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Introduction. Coronavirus disease 2019 (COVID-19) can progress to severe respiratory compromise and lead to mortality due to
induction of cytokine storm. Tocilizumab (TCZ) is approved by the FDA for the treatment of cytokine release syndrome (CRS). (is
study aims to analyze the outcomes among patients who received TCZ in the United Arab Emirates.Methods. A retrospective cohort
study was conducted among COVID-19 patients who received TCZ in a tertiary care hospital from May 2020 to August 2021. For
analysis, patients were divided into two groups based on survival and clinical improvement. Results. Overall, 80% of patients receiving
TCZ were discharged by day 28. (ere was a gradual improvement in oxygen requirements in our patients with a majority of them on
room air by day 28. Age more than 50 years (P � 0.034) and comorbidities such as cardiovascular disease (CVD) (P � 0.002) and renal
insufficiency (P � 0.013) were significantly associated with mortality. Discussion. In our analysis, patients who were mechanically
ventilated at the time of administration of TCZ had a significantly higher risk of death by day 28. In both survived and improved groups,
younger patients had better outcomes than older patients. Patients who received TCZ earlier during therapy from the onset of symptoms
had better survival outcomes.(ere was only one death among 14 patients who received vaccination.(ere was no significant difference
in mortality among patients with comorbidities such as diabetes, hypertension, dyslipidemia, obesity, and pulmonary diseases, hy-
pothesizing that administration of TCZ improves the outcomes in COVID-19 patients with these comorbidities.

1. Introduction

(e novel coronavirus disease (COVID-19) is an unparalleled
international public health crisis and has majorly impacted
the global economy and healthcare system all over the world
[1]. Since the United Arab Emirates (UAE) is a cosmopolitan
country and acts as a crossroad for global economy and trade,
the COVID-19 infection surged quickly compared to other
countries in the region [2, 3]. (e first confirmed case of
COVID-19, caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), in the UAE was announced on
29 January 2020 [4]. UAE was the first country in the Middle
East to report a confirmed case [4]. (e first two deaths in the
UAE were reported on 20 March 2020 [5].

(e UAE government rapidly responded with swift and
decisive public health measures beginning with initiating an
emergency response system, providing guidance for risk
communication with the public, building field hospitals and
screening facilities.(e authorities also provided regular and
updated scientific recommendations for the clinical man-
agement of this disease [6–8].

(e National Guidelines for Clinical Management and
Treatment of COVID-19, published on 19 March 2020,
provided a protocol on the practical steps to deal with
COVID-19 cases. Recommended therapy for patients with
severe pneumonia or critical illness included lopinavir-
ritonavir, chloroquine or hydroxychloroquine, and favi-
piravir with or without pegylated interferon [7]. An update
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of the National Guidelines, published on 3 April 2020, had
significant changes with a recommendation on the use of
tocilizumab (TCZ) if the patient is in early acute respiratory
distress syndrome (ARDS) and possible cytokine storm [8].
(ese guidelines are continuously updated with the latest
evidence-based scientific information [7, 8].

TCZ is a humanized monoclonal antibody that acts as an
interleukin 6 (IL-6) receptor inhibitor and is approved by the
FDA for the management of cytokine release syndrome
(CRS) that is caused by chimeric antigen receptor T-cell
(CAR-T) therapy [9].(e involvement of CRS in COVID-19
worsening is demonstrated by the increased proin-
flammatory factors that are seen in severe COVID-19 pa-
tients [9]. Studies report varying success rates of TCZ in
patients with COVID-19 [10–14]. Predictors of poor out-
come in COVID-19 patients receiving TCZ, according to
studies conducted globally, include older age, comorbidities
such as hypertension, diabetes mellitus, and immunosup-
pression, days from diagnosis until TCZ administration,
elevated C-reactive protein (CRP), lactate dehydrogenase
(LDH), troponin I, and neutrophil levels [15–17]. (is study
aims to analyze the baseline risk factors of survival and
clinical improvement among patients who received TCZ
hospitalized in a tertiary care hospital in the UAE.

2. Methods

2.1. Design. (is is a retrospective cohort study conducted
among patients admitted at (umbay Hospital, Ajman for
COVID-19 pneumonia betweenMay 2020 and August 2021.
Patients, who were severely ill with extensive lung disease,
and with high levels or progressively increasing levels of
D-dimer or CRP or ferritin, and worsening of respiratory
exchanges received TCZ.

