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Abstract

Background This study was aimed to assess the efficacy and safety of tocilizumab (TCZ) and to investigate the factors related
to the progress and mortality of patients with a secondary cytokine release syndrome caused by SARS-CoV-2.

Methods A retrospective descriptive observational study of hospitalised patients with a positive polymerase chain reaction
(PCR) result for SARS-CoV-2 and whose clinical evolution required the administration of one or more doses of TCZ was
conducted. Demographic variables, clinical evolution, radiologic progress and analytical parameters were analysed on days
1, 3 and 5 after administration the first dose of TCZ.

Results A total of 75 patients with a clinical history of Accurate Respiratory Distress Syndrome (ARDS) were analysed,
among whom, 19 had mild ARDS (25.3%), 37 moderate ARDS (49.4%) and 19 severe ARDS (25.3%). Lymphocytopenia
and high levels of PCR, p-Dimer and IL-6 were observed in almost all the patients (91.8%). Treatment with TCZ was associ-
ated with a reduction of lymphocytopenia, C-reactive protein (CRP) levels, severe ARDS cases and fever. Although a better
evolution of PaO,/FiO, was observed in patients who received two or more doses of TCZ (38/75), there was an increase in
their mortality (47.4%) and ICU admission (86.8%). The 30-day mortality rate was 30.7% (20.5-42.4% CI) being hyperten-
sion, high initial p-dimer levels and ICU admission the only predictive factors found.

Conclusion Based on our results, treatment with TCZ was associated with a fever, swelling and ventilator support improve-
ment. However, there is no evidence that the administration of two or more doses of TCZ was related to a mortality decrease.
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Introduction

SARS-CoV-2 (Severe Acute Respiratory Syndrome Corona-
virus 2) is an emerging infectious process first described in
Wuhan, China, which has spread rapidly to other countries
since December 2019.

Most patients have mild cases whose symptoms are
usually self-limiting (fever, dry cough, dyspnoea, nausea,
diarrhoea, and rhinorrhoea) [1]. However, some patients
progress rapidly to more severe (13.8%) and critical states
(6.1%) developing Acute Respiratory Syndrome, septic
shock and/or multiorgan failure [1, 2].

The mortality rate [Case Fatality Rate (CFR): number
of deaths/number of confirmed cases] varies widely world-
wide: Italy, 14.5%; the United Kingdom, 14%; Spain, 11.1%;
Germany, 4.7%; China, 5.5%; and the United States, 5.4%
[3]. Mortality increases with age (>80 years, CFR 21.9%)
and the presence of comorbidities: 13.2% in patients with
cardiovascular disease, 9.2% in patients with diabetes and
8.4% in patients with hypertension [1].

Pneumonia caused by SARS-CoV-2 is characterised by
the hyperactivation of effector T cells and a systemic inflam-
matory response caused by the excessive production of pro-
inflammatory cytokines, especially Interleukin 6 (IL-6). This
reaction, known as a “cytokine storm”, has been previously
described in patients in response to iatrogenic or infectious
stimuli. IL-6 and other cytokines produced in the cytokine
storm contribute to the pathological process with increased
vascular permeability and disseminated intravascular coagu-
lation [4].

In the event of viral infection, the above processes con-
tribute to the increased spread of the virus, thus providing
a metabolic environment that can trigger patient death [2].
This process described in patients with COVID-19 relates
to the clinical and analytical characteristics observed in
cytokine release syndrome (CRS) [5, 6]. That is why sev-
eral authors have proposed the blocking of IL-6 as adjunct
therapy in patients who begin to develop the cytokine storm
to reduce inflammation, inflammation-associated lung dam-
age and Intensive Care Unit (ICU) hospitalisation [2, 7-9].

