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Abstract: Currently, COVID-19 is one of the most pressing healthcare problems across the world. With no definitive 

pharmacological guidelines, multiple drugs were used to treat critical patients with little success. of Tocilizumab, a monoclonal 

antibody has shown some role in the treatment of Covid-19 infection. The study was a cross-sectional prospective observational 

study. It was conducted in the COVID-19 Intensive Care Unit (ICU) of Liaquat National Hospital and Medical College, and 

National Medical Centre Karachi. The study was conducted from 15
th

 June 2020 to 31
st
 July 2020. Objective of the study was to 

compare the outcomes of severe to critical COVID-19 patients with established Cytokine release Syndrome (CRS), who received 

Tocilizumab with the group received Tocilizumab followed by intravenous immunoglobulins (IVIG). Two groups were made 

with one receiving Tocilizumab alone while the other received IVIG after Tocilizumab. Comparison was then made based on 

frequency of mortality as well the need of mechanical ventilation and its range of days. In results 4 (15.4%) patients in 

Tocilizumab only group died while Tocilizumab followed by IVIG treated group had 10 (38.46%) deaths. 20 (76.9%) patients 

needed mechanical ventilation in Tocilizumab only group while Tocilizumab followed by IVIG treated group consisted of 23 

(88.46%) patients. This concludes that the group with only Tocilizumab therapy has better outcome as compare to the group who 

received both Tocilizumab and intravenous immunoglobulins. 
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1. Introduction 

A novel virus COVID -19 spread as pandemic in 2020 [1] 

Almost all countries of the world reported positive cases with 

different prevalence [2]. In some part of the world like Italy 

and China high mortality was observed [3-6]. Since treatment 

guidelines were not available in beginning many drug options 

were claimed to be beneficial for its management [7] Initially 

role of chloroquine and Azithromycin was proven as useful 

but later on its role became controversial and some studies 

proved it to be harmful [8-11]. Considering the 

pathophysiology of this disease and its pronounced effect on 

cytokine release many drugs with its potential effect on 

immune suppression were tried and amongst them 

Remdisivir showed significant impact on outcomes of 

patients [12-15]. However, it could not change the outcome 

of severe to critical grade patients. Role of steroids were 

considered in many critical patient and study showed it to be 

beneficial [16]. Many patients despite high dose of steroid 

therapy did not show much improvement in inflammatory 

markers for that role of Tocilizumab a monoclonal antibody 

emerged [16]. Many patients showed drastic improvement in 

declining inflammatory markers and clinical improvement of 

patients [17]. However, despite Tocilizumab many patients 
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did not show significant improvement in CRS markers [18]. 

Role of Intra Venous Immunoglobulin (IVIG) is well defined 

in suppressing immune response in many autoimmune 

disorders [19, 20]. In many cases of COVID-19 infections 

IVIG was given and it proved to be beneficial in suppressing 

cytokine release syndrome however due to its high cost it 

was not used as first line treatment in COVID-19 infection. 

There is very limited data of comparison of outcome in 

patients who received Tocilizumab vs Tocilizumab and IVIG. 

We aimed to compare these two groups outcome in critical 

care on patients with severe to critical COVID disease. 

2. Material and Methods 

The study was a cross-sectional prospective observational 

study. It was conducted in the COVID-19 Intensive Care Unit 

(ICU) of Liaquat National Hospital and Medical College, and 

National Medical Centre Karachi. The study was conducted 

from 15 th June 2020 to 31 st July 2020. Objective of the study 

was to compare the outcomes of severe to critical COVID-19 

patients with established Cytokine release Syndrome (CRS), 

who received Tocilizumab with the group received 

Tocilizumab followed by IVIG. All patients with severe to 

critical confirmed COVID-19 infection through a detected 

nasopharyngeal swab Polymerase Chain Reaction (PCR), 

with PO2 to Fio2 ratio of <200, who had a serum ferritin level 

of >1000 and had already received high dose steroids 

(1mg/kg/day of either Methylprednisolone or Prednisolone) 

were included in the study. Those patients who received 

plasma exchange therapy or convalescent plasma therapy 

excluded from study. Outcomes were defined as numbers of 

days on Mechanical Ventilation, days in critical care, mortality 

and survival for each comparison group. Tocilizumab group 

was considered for the participant who fulfilled inclusion 

criteria and received at least single dose of weight based 

standard regimen of Tocilizumab. IVIG group was considered 

for patients who received at least one dose of weight-based 

Tocilizumab followed by weight based standard regimen 

400mg/kg/ once daily dose of IVIG for 5 days on persistently 

raised serum ferritin despite Tocilizumab treatment. Critical 

COVID-19 patients were defined as patients who diagnosed 

for Acute Respiratory Distress Syndrome (ARDS) with PF 

ratio of <200. Participants of study were divided in two groups 

based on treatment with Tocilizumab or Tocilizumab followed 

by IVIG treatment. Patients history regarding age and gender 

was taken. Confounding variables and biasness were 

controlled by strictly following the inclusion and exclusion 

criteria. Data was recorded in pre-formed proforma. 