Clinical features, comorbidities, laboratory investiga-
tions, oxygen requirements, and treatment details of all
patients included in the analysis were recorded. (e data
were obtained from electronic medical records after ap-
proval by the Institutional Ethical Committee. Written
consent for compassionate use of TCZ was obtained from
the patient or relatives by the primary care team before
administration.

2.2. Treatment. TCZ was administered intravenously at a
dose of 8mg/kg, with a maximum first dose of 800mg. A
second dose of 400 or 600mg was given in case of laboratory
or respiratory worsening with a maximum cumulative dose
of 1400mg. Patients also received supportive therapy when
required with supplemental oxygen, steroids, antivirals,
antibiotics, vasopressors, renal replacement therapy, and
other supplemental treatments as determined by the primary
team.

2.3. Outcomes. Patients’ clinical status was assessed using a
six-category ordinal scale, similar to previously published
studies of COVID-19 (modified from the WHO guidelines),
on Day 1, Day 14, and Day 28 [18–21].

(e categories include (1) patient discharged, (2) hos-
pitalization, not requiring supplemental oxygen, (3) hos-
pitalization requiring supplemental low-flow oxygen, (4)
hospitalization requiring high-flow supplemental oxygen
and/or noninvasive ventilation (NIV), (5) hospitalization
requiring invasive mechanical ventilation (MV) or extra-
corporeal membrane oxygenation (ECMO), and (6) death.

Clinical improvement was defined as a two-point re-
duction in patient’s baseline status on the six-point ordinal
scale or live discharge from the hospital, whichever came
first on Day 28. Predictors of survival and clinical im-
provement were analyzed in TCZ patients.

2.4. Oxygen Requirement. Supplemental oxygen is catego-
rized as follows: Low-flow oxygen—nasal prongs (NP) 2–4 L,
face mask (FM) 5–10 L, and nonrebreather mask (NRBM)
8–15 L. High-flow oxygen—noninvasive ventilation (NIV)
alternating FM 5–10 L, NIV alternating NRBM 10–15 L, NIV
alone, and high-flow nasal cannula (HFNC). Mechanical
ventilation was provided to patients who required
intubation.

2.5. Statistical Analyses. Data were analyzed using SPSS
version 27.0 (SPSS, Chicago, IL, USA). Continuous variables
were analyzed for significance using the independent t-test,
and categorical variables were analyzed using chi-square.
Survival analysis was performed with the Kaplan–Meier
approach, and the log-rank test was used to compare survival
curves. P values <0.05 were considered statistically
significant.

3. Results

A total of 140 patients with COVID-19 pneumonia were
identified who received TCZ between May 2020 and August
2021. Among them, the data related to 125 patients were
analyzed after excluding 15 patients (Figure 1). For analysis,
patients were divided into two groups based on survival
(survived and deceased) and clinical improvement (im-
proved and not improved). Among 125 patients who re-
ceived TCZ, 9 patients died (7.2%). (e mean time to death
was 22.2± 14.8 (4–52) days after administration of TCZ. A
total of 109 patients improved (87.2%) by day 28 using the
six-category ordinal scale.

(e baseline characteristics of patients on the day of
receiving TCZ are presented in Table 1. Patients who sur-
vived were significantly younger (47.25± 12.53) compared
to patients who died (60.89± 10.54) (P � 0.002). Similarly,
patients who improved were also significantly younger
(46.59± 12.33) compared to patients who did not improve
(59.44± 10.83) (P≤ 0.001).

Patients who survived had 9.19± 3.17 days to TCZ ad-
ministration from the onset of symptoms, which is signif-
icantly shorter (P � 0.036) than those who died (11.56± 3.9).
Furthermore, patients who survived had CRP levels of
115.7± 69.34, which was significantly higher (P � 0.028)
than those who died (63.4± 40.91).
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A lower ANC of 8617± 4668 was seen among patients
who survived compared to 9223± 2287 in those who did not
survive (P � 0.017). Patients who were intubated at the time
of administration of TCZ had a higher risk of death
(RR� 10.46; 95% CI� 1.52–75.2; P � 0.041).

13 survived patients out of 116were vaccinated (11.2%), and
1 dead patient out of 9 was vaccinated (11.1%). (is shows no

difference in mortality in patients who were vaccinated. On the
other hand, 12/109 (11%) of improved patients were vaccinated
compared to 3/16 (18.7%) in the not improved group.

