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Introduction

Severe acute respiratory syndrome corona-
virus 2 (SARS-COV-2), the causative agent 
of coronavirus disease 2019 (COVID-19), 
has been a major reason for global con-
cern since December 2019 [1]. Mortality 
rate among patients with mild to moderate 
symptoms remained low; however, a sig-
nificant number of patients progresses to 
a severe stage requiring hospitalization. 
These severe to critical patients are at high 
risk of mortality [2]. It was later identified 
that the severity of the disease was linked 
with cytokine release syndrome (CRS) due 
to elevated interleukin 6 (IL-6) [3]. Thus, 
it was strongly proposed that halting the 
progression of CRS or its treatment may 
contribute to a lower mortality rate in such 
patients [4].

Tocilizumab, an IL-6 inhibitor, is 
approved for life-threatening CRS induced 
by chimeric antigen receptor T-cell ther-
apy. It was postulated that suppression of 
cytokine release shock may lead to a better 
outcome in patients with SARS-COV-2; 

hence, the use of tocilizumab was con-
sidered [5]. Initial observational studies 
showed the drug’s beneficial effects of on 
the outcome; thus, it was approved by many 
counties for compassionate use [6, 7]. As 
with other countries, the Drug Regulatory 
Authority of Pakistan authorized the use of 
tocilizumab for COVID-19.

Because of the high cost of the drug 
as well as its accessibility and unknown 
effects, a pilot pragmatic study was con-
ducted to observe the effect of tocilizumab 
on in-hospital mortality in patients with 
COVID-19.

Methods

Study design

This single-center, single-arm, open-la-
bel, interventional study was conducted 
to determine the effect of tocilizumab on 
the in-hospital mortality of patients with 
COVID-19.
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Abstract

Background: We herein report our experience of optimized utilization of tocilizumab for patients with coro-
navirus disease 2019 (COVID-19) in a limited-resource tertiary care hospital.
Methods: This single-center, single-arm, open-label, interventional study was conducted to determine the 
effect of tocilizumab on the mortality of patients with COVID-19.
Results: Fifty-nine patients were administered tocilizumab. Patients who received invasive respiratory sup-
port were identified to have a higher risk of mortality than those who received oxygen support.
Conclusion: Our study showed that the maximum benefit of tocilizumab was observed as a prophylactic 
treatment of cytokine syndrome in patients with COVID-19, particularly those with moderate to severe 
symptoms who are not receiving invasive respiratory support.
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Site of study

Lady Reading Hospital-MTI (LRH) Peshawar, a 1770-
bed, tertiary care, government hospital, was responsible 
for providing services for moderately, severely, and criti-
cally ill patients with COVID-19. Approximately 250 beds 
in high-dependency units provided care to moderately to 
severely ill patients requiring high-intensity oxygen therapy, 
and 25 beds in the intensive critical units were assigned for 
critically ill patients requiring invasive respiratory support or 
cardiac support [8].

Intervention

A single intravenous dose of 400 mg tocilizumab in 100 mL 
0.9% NaCl was administered in 60 minutes. To standardize 
the administration and reduce the chances of error, tocili-
zumab was administered at 10 am. Because of the high cost 
of the medication and the lack of availability as well as to 
reduce wastage, a standard dose of 400 mg was used during 
the study.

Prescribing protocol

A multidisciplinary team involving a pulmonologist, a phar-
macist, and an internal medicine physician were responsible 
for prescribing tocilizumab based on patient condition and 
inflammatory markers such as C-reactive protein, ferritin, 
D-dimer, and lactate dehydrogenase. Other investigational 
treatments such as hydroxychloroquine, azithromycin, ster-
oids, and antiviral drugs were not given to the patients during 
the study. Anticoagulants, antibiotics, and gastroprotective 
agents were part of the treatment protocol. Verbal approvals 
were obtained from patients or their relative.

Statistical analysis

With rate of ventilator use as high as 50% and α=0.05 (two-
tailed), a sample size of at least 47 patients was required to 
give an estimate at a width of ±7.5% and with a 95% confi-
dence interval.

Categorical variables in demographic data are presented 
as frequencies and percentages. Chi-square test were carried 
out to mortality with different variables. All analyses were 
carried out using Statistical Packages for Social Sciences 
version 21 (IBM Corp., Armonk, NY, USA). Statistical sig-
nificance was indicated by p<0.05.

