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ABSTRACT
Objective: To determine the effects of tocilizumab (TCZ) on inflammatory markers, laboratory indices; and short-term outcome
in patients with severe COVID-19.
Study Design: Cross-sectional analytical study.
Place and Duration of the Study: Hayatabad Medical Complex, Peshawar, Pakistan from 10th June till 31st August 2020.
Methodology:  Fifty-four  patients  with  severe  COVID-19  fulfilled  the  inclusion  criteria  and  were  included.  All  patients  had
received TCZ (4 mg/kg) in addition to standard treatment. Serum C-reactive protein (CRP), lactate dehydrogenase (LDH), D-
dimer levels, full blood count, and liver function tests (LFTs) were checked before and 24 hours after receiving TCZ. Short-term
outcome, defined as survival at day 28, was determined from hospital record/telephonic contact. Paired t-test was employed to
assess the statistical significance of mean differences between the pre- and post-TCZ variables, considering a p-value of <0.05
as significant.
Results: Overall, the mean pre- and post-TCZ CRP was 18.7 ± 10.7 and 10.2 ± 8.6 mg/dl (p <0.001). It was 18.0 ± 10.3 and
10.3 ± 8.8 mg/dl (p=0.003) in survivors; and 19.4 ± 11.4 and 10.2 ± 8.7 mg/dl (p=0.005) in non-survivors, respectively.
Overall, mean D-dimer level decreased from 12.5 ± 23 to 10.3 ± 12.2 µg/ml following TCZ (p=0.643); it decreased from 15.8 ±
29.8 to 11.4 ± 10.6 µg/ml (p=0.612) in survivors; and 9.0 ± 12.8 to 9.2 ± 14.1 µg/ml (p=0.961) in non-survivors, respectively.
There were no significant differences in the pre- and post-TCZ LDH levels overall and between the groups. The 28-day mortality
was 46.3%.
Conclusion: Tocilizumab results in a significant reduction in CRP, while mean change in LDH and D-dimers was not substantial.
The mean change in inflammatory markers did not predict survival.
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INTRODUCTION

In December 2019, the novel virus, SARS-CoV-2, emerged from
China (Wuhan City) and reached all over the world;1 wherein, on
11th March it was declared as a global pandemic by World Health
Organization (WHO).2  The symptoms of COVID-19 vary from
mild flu, fever, cough, myalgia to severe pneumonia, and acute
respiratory  distress  syndrome.3  High  levels  of  different
cytokines correlate with the disease severity of COVID-19.4
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The  cytokine  storm,  especially  high  IL-6  concentration,
contributes  to  injuries  to  lung tissues leading to  respiratory
distress.5,6  Interleukin-6  also  decreases  the  immunity  in
patients against SARS CoV-2; and hence, proposed as the main
predictor of mortality in cases with COVID-19.7

Blockade of IL-6 receptors results in an improvement in the
biochemical  markers,  especially  inflammatory  markers  like
LDH, serum ferritin, CRP, and D-dimer level.4  Due to lack of
specific effective treatment, investigators have used different
monoclonal antibodies for the treatment of severe COVID-19.8

Tocilizumab, a recombinant humanised monoclonal antibody
against IL-6 receptors, attracted clinicians for the treatment of
COVID-19.9 Similarly, in Pakistan after reporting the first case of
COVID-19 on February 26,  2020,  tocilizumab was in use for
severe COVID-19 as an off label medicine and later approved on
4th June 2020 by the Drug Regulatory Authority of Pakistan.10

There are conflicting reports of the effect of TCZ on inflamma-
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tory markers and laboratory indices in severe COVID-19.11,12

 The  contradictory  results  from  different  study  populations
compelled the authors to generate local evidence of the effects
of TCZ in severe COVID-19.

The aim of this study was to determine the effects of TCZ in the
treatment of severe COVID-19 regarding its effects on inflamma-
tory markers among survivors and non-survivors.

METHODOLOGY

Ethical  approval  was obtained from the Institutional  Review
Board of Khyber Girls Medical College, Peshawar to carry out
this  cross-sectional  analytical  study.  The  requirement  for
patient consent was waived off. It was conducted at Hayatabad
Medical  Complex  (HMC),  Peshawar,  Pakistan.  Hayatabad
Medical Complex is the only public sector tertiary care hospital
with 128 high dependency beds and a 14-bedded intensive care
unit dedicated to COVID-19 patients.

All patients with severe COVID-19 as per WHO criteria, who had
received TCZ (4mg/kg) were part of the study.13 The eligibility
criteria of HMC for TCZ was any patient with severe COVID-19
having hypoxemia (need for supplemental oxygen to maintain
oxygen saturation >92%) and one of the following laboratory
abnormalities: CRP more than 10 mg/dl or more than 5 mg/dl but
doubled in the past 48 hours (cut off normal for CRP at the labora-
tory  of   Hayatabad  Medical  Complex  (HMC),  Peshawar,  0.5
mg/dl), LDH more than 250 U/L and D-dimer greater than 1
µg/ml. As per Hospital Guidelines, COVID-19 patients with HIV,
cirrhosis,  end-stage  renal  disease,  inflammatory  bowel
disease, chemotherapy, clinically overt bacterial or fungal infec-
tions,  and  known  drug  hypersensitivity  were  not  eligible  to
receive TCZ. Additionally, patients with neutrophil count less
than 1.5x109/L, platelet count less than 40x109/L, and alanine
transaminase level more than 1.5 times upper limit of normal
(40 IU/L) were also excluded.