Among the deceased, there was a higher proportion of
patients with CVD (4/9 vs 6/116; P � 0.002; RR � 14.66
{3.11–69.13}) and renal insufficiency (2/9 vs. 1/116;
P � 0.013; RR � 32.8 {2.62–407.8}). A similar trend of

140 patients

125 patients

Outcome Measures
(n=125)

Survived (n=116) Deceased (n=9)

Clinical Improvement
(n=125)

Improved (n=109) Not improved (n=16)

15 patients excluded
Transferred to other hospital (n=5)
Absence of all evaluable parameters (n=10)

Figure 1: Patient inclusion and outcome.

Table 1: Baseline univariate risk factors of survival and improvement in TCZ patients

Survived (n� 116) Deceased (n� 9) p value Improved (n� 109) Not Improved (n� 16) p value
Age (years) 47.25± 12.52 60.89± 10.54 0.002 46.59± 12.33 59.44± 10.83 <0.001
Sex: Male 93 5 0.1 88 10 0.111
PaO2 (mmHg) 74.60± 30.68 84.11± 25.77 0.373 75.91± 31.54 73.50± 23.62 0.773
SpO2 (%) 90.56± 7.06 90.22± 4.99 0.888 90.83± 7.06 88.56± 5.64 0.223
Days from onset to hospitalization 7.47± 2.95 7.67± 3.24 0.845 7.48± 2.96 7.50± 2.98 0.977
Days from onset to TCZ 9.19± 3.17 11.56± 3.90 0.036 9.29± 3.17 9.81± 3.97 0.556
CRP (mg/dl) 115.7± 69.34 63.40± 40.91 0.028 112.9± 68 105± 76.98 0.671
LDH (U/L) 364.1± 156.9 544.3± 142.5 0.054 361± 146.5 447.8± 233.6 0.125
D-dimer (ng/ml) 545.5± 819.1 1445± 1808 0.176 537.2± 839 1144± 1429 0.129
Ferritin (ng/ml) 605.6± 512.4 1600± 2322 0.235 604.1± 525.6 1175± 1775 0.22
ALT (U/L) 56.16± 47.80 57.22± 34.89 0.948 54.09± 46.74 70.81± 46.68 0.184
ANC (103/µl) 8617± 4668 9223± 2287 0.017 8477± 4497 9223± 4681 0.047
NLR 12.49± 10.68 21.54± 13.50 0.018 12.28± 10.58 19.01± 13.01 0.023
S.Cr (mg/dl) 0.9± 0.22 1± 0.41 0.539 0.9± 0.2 1.02± 0.39 0.237
Procalcitonin (ng/ml) 0.314± 0.876 0.33± 0.417 0.956 0.303± 0.894 0.398± 0.432 0.686
CT involvement (%) 54.59± 14.37 49.38 ± 21.98 0.343 53.64 ± 14.07 58.57 ± 20.32 0.248
NIV Status 63 3 0.305 57 9 0.796
Intubation Status 3 2 0.041 3 2 0.122
Vaccination Status 13 1 1.00 12 2 1.00
ALT: Alanine transaminase, ANC: Absolute Neutrophil Count, CRP: C-Reactive Protein, LDH: Lactate Dehydrogenase, NIV: Noninvasive Ventilation, NLR:
Neutrophil-Lymphocyte Ratio, S.Cr: Serum Creatinine
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comorbidities was seen among patients who did not
improve (Table 2).

Among the 125 patients included in the analysis, 20
patients received a second dose of TCZ due to clinical
worsening as judged by the primary care team. A subanalysis
of these 20 patients revealed that 11 (55%) improved by day
28 and 9 (45%) did not improve (P � 0.005). Out of these 9
patients, 5 (20%) died (P � 0.005).

Outcomes at day 28 are summarized in Table 3. Clinical
improvement was achieved in 109 patients who received
TCZ. On the day of administration of TCZ (day 1), 55.2% of
patients received NIV or high-flow supplemental oxygen,
and 38.4% of them received low-flow oxygen to manage
hypoxia. By day 14, 52.8% of patients were discharged from
the hospital, 9.6% were mechanically ventilated, and 1.6% of
patients were deceased.

By day 28, a majority of them (80%) were discharged,
and 7 patients (5.6%) were dead. Among those who were still
hospitalized, 7.2% were mechanically ventilated, 3.2% did
not require supplemental oxygen, 2.4% were on NIV or
high-flow oxygen, and 1.6% were required low-flow oxygen.
(e progression of oxygen requirements is shown in
Figure 2.