Tocilizumab (TCZ) is a humanised recombinant IgG1
monoclonal antibody that binds to interleukin 6 receptors

@ Springer

both soluble and membrane-attached (IL-6Rs and IL-6Rm)
and inhibits IL-6 mediated signalling. Currently, TCZ is
indicated in CRS and other inflammatory processes related
to the release of IL-6 such as rheumatoid arthritis, juvenile
idiopathic arthritis, or Giant Cell Arteritis (GCA) [10].

Preliminary data from an observational study in China of
21 severe COVID-19 patients receiving TCZ showed clinical
and radiological improvement with a decrease in C-reactive
protein (84.2%) and an increased lymphocyte count (52.6%)
[9].

Evidence to date shows that CRS occurs in a large num-
ber of severe patients with COVID-19, being one of the
leading causes of death. IL-6 is a key molecule in the pro-
cess, therefore, antagonising the IL-6 receptor with TCZ
may be an attractive strategy in the treatment of patients
with COVID-19. Several clinical trials are currently under-
way globally to evaluate the efficacy and safety of TCZ in
COVID-19 treatment.

The aim of this study is to evaluate the safety and effi-
cacy of TCZ treatment through the evolution of clinical and
analytical parameters, as well as to investigate the factors
influencing the prognosis and mortality of patients with CRS
secondary to SARS-CoV-2 infection.

Methods

A retrospective, descriptive and observational study was
conducted on patients hospitalised between the 18 March
2020 and the 18 April 2020 with a PCR COVID-19 positive
test result for SARS-CoV-2 and whose clinical evolution
required the administration of TCZ. The study was approved
by the Ethics Committee for Drug Research at the Segovia
Care Complex. The consent of all participants was obtained
and reflected in the clinical records.

Patients were selected based on the following inclusion
criteria: age between 18 and 85 years, evidence of pneu-
monia with imaging tests (chest X-ray or chest CT scan)
and deterioration of the clinical situation during admission
which required targeted TCZ treatment. The administration
of TCZ was carried out following the recommendations of
the hospital protocol: interstitial pneumonia with severe res-
piratory failure (SCORE > 2), rapid respiratory deterioration
that requires non-invasive or invasive ventilation (satura-
tion <92% in ambient air or alveolar oxygen pressure ratio
(PaO,)/Fraction of Inspired Oxygen (FiO,) <300 mmHg),
presence of another organ failure (shock or a SOFA
scale score > 3), criteria of severe Systemic Inflamma-
tory Response, high levels of IL-6 (>40 pg/ml) (or alter-
natively: p-dimer levels (> 1.5 pg/ml) or progressively
increased p-dimer) or radiological progression. Patients
were excluded if they had: baseline levels of alanine ami-
notransferase (ALT) or aspartate aminotransferase (AST) > 5
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times the normal upper limit, neutrophils < 0.5 x 10°/ul,
platelets < 50 x 10°/mm?, documented sepsis caused by
other pathogens, presence of comorbidity that could lead to
poor prognosis according to clinical judgment, complicated
diverticulitis, intestinal perforation or ongoing skin infec-
tion. Concomitant therapy with antibiotics, corticosteroids,
lopinavir/ritonavir, and hydroxychloroquine was permitted.

TCZ was administered intravenously (central or periph-
eral) at fixed doses of 600 mg (patients > 75 kg) and 400 mg
(patients <75 kg) over 1-h periods. Patients experiencing
worsening analytical parameters, respiratory status or partial
clinical improvement received a second and/or third admin-
istration of TCZ 12 and 24 h after the first infusion.

The following demographic variables were analysed:
age, sex, comorbidities (arterial hypertension, dyslipidemia,
Diabetes Mellitus, obesity, smoking, stroke, ischaemic heart
disease, asthma and chronic obstructive pulmonary disease
(COPD)) and time elapsed from the onset of symptoms until
hospital admission.

