
Introduction:

akistan is currently under the grip of the fifth wave Pof  COVID-19 infection. Whereas most of the patients 
are asymptomatic or have mild disease only, a significant 
proportion of them are at an increased risk of compli-
cations, need for invasive mechanical ventilation or 

1
even death.  Despite almost two years since the onset 
of this pandemic, the ideal treatment strategy is still 

2
not clearly defined.  Many therapeutic options have 
been tested, all revolving around either the virus itself 

or the cytokine storm that it induces. Whereas some of 
them, such as convalescent plasma, faded out with 
time and others, such as oral antivirals, continue to evolve, 
steroids still enjoy a central place in the armamentarium 

3-5against this deadly disease.  Though the RECOVERY 
trial has provided an insight into ideal therapeutic dose 
of dexamethasone that could prevent adverse outcomes 
in hospitalized patients, different types of steroids are 
still being used in varying doses in various healthcare 

6
settings.  Despite growing evidence in favour of these 
drugs, there is still no uniformly acceptable steroid regi-
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men in COVID-19 pneumonia. Differences in response 
to steroids based on ethnicity of patients have been 
documented previously in other diseases, such as renal 

7allograft rejection.  Whereas COVID-19 infection is 
relatively new and the experience in management not 
extremely extensive, we could extrapolate previously 
available evidence to think that the results of response 
to steroids from western countries might not be genera-
lizable to our patients because of the said reasons. We 
therefore carried out a retrospective chart review at our 
hospital from October to November 2021 to assess usage 
of steroids amongst patients with severe/ life threatening 
COVID-19 infection and their effects on in-hospital mor-
tality, so as to learn from our own experience. The results 
would help us adjust our local policies regarding use of 
steroids accordingly.

Methods

This retrospective chart review study was carried out at 
Combined Military Hospital Peshawar from October 
2020 to November 2021. Approval from Ethics Review 
Committee of the hospital was obtained vide reference 
number 329/21 dated 12 Sep 2021 before start of the 
study. Sample size calculation was done using the online 
Epitools Sample Size Calculator to detect a significant 
difference between two proportions. Based on assump-
tions that the all-cause mortality would be 35.71% in 
dexamethasone group and 18.18% in methylpredni-
solone group as documented by Ranjbar, et al, there was a 
requirement for a minimum of 222 patients to be included 

8
in this study.  For this calculation, we also assumed 95% 
confidence interval, 80% power and used a two tailed 
test. Non probability consecutive sampling technique 
was used. We retrieved paper medical reports of patients 
with severe/ life threatening disease admitted to COVID-
19 Intensive Care and High Dependency Units of the 
hospital from October 2020 to September 2021. Relevant 
information for these cases was also obtained from 
records of Radiology Department as well as the Hospital 
Laboratory Management System software. Patients 
identity was kept anonymous and no informed consent 
was taken from their next of kins. Patients with suspected 
COVID-19 infection (suggestive radiological findings 
but negative PCR for SARS- CoV-2 on at least two 
occasions) or having incomplete data were excluded. 
For this study, patients requiring high flow oxygen (>6 

liters per minute) or higher levels of respiratory support 
were classified as having severe disease. Basic demo-
graphic data of the study participants was noted down. 
We also recorded duration of symptoms, hospital stay 
and use of other therapies including remdesivir, tocili-
zumab and plasma exchange. The type of steroids used 
and their doses were documented. Methylprednisolone 
in doses up to 40mg per day, or other steroids in equi-
valent doses, were considered low dose. The primary 
outcome of interest was in- hospital mortality. 

Data were analyzed with IBM SPSS Statistics for Win-
dows, Version 24.0 (IBM Corp, Armonk, NY). Chi 
square test was used to determine the relationship of 
different steroid types and doses with mortality. Multi-
variate binary logistic regression was done to see if in-
hospital mortality is affected by the different types of 
steroids or their use in different doses. For all these tests, p 
<0.05 was considered statistically significant.

