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ABSTRACT 
 

Background: A hypersensitivity condition called cytokine storm is the main cause of death in COVID-19 patients. A monoclonal 
antibody called tocilizumab may be able to suppress the Interleukin-6 receptors (IL-6R) and lessen the likelihood that the body 
would have a hypersensitive immune response. 
Aim: To evaluate the mortality advantages of tocilizumab in individuals with COVID-19. 
Study design: Retrospective study. 
Place and duration of study: Bahria Town International Hospital Lahore from 16th June 2020 to 17th September 2021. 
Methodology: Patients with 96 confirmed instances of COVID-19 were enrolled. Two groups of patients were created. A single 
dosage of tocilizumab was administered to 52 participants in the first group, referred to as the survivors, and 44 patients in the 
second group, who passed away within 14 days. From the patients' medical records, the demographic information, co-morbid 
conditions, and laboratory values were obtained. The hospital's institutional review board and ethics committee (IRBEC) gave its 
approval for this study. The permission was ignored because this was a retroactive analysis. 
Results: 54.24 16.58 was the average age, and 54 (56.25%) of the population were men. 52 (54.16%) patients were survivors, 
compared to 44(45.83%) patients in the non-survivor group. In non-survivors compared to survivors, the older age group was 
shown to be statistically significant (62.78±12.86 vs. 51.65±11.68, p=0.003). Additionally, non-survivors had a greater BMI 
(p=0.006). In our study, hypertension and diabetes were the two co-morbid conditions that were most frequently detected 
(35.24% and 28.94%, respectively). The mortality rates among patients with diabetes, asthma, COPD, and cancer were all 
considerably higher (P=0.01, 0.006, and 0.004, respectively). Cancer and type-2 diabetes patients had death rates that were 
considerably higher (p=0.05 and p=0.01, respectively). C-reactive protein (CRP), D. Dimer, procalcitonin (PCT), and IL-6 were 
discovered to be the significant predictors of mortality (p 0.0001, 0.05, 0.001, and 0.004 respectively).  
Conclusion: Even though tocilizumab is authorised and has been shown to have positive results, people with diabetes, COPD, 
and asthma are more likely to experience negative results even after getting a single dosage of the medication. Similar to CRP, 
D. Dimer levels are reliable indicators of death. 
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INTRODUCTION 
 

Because it often attaches to the respiratory system and depresses 
the respiratory system, this virus is also known as the severe acute 
respiratory distress syndrome-2 (SARS-CoV-2) coronavirus.1 Acute 
respiratory distress syndrome symptoms and those of this virus are 
similar (ARDS)2. The increased production of several cytokines in 
response to this virus infection is reported to be the most frequent 
cause of respiratory depression, according to literature. The term 
"cytokine release syndrome" refers to this condition (CRS). 
According to recent studies, patients who suffer from COVID-19 
resistance and cytokine release syndrome have worse results3. 
The production of cytokines such interleukin-6 (IL-6), IL-2, IL-7, 
TNF-Alpha, IP-10, and granulocyte colony stimulating factor is 
uncontrolled in cytokine release syndrome.4 Biochemical indicators 
such ferritin, D. Dimer, procalcitonin, and reactive protein C have 
also been linked to inflammatory cytokines5. Based on these signs 
and the body's oxygen level, we may identify the coronavirus 
infection (COVID-19) and describe its level of severity. Elevated 
levels of interleukin-6 in CRS and also found in the Middle East 
Respiratory Syndrome (MERS), are a defining feature of infection 
by the respective virus. More CD14+, CD16+ and inflammatory 
monocytes are likely to have been the source of the first cytokine 
spike. Increased SARS-2 coronavirus (SARS-CoV-2) viral load 
protracted viral ribonucleic acid (RNA) desquamation, gradually or 
sudden transition to mechanical ventilation, and demise have all 
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been associated with higher blood IL-6 concentrations6. These 
results suggest that if we block the interleukin-6 receptor (IL-6R) it 
may be able to halt the inflammatory response at a crucial stage of 
the invasion process. 

Interleukin-6 (IL-6) is prevented from competitively attaching 
to its receptor by a novel monoclonal antibody named tocilizumab 
(IL-6R). The complete receptor complex must be blocked to stop 
IL-6 from signalling to inflammatory mediators that attract B and T 
cells. Tocilizumab has a nonlinear pharmacokinetic profile. As 
shown by one Phase III and two Phase II clinical trials that showed 
a significant reduction in disease activity and the acute-phase 
response, tocilizumab's capacity to target and block IL-6R can 
result in a significant improvement in the signs and symptoms 
brought on by the cytokine release syndrome in a variety of 
inflammatory diseases like rheumatoid arthritis (RA). Tocilizumab 
appears to be generally well tolerated when given either by itself or 
in combination with methotrexate. Adverse events occurred in 
almost equal amounts across all groups, and they were not dose-
related. Tocilizumab may be an alternative for those who do not 
adequately respond to methotrexate. Because IL-6R inhibition has 
a distinct mechanism of action, some individuals who do not 
respond to anti-tumor necrosis factor drugs or who only have a 
partial response may respond to tocilizumab7. The Food and Drug 
Administration (FDA) has therefore approved tocilizumab for use in 
a number of conditions where there is an excessive production of 
cytokines8. As we predicted, several tocilizumab non-randomized 
and open-label studies have shown conflicting findings. 
Tocilizumab and sarilumab, two immunosuppressive IL-6 
inhibitors, have been demonstrated to reduce mortality in critically 
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ill patients, including those on ventilators, by 8.5%. Furthermore, it 
is still unknown what factors led to a favourable tocilizumab 
response in COVID-199,10. Asians have a high incidence of 
sickness and are prone to illness. 