Analyses were carried out of the values of total lympho-
cytes, C-reactive protein (CRP), pb-dimers and ferritin on
days 0 (basal) and 1, 3 and 5 after administration of the first
dose of TCZ, as well as the levels of IL-6 before treatment
with TCZ. The clinical evolution of patients was analysed
using: the disappearance of fever (> 38 °C), radiological
improvement (chest X-ray), the evolution of Acute Respira-
tory Distress Syndrome (ARDS) by means of the PaO,/FiO,
ratio, whether admission to ICU was required or not, hospi-
tal admission duration and mortality rate after 30 days. The
safety of the treatment was analysed through the adverse
reaction log, which was reflected in the medical history. Pro-
calcitonin levels prior to TCZ administration were analysed
to avoid the occurrence of possible co-infections.

The data were analysed using the SPSS version 22.0
(SPSS Inc. IBM) software. Quantitative variables were
described using absolute frequency and percentage tables,
with 95% Confidence Intervals estimate (95% CI). The sta-
tistical normality adjustment of quantitative variables was
tested with the Kolmogorov—Smirnov Test and catego-
rised using the Cochran and McNemar Test. For the study
of the influence of the data collected on mortality, a uni-
variate analysis was carried out using the Chi-square and
Kaplan—-Meier log-rank Test. Values p <0.05 (5%) were
considered statistically significant.

Results

A total of 75 patients were included, 55 men (73.3%) and
20 women (26.7%), with positive PCR test results for
SARS-CoV-2. The mean age was 64 years (range from 24
to 84). Most patients had a diagnosis of bilateral pneumonia
(72/75; 96%). Forty-three patients (57.3%) had one or more

cardiovascular risk factors (arterial hypertension 26.7%, dys-
lipidemia 26.7%, diabetes mellitus 16%, obesity 20% and/
or smoking 8%), 7 patients (9.3%) had 1 or more cardiovas-
cular diseases (ictus 4%, ischaemic heart disease 6.7%) and
13 patients (17.3%) had at least a lung disease (COPD 4%,
asthma 5.3%, others 9.3%) (Table 1).

Prior to administration of TCZ, 23/75 patients (30.6%)
had a fever (> 38 °C), and all patients had received cor-
ticosteroids (methylprednisolone 250 mg) 1-3 days before
TCZ administration. The PaO,/FiO, ratio mean at the start
of treatment was 145.5 mmHg (range 55-416 mmHg) with
19/75 patients with mild ARDS (25.3%), 37/75 with mod-
erate ARDS (49.4%) 19/75 with severe ARDS (25.3%).
In the analysis prior to the administration of TCZ, most
patients (91.8%) had a decreased lymphocytic count (mean:
0.7 +0.4x 10°/ul) and all of them had elevated CRP levels
(mean: 15.7 +11.4 mg/dl). p-Dimer and ferritin were also
elevated with means prior to treatment of 2.2 pg/ml (range
from 0.3 to>20.0 ug/ml) and 1446 ng/ml (range from 79 to
11,445 ng/ml), respectively. IL-6 levels in serum prior to the
administration of TCZ could be determined in 16 patients
with a mean of 83 pg/ml (range from 5.3 to 487 pg/ml).

Table 1 Demographic features, clinical presentations and comorbidi-
ties of patients (N=75)

Variable Median % (Freq.) 95% CI (%)
Age 64
Men 73.3% (55) 61.9-82.9
Women 26.7% (20) 17.1-38.1
Comorbidities
HBP 26.7% (20) 17.1-38.1
Dyslipidemia 34.7% (26) 24.0-46.6
Diabetes mellitus 16.0% (12) 8.6-26.3
Obesity 20.0% (15) 11.6-30.8
Smoking 8.0% (6) 3.0-16.6
Ictus 4.0% (3) 0.8-11.2
I. Cardiopathy 6.7% (5) 2.2-149
Asthma 5.3% (4) 1.5-13.1
COPD 4.0% (3) 0.8-11.2
Other 9.3% (7) 3.8-18.3
Type of pneumonia
Unilateral 4.0% (3) 0.8-11.2
Bilateral 96.0% (72) 88.8-99.2
IL-6 (pg/ml) 83
Fever> 38 °C 30.7% (23) 20.5-42.4
Antibiotic treatment 80.0% (60) 69.2-88.4
Admission to ICU 62.7% (47) 50.7-73.6
Exitus 30.7% (23) 20.5-42.4