A total of 54 patients received TCZ as per hospital guidelines
and were part of the study. All patients received standard treat-
ment for COVID-19 as per approved hospital guidelines.

Data regarding inflammatory markers and laboratory indices of
interest included serum CRP, LDH, D-dimer, full blood count,
and liver function tests carried out before and 24 hours after
receiving  TCZ  were  retrieved  from  the  hospital  information
system (HIS). Short-term outcome was defined as survival on
day 28 and was determined from hospital record / telephonic
follow-up. The study variables were recorded on a structured
proforma.

The data were analysed in SPSS version 21. Qualitative data like
gender,  comorbidities,  and  outcome  were  expressed  as
frequency and percentages, while quantitative variables like
age and inflammatory markers were calculated as mean ± S.D.
Chi-square test was employed to assess the statistical signifi-
cance of  differences in  28-day mortality  among patients  on
different modes of oxygen delivery. Paired t-test was employed
to  assess  the  statistical  significance  of  mean  differences

between the pre-TCZ and post-TCZ variables, considering a P-
value of <0.05 as significant.

RESULTS

Out of 54 participants, 35 (64.8%) were males.  The majority of
the patients (n=22, 40.7%) belonged to the age group 51 to 60
years.  The  predominant  comorbidities  were  diabetes  in  21
(38.9%) and ischemic heart disease in 19 (35.2%) patients. The
demographic profile of  the study population is  presented in
Table I.
Table I: Demographic parameters of the study population.

Parameters COVID – 19
(n=54)

Age, mean (SD), years 57.3 ± 10.1
Age groups, No. (%)
31 to 40 years 3 (5.6%)
41 to 50 years 11 (20.4%)
51 to 60 years 22 (40.7%)
61 to 70 years 13 (24.1%)
71 to 80 years 5 (9.3%)
Gender, No. (%)
Male 35 (64.8%)
Female 19 (35.2%)
Co-morbidity, No. (%)
Diabetes 21 (38.9%)
Ischemic heart disease 19 (35.2%)
Hypertension 16 (29.6%)
Asthma / COPD 7 (13%)

Table  II:  Mean  values  and  statistical  significance  of  inflammatory
markers and blood indices.

Laboratory parameters Pre-TCZ
Mean ± SD

Post-TCZ
Mean ± SD p-value

CRP (mg/dl) (n=46) 18.7 ± 10.7 10.2 ± 8.6 <0.001
D-Dimers (µg/ml) (n=25) 12.5 ± 23.0 10.3 ± 12.2 0.643
LDH (U/L) (n=33) 719.8 ± 302.2 729.8 ± 372.2 0.800
TLC (x109/L) (n=50) 14.8 ± 5.1 13.6 ± 5.1 0.201
Neutrophils (%) (n=54) 88.6 ± 14.8 83.1 ± 17.3 0.010
Hemoglobin (g/dl) (n=54) 13.1 ± 2.1 12.8 ± 2.1 0.091
Platelets (x109/L) (n=50) 241.9 ± 115.2 246.9 ± 138.1 0.816
ALT (IU/L) (n=54) 58.2 ± 33.1 78 ± 53.9 0.001
Bilirubin (mg/dl) (n=48) 0.65 ± 0.38 0.64 ± 0.35 0.906

Overall, the mean pre- and post-TCZ CRP was 18.7 ± 10.7 and
10.2 ± 8.6 mg/dl, respectively (p <0.001). The D-dimer level
decreased  from  12.5  ±  23.0  µg/ml  to  10.3  ±  12.2  µg/ml
following TCZ (p=0.643). There was a reduction in the propor-
tion of neutrophils following TCZ (88.6 ± 14.8 to 83.1 ± 17.3,
p=0.01). A significant increase was observed in ALT (58.2 ±
33.1 to 78 ± 53.9, p =0.001), while bilirubin level did not show
any significant change (0.65 ± 0.38 to 0.64 ± 0.35, p=0.906).
The differences in the pre- and post-TCZ LDH, TLC, Hb, and
platelet count were not statistically significant (Table II).

Sub-group analysis showed that the mean pre- and post-TCZ
CRP in the survivors was 18.0 ± 10.3 mg/dl and 10.3 ± 8.8 mg/dl
(p=0.003);  while the pre- and post-TCZ CRP in the non-sur-
vivors, were 19.4 ± 11.4 mg/dl and 10.1 ± 8.7 mg/dl (p=0.005),
respectively.
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Table III: Comparison of inflammatory markers and blood indices in survivors and non survivors.

