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A new coronavirus was first identified in December 2019 
in Hubei province, China. This severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) spread rapidly and 
became a large worldwide pandemic [1]. The coronavirus 
disease (COVID-19) caused by SARS-CoV-2 is associated 
with common symptoms including asthenia, fever, cough 
and lymphopenia. However, about 15–25% of COVID-19 
patients develop severe infection characterised by acute 
respiratory distress syndrome leading to multiple organ 
dysfunction and death [2]. Early analysis of patients who 
died from severe COVID-19 show elevated inflammatory 
cytokine levels and suggest the involvement of a cytokine 
storm also called cytokine release syndrome (CRS). CRS is 
an abnormal immune response, which can be triggered by 
infection and characterised by a considerable release of pro-
inflammatory cytokine, including interleukin 6 (IL-6), gran-
ulocyte-colony stimulating factor and tumour necrosis factor 
α. First analysis showed that patients with severe COVID-
19 presented significantly higher levels of IL-6 and other 
cytokines associated with severe lymphopenia. This abnor-
mal activation of the immune system seems to be combined 
with an increase in vascular permeability resulting in tissue 
necrosis with monocyte infiltrations in multiple organs [3, 
4]. This evidence suggests that CRS might play an immune 
damaging role in patients with severe COVID-19. Moreo-
ver, clinical data showed that high levels of IL-6 are corre-
lated with COVID-19 severity and mortality [5]. Therefore, 

targeting IL-6 could be an attractive therapy option for the 
treatment of severe COVID-19 patients.

Tocilizumab is a recombinant monoclonal antibody, 
which binds specifically to both soluble and membrane-
bound IL-6 receptors. Tocilizumab is currently used for a 
variety of immune system diseases; however, it recently 
obtained a new indication for the treatment of CRS induced 
by CAR-T cell therapy [6]. To date, no therapy has been 
approved for the treatment of COVID-19, but targeting IL-6 
with tocilizumab treatment could be a potential therapeutic 
option for patients with COVID-19-induced CRS [3, 7–10].

Indeed, the first Chinese and Italian data suggest that 
tocilizumab could be an efficient treatment for patients with 
severe COVID-19 and CRS. In their studies, administra-
tion of tocilizumab was associated with the improvement 
of patients’ clinical symptoms, characterised by a decrease 
in fever, an improvement of respiratory function with lower 
oxygen requirements and a reduction in mortality [11–14].

Recently, there have been an increased number of studies 
on the use of tocilizumab treatment for severe COVID-19 
patients, but more information is needed on its effectiveness 
and safety, notably for the treatment of elderly patients.

In this case, we describe the successful treatment by toci-
lizumab of an 87-year-old patient with severe COVID-19. 
The patient’s informed consent was obtained before the off-
label use of tocilizumab.

An 87-year-old male, with suspected COVID-19 disease, 
was admitted to our COVID-19 unit. For about 1 week, he 
presented a cough, breathing difficulties and fever (> 39 °C). 
The patient had no specific co-morbidities, he had been 
treated for prostate and lung cancer, respectively, in 2008 
and 2013. Because of a pulmonary embolism in 2013, he 
was still on an oral anticoagulation treatment. The complete 
list of drugs taken by the patient included: fluindione 15 mg/
day, pantoprazole 40 mg/day, ciprofibrate 100 mg/day and 
zopiclone 3.75 mg/day.
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To confirm the COVID-19 infection, SARS-Cov-2 real-
time polymerase chain reaction test was carried out and 
returned positive. The chest CT  scan revealed bilateral 
ground glass opacities with “crazy paving” very suggestive 
of COVID-19 infection. The lung damage was severe with 
50–75% of areas affected.

The patient became more and more dyspnoeic and 
required oxygen supplementation (10 L/min). Prophylactic 
antibiotic treatment by amoxicillin/clavulanic acid infusions 
(3 g/day) and intravenous paracetamol (3 g/day) were intro-
duced. The oral anticoagulation treatment was switched to 
tinzaparin subcutaneous injection (16,000 UI/day).

At the same time, blood sample analysis found elevated 
levels of C-reactive-protein (CRP 186 mg/L) a high marker 
of inflammation, a hyperferritinaemia (2257 ng/mL), and a 
lymphopenia (0.52 × 109/L). Unfortunately, neither IL-6 nor 
other cytokine levels could be measured in our laboratory. 
Due to a suspicion of COVID-19-induced CRS, the choice 
of tocilizumab treatment was discussed and validated in a 
multidisciplinary meeting with infectologists and internists.

The patient received a first dose of intravenous tocili-
zumab at 8 mg/kg with no clinical improvement. Approxi-
mately 12 h later, a second infusion was given, at the same 
dose, without any side effects. No corticosteroid treatment 
was given to the patient.