Freq. frequency, CI confidence interval 95%, HBP high blood pres-
sure, I. Cardiopathy ischemic cardiopathy, Periph. Artery Disease
peripheral artery disease, COPD chronic obstructive pulmonary dis-
ease, IL-6 Interleukin 6
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Thirty-seven patients (49.3%) received a single dose of
TCZ and 38 (50.7%) received 2 or more doses. The mean of
the first and second administered dose of TCZ were 600 mg
and 400 mg, respectively. Due to the clinical situation, nine
patients (12%) received a third dose of TCZ with a mean
dose of 400 mg. The mean time from the onset of symp-
toms to the administration of the first dose of TCZ was
12.6+6.5 days (CI 11.3-13.9).

Owing to clinical deterioration, 47/75 patients (62.7%)
had to be admitted to the ICU. The mean time spent in ICU
was 18.9 +14.2 days. The univariate analysis showed obesity
(p=0.032), the value of the initial p-dimer number > 1.5 pg/
ml (p=0.03) and a severe initial PaO,/FiO, ratio (p <0.05)
as predictive factors for ICU admission. None of the patients
who were admitted to the ICU had COPD. In fact, the statis-
tical analysis showed COPD as a protective factor (p <0.05)
of ICU admission.

The 30-day mortality rate was 30.7% (23/75; CI
20.5-42.4%). Treatment with TCZ was associated with
a statistically significant reduction in lymphocytopenia
(p<0.01), CRP value (p <0.01), cases with severe ARDS
(p<0.01) and fever (p <0.01) on day 5 after its administra-
tion (Table 2). No significant variation in D-dimer and fer-
ritin values was found after treatment with TCZ.

Inferential analysis segmenting into two subgroups
according to the number of TCZ doses showed greater

Table 2 Evolution of analytical values in patients treated with TCZ

statistical significance in the improvement of PaO,/FiO,
ratio in patients receiving two or more doses (p <0.01 vs
p <0.05). The decrease in lymphocytopenia, however,
could only be demonstrated in the group of patients receiv-
ing a single dose of TCZ (Table 3). In the associative infer-
ential analysis of TCZ doses and the analytical and clinical
variables collected, a statistically significant relationship
was observed between the doses of TCZ received and the
baseline PaO,/FiO, ratio: patients with severe and moder-
ate ARDS received two or more doses (p <0.01). Simi-
larly, higher mortality (47.4% vs 13.5%; p <0.01) and ICU
admission (86.8% vs 38.8%; p<0.01) were observed in
patients receiving two or more doses of TCZ compared to
those receiving a single dose. The number of TCZ doses
received and an improvement in chest X-ray or fever could
not be linked.

A univariate analysis of the various mortality factors
collected was carried out, revealing a significant rela-
tion in patients with a clinical history of arterial hyper-
tension (p =0.029), initial values of p-dimer > 1.5 pg/ml
(»p=0.048) and admitted to the ICU (p <0.05). However,
it was not possible to develop a joint predictive model.

The hospital stay mean was 21 days (range from 5 to
71). Four patients experienced a temporary increase in
ALT/AST liver enzymes after TCZ administration. No
other adverse effects attributable to TCZ were described.

