
Introduction
Hyper-inflammatory response induced by severe acute re-
spiratory syndrome coronavirus 2 (Sars-cov2) is a major 
cause of disease severity and death. Several therapeutic 
agents have been studied to assess their efficacy in reduc-
ing mortality rates and improving outcomes in hospitalized 
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Abstract
Background: Tocilizumab is a recombinant humanized anti-interleukin 6 (IL-6) receptor monoclonal antibody that inhibits the 
binding of IL-6 to both membrane and soluble IL-6 receptors, blocking thereby IL-6 signaling and dampening inflammation. 
Although it has been the second drug ever recommended by the world health organization for Covid-19 treatment after recom-
mending dexamethasone, the role of IL-6 inhibition in reducing Covid-19 severity and mortality remains controversial since sev-
eral large-scale, multi-center observations and randomized controlled trials have shown minimal benefits whereas others such 
as the REMAP-CAP and Recovery trials have suggested that tocilizumab in combination with systemic corticosteroids would be 
expected to improve outcomes in hospitalized covid-19 patients. Herein, we report a hospital-based prospective monocentric 
study of a series made up of 22 adult patients who received tocilizumab out of a total of 139 patients admitted to the medical 
intensive care unit for moderate to severe forms of Covid-19 between February 2021 and October 2021.

Objective: The aim of this study is to assess the impact of tocilizumab on clinical outcomes mainly on oxygen needs and mortal-
ity along with summarizing the available evidence regarding its efficacy in hospitalized covid-19 patients.

Location: The study was conducted in the medical intensive care unit in the Ibn Rochd University Hospital of Casablanca, Hassan 
2 University of Casablanca, Morocco.

Participants: The study consisted of a series of 22 adult patients out of a total of 139 patients admitted to the unit between 
February 1,2021 and October 7,2021 for moderate, severe, or critical form of Covid-19. Recruitment of patients was based upon 
inclusion and exclusion criteria.

Intervention: Tocilizumab with concomitant systemic corticosteroids along with usual standard of care.

Main measurements: Oxygen requirements and overall mortality. The study focused on the impact tocilizumab has on reducing 
oxygen needs and therefore improving respiratory status and mortality.

Results: A beneficial effect of the combination tocilizumab and systemic corticosteroids on oxygen needs and mortality has been 
suggested by the study (P=0,008).

Conclusions: An early combined use of tocilizumab and systemic corticosteroids may improve clinical outcomes and overall 
mortality in hospitalised Covid-19 patients. Further randomized controlled trials would therefore be of paramount to pinpoint 
the subgroups that are most likely to benefit from tocilizumab treatment.
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patients [1]. One of these agents includes tocilizumab, an 
interleukin (IL)-6 inhibitor commonly used for autoimmune 
diseases such as refractory rheumatoid arthritis [2] and 
cytokine release syndrome (CRS) [3,4]. The theory behind 
their potential benefit in Covid-19 is the pivotal role of cy-
tokine dysregulation in critical Covid-19 cases with IL-6 the 
key driver of this hyperinflammation [5]. However, random-
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ized controlled trials of tocilizumab in Covid-19 have so far 
shown mixed results for 28-day mortality. The purpose of 
this study is to assess the effect of tocilizumab on clinical 
outcomes chiefly on oxygen needs and mortality along with 
summarizing the available evidence regarding its efficacy in 
hospitalized covid-19 patients. Therefore, the aims of the 
study might have a significant clinical importance in daily 
practice as they would allow a more protocolized use of To-
cilizumab in hospitalized covid-19 patients.  

Patients and Methods
Study Design and Settings: The study has been designed 
as a hospital-based prospective observational monocentric 
study carried out in the medical intensive care unit of the 
Ibn Rochd university hospital of Casablanca consisting of a 
series of 22 adult patients who received tocilizumab out of a 
total of 139 patients admitted to the unit between February 
1,2021 and October 7,2021 for moderate, severe, or critical 
form of Covid-19. 

Study Participants and Recruitment: Patients allocated to 
tocilizumab were to receive a single intravenous infusion of 
400mg over 3 hours, as soon as it was indicated according to 
a local protocol set by the expert committee of the Ibn Rochd 
university hospital of Casablanca. The protocol comprises 
three fundamental components that must be met in order 
that tocilizumab could be administered: 

- No hepatic cytolysis.                        

- Normal procalcitonin level (PCT) < 0,5 µg/L.