Asian nations have greater rates of heart disease, diabetes, 
and hypertension than other ethnic groupings. Tocilizumab has 
been widely used in CRS during the current pandemic, although 
there is no proof of its effectiveness in Asians, with only a few case 
series and scant observational data11. The goal of this study is to 
find out how to predict death in patients who have been given 
tocilizumab. 
 

MATERIALS AND METHODS 
 

Between 16 June 2020 and 17 September 2021, this research was 
conducted retrospectively at the Bahria Town International Hospital 
in Lahore using the descriptive methodology. The trial comprised 
all confirmed COVID-19 infections on RT-PCR treated with a single 
dose of tocilizumab and admitted to the COVID-19 ICU Bahria 
town International Hospital Lahore. The age range of the research 
was 18 to 80. Both gender (male and female) was included in the 
study after taken the informed consent. The study excluded 
subjects whose biochemical variable records were missing or 
whose follow-up 14-day outcomes were not followed after all data 
was gathered retrospectively from patient records. This study was 
approved by the Institutional Review Board and Ethical Committee 
(IRBEC). The participants were divided into two groups after 
administered the single dose of tocilizumab. The dose was given 
intravenously once a day at 8 milligrams per kilogramme of body 
weight rate. Both groups were given the same standard treatment 
protocol, which includes low molecular weight heparin, 
dexamethasone antibiotic, and antiviral software. Non-survivors 

were assigned to the first group, while survivors were assigned to 
the second group. Serum ferritin, CRP, D. Dimer, PCT, and other 
laboratory data were assessed on the third day following 
tocilizumab administration. Co-morbid diseases such as diabetes 
mellites (DM), hypertension (HTN), asthmatic status, and chronic 
obstructive pulmonary disease (COPD) were also identified for 
future research in both groups.  

Data was analysed by SPSS 24.0.  For normally distributed 
continues variable mean with standard deviation (S.D) was used 
and categorical variables were represented as frequencies. The 
chi-square test, exact, student t-test, and Wilcoxon-Mann-Whitney 
test were used to compare the "Deceased vs. Recovered". 

 

RESULTS 
 

The average age of the patients was 54.24 ± 16.58 years, with 
54(56.25%) being male. In our study, there were 52(54.16%) 
survivors and 44(45.83%) non-survivors. The older age group 
among non survivors was shown to be statistically significant when 
compared to survivors (62.78±12.86 vs 51.65±11.68, p=0.003). 
Non-survivors had a higher body mass index (p=0.006). 
Hypertension was the most prevalent co-morbid disease, followed 
by diabetes (35.42% and 29.17%, respectively). Diabetes, asthma, 
COPD, and cancer patients died at a considerably greater rate 
(P=0.01, 0.006, 0.004, and 0.001, respectively). Lactate 
dehydrogenase (LDH) did not differ substantially across groups 
(p=0.09), however other inflammatory markers such as C-reactive 
protein (CRP), D. Dimer (D.D), serum ferritin, procalcitonin (PCT), 
and interlukin-6 (IL-6) were revealed to be significant predictors of 
death (p=0.0001, 0.05, 0.001, 0.004, respectively). These markers 
were significantly different between the two groups (Tables 1-2). 
 

 
Table 1: Comparison of demographic variables and co morbid conditions 

Variables Survivors (n=52) Non-survivors (n=44) p-value 

Age 51.65±11.68 62.78±12.86 0.003 

Gender 

Male 29 25 0.12 

Females 22 20 0.09 

Body mass index (kg/m2) 27.56±5.68 29.58±4.21 0.006 

Co morbid conditions 

Hypertensive 16 18 0.08 

Diabetics 11 17 0.01 

Ischemic heart disease 5 6 0.81 

Asthmatic 4 10 0.006 

COPD 8 14 0.004 

Renal Dysfunction 2 4 0.17 

Gastrointestinal issues 5 7 0.47 

Psychiatric illness 2 3 0.28 

Malignancies 2 6 0.001 

 
Table 2 Comparison of biochemical variables of prognostic importance 

Variables  Survivors (IQR) Non-survivors (IQR) p-value 

CRP (mg/L) 43.98 (1.9–349.62) 122.25 (4.6–406.85) <0.001 

D. Dimer (ug/ml) 0.3 (0.1-1.5) 1.8 (0.6-4.5) 0.05 

Serum Ferritin (ng/ml) 467 (20.56-3427) 826 (72.5–5314) 0.001 

Procalcitonin (ng/ml) 0.10 (0.02-16.6) 0.48 (0.04-39.22) 0.001 

IL-6 (pg/ml) 30.42 (12.6-968) 55.51 (11.2-733.42) 0.004 

LDH (U/L) 265.54 (25.5-410.22) 302.56 (26.5-422.68) 0.09 

 