Valid N Before TCZ After TCZ p value
Day 0 Day 1 Day 3 Day 5
Lymphocytes (X 1073/ul) 49 0.64 (0.15/2.60) 0.64 (0.08/1.92) 0.59 (0.13/2.04) 0.91 (0.10/3.04) 0.000%**
<1.3x1073/ul 93.2% 92.1% 93.4% 74.2% 0.009%*
p-dimer (ug/ml) 46 2.23(0.31/>20.0)  2.55(0.29/>20.0) 2.90 (0.21/>20.0) 2.59 (0.21/>20.0) 0.370N8
> 1.5 pg/ml 71.2% 73.8% 75.0% 69.7%
0.5-1.5 pg/ml 20.5% 16.4% 16.7% 21.2%
<0.5 pg/ml 8.2% 9.8% 8.3% 9.1%
Ferritin (ng/ ml) 16 1446 (79/11,445) 1507 (347/9517) 1374 (12/6134) 1228 (287/2155) 0.138NS
> 300 ng/ ml 97.9% 100% 97.2% 97.7% 0.990NS
CRP (mg/dl) 47 13.80 (1.10/40.90) 7.85 (0.50/47.80) 2.00 (0.10/14.50) 0.60 (0.00/10.80) 0.000%**
> 0.8 mg/dl 100% 93.5% 78.3% 35.4% 0.000%**
PaO,/FiO, (mmHg) 69 - 145.50 (55/416) - 198.00 (93/450) 0.000%#*
0.000%#*
Severe - 25.3% - 4.3%
Moderate - 49.4% - 47.8%
Mild - 25.3% - 47.8%
Fever (>38 °C) 73 - 30.1% - 1.4% 0.000%#*

Data: median (rank)

NS non-significative to 5% (p > 0.05)
**Highly significative to 1% (p <0.01)
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Discussion

Given the current global situation, many Medicine Agen-
cies are trying to seek effective treatment for SARS-CoV-2
or a vaccine capable of curbing its transmission. To date,
however, no drug treatment has proved to be effective in
the management of ARDS in patients with COVID-19
[11]. This study describes our experience with TCZ treat-
ment in 75 severe and critical patients with COVID-19
admitted to a secondary level hospital in Spain.
Treatment with TCZ was significantly associated with
an elevated lymphocyte count and reduced CRP and fever
on day 5 after administration of TCZ. In addition, a sig-
nificant increase in PaO,/FiO, ratio was observed, with
improvements in patients with severe and moderate ARDS.
These findings coincide with those reported by the other
authors [9, 11-14]. Unlike Luo et al. and Alattar et al., we
were unable to find any significant differences in radio-
graphic improvement after treatment with TCZ [11, 12].
In patients with COVID-19, especially those with
a more severe pathology, there is a massive release of
pro-inflammatory mediators and cytokines such as IL-1,
IL-2, IL-6, IL-7, granulocyte colony-stimulating factor,
macrophage inflammatory proteinl-alpha, tumour necro-
sis factor a (TNFa), CRP, ferritin and p-dimer [15-19].
This cytokine storm, in addition to the patient’s aberrant
immune response, is associated with viral replication and
lung damage, with the formation of alveolar exudates that
hinder gas exchange and favour the appearance of the
ARDS, which can trigger multiorgan failure [17, 19, 20].
Based on these clinical parameters, it has been suggested
that the immunological profile of the disease in severe
COVID-19 patients resembles that of the CRS [21, 23].
Therefore, the use of immunomodulatory strategies, such
as those used in CRS may interfere with cytokine sig-
nalling and reduce hyperinflammation [21-23]. Several
immunomodulatory therapies have been proposed, includ-
ing specific (IL-1 and IL-6 receptor antagonists, Janus
Kinase inhibitors, anti-TNFa and convalescent plasma)
and nonspecific immunomodulators (corticosteroids,
human immunoglobulin, interferons, hydroxychloroquine/
chloroquine and prostaglandin D2 modulators) [21-23].
A study conducted by Wang et al. in 11 critical patients
showed a significant increase in IL-6 as an early indicator
of CRS-like reactions in pneumonia produced by SARS-
CoV-2 [24]. The other authors suggest that the severity of
the infection could be related to elevated IL-6 values, so it
could be an appropriate candidate in monitoring patients
during the infection, even after administration of TCZ
[25-27]. Our study could only determine previous IL-6
levels in 16 patients due to a lack of reactive laboratory
material up to the 3rd week after the pandemic started
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as it was not a regular analytical test. More than half of
the patients had higher IL-6 levels than the normal limit
(>40 pg/ml). Given the low number of samples, neverthe-
less, no relation could be found with high values of CRP,
lymphocytopenia, p-dimer or ferritin [25].

