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ABSTRACT

Background and Objective. COVID-19 contributes significantly to global morbidity and mortality. Age-related
comorbidities elevate the risk of severe cases. Studies have recently demonstrated that widely available medications,
including tocilizumab (TCZ), can manage severe symptoms. However, its effectiveness is unclear, particularly among
the older population. Therefore, this review aimed to evaluate TCZ's efficacy in managing severe pneumonia in
individuals aged 50 and older.

Methods. We systematically search several databases and gray literature including Web of Science, CINAHL, Academic
Search Complete, PsycINFO, PsycArticles, SocINDEX, CENTRAL/Cochrane Library, PubMed/MEDLINE for original
research articles in English across several study designs published in the year 2020-2022. A narrative synthesis
was conducted to summarize the evidence. We employed the NIH quality assessment tool for observational cohort
studies to evaluate risk of bias. Additionally, we utilized GRADE to appraise the certainty of evidence.

Results. Among 539 screened articles, only five studies met the selection criteria. Tocilizumab's impact on severe

COVID-19 pneumonia revealed a diverse effect on mortality rate, with 29% in the TCZ group, and 40% in the controls
died within 30 days of intubation (OR 0.61; 95% Cl,0.27-
1.36). It is also reported that TCZ was not associated
with mortality, despite faster decline in pulmonary
function and prolonged fever. Hospital mortality in the
TCZ group was significantly lower than in the controls,
and age over 60 was the only significant risk factor.
Moreover, administering TCZ reduced mechanical
ventilation needs, with 82% extubated compared to 53%
in controls. However, 45% in TCZ group was associated
with a higher ventilator-associated pneumonia rate
than in the untreated group which was 20% (P < 0.001).
Despite this, TCZ-treated patients had shorter hospital
stays.

Conclusions. The effects of tocilizumab on reducing
mortality risk and improving the survival rate of COVID-19
patients with pneumonia remained inconclusive. Yet,
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the majority of results suggested that giving tocilizumab
leads to shorter hospital stays, lowers the requirement
for mechanical ventilation, and decreases the likelihood
of ICU transfer. Tocilizumab is linked to the incidence of
secondary infections; hence, this medication should be
closely monitored for side effects.

Keywords: tocilizumab, COVID-19, repurposed drug,
cytokine syndrome, pneumonia, standard care
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a new respi-
ratory disease caused by a novel severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) infection that has caused
significant mortality and morbidity worldwide. Patients with
severe SARS-CoV-2 infection have an increased inflamma-
tory response consisting of proinflammatory cytokines and
chemokines, most notably interleukin-6 (IL-6) which causes
"cytokine storm syndrome."* Studies have recently demon-
strated widely available medication that can manage severe
symptoms, one of which is the drug Tocilizumab.

Tocilizumab (TCZ), has been used as a treatment
for rheumatologic disorders and T cell-induced cytokine
release syndrome. TCZ is a humanized recombinant anti-
IL-6 receptor monoclonal antibody that works by reducing
inflammation by blocking the IL-6 receptor. Due to this, TCZ
has been proposed as a potential treatment of COVID-19.
Recent clinical trials in China suggest the effectiveness
of TCZ in COVID-19 patients with cytokine storms.*
Moreover, patients with significant bilateral lung opacity
and high IL-6 levels can receive TCZ treatment. TCZ
therapy significantly reduces the demand for mechanical
or noninvasive ventilation or mortality. In recent research,
the clinical efficacy of TCZ therapy have been observed,
particularly in terms of mortality rates, hospitalization
duration, and the need for mechanical ventilation in
COVID-19 patients.”"!

The initial dosage is 4-8 mg/kg (the recommended dose
is 400 mg) diluted to 100 ml with 0.9% normal saline, and
the infusion time is more than 1 hour.”> Numerous factors
are associated with higher virus susceptibility and burden in
patients infected with SARS-CoV-2." Since comorbidities
frequently grow with age, the older population may encounter
a more severe COVID-19." Therefore, this study aimed
to determine if the administration of TCZ can improve
survival and clinical outcomes of patients and focused on
people 50 years old and above as they are the ones who are

vulnerable to having COVID-19 with pneumonia.
METHODS

Review Protocol

We registered the protocol in PROSPERO (registration
number: CRD42022329018) and conducted in compliance
with the Preferred Reporting Items for Systematic Review
and Meta-Analyses (PRISMA) reporting guidelines and
synthesis without meta-analysis (SWiM).'#1®

Inclusion Criteria

Participants

We reviewed studies that included patients with severe
COVID-19 pneumonia. Fifty years old and above patients
were included in the study.

