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Dramatic improvement in severe-critical COVID-19 
patient after tocilizumab administration: 

a clinical experience

Yesicha Kurniawati1, Kadek Surya Atmaja1*, Ketut Suryana2, Wayan Wahyu Semara Putra3

Background: Severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infections in coronavirus 
disease 2019 (COVID-19) involve so many inflammatory 
cytokines, especially Interleukin-6 (IL-6). The usage of 
tocilizumab as an anti-IL-6 receptor antibody had been 
approved as COVID-19 medication.
Case Presentation: This article reports a 51-year-old 
woman diagnosed with severe-critical COVID-19. The 

patient made significant progress after tocilizumab 
administration. The patient was hospitalized for 14 
days before being discharged.
Conclusion: Tocilizumab administration showed 
a significant improvement in COVID-19 patients.  
However, further investigations are needed to explain 
this further.
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INTRODUCTION
A series of atypical respiratory diseases 
occurred in China in December 2019. 
This virus rapidly spread all over the world 
and became a global pandemic. It was then 
known novel coronavirus as the culprit. 
Due to its high homology to the Severe 
Acute Respiratory Syndrome Corona 
Virus (SARS-CoV), it was then named 
Severe Acute Respiratory Syndrome 
Corona Virus 2 (SARS-CoV-2). SARS-
CoV-2 causes disease primarily in the 
respiratory system, but other organs could 
also be affected. The disease than called 
coronavirus disease 19 (COVID-19).1,2

The symptoms vary in severity, ranging 
from mild to severe. The infected person 
could be a carrier with no symptom to a 
severe symptom such as Acute Respiratory 
Distress Syndrome (ARDS). On January 
17th, 2021, the World Health Organization 
had reported 93,217,287 cumulative cases 
of COVID-19 with 4,725,029 new cases 
weekly. COVID-19 was first reported in 
Indonesia on March 2nd, 2020. On January 
20th, 2021, the Indonesian government 
announced 12,568 new confirmed cased, 

which made Indonesia has a total of 
939,948 cumulative confirmed COVID-19 
cases since it was first reported.1-5 The main 
aim of this study is to evaluate the dramatic 
improvement in COVID-19 patients who 
are critically ill after administration of 
tocilizumab.

CASE PRESENTATION
A 51-year-old woman came to the 
Emergency Room with a chief complaint 
of shortness of breath for 5 days. The 
patient also complained of fever, nausea, 
and dry cough since 1 week prior. The 
patient had no history of type II diabetes 
mellitus, hypertension, cardiovascular, 
and respiratory disease.

On admission, the patient was 
conscious with a blood pressure of 126/75 
mmHg, pulse rate of 82 bpm, respiratory 
rate of 24 times per minute, axillar 
temperature of 37.7oC, oxygen saturation 
level of about 91% in room air.

On physical examination, rhonchi 
in both lungs were observed. Chest 
radiograph showed haziness in both lungs 
suggested pneumonia (Figure 1). Routine 

hematology showed elevated neutrophil 
percentage (81.5%) and elevated 
neutrophil-lymphocyte ratio (5.89). SARS 
CoV-2 RT PCR examination was reported 
to be positive. 

The patient was admitted to the 
COVID-19 isolation ward and treated by 
a pulmonologist with normal saline 20 
drips per minute, remdesivir 200 mg IV 
drips on the first day, then 100 mg IV drips 
every 24 hours at second until the tenth 
day, azithromycin 500 mg tablet every 
24 hours, enoxaparin sodium 6000 IU 

Figure 1. Chest radiograph suggested a 
pneumonia
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Table 1. The progress note

Date
12. 29 12. 30 1. 1 1. 4 1. 7 1.11

Before Tocilizumab administration After Tocilizumab administration

Day of admission I II IV VII X XIV
Fever (oC) 37.70C 390C 38.00C 37.50C 37.10C 36.60C
Shortness of breath + + ± - - -
Respiratory rate
(times/minute)

24 32 22 20 18 17

Blood pressure (mmHg) 126/75 136/86 125/73 115/72 112/70 115/70
Pulse rate(times/minute) 96 102 88 86 84 82
SPO2 (%) 91% on room air 89% on 15 lpm 

NRM
99% on 15 
lpm NRM

99% on 8 lpm 
NRM

98% on 4 lpm 
NC

98% on 
room air

WBC (103 /µL) 7.66  7.57  7.31 -
Neutrophil (103 /µL) 6,24  5.87  6.78  

Lymphocyte (103 /µL) 1.06  1.07  1,49  
NLR 5.89  5.45  4.53  
IL-6 (pg/mL)  153.4 102,7    
D-Dimer (ng/mL)  1223.5 833.1    
Procalcitonin (ng/mL)  0.09 0.06    
LDH (U/L)  1235 754    
CXR Haziness in both 

lungs suggested a 
Pneumonia

     

SARS-CoV-2 IgM Reactive      
SARS-CoV-2 IgG Reactive      
RT-PCR Positive     Negative

SPO2, Oxygen saturation;  lpm, liters per minute; WBC, White Blood Cell; NLR, Neutrophil Lymphocyte Ratio, LDH, Lactate Dehydrogenase.

injection every 24 hours, dexamethasone 
5 mg injection every 24 hours, vitamin 
C 500 mg injection every 12 hours, 
cholecalciferol 5000 IU tablet every 12 
hours, and paracetamol 500 mg tablet 
every 8 hours if axillary temperature more 
than 37.50C.