(e survival curve calculated with the Kaplan–Meier
method is plotted in Figure 3 (log rank, P � 0.034).(e 28-day
cumulative survival was 98.55% (67/68) among those who were
less than 49 years of age compared to 89.8% (53/59) in patients
above 49 years of age.

4. Discussion

Analysis of risk factors of survival and clinical improve-
ment among patients who received TCZ hospitalized for
COVID-19 has shown significant findings. At the 4-week
follow-up (day 28), 7 patients died, of which 2 patients had
died by day 14. At the same 4-week follow-up, 109 patients
improved, and 16 patients did not improve. By day 28, 80%
of patients who were given TCZ were discharged. (is
percentage of patients discharged is much higher than the
proportion discharged on TCZ (56.5%) in a randomized
controlled trial [22]. (is difference may be due to the fact
that our analysis represents the use of TCZ in real-time
patients where some patients received TCZ early
impending clinical deterioration.

In our analysis, patients who were mechanically venti-
lated at the receipt of TCZ had a significantly higher risk of
death but not clinical improvement at day 28, which is
contrary to the findings of Rosas et al. in their randomized
controlled trial where mechanical ventilation at baseline was
significantly associated with nonimprovement but not death
[22].

(ere were a greater number of males than females in
our cohort. However, gender was not associated with the risk
of death, as seen in previous studies [16]. As patients with a
severe form of the disease received TCZ, our finding of more
males than females is confirming the existing literature of
male gender being a risk factor for severe disease [23, 24].

On the other hand, in both survived and improved
groups, younger patients had better outcomes than older

patients. Our finding is similar to existing reports of younger
age being associated with improved outcomes [25] and older
age being associated with mortality [26]. Patients 50 years
and above had a lower survival compared to those under 50
years of age.

(ere was no significant difference in the time interval
from the onset of COVID-19 symptoms to the hospitali-
zation in clinical improvement and survival in our patients.
(is finding is contrary to the report presented in the
ESCMID Conference on Coronavirus Disease by re-
searchers from the University of Southern California that a
shorter time from symptom onset to hospitalization is
associated with a more serious disease and mortality [27].
However, there was a significant difference between the
interval from onset symptoms to TCZ administration
among patients who survived and died. Patients who
survived received TCZ 2.37 days earlier than those who
died from the onset of symptoms similar to the finding of
Gupta et al. who reported that early treatment with TCZ
was associated with improved outcomes [28].(is is a
significant finding which is contrary to the finding of
Toniati et al. who reported that patients, who worsened or
died, received TCZ 2 days earlier than those who improved
[29]. Patients who survived had a mean duration of 9 days
from the onset of symptoms to the administration of TCZ
compared to 12 days among the deceased. (is may be due
to the earlier administration of TCZ, leading to better
outcomes. Patients who died may have received TCZ after
irreversible organ injury occurred.

In our cohort, patients who survived had significantly
higher CRP than patients who died, which is similar to the
finding of Mariette et al. that the benefit of TCZ was seen in
patients with CRP levels of higher than 15.0mg/dL, but not if
less than 15.0mg/dL [30]. (is finding of higher CRP for
improved survival in TCZ recipients is contradictory to the
finding in the overall population with COVID-19 [31].(e
lower CRP in deceased patients could be as these patients
might have developed a late flare of illness after adminis-
tration of TCZ, and additionally, these are the patients who
also have chronic conditions such as CKD and diabetes
which makes them immunologically compromised. We did
a subgroup analysis of patients who are over 75 and less than
75mg/dL of CRP but did not find any significant difference
in mortality. (is points to the observation that CRP is not a
good indicator for the start of TCZ, and its administration
can be started even in patients with lower CRP if there are
signs of clinical deterioration.

In the patients who received TCZ, one of the markers of
efficacy observed is the rapid reduction of CRP levels to
normal in a few days. (is was also observed in other
laboratory markers but to a smaller degree.

NLR levels were significantly higher in both deceased
and not improved groups. High NLR level at the admin-
istration of TCZ is, therefore, a significant risk factor for
mortality in our population, which is consistent with a meta-
analysis conducted by Li et al. among 34 studies with
COVID-19 patients and was also reported by Ahsan et al.
that high NLR level was a strong predictor of death among
COVID-19 patients [32, 33].
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(ere were significantly higher levels of ANC in pa-
tients who did not improve and died, making high ANC
levels a risk factor for mortality in COVID-19 patients
receiving TCZ. (is is in line with studies that state that
ANC levels are higher in critical and severe COVID-19
patients [34].