Intervention
The intervention of interest was the utilization of TCZ
and Standard care in elderly patients with COVID-19

Pneumonia.

Comparator
'The comparator is the standard treatment given to elderly

patients with COVID-19 Pneumonia.

Intervention

We incorporated outcomes assessing the efficacy of
TCZ in elderly patients with COVID-19 pneumonia and
their response to the treatment. Furthermore, we evaluated
TCZ against standard COVID-19 treatment, focusing
on reducing hospitalization duration, improving survival
rates, and improving clinical outcomes among COVID-19
pneumonia patients aged 50 years and older.

Literature Search

The following electronic databases were used: Web of
Science, CINAHL, Academic Search Complete, PsychINFO,
PsycArticles, SocINDEX, CENTRAL/Cochrane Library,
and PubMed/MEDLINE for articles published between
January 1, 2020 - March 31, 2022. Moreover, the search
for gray literature was conducted utilizing resources from
the World Health Organization (WHO) and the Chinese
Centers for Disease Control and Prevention (CDC). We
conducted a hand search of the reference lists of full-text
articles for additional studies to be screened and assessed
their eligibility. The search selection process was exported in
Endnote for screening the eligible articles.

Selection Criteria

Several study designs such as cross-sectional, cohort,
and randomized controlled trials that are written in English
were included. We formulated the search strategy which
included search terms pertaining to elderly patients, severe
COVID-19 with pneumonia, tocilizumab, and comparison
with standard treatment, emphasizing reduced hospitaliza-
tion. Excluded in this review are case reports, studies that
are not published in the year 2020 to 2022, and studies on
the usage of TCZ as a treatment for COVID-19 patients
without pneumonia. Two researchers assessed the eligible
articles to know if it met the inclusion criteria. In case the two
researchers disagreed, another researcher helped to resolve
the issue and made a final decision. A PRISMA 2020 flow

diagram was used to show the screening (Figure 1).

Data Extraction

Two researchers examined the quality of the studies
based on the author, the publication year, study designs,
characteristics, clinical outcomes of the treatment of TCZ
and the comparator, sample size, patients, age, and hospital
admissions. In case the two researchers disagreed, another
researcher helped to resolve the issue and made a final decision.
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Risk of Bias and Quality of Evidence

The authors used the National Institutes of Health
(NIH) quality assessment tool for observational cohort and
cross-sectional studies to assess the risk of bias. Grading
of Recommendations Assessment, Development, and
Evaluation (GRADE) was used to assess the certainty of

the evidence.'®”

Data Analysis

We used a narrative synthesis to evaluate and summarize
the findings of this review. We were guided by the four major
steps in reviews of effectiveness questions'®: (1) Establishing
a hypothesis regarding the way the intervention works,
why it works, and for whom it works, (2) Developing a
preliminary summary of the findings of the research included,
(3) Evaluating data relationships throughout and between
studies, (4) Identifying the robustness of the synthesis.

We employed narrative synthesis in summarizing and
interpreting the data. Then the outcomes were reported on
whether the findings had positive, negative, or mixed effects.
Outcomes with 'positive effects' were considered if the
findings suggested a significant effect in improving mortality,
survival, shorter length of stay in both hospital and intensive
care unit (ICU), and shorter mechanical ventilation (MV)
duration and requirement. An outcome is considered to have
a 'negative effect' if the findings showed no association and

no significant effect. Moreover, the outcome was considered
a mixed effect if the findings reported both positive and
negative effects.

RESULTS

Screening Process

We gathered 392 articles from all databases, 143 articles
using hand search and four using citation searching, with
a total of 539 articles obtained. Upon initial screening, we
excluded 356 articles, thus only 177 articles proceeded to full-
text screening (Figure 1). There are 172 articles removed for
the following reasons: different participants (n = 30), wrong
intervention (n = 89), and not related to the study (n = 53).
Overall, only 5 articles are included.

