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ABSTRACT
Objective. People who are exposed
to severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) could develop a potentially fatal disease with
lung involvement and severe cytokine
storm syndrome (CSS) – coronavirus
disease 2019 (hereafter, COVID-19).
Tocilizumab (TCZ) was administered
to these subjects, despite the lack of
randomised clinical trial data. Hence,
summarising data on the mortality rate
and related risks factors may help physicians to correctly administer TCZ.
Methods. We performed a systematic
review and meta-analysis on mortality rate in TCZ- treated patients with
COVID-19 according to the PRISMA
guidelines. The pooled mortality rate
in TCZ-treated persons was calculated and meta-regressions were done to
investigate associated factors.
Results. We included 22 studies and
1520 TCZ-treated patients (mean
age: 61 years, 95% CI: 59–64; male:
71%, 95% CI: 64–78%). The mortality estimated pooled prevalence
was 19% (95% CI: 13–25, I2=100%,
p<0.00001) and improvement estimated pooled prevalence was 71% (95%
CI: 62–81). Factors associated with
the mortality are the number of patients in intensive care unit, the number of patients requiring invasive ventilation and the sera C-reactive protein
value before TCZ administration. We
observed a reduction in the odds of
mortality in TCZ-treated patients when
compared to those treated with other
therapies (OR=0.47, 95% CI: 0.22–
0.98, p=0.004).
Conclusion. This study showed that
the mortality pooled prevalence in
TCZ-treated patients is lower than the
overall mortality reported in patients
with severe COVID-19.

Introduction
On March 11, 2020, the World Health
Organization (WHO) declared the massive global outbreak of severe acute
respiratory syndrome coronavirus 2
(SARS-CoV-2) to be a pandemic. Understandably, we are facing one of the
most important health challenges in the
21st century. In this context, evidencebased medicine (EBM) data are crucial
to correctly allocate our resources to
optimise COVID-19 management. Although the majority of infected patients
show only a flu-like illness, characterised by high fever, cough, myalgia,
and fatigue, lung involvement has been
reported in 70% cases (1). In those
with pulmonary involvement, the associated negative prognostic factors
are age; male sex; co-morbidities such
as cardiovascular diseases (CVDs); coinfections; and increased serum levels
of pro-inflammatory markers such as
C-reactive protein (CRP), interleukin
(IL)-6, and ferritin (2). IL-6 is an inflammatory molecule involved in the
development of cytokine storm syndrome (CSS), which characterises severe COVID-19 (3-5). Inhibiting IL-6
is considered one of the best therapeutic options during CSS, as previously
reported in chimeric antigen receptor
T-cell therapy in oncologic patients (6).
Tocilizumab (TCZ) is a recombinant
humanised antibody directed against
the IL-6 receptor, and it is capable of
inhibiting the binding with both soluble and cell-surface receptors, thereby
preventing the downstream signaling
cascade (7).
Accordingly, the first clinical trial was
planned in China to investigate the efficacy and safety of TCZ for prompt improvement of respiratory function and
the overall clinical scenario in Chinese
patients with severe COVID-19 (ChiC-
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TR2000029765). This study confirmed
the positive results already reported in
some case reports (8-10). After these
data, TCZ has been widely administered,
despite the lack of high-quality studies
and randomised clinical trials. Furthermore, because of the clinical heterogeneity of symptoms in SARS-CoV-2 infected patients, it is imperative an early
identification of a likely sub-group of
patients who might benefit from TCZ
treatment. Keeping in mind these critical
points and being the pandemic still active, over-stressing healthcare systems
world-wide, a systematic analysis of the
growing body of literature may be of
interest to provide an EBM information
concerning this potential very important
treatment strategy.
Therefore, we conducted a systematic
literature review and meta-analysis of
observational studies to determine the
outcome of COVID-19 in TCZ-treated patients in terms of mortality rate
and related risk factors, as well as to
summarise the clinical and serological
characteristics of TCZ-treated COVID-19 patients.
Materials and methods
Protocol
This study was conducted according
to the Cochrane Collaboration and the
Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) statement (11). The PRISMA checklist is presented in Supplementary Table S1.
Eligibility criteria
In this study, we included all peer-reviewed published articles that reported
demographic, clinical, and serological characteristics of TCZ-treated patients with SARS-CoV2 infection. We
selected all the studies conducted in
COVID-19 patients with a confirmed
diagnosis (Population) and treated vs.
non-treated with TCZ (Intervention
and Control) that reported the mortality
rate and associated factors (Outcome).
We included all the studies published
from January 1, 2020 to July 21, 2020.
Review articles, case reports, opinion
articles, letters, brief reports, non-English publications, and those with missing data were excluded.
1248

Fig. 1. PRISMA 2009 flow diagram.

