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Coronavirus disease-19 (COVID-19) is caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
which was first reported in December 2019 in Wuhan, 
China. In 222 nations, approximately 209 million people 
are infected with SARS-CoV-2, resulting in 4.3 million 
fatalities. While numerous treatment strategies are being 
tested to treat COVID-19 individuals, none of them appears 
to be effective. Various monoclonal antibodies that are com-
monly used to treat other diseases are being evaluated for 
their efficacy in the treatment of COVID-19. Multiple rand-
omized controlled studies (RCTs) have established the effi-
cacy of IL-6 receptor antagonists, such as tocilizumab and 
sarilumab, in the treatment of COVID-19. A recent meta-
analysis by Shankar-Hari et al. [1] using data of all published 
or ongoing RCTs on the efficacy of interleukin-6 receptor 
antagonists (tocilizumab, sarilumab, and siltuximab) inves-
tigated a possible beneficial role against all-cause mortal-
ity and secondary infections in COVID-19 patients. A total 
of 29 trials comprising 11,023 COVID-19 patients [tocili-
zumab (RCTs = 19, n = 8048): intervention = 4299, placebo 
or standard of care = 3749; sarilumab (RCTs = 9, n = 2826): 
intervention = 2073, placebo or standard of care = 753; sil-
tuximab (RCT = 1, n = 149): intervention = 77, placebo or 
standard of care = 72] demonstrated a substantial role for 
IL-6 antagonists in preventing all caused death. However, 
in subgroup analysis, sarilumab failed to demonstrate such 
a role. Additionally, the meta-analysis results were also 
unconvincing regarding the administration of IL-6 blockers 
to prevent subsequent infections.

Trial sequential analysis (TSA) is an essential statistical 
test to calculate the required information size of clinical tri-
als in a meta-analysis. TSA is more advantageous over tradi-
tional meta-analysis since it reduces both type-I and type-II 

errors. When the cumulative Z curve in the TSA reaches 
the needed information size, or the monitoring or futility 
boundary, it indicates that sufficient clinical trials have been 
conducted to obtain a meaningful result, and more trials are 
unlikely to change the observations [2–5].

The prevalence of overall mortality and secondary infec-
tions in the COVID-19 patients with or without IL-6 recep-
tor blockers were extracted from the published article [1]. 
We performed the TSA to investigate the efficacy of IL-6 
antagonists on overall mortality and secondary infections. 
The maximum type-I errors of 1% and type-II errors of 10% 
were fixed to calculate the required information size. The 
TSA for the significance of IL-6 blockers against all-cause 
death showed a crossing of the Z curve across the monitor-
ing boundary (Fig. 1A), indicating that enough clinical trials 
had been performed to conclude a protective effect against 
COVID-19 mortality. On the other hand, subgroup analysis 
found that the Z curve for tocilizumab exceeded the required 
information size (Fig. 1C), whereas clinical investigations 
with 10,820 more participants are required to reach a valid 
conclusion for sarilumab (Fig. 1E).

The Z curve approached the futility boundary demonstrat-
ing that IL-6 blockers play no significant role in secondary 
infections (Fig. 1B). The subgroup analysis also found the 
inclusion of enough clinical trials as the cumulative Z curve 
crossed the futility line and revealed no significant role for 
sarilumab (Fig. 1F). However, additional clinical studies, 
including 14,422 COVID-19 patients, are necessary to con-
clude the role of tocilizumab in controlling the secondary 
infections because the cumulative Z curve did not breach the 
monitoring or futility boundary or reach the required level 
information line (Fig. 1D).

To summarize, future clinical trials with sarilumab must 
be done to investigate its protective effect against all causes 
of death, and the effectiveness of tocilizumab for minimizing 
secondary infections, if any, must be explored. * Aditya K. Panda 
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Fig. 1  Trial sequential analysis plots of the primary outcome (death) 
and secondary infections after SARS-CoV-2-infected subjects treated 
with IL-6 blockers. TSA software was employed for the analysis, and 
results are shown in graphs., IL-6 blockers in death (A) and second-
ary infection (B), the role of Tocilizumab in death (C) and second-

ary infections (D), the role of sarilumab in death (E), and secondary 
infection (F). To the left, the red, inward-sloping lines are the trial 
sequential monitoring boundaries. To the right, the red outward slop-
ing lines are the futility region. The solid blue line is the cumulative 
Z curve
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