3. Results 

Total 52 patients were included in this study. These patients 

were admitted in critical care unit with moderate to severe 

Covid pneumonia. These participants were divided into two 

groups, 26 patients in each group. Participants of group one 

received Tocilizumab only therapy and participants of group 

two received Tocilizumab therapy followed by IVIG. 

Outcome of these two groups were measured in terms of need 

of mechanical ventilation and mortality rate. Majority of the 

patients were male and average age was 56 years. Mean age of 

patients in Tocilizumab alone treated group was 62.31±11.471 

while in other group the mean age was 59.25±9.644. 

In Tocilizumab alone treated group 22 (84.6%) patients had 

severe ARDS with a P/F ratio <100. While 4 (15.4%) of the 

patients had moderate ARDS with P/F ratio ranging 200 to 

100. In Tocilizumab followed by IVIG treated group 23 

(88.46%) patients had severe ARDS and 3 (11.53%) patients 

were in moderate ARDS. Both groups have the patients with 

almost same severity of disease. Both groups were given their 

respective therapy and outcomes were noted with in the 

duration of one month. 

Out of 26 patients in Tocilizumab alone treated group 20 

(76.9%) patients received mechanical ventilation and 6 

(23.1%) patients were managed on non-invasive ventilation. 

In other group 23 (88.46%) patients received mechanical 

ventilation and 3 (11.53%) patients were managed without 

mechanical ventilation. 

In Tocilizumab alone treated group 4 (15.4%) patients had 

mortalities while 22 (84.6%) patients survived. In 

Tocilizumab followed by IVIG treated group 10 (38.46%) 

patients had mortalities while 16 (61.53%) patients survived. 

Range of days on mechanical ventilation was 0-5 in 

Tocilizumab alone treated group and it was 0-11 in group 

treated with Tocilizumab followed by IVIG. These variables 

are summarized in table 1 below. 

Table 1. Demography of the study. 

Variable Tocilizumab Only Group Tocilizumab followed by IVIG Group 

No of participants 26 26 

Patients with severe disease 22 23 

Patients with moderate disease 4 3 

Mean age in years 62 59 

Patient received mechanical ventilation 20 (76.9%) 23 (88.46%) 

Days of mechanical ventilation 0-5 0-11 

Mortality Rate 4 (15.4%) 10 (38.46%) 

 

4. Discussion 

In COVID-19 infection, a surge in inflammatory markers 

was observed in those patients who had severe to critical 

COVID-19 infection [21]. Many treatments were tried when 

on steroids, patient continued to show worsening in 

inflammatory markers [22]. Pakistan being low income 
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countries many treatment options like IVIG and Plasma 

therapy was not affordable by many critical patients despite 

worsening in inflammatory markers [23]. However, some of 

them managed to afford this treatment. IVIG with its 

well-established role in autoimmune diseases and suppression 

of bodies’ immune response can help accelerate the recovery 

of patients [24]. Being a protein rich plasma product high in 

antibodies make it a valuable adjuvant treatment option. It has 

also been used in previous pandemics like Severe acute 

respiratory syndrome (SARS), Middle East Respiratory 

Syndrome (MERS) and 2009 H1N1 Pandemic with great 

results in the influenza disease [25-27]. In our study we 

observed that those patients who received only Tocilizumab 

were mostly affected by severe ARDS and only few of them 

had moderate ARDS. As compared to Tocilizumab followed 

by IVIG group more patients were affected by severe ARDS in 

Tocilizumab only group. In Tocilizumab alone treated group 

most of the patients were intubated and mechanically 

ventilated and same was observed in Tocilizumab followed by 

IVIG group. However, on comparison of both group our study 

showed that there was more preponderance of receiving 

mechanical ventilation in Tocilizumab followed by IVIG group. 

Comparing the mortalities between two groups our study 

proved that those patients who received Tocilizumab followed 

by IVIG had a significantly higher rate of mortality as 

compared to Tocilizumab alone treated group. Patients who 

received Tocilizumab followed by IVIG were having more 

days on mechanical ventilation and spent more days in ICU as 

compared to Tocilizumab alone treated group. This is in 

contrast to evidence presented by studies done before that 

IVIG administration improved outcomes significantly [28-30]. 

5. Conclusion 

In our study the group of patients who received 

Tocilizumab only treatment had better out come in term of 

survival rate, mortality, need of mechanical ventilation and 

total number of days on mechanical ventilation, as compare to 

the other group who received Tocilizumab followed by IVIG 

therapy. The reason and pathophysiology behind this is not 

clear However, more studies are needed to make a definitive 

statement on this regimen’s use in the ongoing pandemic. 
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