Search strategy and study selection
We conducted a systematic search in
MEDLINE, Cochrane Library, SCOPUS, and Web of Science databases to
identify all relevant English-language
publications, with the terms: (“SARSCoV2” OR “COVID-19”) AND (“tocilizumab” OR “il6” OR “anti-IL6”). Two
independent reviewers (OB and PR)
first screened the retrieved papers based
on the title and abstract (Fig. 1). If it
was not clear from the title and abstract
whether the paper contained relevant
data, the full paper was retrieved. The
list of all excluded papers after full-text
assessment is reported in Supplementary Table S2. Finally, we scrutinised the
reference lists of the identified articles
to find additional pertinent studies.

Data extraction
Data from the selected articles were
extracted according to the first author;
publication year; country or region;
age of participants; study type; number of participants; number of patients
treated with TCZ; sex; comorbidities
(hypertension, diabetes, previous lung
disease, CVDs); number of patients in
the intensive care unit (ICU); number
of patients requiring invasive ventilation (IV); lymphocyte number; serological markers (IL-6, CRP, Ferritin);
and outcomes after treatment (improvement or stabilisation, ICU admission, and death). Wherever data were
missing or inconsistent, the authors
were contacted to obtain the necessary
information.
Clinical and Experimental Rheumatology 2020
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Assessment of methodological
quality
The quality of studies included in the
quantitative analysis was assessed using the “star system” of the Newcastle-Ottawa Quality Assessment Scale
(NOS) (12). The minimum and maximum scores that could be awarded were
0 stars and 9 stars, respectively (Suppl.
Table S4). Studies that scored ≥7 stars
were regarded as high quality. For caseseries studies, we assessed the quality
using the Quality Assessment Tool for
Before-After (Pre-Post) Studies with
No Control Group proposed by the
National Heart, Lung, and Blood Institute–US Department of Health & Human Services (https://www.nhlbi.nih.
gov/health-pro/guidelines/in- develop/
cardiovascular-risk-reduction/tools/before-after). After scoring each item, an
overall rate (good, fair, or poor) was assigned by each reviewer (Suppl. Table
S5). The quality assessment was performed by two reviewers (OB and PR)
and any disagreement was resolved by
a third reviewer (RG) who re-evaluated
the original study.
Statistical analysis
Pooled prevalence and their 95% confidence intervals (95% CI) were used to
summarise the weighted effect size for
each variable using the binary randomeffects model, except for median age,
IL-6 levels, and CRP levels, where a
continuous random effect model was
applied (13, 14). The relationship between mortality and treatment with TCZ
was assessed using odds ratio (OR) and
95% CI as well as by Mantel-Haenszel
estimates. A significant heterogeneity
was expected among studies. Data were
combined using random effect models,
which assumes that the included studies have varying effect sizes, thus providing a conservative estimate of the
overall effect. The Cochrane chi-square
(Cochrane Q) test and I2 test were carried out to analyse the heterogeneity
among the results of different studies.
An I2 value <25% was considered indicative of no heterogeneity, while I2>50%
and/or p<0.05 indicated substantial heterogeneity (15). Meta-regression model
analysis for the estimated pooled prevalence of mortality was conducted to inClinical and Experimental Rheumatology 2020