Characteristics of Studies
Table 1 summarizes the characteristics of the included
observational studies.

Risk of Bias of Included Studies

The assessment for the risk of bias is presented in Table
2. Two authors independently assessed the risk of bias of
the included studies using the NIH quality assessment tool,
which includes relevant questions for evaluating bias. After
addressing these questions, the studies were judged and

( Identification of studies via databases and registers

) (

Identification of studies via other methods )

Records removed before

screening:

e Duplicate records (n=5)

e Records marked as
ineligible by automation
tools (n=0)

Records identified
from:

e Databases (n=397)
e Registers (n=0)

Identification

e Records removed for other

Records identified
from:

e Websites (n=143)
e Organisations (n=0)
e Citation searching

reasons (n=0) (n=4)
N
Records screened Records excluded
(n=392) (n=354)
v y
Reports sought for Records not retrieved Reports sought for Records not retrieved
retrieval (n=38) (n=6) retrieval (n=147) (n=2)

v

v
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Reports assessed for
eligibility (n=32)
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Reports excluded:

e Wrong participants (n=9)

e Wrong intervention (n=13)
e Not related (n=9)

Reports assessed for
eligibility (n=145)

c
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New studies included in review (n=5)

-

Figure 1. PRISMA 2020 Flow Diagram.

Reports excluded:

e Wrong participants (n=21)
e Wrong intervention (n=76)
e Other reasons (n=44)
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Table 1. Characteristics of Included Studies

ar?ctju:eyar Country Study design Study population Sasri:zle Ma:n h:l;l)e Fe(r;:e))le Intervention Comparator OT;::;Q;
Somers et United Retrospective, Adult patients with 484 55+ Not 25 Intravenous Standard Survival
al., 2021 States  single-center severe COVID-19 14.9 reported tocilizumab treatment  probability
cohort pneumonia and (8 mg/kg) after intubation
observational required invasive
study mechanical
ventilation
Pascual et Spain  Retrospective, Adult patients 1480 61.0+ 132 Not 600 mg (400 Standard Mortality
al., 2021 cohort with severe 13.5 (67.0) reported mg for weight treatment and death
observational pneumonia caused <75 kg) followed by
analysis by COVID-19 a second dose of

400 mg 12 h apart,
or a unique dose
of 600 mg (400 mg
for weight <75 kg).

Fisheretal, United Retrospective, Adult patients with 115 56.2 29 Not A mean dose Standard Mortality
2021 States  single-center severe COVID-19 (14.7)  (64.4) reported of 4.8 mg/kg treatment
cohort pneumonia and tocilizumab was
observational required invasive administered. Three
study mechanical patients were given
ventilation a second dose.
AlQahtani Saudi  Retrospective,  Patients with 135 60 87 Not Tocilizumab dose ~ Dexame- Hospital
etal., 2022 Arabia cohort severe to critical (13.59) (87)  reported ranges between thasone mortality
observational COVID-19 4-8 mg/kg and a
study pneumonia and maximum dose of
aged 60 years 800 mg. Only 13%
and above were administered
with a second dose.
Gokhale et India  Retrospective, Adult patients with 269 53 107 Not Single intravenous  Standard Death,
al., 2021 cohort severe COVID-19 (44-60) (70.9) reported dose of 400mg treatment  mechanical
observational pneumonia with tocilizumab. ventilation,
study persistent hypoxia and PaOFiO,
<150

Table 2. Risk of Bias Summary of Included Observational Studies

Author, Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14  Overall rating
Somers, 2021 Yes Yes Yes No No Yes Yes No Yes CD Yes CD No Yes Fair
Pascual, 2022 No No No Yes Yes Yes Yes Yes Yes CD Yes NR NR Yes Fair
Fisher, 2021 Yes Yes Yes Yes No Yes Yes No No No Yes Yes No Yes Fair
AlQahtani, 2022 Yes Yes Yes Yes No Yes Yes CD CD No Yes No CD Yes Fair
Gokhale, 2021 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No CD Yes Good

Indicates whether yes, no, CD [cannot determine], NR [not reported]

Was the research question or objective in this paper clearly stated?