- IL6 serum level more than three times the upper normal 
limit (IL6 > 21 UI/L).

All eligible patients who were assigned to tocilizumab re-
ceived concomitant systemic corticosteroids as well (1mg/
kg per day of Methylprednisolone over 5 days), along with 
usual standard of care. At the time of administration of IL6-
inhibitor, patients were either receiving oxygen support 
(oxygen mask and/or high-flow nasal oxygen) or under 
non-invasive ventilation. No patient was under invasive me-
chanical ventilation at the time of administration of tocili-
zumab. Recruitment of patients was based upon inclusion 
and exclusion criteria. Inclusion criteria included a Posi-
tive Covid-19 RT-PCR, Patients hospitalized for moderate, 
severe, or critical form of Covid-19, an increase in oxygen 
needs, no hepatic cytolysis, Procalcitonin (PCT) level < 0,5 
µg/L, IL-6 serum level > 21 UI/L. Patients with evidence of 
hepatic dysfunction, active tuberculosis infection, or clear 
evidence of active bacterial (PCT> 0,5 µg/L.), fungal, viral, 
or other infection (besides Covid-19) were not eligible for 
tocilizumab. Likewise, Patients who were under invasive 
mechanical ventilation were not allocated to tocilizumab.

Data Collection and Analyses: clinical and paraclinical 
data were collected and measured using bedside monitor-
ing as well as laboratory tests. Quantitative and qualita-
tive variables as well as subgroups interactions have been 
handled and analyzed using Excel software and presented 
with percentages and figures. Missing data have not been in-
cluded in the investigation to avoid any potential source of 

bias. Data entry was done using Excel software, and analysis 
was performed using SPSS version 16 software. A univari-
ate descriptive analysis was carried out where we calculated 
proportions, numbers, mean and standard deviations (S.D). 
A bivariate analysis was performed using the paired –sam-
ples t-test to compare means one day before and three days 
after tocilizumab infusion. A p-value ≤ 0.05 was considered 
significant.

Results
Of the 139 patients admitted to the medical intensive care 
unit with moderate, severe, or critical forms of Sars-cov2 
pneumonia during 2021; tocilizumab was indicated in 22 pa-
tients according to the local Covid-19 management protocol. 
Twelve patients, 54.5%, were male and 10 patients,45.5%, 
were female. The mean age was 66 years old with extremes 
ranging from 47 to 88 years old (Table 1).

Table 1: Sociodemographic features of patients

Sociodemographic fea-
tures (Gender/Age)

Number Percentage

Male 12 54.5%

⩾65 years old 13 60%

Twelve patients, around 54.5% had type 2 diabetes. Seven 
patients, just under 32%, had been being treated for high 
blood pressure. Morbid obesity was noted in one patient. 
Ischemic cardiopathy was also noted in one patient. Four 
patients, 18.2%, were chronic smokers. On admission to the 
intensive care unit (Table 2), all patients were conscious 
15/15 without any sensory-motor deficit. 

Table 2: Clinical and paraclinical features of patients upon 
admission

Clinical/Paraclinical features Minimal Maximal Mean
Glasgow coma scale (upon admis-
sion)

15 15 15

SPO2 (%) (room air) 60 92 76
Respiratory rate (cpm) 16 40 26
MAP: Mean arterial pressure (mmhg) ⩾65 ⩾65 ⩾65
Temperature (°C) 36 39 37
C-reactive protein (mg/l) 43 336 166
White cells (per mm3) 4470 26100 11140
Lymphocytes (per mm3) 430 1670 953
Interleukin-6 (IL-6) (IU/l) 28 768 148

The mean oxygen blood saturation was 76% in room air 
with extremes varying from 60 to 92%. The mean respirato-
ry rate was 26 cycles per minute with extremes ranging from 
16 to 40 cycles per minute. Sixteen patients, nearly 72%, 
showed signs of acute respiratory failure with paradoxical 
breathing noted in 13.6%. All patients were, however, hemo-
dynamically stable upon admission. Three patients, around 
13%, were febrile. The initial chest CT scan performed upon 
admission showed more than 50% of parenchymal involve-
ment in 86.4% of cases (Table3). 
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Table 3: Parenchymal involvement in chest CT scan upon 
admission

⩾50% of interstitial 
involvement

<50% of interstitial 
involvement

Chest CT Scan 
(parenchymal 
involvement)