Approximately half of the patients received a single intra-
venous dose and the rest of the patients received two or more
doses with an interval of 12 h or 24 h since the first dose.
The dosage regimen of TCZ is very variable throughout the
studies, not having an exact regimen [11-14, 28]. The rec-
ommended dosage in Juvenile Idiopathic Arthritis and CRS
is 8 mg/kg up to a maximum of 800 mg [10]. Nevertheless,
given the lack of experience in patients with COVID-19
and the shortage of TCZ in March, our country’s Minis-
try of Health established recommendations based on the
guidelines collected for other known pathologies and data
published up to that time [9, 29-32]. Some authors suggest
that, in patients with severe ARDS, a single TCZ dose of
400 mg may not uniformly block all IL-6Rs, especially if
there is a large amount of IL-6/IL-6R complex circulation
that reduces the efficacy of TCZ [12, 33]. However, it is cur-
rently unknown which dose or route of administration could
be associated with better results.

In the analysis of the results obtained based on the admin-
istered doses, a greater improvement in PaO,/FiO, ratio was
observed in patients receiving two or more doses compared
to those receiving a single dose. This effect coincides with
what has recently been described by the other authors, sug-
gesting that the benefit could be in patients at higher risk of
death or mechanical ventilation [34].

In analysing baseline differences between the two groups
of patients, it was observed that those receiving two or more
doses of TCZ had a lower PaO,/FiO, ratio_ with a higher
proportion of patients with severe and moderate ARDS.
Similarly, on day 5, after administration of TCZ, all patients
administered two or more doses maintained p-dimer values
greater than 0.5 pg/ml, so they were in a more serious clini-
cal situation. Given the baseline situation of this group of
patients, it is reasonable to find higher mortality and admis-
sion to ICU than in those patients who received a single
administration. In a recently published retrospective study,
Campochiaro et al. also noted that patients receiving TCZ
and with a higher baseline PaO,/FiO, ratio were associated
with clinical improvement. However, as other authors, they
found no differences between patients who had received one
or more doses of TCZ [28, 35].

The 30-day mortality rate was comparable to that
reported in Milan in 45 patients with severe SARS-CoV-2
pneumonia treated with intravenous TCZ and similar inclu-
sion criteria (mortality 27%) [13]. COVID-19 mortality has
been highly variable (10-45%), with most estimates at about
30% [36]. Some of these variations may be related to age
difference, health-care delivery and a higher prevalence of
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comorbidities (cardiovascular disease, hypertension, and
diabetes mellitus) [1, 36-38].

In our study, we did not find age-related differences, but
we did find a statistically significant increase in mortality in
patients with arterial hypertension and those with baseline
D-dimer levels greater than 1.5 pg/ml. A prospective, mul-
ticentre study with 63 severe COVID-19 patients receiving
intravenous (8 mg/kg) or subcutaneous (324 mg) TCZ were
able to link baseline p-dimer levels to mortality [HR 5.01;
95% CI 1.04-29.17]. The authors concluded that treatment
with TCZ managed to reduce mortality 6 days after treat-
ment [HR 2.2; 95% CI 1.3-6.7 p <0.05] on improving PaO,/
FiO, ratio and PCR, ferritin, p-number and lymphocyte
count levels [39].

Since a joint predictive model could not be reached, the
variables that influenced the admission of patients to ICU
were studied. The only comorbidity that was significantly
associated with ICU admission was obesity. A descriptive
study of COVID-19 critical patients in the Seattle region
was one of the first to analyse the influence of body mass
index (BMI) on patient prognosis. In this study, the authors
observed that 85% of obese patients required mechanical
ventilation and 62% died. These proportions were higher
than those of non-obese patients, in which 64% required
mechanical ventilation and 36% died [40]. Conversely,
and unlike what has been reported in other articles, COPD
patients were associated with a lower ICU admission [1,
37, 38].

