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Abstract: The severe acute respiratory syndrome coronavirus 2 pandemic has dominated
the global health scenario from the beginning of 2020 and still represents a major health
emergency. Cytokine inhibitors as tocilizumab have been used to treat COVID-19 severe
pneumonia with conflicting results. We performed a retrospective study whose results can
contribute to the general overview regarding the role of these agents in severe COVID-19
pneumonia, suggesting an interesting, even not statistically significant evidence of the
effectiveness of tocilizumab treatment in this disease and sow a seed of reflection about
their use in future waves of pandemic. We compared two cohorts of patients treated with
local standard of care and with tocilizumab in the experimental one. With a median follow-
up of 92 days, deaths were 6 and 16 in the tocilizumab and the standard of care group,
respectively. With a longer follow-up than previous studies, a trend in difference with regards
to mortality of the groups was observed.
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Introduction
From the beginning of 2020 global health scenario has been dominated by the
severe acute respiratory syndrome coronavirus 2 (Sars-Cov-2) pandemic and there
is still an urgent need for an effective treatment, especially for the severe corona-
virus disease 2019 (COVID-19) pneumonia.' Since the most critical patients can
develop a cytokine storm syndrome, selective cytokine inhibitors as tocilizumab
have been used to treat COVID-19 severe pneumonia.” So far mainly monocentric
retrospective studies on few patients have been published using different endpoints
on short follow-up and showing conflicting results.*® A recent review by
Cortegiani and colleagues confirmed the lack of evidence supporting the clinical
use of tocilizumab.” Preliminary data coming from a randomized, double-blind,
placebo-controlled Phase III trial investigating tocilizumab in patients with
COVID-19 pneumonia are not encouraging but, in our opinion, the inclusion
criteria of the study were too broad to explore the correct target of patients who
might benefit from this drug (https://www.roche.com/investors/updates/inv-update-
2020-07-29.htm).

On the other hand, data coming from EMPACTA and BACC trials,®’ two
randomized, double-blind, placebo-controlled phase III trials, are not conclu-

sive to support tocilizumab administration in patients without high-flow

oxygen.
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Patients and Methods

At San Gerardo Hospital, ASST-Monza, Italy, we analyzed
in a retrospective study patients with severe COVID-19
pneumonia who were receiving high-flow oxygen at the
moment of enrollment and who had died or were dis-
charged at the time of data collection. Our results can
contribute to the general overview regarding the role of
these agents in severe COVID-19 pneumonia, suggesting
an interesting, even not statistically significant, evidence
of the effectiveness of tocilizumab treatment in this dis-
ease and sow a seed of reflection about their use in future
waves of pandemic. We compared two cohorts of patients
selected from those included in the STORM  trial
[NCT04424992]. The target population was adult with
COVID-19 pneumonia diagnosed by nasopharyngeal
swab and chest radiography admitted to our hospital
before March 20, 2020 and treated with local standard of
care. Patients treated with tocilizumab received the experi-
mental treatment (8 mg/kg up to a maximum of 800 mg
per dose, with an interval of 12 hours for a maximum of
two doses) within the TOCIVID-19 trial,'® a multicenter
single-arm open-label Phase 2 study. Our study was based
on an individual matched design done in variable propor-
tion in which each patient treated with tocilizumab on
March 21 and 22, 2020 was matched with patients treated
with the standard of care according to: age, sex, duration
of symptoms from onset to hospitalization, WHO clinical

Table | Baseline Characteristics of Patients

score severity at the day of the first tocilizumab adminis-
tration (WHO, 2020) and days from admission to tocilizu-
mab administration. Forty-four patients receiving the local
standard of care (consisting in hydroxychloroquine
200 mg BID, ceftriaxone 2 g QD, azithromycin 500 mg
QD, acetylcysteine 600 mg BID) were found to match the
31 patients treated with tocilizumab, with a variable ratio
ranging from 1 to 3 each. An inferential approach suitable

to account for variable matching was adopted.'""'

Results and Discussion

Overall, 65 (87%) patients were male, median age was 59
(I-III quartiles=57—68) years; 61 (81%) patients received
non-invasive ventilation with PEEP >0 (WHO 5 class), the
median interval from the onset of symptoms to hospitali-
zation was 7 days and the median interval from hospitali-
zation to tocilizumab was 6 days. The most frequent
comorbidity was hypertension in both groups and the
standard of care cohort had a higher prevalence of diabetes
(30% vs 6%, p=0.0175) (Table 1). With a median follow-
up of 92 days, deaths were 6 and 16 in the tocilizumab and
the standard of care group, respectively, with events
observed also after 30 days from admission (1 and 2).
A significant difference in the mortality of the groups
was observed (p=0.0146): the Kaplan—Meier estimate at
30 days in the experimental group was 16.1% (95%
CI=7.1-34.5%), while the weighted version to account
for multiple matching in the control group was 25.8%

Tocilizumab (N = 31) | Standard of Care (N = 44) | Overall (N = 75)

Characteristics
Age (years*) 59 (54-68) 61 (57-69) 59 (57-68)
Sex*

Male 27 (87%) 38 (87%) 65 (87%)

Female 4 (13%) 6 (13%) 10 (13%)
Baseline WHO Class*

4 1 3%) I (2%) 2 (3%)

5 25 (81%) 36 (82%) 61 (81%)

6 5 (16%) 7 (16%) 12 (16%)
Duration of Symptoms* (Days from Onset to Hospitalization) 7 (5-10) 8 (6-10) 7 (6-10)
Comorbidities

Hypertension 14 (45%) 21 (49%) 35 (47%)

Cardiovascular Disease 4 (13%) 8 (19%) 12 (16%)

Diabetes 2 (6%) 13 (30%) 15 (20%)

Notes: Results are reported as number (%) or median (I-Il quartile); *matching factors.
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Figure | Mortality rate in 60 days from hospital admission (standard Kaplan—Meier
in the tocilizumab group and weighted Kaplan—Meier in the matched sample).
Abbreviation: se, standard error.

(95% CI=14.6-43.1%). The 60 days mortality rate were
194% (95% CI= 9.2-38.1) and 30.6% (95%
CI=18.4-48.2%), respectively (Figure 1). However, we
also performed an analysis with a stratified regression
model to adjust for comorbidities, in particular diabetes
that was unbalanced between the two groups, and results
confirmed an advantage of tocilizumab (HR=0.81,
p=0.7351), yet not any more statistically significant.

Thus, with a longer follow-up than previous studies
and with a design that guarantees a fair comparison of the
two groups at baseline for some relevant factors, we
observed, despite the retrospective nature of the study
and the small sample size, a reduction in mortality in
patients with COVID-19 pneumonia treated with tocilizu-
mab (plus standard of care) compared to standard of care
alone, in accordance to the data of the French study by
Klopfenstein and colleagues,® and the study by Guaraldi
and colleagues.'® The recent results of REMAP-CAP con-
firm the hypothesis of a role of tocilizumab in critically ill
patients.'* Our data further highlight the need of assessing
the effectiveness of tocilizumab in reducing mortality in
severe COVID-19 pneumonia.
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