vestigate study heterogeneity (16). Heterogeneity was investigated by looking
at a number of possible covariates that
could affect the estimated pooled prevalence of mortality: age, male sex, hypertension, previous lung disease, diabetes, CVDs, patients in ICU before TCZ
treatment, patients requiring IV before
TCZ, CRP levels, and IL-6 levels, ferritin levels, lymphocytes. The extracted
data were analysed using the statistical
software R (v. 3.0.3; R Foundation for
Statistical Computing, Vienna, Austria)
and the Review Manager (RevMan) of
the Cochrane Library (v. 5.3; Copenhagen: The Nordic Cochrane Centre, The
Cochrane Collaboration, Copenhagen,
Denmark).
Results
Study selection and characteristics
A total of 708 articles were retrieved
by using the above-mentioned search
strategy and, after screening titles and
abstracts, 63 articles were selected for
full-text assessment. After review, 25
studies were included in the qualitative and 22 studies were included in
the quantitative analysis. All the studies
were published during the COVID-19
outbreak, starting from March 26, 2020
to July 21, 2020, when we conducted
this review. Eight out of those studies were conducted in Italy (17-24);
seven in US (25-31); three in France
(32-34); two in China (35, 36); one
in Spain (37); one in Qatar (38); and
one in Turkey (39). All these studies
referred to the general population. Of
the 23 included studies, 14 were singlearm studies, and 9 reported data from
a control group. The main characteristics of the selected studies are reported
in Table I. All included patients had a
confirmed diagnosis of SARS-CoV-2
infection, per the results of real-time
reverse transcriptase polymerase chain
reaction (RT-PCR) from clinical nasopharyngeal swabs, except for one person included in the Turkish study (39).
The inclusion criteria were similar in
all studies and included all persons with
at least one of the following characteristics: (i) respiratory rate, ≥30 breaths/
min; (ii) peripheral capillary oxygen
saturation (SpO2), ≤93% while breathing room air; and (iii) PaO2/FiO2, ≤300

mmHg. Considering the fast spread-up
of this virus and the high mortality rate
observed in several Countries, many
observational studies were performed
and rapidly published, with a median
time from receipt to acceptance of 6
days (40) to give medical information
as soon as possible. Thus, the overall
quality of selected studies is still poor,
being many retrieved studies retrospectively designed and still waiting for
randomised trials, which naturally need
longer time to be concluded (Table I,
Suppl. Tables S4, S5). Furthermore, the
selected studies for this meta-analysis
showed different outcomes, as reported
in Supplementary Table S6, and this diversity, together with the different study
design, may partially explain the results
variability. The main clinical and demographic characteristics of TCZ-treated
patients are reported in Table I.
Tocilizumab-treated patients:
main outcomes and findings
We assessed the mortality rate (22
studies) and the number of persons
improved or stabilised (16 studies).
With respect to the mortality rate, the
estimated pooled prevalence was 19%
(95% CI: 13–25), with a high heterogeneity (I2=100%, p<0.00001) (Fig.
2). Meta-regression analysis was performed to investigate sources of heterogeneity and factors associated with
the main outcome. The number of participants in ICU (meta-regression coefficient = 0.0046, p=0.002, adjusted
R=51.13%), the numbers of participants with IV (meta-regression coefficient = 0.0037, p=0.0035, adjusted
R2 =24.05%) and the sera CRP levels
(meta-regression coefficient = 0.0019,
p=0.003, adjusted R2=43.19%) showed
significant positive association with the
number of death, but these variables did
not account for the high heterogeneity.
(Suppl. Table S3, Suppl. Fig. S1).
As shown in Figure 3, TCZ treatment
was associated with a significant reduction in the odds of mortality in
TCZ-treated patients when compared
with those treated using other therapies
(OR=0.47, 95% CI: 0.22–0.98, p=0.04).
A significant heterogeneity was observed among the studies (p for heterogeneity=0.004, I2=68%), and among its
1249
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Capra et al. 2020
Retrospective
7§
85
IV, SC (62) 63 (54-73)
45
28
8
8
0
0
Italy (21)
Price et al. 2020
7§
239
IV (153)
65 (23-92)
88
97
58
72
46
48
15.67)
135
USA (25)														
(6-34
(92-194)
Colaneri et al. 2020
Retrospective
6§
112
IV (21)
62.33
19
8
0
2
2
0.60
21.38
Italy (17)
Campochiaro et al. 2020
Retrospective
9§
65
IV (32)
64±5.5
29
12
1
4
4
0
155±27
1400
Italy (23)																 (1027–2777)
Somers et al. 2020
5§
154
IV (78)
55 ±14.9
43
50
29
8
10		
78
0.9 ±0.4
185
1262
USA (26)															
(112– 278)
(738–1804)
Rojas-Marte et al. 2020
Retrospective
8§
193
- (96)
58.8±13.6
29
8
4
15
61
171±89
1023±934
USA (27)
Klopfeinstein et al. 2020
Retrospective
9§
45
IV (20) 76.8 (52–93)
11
4
5
14
158
France (32)															 (61–309)
Quartuccio et al. 2020
Retrospective
5§
111
- (42)
62.4±11.8
33
20
27
63.5
79.05
Italy (20)
													(37.25-135.5) (47.8-186.22)
Rosotti et al. 2020
Retrospective
8§
222
IV (74)
59 (51-71)
61
24
Italy (24)
Alattar et al. 2020
Retrospective
Poor*
25
IV (25)
58 (50-63)
23
12
3
25
21
0.9
95.2
Qatar (26)
												