Was the study population clearly specified and defined?

Was the participation rate of eligible persons at least 50%?

Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion
criteria for being in the study prespecified and applied uniformly to all participants?

Was a sample size justification, power description, or variance and effect estimates provided?

For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?

Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?

For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g.,
categories of exposure, or exposure measured as continuous variable)?

9: Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
10: Was the exposure(s) assessed more than once over time?

11: Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
12: Were the outcome assessors blinded to the exposure status of participants?

13: Was the loss to follow-up after baseline 20% or less?

14: Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and
outcome(s)?

@Now
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scored as good, fair, or poor. Among the five included studies,
quality assessment scores were 8 or higher which were rated as
fair to good. Most of the studies clearly stated their objective,
specified their study population, and recruited participants
according to their inclusion and exclusion criteria. However,
most of the included studies (80%) did not justify their sample
size selection and did not assess the exposure more than once.
Moreover, there is no clear information on the assessment
of the repeated exposure, blinding of outcome assessors,
and follow-up rate.’®

Quality of the Evidence

Table 3 illustrates the quality of the evidence of the
included studies and patients. Moderate certainty is present
in the mortality rate and improved survival. Two studies
exhibited association between T'CZ and reduced mortality
rate and improved survival whereas one study showed
that the only predictor for reduced mortality rate was
age. Furthermore, two studies have found no association.
Moderate certainty was exhibited in length of stay (LOS)
and discharge in hospital. Three studies found that there is a
decrease in hospital stay for patients treated with TCZ and
two studies found no significant difference of LOS between
TCZ-treated patients and standard care-treated patients.
Moreover, moderate certainty is also shown in requirement
and duration of mechanical ventilation and extubation, and
oxygen measurement in the TCZ group. Two studies showed
decreased duration of MV utilization for TCZ-treated

Table 3. Quality of the Evidence

patients than in the control group while two studies showed
no significant effect of TCZ in lowering the requirement of
MV and having lower oxygen measurement. Low certainty
of the evidence is present for LOS and transfer in ICU
and adverse effect. Two studies have shown association of

TCZ in lowering the LOS in the ICU.

Study Findings
Five themes emerged from the narrative synthesis.
These themes were used to report the outcome of interest of

this study.

TCZ reduced mortality and improved survival in
patients

Five studies assessed mortality and improved patient’s
survival with severe COVID-19 pneumonia.’*? Two studies
reported reduction in mortality and improvement in survival
of TCZ patients compared to standard treatment, and three
studies found there was no association (GRADE certainty
of evidence: Moderate). TCZ-treated patients showed
better laboratory values after administration where patients
had lower D-dimer (Mean = 2.4 vs 6.5 mg/dL; P = 0.005)
and higher serum albumin (M = 155 vs 198; P = 0.001)."
Similarly, the median survival in TCZ was prolonged
than in the control, indicating a significantly lower risk of
mortality in patients with severe COVID-19 pneumonia with
persistent hypoxia than those treated with only the standard
care (M = 18 vs.9; P = 0.007).%3

Outcome Impact Quantity Certainty
Mortality rate and Two studies concluded that tocilizumab reduces the overall mortality rate compared to 319 Moderate
improved survival standard treatment; One study found that the only significant predictor was age between (5 observational
in patients the tocilizumab group and control group; Two studies have reported that tocilizumab was studies)

not associated with lowering the mortality rate in patients with COVID-19 pneumonia.

Moreover, two studies have also shown longer and improved survival in tocilizumab-

treated patients than in control groups.
Length of hospital Three studies found that there was a decrease in hospitalization days and more COVID-19 704 Moderate
stay and discharge patients were discharged when administered with tocilizumab compared to standard (5 observational

treatment; One study found that there was no significant difference between tocilizumab studies)

and hospital discharge; One study found that hospitalization days were longer in

tocilizumab-treated patients compared to control group. Moreover, the study also found

that early tocilizumab administration was not associated with the length of hospital stay.
Length of stay and Two studies found that the length of stay in ICU is shorter in patients administered with 548 Low
transfer in ICU tocilizumab compared to patients administered with standard treatment. (2 observational

studies)