Results

A total of 59 patients received tocilizumab from 16 April 
to 15 August 2020. Of these patients, 89% were PCR-
positive and 11% were clinically suspected; 29 of the 
patients were critically ill and required invasive respiratory 
support, whereas 30 of the patients were classified as being 

moderately to severely ill and required high-intensity oxy-
gen therapy (Table 1).

The overall survival rate in patients receiving tocilizumab 
was 32% (Table 1). However, further analysis showed 
that the in-hospital mortality rate was 86.2% in critical 
patients who received invasive respiratory support and 50% 
in non-critical patients who received high oxygen ther-
apy. Thus, tocilizumab was found to be more beneficial in 
patients receiving oxygen support than in patients on inva-
sive respiratory support (86% vs. 50%; p<0.05) (Table 2).

Discussion

During the early phase of the COVID-19 pandemic, there 
was no standard treatment was available; hence, irrational 
use of the investigational drug was observed [9]. Many early 
treatment strategies depended on small, low-quality, obser-
vational studies showing positive results [10]. Medications 
such as azithromycin, hydroxychloroquine, oseltamivir, 
ivermectin, and others were frequently prescribed [11]. 
Like other medications, tocilizumab was also considered in 
patients with COVID-19 based on a few favorable obser-
vation studies. At the time, many trials were in process 
to evaluate its benefits in patients with  COVID-19, thus 
could not enable us to establish a  standardized protocol for 
its use.

The result of our study showed a moderate impact (32%) 
of tocilizumab on in-hospital patients with COVID-19. Our 
study also showed that the maximum benefit of tocilizumab 
was found as a prophylactic treatment of cytokine syndrome 
in patients with COVID-19 particularly in moderately 
to severely ill patients not receiving invasive respiratory 
 support. A similar study was conducted in Pakistan evaluat-
ing tocilizumab effectiveness in 40 patients with  COVID-19. 
Unlike our study, it reported an overall survival rate of 
approximately 72% in the tocilizumab group. However, 
like our study, it had a high in-hospital mortality rate in 
patients receiving invasive respiratory support (11 patients; 

Table 1  Data of Patients who Received Tocilizumab (n = 59)

Sex
  Male 45 (76.3)
  Female 14 (29.5)
Age
  <25 years 1 (1.7)
  25–35 years 5 (8.5)
  35–45 years 8 (13.6)
  45–55 years 12 (20.3)
  55–65 years 29 (49.2)
  >65 years 4 (6.8)
COVID-19 status
  PCR-positive 53 (89.8)
  Clinically suspected, PCR-negative 6 (8.5)
Patient status
  Critical 29 (32.2)
  Non-critical 30 (67.8)

Values are presented as n (%).
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mortality rate, 54%) and a high survival rate in other patients 
(29 patients; mortality rate, 72%) [12].

Based on our study, a drug-use protocol was developed 
that established the use of tocilizumab in moderate to severe 
COVID patients with high inflammatory markers. The study 
did not aim to identify the rationale for the low effective-
ness of tocilizumab in patients receiving invasive respiratory 
support; however, it was suggested that invasive respiratory 
support might interfere with the pharmacokinetic proper-
ties of the drug, which may reduce its effectiveness. More 
research is required in this regard.

Later, a number of literature on the use of tocilizumab 
for the COVID-19 treatment were published. Many of 
these studies directed the early use of tocilizumab [13–15]. 
Nonetheless, a randomized clinical trial was required to 
confirm these findings. The results of the RECOVERY trial 
regarding the effectiveness of tocilizumab in patients with 
COVID-19 requiring oxygen and evidence of high inflam-
matory marker have been released. The trial has shown an 
absolute difference of 4% in mortality inpatient receiving 
tocilizumab [16], thus endorsing our practices.

In Pakistan, which is a low- to middle-income country, the 
role of the pharmacist is still evolving, and very few stud-
ies have been evaluated the pharmacists’ role in the country 
[17]. Our study has shown that the use of a multidisciplinary 
approach especially utilizing pharmacists during such lim-
itations has proved to be highly beneficial for judicial use 
of expensive medication. Standardization of treatment and 
regular drug utilization review helped in developing an opti-
mized protocol that was used in the second and third waves 
of COVID-19 in Pakistan.

A strength of this study is the sole use of tocilizumab, 
and other therapeutic modalities such as azithromycin, iver-
mectin, etc. were not used. However, the study has some 

limitation. The absence of a control group is a major limita-
tion. As we aimed to evaluate the impact of the new protocol 
in order to observe its benefits, comparison with a control 
group is necessary.
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