(0.7-1.1)
(49.8-204.4)
Lohse et al. 2020
Retrospective
Poor*
34
IV (34) 75.3 (52-93)
24
18
4
6
10
0.87
146.0
1474.7
France (33)
												
(0.02-1.51)
(23.8-283.1)
(156-6115)
Morrison et al. 2020
Retrospective
Fair*
81
IV (81)
64 (58–71)
56
60
15
37
23
74
70
22
168
1470
USA (28)
													
(7.0–62)
(112–272)
(885–2543)
Borku et al. 2020
Retrospective
Poor*
12
IV (12)
65.83±11.3
6
7
3
7
4
1.14±0.41
109.83±55.78 639.25±487.53
Turkey (29)
Conrozier et al. 2020
Retrospective
Fair*
40
- (40)
France (34)
Knorr et al. 2020
Retrospective
Poor*
66
IV (66) 61 (54.5-67)
41
49
11
28
18
174.3
1146
USA (29)
														 (94.4-250.6)
(753-2422)
Jordan et al. 2020
Fair*
27
- (27)
63 (51-75)
23
12
9
3
7
21
USA (30)
Luo et al. 2020
Retrospective
Poor*
15
- (15)
73 (62-80)
12
9
4
3
46.8
126.9
China (24)
													
(16,4-627.1)
(10.7-257.9)
Fernández-Ruiz et al.
Retrospective
Fair*
88
IV (88)
46.8±10.7
58
19
12
5
0.9±0.4
109.6 ±296.1
156±83
1.860 ±2.493
2020 Spain (37)
Morena et al. 2020
Prospective
Fair*
51
IV (51)
50±5
40
15
5
6
25
9
6
0.8
116
189
Italy (23)
												
(0.6-1.1)
(65-180)
(138-268)
Sciascia et al. 2020
Prospective
Fair*
63
IV/SC (63) 62.6±12.5
56
24
3
6
5		
5
Italy (19)
Antony et al. 2020
Fair*
80
IV (80)
63 (51-72)
45
47
37
342.50
11
595
USA (31)
													
(78.25-666.25)
(6-18.75)
(311.25-1022.50)
Toniati et al. 2020
Prospective
Poor*
100
IV (100)
62 (57-71)
88
46
17
16
43
57
0.62
41
113
1689
Italy (18)
												
(0.41-0.84)
(10-102)
(45-169)
(981-3533)
Xu et al. 2020
Retrospective
Poor*
21
IV (21) 56.8 (25–88)
18
9
2
5
4		
2
153.44±296.63 75.06±66.80
China (23)

Author, year,
Study type
Quality
n
TCZ
Age, mean
Male Hyper- Lung Diabetes CVDs ICU
IV
LymphoIL-6 (pg/mL) CRP (mg/L)
Ferritin
Improved Death
country		
score		
(n)
(SD) or
(n) tension disease		
(n)
(n)
(n)
cytes
(range or SD) (range or SD)
(ng/mL)
or
(n)
9
					
median (range)
(n)
(n)
(×10 /L)			
(range or SD)
stabilised
																	
(n)

Table I. Main characteristics of included studies.
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Clinical and Experimental Rheumatology 2020

Tocilizumab and COVID-19: a meta-analysis / O. Berardicurti et al.
Fig. 2. Pooled prev-

alence of mortality in
tocilizumab-treated
patients.

Fig. 3. Meta-analysis of the mortality between tocilizumab-treated persons and other treatments (SoC)-treated persons.

Meta-analysis of the mortality between tocilizumab-treated persons and other treatments (SoC)-treated persons. The size of squares is proportional to the
weight of each study. Horizontal lines indicate the 95% CI of each study; diamond, the pooled estimate with 95% CI.
n: number of persons at baseline; OR: odds ratio; SoC: standard of care.

