was found to be lower, and the length of stay in 
the ICU was found to be shorter in the group receiving 
PST.[18] In another study, no effect of PST on mortality 
was observed.[19] In our study, although the group 
receiving PST was older, had more comorbidities, and 

Table 4: Comparison of clinical outcome in the 
group receiving steroids and not receiving steroids in 

unvaccinated/incompletely vaccinated patients
Steroid (-) group 

n=185
Steroid (+) group 

n=66
P*

LHS/days 
median (min-max)

12 (1-25) 10.5 (3-41) 0.08

HFNO need n (%) 1 (0.5) 13 (19.7) <0.001
ICU need n (%) 23 (12.4) 5 (7.6) 0.28
MV need n (%) 15 (8.1) 0 (0) 0.017
Mortality n (%) 16 (8.6) 0 (0) 0.014
HFNO=High‑flow nasal oxygen, LHS=Length of hospital stay, 
MV=Mechanical ventilator, ICU=Intensive care unit. *Chi-square 
and Mann–Whitney U-test were used in the statistical analysis

Table 3: Comparison of clinical outcome in the group 
receiving and not receiving steroids

Steroid (-) group 
n=185

Steroid (+) group 
n=199

P*

LHS/days 
median (min-max)

12 (1-25) 11 (3-41) 0.3

HFNO need n (%) 1 (0.5) 41 (20.6) <0.001
ICU need n (%) 23 (12.4) 30 (15.1) 0.54
MV need n (%) 15 (8.1) 8 (4) 0.14
Mortality n (%) 16 (8.6) 8 (4) 0.09
HFNO=High‑flow nasal oxygen, LHS=Length of hospital stay, 
MV=Mechanical ventilator, ICU=Intensive care unit. *Chi-square 
and Mann–Whitney U-test were used in the statistical analysis
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needed more HFNO, ICU, and MV needs, mortality 
rates were similar compared with the group who did not 
receive steroids. When the unvaccinated/incompletely 
vaccinated patients in the steroid group were compared 
with the unvaccinated group, which did not receive 
steroids, although there were two different period 
variants (alpha and delta), a statistically significant 
decrease in HFNO and MV need and mortality rates 
were observed in the steroid group, which had more 
advanced age and more comorbidities.[20]

In the group to which PST was not given, 84.3% of the 
patients were given oseltamivir, 89.7% azithromycin, 
95.7% hydroxychloroquine, 28.6% favipiravir, 6% 
tocilizumab, 2% IVIG, and 2% convalescent plasma 
therapy according to the COVID-19 guideline 
recommendations of the Ministry of Health of our 
country at that time. Apart from tocilizumab, other 
treatments are no longer included in the guidelines today, 
and tocilizumab remains among the strong treatment 
recommendations of the WHO.[21]

Azithromycin is a macrolide antibacterial drug, and its 
use is not recommended in the treatment of COVID-19 
pneumonia because it has insufficient efficacy and 
increases the risk of antibiotic resistance.[22] Although 
hydroxychloroquine was used as an antimalarial 
and immunomodulatory drug in the early period 
of the pandemic, it was no longer used due to its 
ineffectiveness against COVID‑19 infection and 
cardiac adverse effects.[23] Favipiravir, however, is no 
longer recommended because it does not contribute 
positively to the prognosis of the disease, and its use 
has undesirable effects on liver and kidney function 
tests.[24] Studies related to IVIG therapy are still 
available, and it is not currently recommended to treat 
COVID-19.[25] Convalescent plasma therapy is no longer 
a valid treatment method.[26]

Limitations
Since the results of the study are a single-center 
retrospective study, they should be evaluated together 
with multicenter and comprehensive examinations. The 
lack of a standard protocol for steroid treatment given to 
COVID-19 patients and the fact that it is based on the 
clinical experience of physicians leads to a subjective 
practice. This situation can be considered as one of the 
limiting factors. Due to the study design, two different 
variable periods were compared. However, the results 
show that PST provides clinical improvement even in 
the worse prognostic group.

Conclusion
Even though the pulse steroid group was older, had 
higher comorbidity, and was exposed to the delta variant 

with a worse prognosis, the need for ICU and MV and 
mortality rates in the steroid group were like those in the 
nonsteroid group. PST is still promising in COVID-19 
infections; more studies are needed for standard doses 
and applications.
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