86.4% 13.6%

Biologically, the mean CRP level was 166 mg/L with a mini-
mum of 43 and a maximum of 336 mg/L. Ten patients, 
roughly 45%, had neutrophilic leukocytosis with a maximal 
of 26100/mm3. Seventeen patients, around 77%, had lym-
phopenia with an average of 809/mm3. Procalcitonin was 
negative in all patients. Interleukin 6 (IL-6) serum level was 
more than three times the upper normal limit in all patients 
with 148 IU/l as a mean serum level, ranging from 28 to 
768 IU/l. The rest of the biological work-up chiefly serum 
ionogram and hemostasis showed no particularities. The 
initial management consisted of non-invasive oxygen sup-
port in all patients using a high concentration mask in 20 
patients ,90%, and nasal cannula in two patients. The aver-
age oxygen flow rate to maintain a SPO2 ≥ 92% fluctuated 
around 12 l/min with extremes ranging from 2 to 15 l/min. 
Venous thromboprophylaxis was assured by curative anti-
coagulation using low molecular weight heparin (Bemiparin 
sodium) in 86% and standard heparin in 14%. Empiric an-
timicrobial therapy, subsequently adapted to antibiogram, 
was assigned to all patients. A wide range of Antibiotics 
had actually been used such as 3rd generation cephalospo-
rins, mainly Ceftriaxone and Ceftazidime; fluoroquinolones 
like Ciprofloxacin and Moxifloxacin; carbapenems such as 
Imipenem; aminoglycosides: Amikacin and Gentamycin; 
glycopeptides like Vancomycin and Teicoplanin; as well as 
Piperacillin-Tazobactam. Systemic corticosteroid therapy, 
1mg/kg per day of methylprednisolone over 5 days, as well 
as platelet anti-aggregation therapy based upon acetyl sali-
cylic acid were assigned to all patients. Tocilizumab was 
administered as soon as it was indicated according to the 
local Covid-19 management protocol, with an average of 3 
days after admission. The effect of tocilizumab on oxygen 
needs was assessed from day 3 of administration owing to 
its mean onset of action of around 72 hours. This effect was 
statistically significant with a P value=0.008. Indeed, 59% of 
patients increased their oxygen needs requiring non-inva-
sive ventilation with a progressive rise in inspiratory sup-
port, positive end-expiratory pressure, and inspired oxygen 
fraction; ending up in invasive mechanical ventilation. This 
group of patients had poor outcomes (Figure 1).

Figure 1: Pie chart displaying the evolution of patients after 
Tocilizumab infusion

Nevertheless, 41% of patients had a marked decrease in 
their oxygen requirements with a progressive reduction in 
oxygen flow until definitive weaning. The prognosis was fa-
vorable in this group of patients (Figure 1). Statistical data 
analysis of the group of patients who had not responded to 
tocilizumab administration showed that 62% were female 
and over 60% were 65 years old or older. Furthermore, 
around 23% were diabetic and just under 10% had high 
blood pressure while roughly 38% combined hypertension 
and type 2 diabetes. One patient had ischemic heart disease. 
Just under 25% of patients had no cardiovascular risk fac-
tors, though (Figure 2).

Figure 2: Bar chart representing risk factors in patients who did 
not respond to Tocilizumab

In addition, over 90% of patients had more than 50% of pa-
renchymal involvement on chest CT scan (Figure 3). CRP 
serum level was >100mg/l in all patients, and >200mg/l in 
54%, with an average of 198 mg/l (Figure 4). Lymphopenia 
< 1500/mm3 was noted in 84% of patients, of whom 61% 
had lymphopenia < 1000/mm3; mean lymphopenia was 
912/mm3. Serum interleukin 6 levels were >100 IU/L in ap-
proximately 70% of cases with an average of 191 IU/L (Fig-
ure 5). Regarding the timing of tocilizumab administration, 
62% received the infusion after 48 hours of admission while 
it should be emphasized that over 55% of patients who re-
sponded to tocilizumab received their infusion within the 
first 48 hours of admission.