Markers
Survivors (n=29) Non-survivors (n=25)

Pre-TCZ
Mean ± SD Post -TCZ Mean ± SD P-value Pre-TCZ

Mean ± SD Post -TCZ Mean ± SD P-value

CRP (mg/dl) 18.0 ± 10.3 10.3±8.8 0.003 19.4±11.4 10.2±8.7 0.005
D-Dimers (µg/ml) 15.8 ± 29.8 11.4±10.6 0.612 9.0±12.8 9.2±14.1 0.961
LDH (U/L) 723.3 ± 355.6 749.8±436.9 0.594 716.5±253.1 711.0±312.1 0.930
TLC (x109/L) 16.0 ± 5.8 13.3±5.0 0.029 13.3±3.9 13.9±5.2 0.648
Neutrophils (%) 88.9 ± 18.9 80.9±20.7 0.027 88.1±8.3 85.6±12.2 0.194
Hemoglobin (g/dl) 13.3 ± 2.0 13.1±2.0 0.445 13.0±2.2 12.4±2.2 0.136
Platelets (x109/L) 255.9 ±  103.0 254.9±153.0 0.971 226.7±127.5 238.2±122.7 0.739
ALT (IU/L) 56.3 ± 32.4 78.0±51.0 0.007 60.3±34.5 78.1±58.2 0.054
Bilirubin (mg/dl) 0.69 ± 0.38 0.56±0.33 0.061 0.61±0.37 0.74±0.36 0.060

The drop in mean CRP level did not translate into mortality
benefit. The pre- and post-TCZ LDH in survivors were 723.3
± 355.6 U/L and 749.8 ± 436.9 U/L (p=0.594); while in non--
survivors, these were 716.5 ± 253.1 U/L and 711.0 ± 312.1
U/L (p=0.930), respectively. The pre and post-TCZ D-dimer
in survivors were 15.8 ± 29.8 µg/ml and 11.4 ± 10.6 µg/ml
(p=0.612); while in non-survivors,  these were 9.0 ± 12.8
µg/ml and 9.2 ± 14.1 µg/ml (p=0.961), respectively (Table
III).

Sub-group analysis revealed that the 28-day mortality was
(3/7) 42.9%, (9/26) 34.6%, and (13/21) 61.9% in patients in
the  non-rebreather  mask  group,  CPAP/BiPAP  group,  and
mechanical  ventilation  group,  which  was  statistically  not
significant  (p=0.172).  The  overall  28-day  mortality  was
46.3%.

DISCUSSION

The  effects  of  TCZ  on  inflammatory  markers,  laboratory
indices  among the survivors  and non-survivors  of  severe
COVID-19 were evaluated in this study. TCZ demonstrated
variable results in the inflammatory markers panel.

C-reactive protein has the characteristics of early rise and
fall  in  relation  to  the  degree  of  inflammation  and  disease
severity.14 The mean difference in pre-TCZ and post-TCZ CRP
of 8.4 mg/dl (p <0.001) in this study, while Luo et.al  from
Wuhan, China reported a decline in CRP level from 119 to
113 mg/dl in TCZ-treated patients.12

This study revealed a decline in D-dimer level from 12.5 ±
23.0 µg/ml to 10.3 ± 12.2 µg/ml following TCZ (p=0.643),
while Toniati et al. from Italy conversely reported a rise in D-
dimers  level.15  Insignificant  differences  in  the  pre-TCZ  and
post-TCZ LDH were found in the present study, similar to
observations of Khiali et al.16 The mean change in inflamma-
tory markers was not different between survivors and non--
survivors.

Diabetes mellitus was the most frequent comorbid condition
followed by systemic hypertension; while in the study by
Guaraldi et al.  and Toniati et al. from Italy, hypertension
preceded  diabetes  mellitus.9,15  Identical  to  studies  from

Guaraldi et al. and  Luo et al., male predominance has been
observed in the present study.9,12

Progressive increase in mortality has been observed with a
continuing  decline  in  the  oxygen  saturation  in  severe
COVID-19.17  Mortality  of  60.9% in patients on mechanical
ventilation  was  observed,  which  does  not  differ  from  the
observation made by Alattar et al;18 while Toniati et al. has
reported lower mortality (24%) in TCZ-treated ICU patients.15

The adverse hematological events due to TCZ are inevitable.
Anemia,  thrombocytopenia,  and  neutropenia  were  noted
with a mean difference of 0.3 g/dl, 1.1 x 109  /L, 5.0 x 109  /L,
respectively.  Alattar  et  al.  observed  anemia  in  64%  of
patients.18  There was a rise in ALT in the post-TCZ group
with a mean difference of 19.8 IU/L (p=0.001) in this study.
A significant  rise in  ALT has been documented in  COVID-19
patients treated with TCZ.19

All patients treated with TCZ were on concomitant glucocorti-
coids  as  standard  therapy.  The  confounding  effect  of
steroids  on  inflammatory  markers  has  to  be  taken  into
account.

CONCLUSION

Overall,  TCZ  induced  a  significant  reduction  in  CRP  and
percent neutrophils count; while the mean change in LDH, D-
Dimers,  TLC,  and  hemoglobin  count  was  not  substantial.
Among survivors  and non-survivors,  the  mean change in
inflammatory markers was not statistically different.
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