(ere was no significant difference between survival as
well as clinical improvement between vaccinated and
nonvaccinated cohorts. However, a subgroup analysis
revealed that there was only one death among 14 patients
who received the vaccination. It is important to note that the
cohort included in our analysis are the patients who

developed the severe form of the disease, and this nonsig-
nificant difference in mortality shall not be considered as
vaccine efficacy.

(e most common comorbidity in our cohort was di-
abetes followed by hypertension and dyslipidemia. (e
presence of CVD was significantly higher in deceased and
not improved patients. (is shows that CVD is a significant
risk factor for mortality in our population treated with TCZ
which is consistent with the Italian study done by Toniati
et al. in patients who received TCZ [29]. (is finding is also
consistent with the literature on overall COVID-19 patients
irrespective of receiving TCZ [35].

Table 2: Comorbidities of patients receiving TCZ.

Survived (n� 116) Deceased (n� 9) P value Improved (n� 109) Not improved (n� 16) P value
Hypertension 41 6 0.79 38 9 0.165
Diabetes 48 7 0.42 46 9 0.419
Dyslipidemia 23 3 0.392 22 4 0.742
Pulmonary disease 9 1 0.54 8 2 0.615
Obesity 57 4 0.791 54 7 1.00
Cardiovascular disease 6 4 0.002 5 5 0.003
Renal insufficiency 1 2 0.013 0 3 0.002
Smoking 10 0 1.00 9 1 1.00
Others 26 6 0.009 23 9 0.005

Table 3: Change in clinical status in patients with TCZ.

Clinical status Baseline TCZ (%) Day 14(%) Day 28(%)
1. Discharged from hospital 0 52.8 80
2. Hospitalization, not requiring supplemental O2 2.4 9.6 3.2
3. Hospitalization, requiring supplemental low-flow O2 38.4 13.6 1.6
4. Hospitalization, requiring NIV and/or high-flow supplemental O2 55.2 12.8 2.4
5. Hospitalization, requiring invasive mechanical ventilation or ECMO 4 9.6 7.2
6. Death 0 1.6 5.6
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Figure 2: Oxygen requirements in patients with TCZ.
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Renal insufficiency was present in 0.8% of survived
patients and 22.2% of deceased patients. Like CVD, renal
insufficiency is a significant risk factor for mortality in
COVID-19 patients treated with TCZ as reported by Toniati
et al. among their patients on TCZ. All patients with renal
insufficiency did not improve by day 28, suggesting that
renal insufficiency is associated with death in patients with
COVID-19 whether they receive TCZ or not.

We did not find any significant difference in the pro-
portion of comorbidities such as hypertension, diabetes,
obesity, smoking, and pulmonary disease among survived
and deceased groups, which is a very significant finding
because all meta-analyses among COVID-19 patients have
reported these comorbidities as risk factors for death
[36–38]. However, a study done among patients receiving
TCZ has reported no significant difference in comorbidities
such as hypertension, diabetes, and COPD among patients
who improved or did not improve [29]. (e results of our
study and the one conducted by Toniati et al. point to the
hypothesis that administration of TCZ improves the out-
comes in COVID-19 patients with comorbidities such as
hypertension, diabetes, obesity, and COPD, which must be
studied further.

A little over one-tenth of patients (12.8%) received an
additional dose of TCZ due to nonimprovement after the
first dose, with the majority of them improving after the
second dose. (e number of patients who received the
second dose in our study is lower than in the randomized
controlled phase 3 trial of TCZ, where the second dose was
administered to 22.1% of first dose TCZ recipients [22].

One of the strengths of our study is that we have pre-
sented the observational data of 125 cases treated with TCZ,
which is the highest number of patients in any observational
cohort at a single center to our knowledge. Our analysis
presents the data of patients from 22 nationalities, mostly
Asians and Arabs. We have not analyzed the vaccinated
subgroup for the manufacturer, the number of vaccine
doses, and time lapse after the vaccine in our cohort. We do

not have the repeat CT findings of all patients, as the repeat
CT was done only in patients whose clinical condition
worsened.

5. Conclusion

Younger age and earlier administration of TCZ were as-
sociated with improved outcomes in patients with COVID-
19.(ere was no significant difference in comorbidities such
as diabetes, hypertension, obesity, and pulmonary disease
among patients who survived and deceased.
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