Figure 3: Pie chart depicting parenchymal involvement in the 
chest CT scan of patients who did not respond to Tocilizumab
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Figure 4: Bar chart displaying initial CRP levels in patients who 
did not respond to Tocilizumab

Figure 5: Bar chart showing initial IL-6 serum levels in patients 
who did not respond to Tocilizumab

Discussion 
Tocilizumab is a monoclonal antibody that acts as an antago-
nist of the IL-6 receptor (IL-6R). Production of endogenous 
IL-6, a pleiotropic cytokine, is induced by inflammatory 
stimuli and mediates a variety of immunological responses 
that could stimulate a hyperinflammatory state, which 
might lead to increased alveolar-capillary blood-gas ex-
change dysfunction resulting in acute respiratory distress 
syndrome (ARDS). IL-1β and TNFα, in particular, are the 
main activators of IL-6 expression [6]. Under normal cir-
cumstances, the levels of IL-6 are very low, and are increased 
when there is an infection or insult. Excessive release of IL-6 
can cause a cytokine storm, with levels of IL-6 found to be 
proportional to the severity of the cytokine release syn-
drome (CRS) [7]. Targeting IL-6 has become a point of inter-
est in the treatment of Covid-19, as it has been found to be 
the most significant predictor of disease progression and 
mortality in patients [8]. Although the exact mechanism of 
action of tocilizumab is still unclear, the main hypothesis re-
lies on tocilizumab preventing IL-6 from binding to its re-
ceptor and promoting the CRS sometimes seen in severe 
Covid-19 which leads to life-threatening multiorgan damage 
[9]. In short, the IL-6/IL-6R complex binds to the signal 
transducer glycoprotein 130 (gp130) and the downstream 
signal is mediated by JAK/STAT3. However, IL-6R exists in 
two forms: membrane-bound (mIL-6R) and soluble form 
(sIL-6R). IL-6 binds to mIL-6R, which is predominantly ex-