Requirement Two studies found that there is a decreased number of patients requiring mechanical 269 Moderate
and duration of ventilation and a shorter median time of extubation in the tocilizumab-treated group (4 observational
mechanical ventilation compared to the control group; One study found that patients treated with TCZ required studies)
and extubation mechanical ventilation more than the control group; One study also found that there is no
in TCZ group difference between the duration of mechanical ventilation in both TCZ and control.
TCZ and oxygen Two studies found that there are lower oxygen measurements such as partial pressure 423 Moderate
measurement of oxygen (PaO,), the fraction of inspired oxygen (FiO,), and oxygen saturation (Sa0,) in (2 observational

patients treated with tocilizumab compared to standard treatment. studies)
TCZ and adverse Two studies found that tocilizumab was associated with an increased risk of secondary 362 Low
effects infection due to immunosuppressants, however, no other adverse reactions were noted (3 observational

and tocilizumab was well tolerated; One study found that there was no increased risk of

studies)

secondary infection within 14 days of tocilizumab treatment.
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A retrospective cohort study in Spain showed that TCZ
patients had greater in-hospital and overall mortality. In this
study, 13 of 45 patients (29%) were administered TCZ and 28
of 70 controls (40%) died within 30 days of intubation [OR
(Odds Ratio) 0.61; 95% CI (Confidence Interval),0.27-1.36].
'The mortality rate in the TCZ group was statistically lower,
yet, this was not significantly associated with the baseline
differences in the cohort study; thus, treatment with TCZ
was not associated with lower mortality.> Moreover, a
retrospective cohort study in Saudi Arabia reported that the
majority were immunocompromised (44%) and obese (45%).
In the control group, the majority of them had comorbidities
such as hypertension, diabetes, heart disease, and obesity
(43%). Most TCZ patients exhibited rapid decline in
pulmonary function and prolonged fever than the control
group (95% vs. 74% and 68% vs. 20%, respectively). However,
the hospital mortality rate in the TCZ group was significantly
lesser than the control groups indicating that age was the only
significant risk factor for mortality where age 60 years and
above exhibited higher mortality rate (OR = 1.030 and 95%
CI = 1.004, 1.057).% These show that patients treated with
TCZ have a higher chance of survival and reduced mortality

rate compared to patients treated with standard treatment.

Requirement and duration of mechanical ventilation
and extubation in TCZ group

The necessity and duration of mechanical ventilation
and extubation have been demonstrated in four studies
(GRADE certainty of evidence: Moderate).'?" "Two groups
were compared, patients receiving TCZ (78) and those not
receiving TCZ (76), with a follow-up time of 47 days ranging
28-67 days. TCZ was commonly administered within 24
hours of intubation and a 26% minority of use for 48 hours
after intubation. Throughout the study period, 56% of patients
administered with tocilizumab were discharged alive, whereas
only 40% of untreated patients achieved the same outcome
(P = 0.04). Among the 17 patients remaining hospitalized
in each group at the end of follow-up, the majority had been
removed from mechanical ventilation: 82% of those treated
with tocilizumab and 53% of the untreated group.”” On
the other hand, it was reported that there was no notable
distinction in the percentage of patients extubated after
fourteen days (44.4% compared to 34.2%), and the median
time to extubation was 10 days for tocilizumab and 10.5
days for controls (P = 0.86).2" Another study also found that
following immunomodulator therapy, 38% of patients in the
TCZ group (24 out of 63) and 34% in the DEX group (12 out
of 35) required mechanical ventilation. In the TCZ group, 28
patients were successfully extubated with an average duration
of mechanical ventilation lasting 12.8 days, while in the DEX
group, five patients were extubated with a mean duration of 6.4
days.?? Furthermore, it was reported that, in the tocilizumab
group, 56 out of 151 patients initially utilized non-invasive
ventilation, and 15 of them later required invasive ventilation.
Conversely, the control group refrained from non-invasive

ventilation initially due to concerns about aerosolization.
Overall, 30 patients needed invasive ventilation, with 22
from the tocilizumab group and 8 from the control group.