sources, at the meta-regression analysis,
we found the number of patients with
diabetes (meta-regression coefficient =
-0.28, p=0.045, adjusted R2=36.75%),
the number of patients in ICU (meta-regression coefficient = 0.18, p=0.042, adjusted R2=53.06%), and the number of
patients requiring IV (meta- regression
coefficient = 0.033, p=0.043, adjusted
R2=43.93%) were significant associated
with mortality. Although these factors
are associated with the main outcome,
they cannot fully explain the high heterogeneity observed.
As shown in Supplementary Figure S2,
a publication bias was revealed by a
clear asymmetry in the funnel plot of
studies analysing the overall estimates
mortality between TCZ-treated patients
Clinical and Experimental Rheumatology 2020

and patients not treated with TCZ. Although the trim and fill analysis estimated the absence of one study in the
left side of the distribution (Suppl. Fig.
S2), the adjusted odds model was still
significant (p=0.019), confirming the
reduced mortality in TCZ-treated patients. The estimated pooled prevalence
of patients who improved or remained
stable, after receiving TCZ treatment,
was 71% (95%; CI: 62-81), with a high
heterogeneity (I2=91%; p<0.0001).
All data are summarised in Table II
and Supplementary Table S3. Briefly,
prevalence of male gender was 71%
(95%; CI: 64–78%) with high heterogeneity (I2=88%; p<0.0001) (22 studies),
and the median age ranged between 59
and 64 years, with an estimated pooled

mean of 61, with high heterogeneity (I2=88%; p<0.0001) (21 studies).
Among the reported co-morbidities,
we selected and analysed hypertension,
diabetes, previous lung diseases, and
CVDs. The estimated pooled prevalence for hypertension was very high,
51% (95%; CI: 44–57) with high heterogeneity (I2=82%; p<0.0001) (20
studies). Diabetes showed an estimated
pooled prevalence of 25% (95%; CI:
17–32) (21 studies); CVDs showed an
estimated pooled prevalence of 24%
(95%; CI: 17–30) (18 studies); and lung
diseases showed an estimated pooled
prevalence of 19% (95%; CI: 12–26)
(16 studies). All showed a high degree
of heterogeneity. The pooled prevalence of patients in the ICU was 45%
1251
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Table II. Meta-analysis outcomes (random-effects model).
Variable
n of studies Prevalence
		
(%) or mean
Male gender
Age (year)
Hypertension
Diabetes
CVDs
Lung disease
Participants in ICU
Participants with IV
Participants improved or stabilised after TCZ
Mortality rate

23
23
20
21
18
16
7
14
16
22

71
61.64
51
25
24
19
45
44
71
19

95% CI

n

I2

t2

64-78
59.45-63.82
44-57
17-32
17-30
12-26
14-76
26-61
62-81
13-25

1460
1460
1285
1364
1130
1082
393
1136
888
1193

87.99
88.11
81.68
89.32
82.29
86.47
98.47
98.10
91.25
100

0.028
19.01
0.017
0.033
0.019
0.024
0.294
0.164
0.048
0.02

p
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
0.0006
<0.0001
<0.0001
<0.00001

Q
186.24
286.86
110.00
213.32
78.60
126.69
337.02
582.28
156.13
129.00

CI 95%: confidence interval 95%; n: sample size; I2: Index for the degree of heterogeneity; t2: tau-squared, measure of heterogeneity; p: p-value; n: number;
CVDs: cardiovascular diseases; IV: invasive ventilation; TCZ: Tocilizumab; IL-6: interleukin-6; CRP: C-reactive protein.

(95%; CI: 14–76) (7 studies). As far
as the number of patients requiring IV
were concerned, the pooled estimated
prevalence was 44% (95%; CI: 26–61)
(14 studies), with high heterogeneity.
Discussion
Severe COVID-19 is associated with
high mortality in different Countries
and health-care systems are facing this
pandemic without specific anti-viral
treatments and/or vaccines. Thus, data
emerging from available literature are
crucial to help physicians in the decision making, how to treat these patients
at front-line, every-day. In this study,
analysing data derived from 1520 TCZtreated patients, the estimated pooled
prevalence of mortality (19%), is largely lower than the mortality reported so
far (41-44). In fact, a previous retrospective analysis, including 1438 hospitalised patients, showed a mortality
rate of 25.7%, and, in the same study,
as far as non-ICU patients were considered, the mortality rate was 19.6% (41).
These data confirmed the important
therapeutic effect of TCZ, in COVID-19
patients, decreasing the mortality of the
sub-group at higher risk (ICU and IV
patients) to the same level of patients
with a mild disease, not needing intensive care. Furthermore, a large variability concerning mortality in ICU patients,
has been reported ranging from 26%
(42) to 78% (43). The results of pooled
data clearly show that higher the number of patients needing intensive care
hospitalisation (ICU and/or IV) higher
the mortality rate, thus confirming what
already reported, since probably affect1252