On the second day of hospitalization, 
the dyspnea has gotten worse, the patient’s 
oxygen saturation level of about 89% on 
15 lpm non-rebreathing oxygen mask, The 
patient’s axillary temperature was 390C. 
Blood gas analysis showed pH 7.48. Further 
examination revealed elevated IL-6 (153.4 
pg/mL), elevated D-Dimer (1223.5 ng/
mL), elevated procalcitonin (0.09 ng/
mL), and elevated LDH (1,235 U/L) levels. 
The patient was admitted to the Intensive 
Care Unit and got additional therapy, such 
as high flow nasal cannula oxygenation 
(FiO2: 100%, Flow: 40 lpm), Lidocaine 2% 
2 mL + NaCl 0,9% 3 mL nebulizer every 
8 hours and tocilizumab 200 mg IV drips. 
48 hours after tocilizumab administration, 
the patient’s condition was significantly 

got better. The patient progress note can 
be seen in Table 1. 

After 14 days of hospitalization, the 
patient’s condition improved. There were 
no complaints of shortness of breath, fever 
and nausea. The cough got much better. 
RT-PCR SARS CoV-2 evaluation showed 
negative results, and the patient was 
discharged from the hospital.

DISCUSSION
In this patient, before tocilizumab was 
administered, IL-6 level was 153.4 pg/
mL, D-Dimer level was 1223.5 ng/mL, 
procalcitonin was 0.9 ng/mL, and LDH 
level was 1,235 U/L. After tocilizumab 
administration, the laboratory results got 
significantly better. IL-6 level creased to 
102.7 pg/mL, D-Dimer level decreased to 
833.1 ng/mL, procalcitonin level decreased 
to 0.06 ng/mL, and LDH level decreased to 
754 U/L. 

In this patient, on the second day of 
hospitalization, the condition got worse, 
and the patient was admitted to ICU. 

But after tocilizumab administration, 
the patient’s condition got better. The 
complaint of shortness of breath was 
better, the cough was decreased, and 
axillary temperature remained at about 
37.2 - 380C.

IL-6 has three main pathways of signal 
transduction.6-10 They are classical signal, 
trans-signal, and trans-presentation. 
IL-6 binds to the IL-6 receptor. This 
complex then binds to the transmembrane 
glycoprotein (gp130) to initiate 
intracellular signal transduction in the 
classical signal transduction pathway. IL-6 
receptors also exist in soluble form. Both 
transmembrane and soluble forms of IL-6 
receptors are bound by IL-6. In trans-signal 
transduction, the binding affinity of IL-6 
to IL-6 receptor both transmembrane and 
soluble form are the same, those complex 
than bind to gp130 that leads initiation 
of intracellular signal transduction. This 
trans-signal transduction explains the 
cell that doesn’t express the IL-6 receptor 
could still respond to IL-6 by stimulation 
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of soluble form IL-6 receptor. 10,11

Extracellular soluble glycoprotein 
130 (sgp130) in the trans-presentation 
signal pathway could form a complex 
with soluble IL-6 receptors to prevent 
it from binding with gp130. After IL-6 
binds to gp130, it then activates Janus 
Kinase/Signal transducer and activator of 
transcription (JAK-STAT) pathway. Other 
pathways are also activated, such as RAS-
RAF-AKT-P13K and SRC-YAP-NOTCH. 
IL-6 induces proliferation, differentiation, 
and antibody production of B-cells. 
IL-6 causes immature thymocytes to 
differentiate into CTLs.10,11

COVID-19 patients who had severe 
disease severity produce an abundance 
of cytokines that leads to cytokine 
storms. There is still a lack of study that 
provides data of a mortality rate in severe 
COVID-19; hence understanding the 
outcome of severe COVID-19 remains 
poor. A meta-analysis study consists of a 
total of 24 studies with 10,150 patients that 
assess ICU mortality of COVID-19 patients 
showed a 41.6% mortality rate. In another 
study that enrolled 344 COVID-19 with 
the severe and critically ill patient, among 
100 patients who received mechanical 
ventilation, 97% of death occurred before 
28 days.13

A study that included 43 COVID-19 
patients in China that compared IL-6 
levels in severe and mild cases reported 
that IL-6 was significantly higher in 
severe cases. IL-6 was the most frequently 
reported increased cytokine in COVID-19 
patients. Targeting IL-6 or IL-6 receptors 
are a promising strategy for relieving 
inflammation symptoms in COVID-19. 
Tocilizumab, an anti-IL-6 receptor 
antibody, had been approved for the 
treatment of rheumatoid arthritis. China 
has approved tocilizumab for the treatment 
of COVID-19.11,12,14 A retrospective 
cross-sectional study that compared the 
outcome of the tocilizumab treated patient 
and without tocilizumab group found a 

higher death case in without tocilizumab 
group (72% vs. 25%, P=0.002). This data 
suggest administration tocilizumab could 
be an option to reduce the mortality rate 
among severe COVID-19 patient.15

CONCLUSION
IL-6 was the most frequently reported 
increased cytokine in COVID-19 
patients. Targeting IL-6 or IL-6 receptors 
are a promising strategy for relieving 
inflammation symptoms in COVID-19. 
Tocilizumab is an anti-IL-6 receptor 
antibody that has been approved as 
COVID-19 medication and administration 
of this medication in this study has proved 
patient improvement for the next day.
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