Results

There were 279 patients having a mean age of 52.53± 
11.31 years. These included 216 (77.42%) males and 
63(22.58%) females. Duration of symptoms at the time 
of admission was 13.90±4.12 days and the mean hospital 
stay was 10.18±3.13 days. During stay in the hospital, 
96(34.41%) patients died. Number of patients receiving 
different steroids in variable doses is shown in Table 1. 
The use of other specific therapies in different groups 
of patients is shown in Table 2. As far as the different 
formulations of steroids are concerned, 70(44.87%) 
out of 156 patients who received dexamethasone expired, 
whereas 26(21.14%) out of 123 patients who received 
methylprednisolone expired. This difference was statis-
tically significant (p<0.001). Hazard ratio for mortality 
in patients treated with dexamethasone was 3.037 (95% 
CI 1.777, 5.188). Kaplan- Meier curve for survival 
amongst patients with different types of steroids is 
shown in Figure 1. With regards to the different doses 
of steroids used in this study, 52 (41.27%) out of 126 
patients treated with high dose steroids expired, whereas 
44(28.76%) out of 153 patients treated with low dose 
steroids expired. This difference was statistically signi-
ficant (p=0.029). Hazard ratio for mortality in patients 
treated with high dose steroids was 1.741 (95% CI 1.058, 
2.865). Since the use of plasma exchange was more 
frequent in patients treated with dexamethasone, it was 
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also included in multivariate binary logistic regression. 
As is evident from the statistics in Table 3, in-hospital 
mortality was related to the use of dexamethasone but 
not the steroid dose or use of plasma exchange.

Figure 1: Kaplan-Meier Survival Curve

Discussion

Corticosteroids have been used as immune modulator 

agents in a wide variety of diseases since long. COVID-
19 infection is characterized by activation of infla-
mmatory cascade and multiorgan dysfunction resulting 
from injury to alveolar epithelial cells by SARS-CoV-2. 
Anti-inflammatory effects of corticosteroids result from 
the stimulation of synthesis and release of anti-infla-
mmatory proteins and by inhibition of pro-inflammatory 

9
cytokines.  It is thus not surprising that steroids play a 
cardinal role in management of COVID-19 pneumonia.

Our results have proven the superiority of methylpredni-
solone over dexamethasone in severe disease. Better 

penetration of methylprednisolone into lungs as com-
pared to dexamethasone, with better drug levels at tissue 

10level, might be the reason for this.  Available evidence 
in this regard gives variable results. A quasi-experimental 
study with 100 participants done at Lahore concluded 

11that both these types of steroids are equally effective.  
A systematic review and meta-analysis of three studies 
involving 373 patients also showed no difference bet-
ween the two steroids, though the grade of evidence for 

12
this was very low.  On the contrary, in a retrospective 
review of 513 patients from Morocco, survival was 
better amongst patients treated with dexamethasone 
(almost 8% better), though the authors have not mentio-

13
ned the statistical significance of this difference.  
Amongst 242 patients, Du Plessis et al showed shortened 
duration of hospital stay with high dose methylpredni-
solone, but no difference in mortality when compared 

14to low dose dexamethasone.

A major strength of our study deign is that we stratified 
patients into treatment groups based on equivalent 
steroid doses and excluded the effect of steroid dose 
by multivariate logistic regression analysis. To the best 
of our knowledge, comparison of steroid treatment for 
severe COVID-19 pneumonia in same doses has not 
been reported on Pubmed or Google Scholar before. 