ed by a more severe disease (41), and
with a higher risk for poor prognosis
(45). As far as the laboratory variables
are concerned, only CRP sera values
showed a positive association with the
pooled mortality rate. CRP levels were
found to be higher in severe COVID-19
patients when compared to patients with
a mild disease (46). Furthermore, it has
been reported that higher CRP level on
admission may be considered as an independent factor of disease severity,
being the higher values associated with
poor prognosis (47). Surprisingly, in our
analysis, we did not find any association between IL-6 sera value at baseline
and the mortality rate, after TCZ treatment. It must be pointed out that only
9 out of 23 included studies reported
IL-6 values before the treatment. Furthermore, no one of studies considered
the prognostic value of IL-6 as primary
end-point to evaluate the response to
TCZ treatment. At present, it has been
proposed that higher IL-6 sera values, in
COVID-19 patients, are associated with
early worsening and negative outcome
(48-51). On these bases, it is still matter of debate the possible role of IL-6
in predicting TCZ response. More than
70% of TCZ-treated patients showed
rapid improvement and/or stabilisation
of clinical conditions, again confirming
the usefulness of TCZ in the management of severe COVID-19.
As far as the OR for mortality rate
was concerned, TCZ-treated patients
showed a significant lower OR when
compared with patients treated with
other therapies; taking together all these
results our paper supports the choice of

IL-6 inhibition for controlling the CSS
in severe COVID-19 patients, as suggested from many Authors (52-54).
The mean age of TCZ-treated patients
was 61 (59–64) years, mirroring what
observed the available literature (42),
whereas our data failed to identify any
relationship between old-age and mortality (55). In our analysis the TCZtreated patients were predominantly
male (71%), and hypertension was the
most common co-morbidity, with a
pooled estimated prevalence of 51%
(45), followed from diabetes, whose
estimated prevalence was 25%. In this
analysis, among all the assessed comorbidities, only diabetes, seems to influence the mortality rate in TCZ-treated patients. Of note, the analysis of our
patients showed a higher prevalence of
diabetes when compared to the prevalence reported in Chinese cohort (56).
Interestingly, diabetes was suggested
as a negative prognostic factor also for
ARDS development in COVID- 19 patients (57), strongly associated with the
prevalence of deaths (58, 59).
To our knowledge, this systematic review and meta-analysis is the first report to provide a comprehensive analysis of the demographic and clinical
findings, co-morbidities, and laboratory
abnormalities associated with mortality in COVID-19 patients treated with
TCZ. We analysed data from 22 studies
with 1520 TCZ-treated patients from
Italy and China – the two countries
with the most severe outbreak during
the early phase – US, Spain, France,
Turkey, and Qatar. Despite the lack of
high-quality published data, our findClinical and Experimental Rheumatology 2020
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ings may be considered robust (owing
to the pooled results) after combining all the studies by using a randomeffects model. We are aware that our
results may be influenced by the lack of
randomised control studies, as well as
the small number of available studies,
mainly retrospective. The majority of
the included studies were conducted in
different settings by selecting different
patient populations (ICU and non-ICU
persons), and also with different TCZ
dosages and routes of administration
(Suppl. Table S6). Furthermore, even
when different studies shared similar
inclusions criteria, the timing for TCZ
administration was different, strongly
confirming the need of a common therapeutic strategy in this setting (60-61).
Therefore, the overall generalisability
of the meta-analysis results must be
interpreted with caution. On the other
hand, to tackle this dramatic pandemic,
a better knowledge about drugs potentially helpful in the treatment of COVID-19 is an urgent need. In this setting,
a deeper understanding of the role of
TCZ in the treatment of severe COVID-19 may allow physicians to reduce
the latency in the therapeutic decision
and the health systems how to correctly
allocate medical resources.
Conclusions
The SARS-CoV-2 pandemic is still
prevalent in many countries worldwide,
heavily burdening the healthcare systems, and consuming a large amount
of resources. In this meta-analysis, we
found that the mortality pooled prevalence in COVID-19 patients treated with
TCZ is lower than the overall mortality
in those that underwent different therapies. Additional data will be required to
enhance the quantitative analysis about
the mortality rate in patients with severe
COVID-19 treated with TCZ and the
possible associated risk factors. In conclusion, our data may provide important
clinical information to physicians directly tackling the COVID-19 outbreak
and help them with better therapeutic
decision making.
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