DISCUSSION 
 

SARS-CoV-2 hypercytokinemia is associated with hypersensitivity, 
immunosuppression, and hyperinflammation, which emerges as a 
cytokine storm during the second week of COVID-19.12 Increased 
cytokine levels may be to blame for COVID-19's disastrous 
consequences, which have been linked to a higher death rate. This 
study provides information on the demographics of Asians who 
may or may not benefit from tocilizumab-induced IL-6 inhibition13. 
A variety of demographic and clinical variables were found to be 
more frequent in the death group. it was found that the ratio of 

death was greater in older age as compared to the younger age 
groups. Similar results were noted in the earlier studies. 
 Due to age-related changes, older people's capability to 
respond properly to infections through an efficient immune 
response may have been compromised.14 Between the ages of 40 
and 50, the creation of new naive T-cells decreases rapidly, 
reducing the elderly's ability to combat emerging viruses like 
SARS-CoV-2. Diabetes and hypertension are two instances of co-
morbidities that are becoming more frequent as individuals age15,16. 

The most common comorbidity in this study was high blood 
pressure, while diabetes mellitus (DM) was shown to be 
substantially more prevalent in the non-survival group (p=0.01). 
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Another study indicated that tocilizumab administration did not 
lower the risk of severe outcomes like death and irreversible 
changes in hyperglycaemic individuals compared to those with 
normoglycemia (p=0.009).17 Heart disease, bone disease, and 
cancer are a few more co-morbid conditions that may be 
connected to the bad outcomes with SARS-CoV-2 infections. To 
fully understand the mechanisms underlying COVID-19 infections, 
more study is required. Additionally, higher LDH levels were 
associated with death, but this association lacked statistical 
significance (p=0.09). Similar findings have been made in other 
studies, where it was discovered that tocilizumab-treated patients 
who died from COVID-19 infection had greater levels of LDH than 
survivors. Despite the fact that several studies indicated that these 
outcomes lacked statistical significance. 
 Patients with greater D. Dimer levels died at a considerably 
higher rate (p=0.05), according to our findings. Lippi et al18 
reported in their research that COVID-19 patients with greater D-
dimer levels have a higher mortality rate. This study supports the 
use of tocilizumab in those who are diagnosed early and have 
lower D-dimer levels than people who have higher D-dimer levels. 
This evidence supports the use of anticoagulants in COVID-19 
patients on tocilizumab. The pharmacokinetic mechanism is most 
likely responsible for the initial spike in IL-6 levels, which was 
followed by a steady decrease. 

Hyperferritinemia, which is caused by infection-related 
inflammation, is linked to hospitalisation and high mortality and 
should be utilised to identify high-risk patients and guide therapy 
action to reduce inflammation. Serum ferritin, a sign of 
hemophagocytic lympho-histiocytosis, a known result of viral 
infection, has been associated to poor recovery in COVID-19 
patients, with ferritin levels being greater in those with a damaged 
lung lesion. These studies, however, had a limited sample size 
and/or were done in a single location.19 Ferritin's pro-inflammatory 
involvement in an unchecked cytokine storm and its capacity to 
foretell unfavourable outcomes in COVID-19 patients should be 
further established.20 In the course of our research, we found that 
the non-survivor group had statistically significantly higher ferritin 
levels than the survivors. We discovered contrasting findings in the 
literature. Ferritin has been shown in some research to be a poor 
predictor of death, whereas in other studies it has been shown to 
be a useful indicator of disease progression in covid-19 infection. 
The findings of COVID-19 illness investigations on CRP, 
procalcitonin, and ferritin, as well as interesting biochemical 
findings, were published in the research by Guan et al21, who 
presented data from several areas in China; C-reactive protein 
(CRP) was increased in approximately sixty percent of patients. 
Procalcitonin levels are elevated in 5.5% of patients, and an 
elevation in lactate dehydrogenase (LDH) was seen, which might 
indicate a subsequent bacterial infection. This secondary infection 
exacerbated COVID-19's clinical development. When compared to 
non-severe instances, the severity of the cases rose significantly 
(81.5% vs 56.4% for CRP, 13.7% vs 3.7% for procalcitonin, and 
58.1% vs 37.2% for LDH). Serum ferritin, D-dimers, CRP, and 
interlines were all shown to be significantly associated with an 
increased risk of mortality in the study. Our research has a few 
drawbacks as well. Because this is single-centric research with a 
small number of individuals A vast number of multicentric trials are 
required to have a better knowledge of the effect of tocilizumab. 

 

CONCLUSION 
 

Despite the fact that tocilizumab is associated with a larger 
percentage of survivors compared to non-survivors, age, diabetes, 
asthma, COPD, and malignancies are still identified to be 
contributing factors in the increased death rate. Similar to this, D. 
dimer, procalcitonin, CRP, and interleukin-6 are biochemical 
factors that contribute to a bad prognosis in covid-19 infection. 
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