As part of our hospital protocol, patients received anti-
virals (lopinavir/ritonavir 400/100 mg BID for 7 days) and
hydroxychloroquine (200 mg BID for 5 days). However,
over time, antiviral and immunomodulatory treatment with
hydroxychloroquine was removed from the protocol due to
new publications showing the lack of benefit of this treat-
ment beyond the standard of care in COVID-19 [41, 42].

As adjunct therapy for hyperinflammation, patients
received methylprednisolone 250 mg for 3 days before the
administration of TCZ. Corticosteroids are involved in a
high number of key physiological processes including the
immune response and inflammation [21, 27]. The rationale
for its use is to downregulate pro-inflammatory cytokine
transcription and decrease host inflammatory responses in
the lungs, particularly in advanced stages of the disease [21,
22]. However, their use in COVID-19 patients is a much-
debated topic due to their adverse events, including delayed
viral clearance and an increased of secondary infections
[21-23]. Recently, preliminary results of the RECOVERY
trial reported that the administration of dexamethasone
6 mg/day for 10 days resulted in a lower mortality rates
among patients requiring oxygen or mechanical ventilation
[HR 0.64; 95% CI 0.50-0.82; p <0.01] [43]. Consequently,
the last interim guidance of the World Health Organization
(WHO) recommends the use corticosteroids in the treatment

of patients with severe and critical COVID-19 [44]. In addi-
tion, Ramiro et al. showed that in 172 patients with COVID-
19-associated cytokine storm syndrome, the use of high-
dose intravenous methylprednisolone (250 mg on day 1
followed by 80 mg on days 2-5) and TCZ (8 mg/kg body
weight, single infusion) in 86 patients was associated with
less mortality [HR 0.35; 95% CI 0.19-0.65] and less inva-
sive mechanical ventilation [HR 0.29; 95% CI 0.14-0.65]
than methylprednisolone alone (control group) [45].

Due to the absence of a control group in our study, we
cannot establish conclusions about the synergistic role of
corticosteroids and TCZ in severe patients. Additional data
are required for TCZ patients who had previously received
corticosteroids.

Treatment with TCZ was well tolerated; only four
patients experienced a temporary increase in ALT/AST liver
enzymes, which was corrected by discontinuing the admin-
istration of the drug. This adverse effect is included in the
medicine data sheet along as well as the onset of infections
in the upper respiratory tract, nasopharyngitis, headache and
hypertension [10]. Cases of elevated transaminase, throm-
bocytopenia and neutropenia have been reported in patients
with COVID-19 receiving TCZ treatment [13, 46]. How-
ever, it is unknown whether these could be due to the effect
of SARS-CoV-2 itself or the concomitant administration of
other drugs [13].

Our study has some limitations. First, due to the limited
number of patients, significant risk and mortality factors
could not be determined using adjusted multivariate meth-
ods. Second, due to a shortage of laboratory material in
March, IL-6 could only be determined in a small group of
patients. Finally, due to the lack of a control group, no defin-
itive conclusions can be drawn. All patients had received
other therapies (corticosteroids, antibiotics, lopinavir/rito-
navir and hydroxychloroquine), following the recommen-
dations of the protocols and guidelines available at the start
of the pandemic. It is, therefore, difficult to draw definitive
conclusions regarding the benefit of TCZ in these patients.
Randomised prospective studies with a greater number of
patients and a control group will help to determine the effec-
tiveness of TCZ based on severity status, as well as the dose
and administration route that could provide the most benefit
in patients with COVID-19.

In conclusion, treatment with tocilizumab was associated
with an improvement in fever, inflammation and ventilatory
support in patients with severe cases of CRS and pneumonia
produced by SARS-CoV-2. Nonetheless, the patients with
the most severe cases continued to show higher mortality
despite having received two or more doses.
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