Association of TCZ and adverse effects

Three studies were identified to have an association
between TCZ and adverse effects (GRADE certainty of
evidence: Low)."*"% Secondary infection possibly occurred
due to immunosuppressants, but it was well tolerated and
did not show any adverse reaction.”® Due to IL-6 inhibition,
there is a high risk of superinfection. Although the study
mentioned that superinfection is vague to mechanically
ventilated patients with severe COVID-19, the association
of a single dose of TCZ with the risk is not well described.
However, TCZ is associated with a higher occurrence of
infection due to ventilator-associated pneumonia than
untreated controls (54% vs 26%; P < 0.001), driven primarily
by a large increase in ventilator-associated pneumonia (45%
vs 20%; P < 0.001)." Furthermore, there is an association
of bacteria such as staphylococcal pneumonia to severe
COVID-19 infection, and half of the cases of both the
TCZ and control group were due to Staphylococcus aureus.
In contrast, within 14 days of treatment of TCZ, there was
no increased risk of secondary infection.?!

TCZ medication and LOS and discharge

To evaluate the relationship between TCZ and the
length of stay (LOS) and hospital discharge of patients
with COVID-19, five studies were examined.'”? Three
studies showed that individuals receiving TCZ treatment
experienced reduced hospitalization durations and had a
higher probability of being discharged alive compared to those
in the TCZ-treated group. Meanwhile, two studies found no
significant association, and one of those studies reported that
COVID-19 patients experienced longer hospital stays. These
findings suggest that the LOS tends to be shorter among
TCZ-treated patients compared to those receiving standard
treatment (GRADE certainty of evidence: Moderate).
Moreover, 56% of TCZ-treated patients were discharged
alive, which is higher than the 40% discharge rate for those
who did not receive TCZ (P = 0.04)."” Similarly, 72 out of
151 patients (47.7%) treated with TCZ were discharged
alive compared in the control group where 44 out of 118
(37.3%) have been discharged alive.”® However, regardless of
the time of administration, patients who received TCZ spent
more time in the hospital than those who received standard
treatment (13.2 vs. 10.0 days, P < 0.01; and 14.7 vs. 11.1
days).? Furthermore, in terms of hospital discharge within
30 days, there were no notable distinctions between the TCZ-
treated group and the control group and the comparison

group (44.4 vs 35.7; OR 1.44; 95% CI, 0.67 — 3.09).*!

TCZ and length of stay and transfer in ICU
Two studies were reported to have an association with

TCZ and length of stay and transfer in ICU (GRADE
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certainty of evidence: Low).2?? After receiving DEX, more
patients in the DEX group 17/35, (48.6%) than the TCZ and
corticosteroid group 20/100 (20%) needed to be transferred
to the ICU. Additionally, After the immunomodulator was
given, the TCZ group had a lower percentage of transfer
to the ICU than the DEX group (M = 20 vs 48.6%; p =
0.0011).22 The ICU-LOS in the TCZ group was shown to
be shorter than in the control group (M = 5.8 + 4.3 vs 11.8
+ 7.0; p <0.001).% These findings suggest that TCZ group
has shorter LOS and lower rate of ICU transfer compared
to DEX group.

TCZ and oxygen measurement

Two studies assessed oxygen measurement [Arterial
oxygen pressure (Pa0,), Fraction of inspired oxygen (FiO,)]
of patients administered with TCZ (GRADE certainty of
evidence: Moderate)'™* All the included studies reported
negative effects. Patients in TCZ group have lower median
PaO, to FiO, (median, 155 vs 198; P = 0.001) which may
also increase the risk of mortality due to poor oxygenation.'
Similarly, TCZ use and higher oxygen saturation on
multivariate Cox regression analysis was an independent
predictor of survival with patients experiencing persistent
hypoxia (oxygen saturation is 94% or PaO,/FiO, ratio of
less than 200), have found that those who ‘survived’ had
higher oxygen saturation than ‘non-survived group (M
= 88% with a range of 85-93% v/s M = 85% and range of
79-90%- p=0.014) and were less tachypneic than ‘non-
survived group’ (respiratory rate 30 v/s 36 breaths per min,
p=0.002), at the time of enrolment for TCZ. These studies
showed that TCZ-treated patients have decreased oxygen
measurements compared to non-I'CZ treated patients.