Table 1:  Use of Steroids Amongst Patients with Severe/ 
Life Threatening COVID-19 Infection

Dexa-
methasone

Methyl-
prednisolone

Total

Low dose 70 83 153

High dose 86 40 126

Total 156 123 279

Methylprednisolone Dexamethasone p
High dose
steroids

Low dose
steroids

p

Tocilizumab Yes 19 (15.45%) 23 (14.74%) 0.870 21 (16.67%) 21 (13.73%) 0.494

No 104 (84.55%) 133 (82.26%) 105 (83.33%) 132 (86.27%)

Remdesivir Yes 91 (73.98%) 110 (70.51%) 0.521 86 (68.25%) 115 (75.16%) 0.201

No 32 (26.02%) 46 (29.49%) 40 (31.5%) 38 (24.84%)

Plasma 
exchange

Yes 20 (16.26%) 44 (28.21%) 0.018 32 (25.40%) 32 (20.92%) 0.376

No 103 (83.74%) 112 (71.79%) 94 (74.60%) 121 (79.08%)

Table 2:  Use of Other Therapies in Different Groups

Table 3:  Results of Multivariate Binary Logistic Tegression

Variable Exp(B)
95% CI for 

Exp(B)
p

Dose of steroids* 1.410 0.837, 2.376 0.196

Type of steroid^ 2.740 1.580, 4.752 <0.001

Plasma exchange~ 1.310 0.722, 2.378 0.374

Reference category *Low dose, ^Methylprednisolone, ~no
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When seen as part of the bigger overall picture, the dose 
of steroids was not related to poor outcomes (insignifi-
cant adjusted Odds ratio). Monreal, et al have presented 

15opposite results.  Amongst 573 Italian patients, there 
was a greater risk of mortality with high dose steroids, an 
effect was more marked in the elderly patients. Another 
local study by Jamil et al also found low dose dexa-
methasone to be more useful in preventing outcomes 
when compared to much higher doses of methylpred-

16nisolone.

Most of the literature revolves around studies using 
higher doses of methylprednisolone than equivalent 
doses of dexamethasone. In a randomized controlled 
trial on 86 patients from Iran, methylprednisolone was 
superior to dexamethasone, though the authors are not 

17clear whether this was due to the drug or the higher dose.  
Similarly, another trial from Colombia reported better 
outcomes with much higher doses of methylpredni-

18solone.

More patients receiving methylprednisolone had plasma 
exchange done, as compared to those getting dexame-
thasone. The impact of this factor on mortality was 
catered for by including plasma exchange in multivariate 
logistic analysis. Other than tis, there was no difference in 
use of novel therapies amongst groups based on steroid 
doses or types. Another important finding from this study 
was a much lower mortality rate than the 90.91% repor-

19ted in an earlier study from our hospital.  This is simple 
a reflection of greater experience in managing such cases. 

It is important to understand some limitations of this 
study, so that the results may be interpreted accordingly. 
Clinical research requires meticulous planning and 
execution by a dedicated team of healthcare professionals. 
The system is already overburdened in Pakistan, and 
resources are quite limited. Effective delivery of health-
care became more challenging during COVID-19 pande-
mic, making research even more difficult. For this 
reason, we chose retrospective review design for this 
study. Considering the retrospective design, we could not 
cater for other factors known to be related to mortality, 
such as co-morbid conditions, levels of inflammatory 
markers or complications including acute kidney injury. 
Randomization into treatment groups at the time of 
admission might have given us somewhat different 
results. The need for mechanical ventilation was not 
compared amongst the different groups and the patients 

were not followed up after discharge, so we are not 
confident about the superiority of methylprednisolone 
being maintained in the following few weeks. Moreover, 
no side effects to treatment were recorded, and thus its 
impact on morbidity in our patients could not be gauged. 
We would suggest prospective multi-center randomized 
clinical trials with coordination at regional and national 
level for affirmation of our results.

Conclusion

The use of dexamethasone in our patients with severe 
COVID-19 pneumonia is associated with higher morta-
lity. Methylprednisolone is thus recommended as the 
steroid of choice under such circumstances. The dose 
should be directed by the specific clinical circumstances, 
with due consideration given to the potential side effects.
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