pressed on immune cells, and activates the cis-signaling 
pathway that promotes lymphocytes activation and differ-
entiation. When IL-6 binds to sIL-6R, which is found virtu-
ally on all endothelial cells, the trans-signaling pathway is 
activated leading to increased vascular leakage and perme-
ability, recruitment of neutrophils and monocytes and im-
portantly, an increase in systemic cytokines production that 
leads to a cytokine storm [10, 11]. Tocilizumab is able to 
bind to mIL-6R and sIL-6R inhibiting both the cis and trans-
signaling pathways, potentially treating or even preventing 
the cytokine storm. It is worth noting, however, that tocili-
zumab has a non-linear pharmacokinetic profile, with a 
dose-response curve that plateaus at an approximate dose 
of 800 mg [12]. The half-life of tocilizumab is dose-depen-
dent and comparable to the half-life of IgG1 [13]. Eight ran-
domized trials all assessed as at low risk of bias compared 
tocilizumab with usual care or placebo in hospitalized pa-
tients with Covid-19. Of these trials, only the REMAP-CAP 
trial in critically ill patients found a significant reduction in 
28-day mortality with tocilizumab. A meta-analysis of these 
eight trials, which included a total of 439 deaths among 
2379 patients showed no significant difference in 28-day 
mortality (death rate ratio 0·89, 95% CI 0·72–1·11) [14]. 
The RECOVERY trial, however, the largest randomized trial 
of the effect of tocilizumab in hospitalized patients with Co-
vid-19, found that in 4116 Covid-19 patients with hypoxia 
and a raised C-reactive protein, tocilizumab reduced 28-day 
mortality, increased the probability of discharge within 28 
days, and, among patients who were not receiving invasive 
mechanical ventilation at randomization, reduced the prob-
ability of progression to the composite outcome of invasive 
mechanical ventilation, renal replacement therapy, and 
death [14]. When all these nine trials are considered togeth-
er, allocation to tocilizumab is associated with a significant 
14% proportional reduction in 28-day mortality [14]. None-
theless, Analyses of these data suggests that trials using to-
cilizumab monotherapy showed no clinical benefit. With 
systemic corticosteroids becoming part of standard care in 
severe Covid-19 [15], the combined use of tocilizumab and 
corticosteroids in later trials showed a decrease in mortality 
and hospitalization among other clinical benefits as seen in 
the REMAP-CAP and RECOVERY trials [6]. The RECOVERY 
trial in particular showed mortality benefit with tocilizumab 
only in patients who received concomitant systemic cortico-
steroids [6]. While REMAP-CAP showed the greatest bene-
fits in patients with the highest C-reactive protein levels 
(CRP), and the RECOVERY trial recruited only patients with 
a CRP > 75 mg/dL, the true predictive nature of CRP still re-
quires further investigation. Overall, in hospitalized patients 
with severe Covid-19, who are hypoxic and have a 
CRP ≥ 75 mg/L, the current evidence suggests that the com-
bination of tocilizumab and corticosteroids reduces mortal-
ity [6]. Whether hypoxic patients with a CRP of less than 75 
mg/L could benefit from tocilizumab is still unknown [14] 
and all our patients had a CRP level > 100 mg/l. Another 
meta-analysis [16] published on May 18,2021 included 25 
peer-reviewed publications with more than 10201 individu-
als to analyze the correlation of tocilizumab with clinical 
outcomes among Covid-19 patients. The meta-analyses 
stratified sub-groups revealing that disease severity, age, 
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and sex play important roles in determining the efficacy of 
tocilizumab. According to our analysis, a statically signifi-
cant correlation (P=0,008) of tocilizumab with clinical out-
comes has been found. The association is even stronger 
among moderate to severe Covid-19 patients and published 
prospective randomized clinical trials back our conclusion 
suggesting that Covid-19 patients with moderate or severe 
disease were more likely to benefit from tocilizumab [17]. 
Furthermore, more than 60% of patients who did not re-
spond to tocilizumab were female and had more than 65 
years old; and more than one third associated at least two 
underlying comorbidities including high blood pressure and 
diabetes. The randomized placebo-controlled COVACTA trial 
included patients with different coexisting comorbidities 
with a disease that ranged from moderate hypoxia to inva-
sive mechanical ventilation at baseline whereas the EMPAC-
TA trial enrolled less severe patients who were not receiving 
mechanical ventilation at baseline and were at an earlier 
disease stage [18]. In the former, the median time to hospital 
discharge was 20 days in the tocilizumab group and 28 days 
in the placebo group versus 6.0 and 7.5 days respectively in 
the latter. The results of these trials suggest that patients 
who are most likely to benefit from tocilizumab are those 
with moderate to severe disease (i.e., they have hypoxia but 
are not yet receiving mechanical ventilation) and that tocili-
zumab may add to the potential benefits of glucocorticoids 
in hospitalized Covid-19 patients. However, there was no 
significant difference in the incidence of death from any 
cause in both trials. Another point to stress is that most of 
our patients received tocilizumab quickly after admission to 
intensive care, which presumably represents a hyperinflam-
matory prime and several other multi-center cohort studies 
revealed a correlation of early tocilizumab administration 
with lower mortality rates among critically ill Covid-19 pa-
tients with a rapid disease trajectory [19]. Regarding the 
timing of drug administration, which may therefore poten-
tially affect treatment outcomes, a pre-print study evaluated 
the effect of early versus late administration of the drug on 
the outcomes. The authors found that for each additional 
day of delay from the admission to tocilizumab administra-
tion, the odds of receiving mechanical ventilation indepen-
dently increase by 21% (95% CI: [1.08, 1.38], p = 0.002) 
[20]. Last but not least, it is worth remembering that clinical 
studies on patients with Covid-19 have also evoked some 
safety concerns. The risk of secondary infection complica-
tions is still unclear. Among the studies with a comparison 
group, six found a higher rate of infections among treated, 
compared to untreated, patients [21-26]. However, since 
complicating bacterial infections are infrequent in the early 
hospitalization period of Covid-19, this recognized concern 
in relation to the use of tocilizumab would be lessened with 
earlier use [27]. Hepatotoxic effects, neutro-and thrombocy-
topenia as well as intestinal perforation have also been de-
scribed [28-30]. This is worrying if considering the mixed 
results of the randomized controlled trials particularly in 
patients not requiring mechanical respiratory support, 
when treated with tocilizumab versus controls.

Conclusion
Although the efficacy of interleukin-6 receptor blockade in 
hospitalized Covid-19 patients who are not receiving me-
chanical ventilation remains unclear, several randomized 
controlled trials have shown promising clinical benefits of 
the concomitant use of tocilizumab and systemic corticoste-
roids as did the REMAP-CAP and RECOVERY trials. Likewise, 
and since all our patients received corticosteroids, a stati-
cally significant effect (P=0,008) of the early combined use 
of tocilizumab and corticosteroids on clinical outcomes has 
been shown in our study. More large randomized controlled 
trials are therefore desperately needed to point out the sub-
populations of Covid-19 patients that are most likely to ben-
efit from tocilizumab treatment.
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