One day after the tocilizumab infusion, pulmonary aus-
cultation was clearer with an improvement in bilateral crack-
les. The patient was rapidly afebrile, but he still required 15 
L/min of oxygen (Table 1). At Day 3, the CRP decreased 
to 77 mg/L and returned to normal value at Day 8. Time to 
oxygen weaning took longer, and it was 1 week after toci-
lizumab, that oxygen flow could be progressively reduced: 
10 L/min on Day 8, 6 L/min on Day 10, 3 L/min on Day 12. 
About 2 weeks after tocilizumab infusion, antibiotics were 
stopped, the oxygen flow was reduced to 1 L/min and the 

patient’s general condition improved. The chest scan showed 
a stable lung impairment with interstitial syndrome sequelae. 
Eighteen days after the tocilizumab infusion, the patient was 
discharged with normal CRP and lymphocyte values and 
with a significant reduction in oxygen requirements.

In this case, we describe a successful treatment by toci-
lizumab of an 87-year-old male. Clinical data show that the 
patient’s respiratory function improved after tocilizumab 
treatment. Moreover, a significant decrease of CRP and fer-
ritin levels was observed just after the two infusions, sug-
gesting the potential impact of tocilizumab on the cytokine 
storm. Unfortunately, inflammatory cytokine levels could 
not be measured either before or after tocilizumab treatment.

Nevertheless, similar results were described in litera-
ture data and showed the improvement of patients’ condi-
tions after tocilizumab treatment [11–15]. Recently, results 
of CORIMUNO-TOCI, the first randomised clinical trial, 
were announced in a press release. The study included 129 
patients with COVID-19, 65 of whom received tocilizumab 
associated with standard symptomatic treatment, and 64 
received only the standard treatment. Results show that 
tocilizumab significantly improves the prognosis of patients 
and confirm the benefit of tocilizumab for the treatment of 
moderate and severe COVID-19 patients [16].

In our case report, no severe adverse drug reaction was 
reported by the patient, suggesting a favourable safety 
profile, even for elderly patients. Two weeks after the 
tocilizumab infusion, the patient’s neutrophil count was 
decreased slightly with no incidence of infection. How-
ever, Guaraldi et al., in their retrospective study, observed 
a significantly higher prevalence of infection in the tocili-
zumab group than in the standard-of-care group [14]. For 
that reason, Zhang et al. recommended a safety monitor-
ing of tocilizumab use. Tocilizumab should be used with 
caution in patients with a neutrophil count < 2 × 109/L, a 

Table 1   Outcome of patient with COVID-19 before and after tocilizumab

FiO2 fraction of inspired oxygen, PaO2 partial pressure of oxygen, PaCO2 partial pressure of carbon dioxide

Before toci-
lizumab

Day 1 after 
tocilizumab

Day 3 after 
tocilizumab

Day 8 after 
tocilizumab

Day 10 after 
tocilizumab

Day 12 after 
tocilizumab

Day 18 after 
tocilizumab

C-reactive-protein (mg/L) 186 175 77  < 5  < 5  < 5  < 5
Ferritin (ng/mL) 2257 – – – 159 – –
Leukocyte count (× 109/L) 8.63 5.78 4.43 6.88 7.7 4.18 3.58
Neutrophil count (× 109/L) 7.64 5.25 3.57 4.98 5.78 2.08 1.54
Lymphocyte count (× 109/L) 0.52 0.27 0.60 0.98 1.12 1.12 1.09
Oxygen requirement (L/min) 9 10 15 15 10 5 2 
FiO2 56% 60% 80% 80% 60% 40% 28%
Blood oxygen saturation 94% 92% 93% 93% – 99% 96%
PaO2 (mmHg) 64 59 64.2 85.8 – 162 71.1
PaCO2 (mmHg) 30 46.2 37.8 33.3 – 36.7 32.6
PaO2/FiO2 (mmHg) 96 98 80 107 405 253
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platelet count < 100 × 103/μL or liver transaminase above a 
1.5-fold upper limit of normal. For patients with a neutro-
phil count < 0.5 × 109/L, a platelet count < 50 × 103/μL or 
liver transaminase above a fivefold upper limit of normal, 
tocilizumab should be avoided [17].

Because our study is a case report, it has some limi-
tations. However, to our knowledge, it is the first case 
report that describes the use of tocilizumab in a patient 
aged > 80 years with severe COVID-19. Unfortunately, 
elderly patients are often excluded from clinical trials 
while we need effectiveness and safety data in this popula-
tion. All over the world, clinical trials with tocilizumab are 
still underway and should provide additional results [5]. 
The dose schedule of tocilizumab treatment remains to be 
validated, and more information is needed regarding which 
patients may benefit most from tocilizumab. This treat-
ment is relatively expensive so for that reason eligibility 
criteria should be defined. There is currently no consensus 
on whether IL-6 level should be measured before and after 
tocilizumab treatment, nor whether CRP monitoring could 
be a good biomarker to assess the drug efficacy. Finally, 
clinical trial results would inform us whether tocilizumab 
should be associated with other therapeutic options such 
as corticosteroids, immunosuppressive drugs or antiviral 
agents.

Tocilizumab appears to be an attractive therapeutic 
option for patients with COVID-19-induced CRS, even 
in elderly patients. The benefit of tocilizumab treatment 
remains to be validated by randomised controlled trials 
to confirm the effectiveness and safety of this drug in the 
elderly population.
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