DISCUSSION

Tocilizumab (T'CZ) had a varying effect in reducing risk
of mortality and improving survival rate. Some studies have
shown no significant association in reducing mortality risk
due to age and pre-existing conditions between TCZ and
the control group. However, there are findings indicating
that TCZ has a positive effect on reducing mortality risk
and improving survival rate. Majority of the included studies
showed that TCZ positively affected patients' length of stay
in hospital and ICU. Moreover, TCZ had variable effects
on the requirement and duration of mechanical ventilation
and secondary infection due to immunosuppressive effects
with severe COVID-19 pneumonia in the hospital.

Tocilizumab was found to shorten the LOS in
hospitalization and ICU stay, and also reduce the need for
mechanical ventilation. However, there is no clear evidence
that it can reduce mortality or improve survival. To explain, the
risk for clinical deterioration was not reduced in comparison
to standard treatment since there were no discernable
differences between the number of ICU-admitted patients

based on their LOS or overall mortality identified with TCZ
and the control group.?* It was evident that these findings were
consistent with several studies. Likewise, the COVACTA
trial reported that TCZ does not have a significant difference
in improved survival or reduced the risk of mortality.”

However, TCZ decreases the duration and need for
MYV and length of hospital and ICU stay compared to
standard treatment with control. Standard treatment patients
required mechanical ventilation more frequently than
patients in the TCZ group. The mortality and the need for
MV were significantly lower in TCZ-treated patients than
in the control group.?® Patients on invasive ventilation were
reduced after 14 days of treatment with TCZ.%’

Administration of TCZ can improve patient survival
and lessen the intubation days. Parallel to a one study in
Qatar where the administration of TCZ at 24-72 hours
shows a rapid improvement of the respiratory condition
of the patients.?® However, some studies show that the
administration of TCZ requires mechanical ventilation
more than the control group. A study in Italy provided
the first hour of the administration of TCZ to severe and
critical patients.?® Clinicians suggest being aware as soon
as TCZ is administered as respiratory failure can lead to a
critical state.

Patients with severe COVID-19 showed improvements
and shorter hospital stays after receiving TCZ treatment,
similar to the findings of the RECOVERY Trial. This
treatment lowered mortality, increased the chances of patients
leaving the hospital successfully, and reduced the need for
invasive MV, which aligns with other studies. The use of TCZ
reduced the need for MV and resulted in shorter hospital
stays for COVID-19 patients. Improved laboratory results
while using TCZ also led to reduced hospitalization and
ICU stays.” Nonetheless, there is no difference in hospital
discharges between COVID-19 patients who received TCZ
and standard care.* These findings could vary depending on
the illness's severity, the dosage of treatment, or any additional
conditions the patient may have.

Furthermore, TCZ was linked to an increased risk of
secondary bacterial pneumonia. However, there was no
noticeable variation in the results of treatment between
patients who received TCZ and those who did not.”” A study
provided in Greece differed since patients in the untreated
group had a higher percentage of developed secondary
pneumonia than patients treated with TCZ.*! In addition,
a high risk of superinfection is common in mechanically
ventilated patients driven by ventilator-associated pneumonia
due to Staphylococcus aureus bacteria®, similar to an
observational study in Italy.*> Moreover, one study reported
that four patients developed a secondary bacterial infection:
one Pseudomonas aeruginosa and Staphylococcus aureus, and
two Klebsiella pneumoniae species.”” Further observation is
needed to determine the effectiveness and safety of TCZ for
COVID-19 because secondary infection has been recorded.
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CONCLUSION

The efficacy of TCZ in patients with severe COVID-19
aged 50 years and above showed mixed results in reducing
mortality risk; however, it shortens hospital stay and may
improve survival rate as it decreases the need for mechanical
ventilation and ICU transfer. Moreover, secondary infections
may occur, and proper side effect monitoring is needed.

Recommendation

The utilization of sufficient numbers of randomized
controlled trials and the conduct of meta-analysis will create
a more substantial certainty of evidence for this research.
More research is needed about the adverse effects of TCZ
on older patients and the length of stay and transfer in ICU
as the evidence is scarce.
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