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Rapid radiological improvement of COVID‑19 pneumonia 
after treatment with tocilizumab
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A 51-year-old man, without comorbidities and not smoker, 
was admitted to our intensive care unit with fever (39°) and 
dyspnea lasting for 5 days.

At admission, the patient had fever, dry cough and dysp-
nea. He was tachypneic (34 bpm) with an oxygen saturation 
of 88%. Quickly, the patient developed an acute respiratory 
distress syndrome and was urgently intubated on the same 
day of admission. The chest CT (computed tomography) scan 
showed a bilateral interstitial pneumonia (Fig. 1a) and he 
was positive for Sars-Cov-2 (nasopharyngeal swab). Labora-
tory testing showed increased levels of CRP (C-reactive pro-
tein) 2386 mg/l (normal value; 0.0–5.0 mg/l), LDH (lactate 
dehydrogenase) 890 U/l (normal value; 240–480 U/l), ferri-
tin 6045.6 ng/ml (normal value; 30–400 ng/ml) and D-dimer 
2890 ng/ml (> 500 ng/ml). Hydroxychloroquine,lopinavir/
ritonavir,ceftriaxone and low-molecular-weight heparin were 
administred. Five days later, the patient’s clinical conditions 
deteriorated and we decided to administer an intravenous 
dose of tocilizumab (8 mg/kg). A second infusion at the 
same dosage was repeated after 12 h. His ventilation condi-
tions improved day by day. One day after infusion of tocili-
zumab, CPR, LDH, ferritin and D-dimer levels went down 
(87.9; 631; 3915.5; 778 respectively).

After 3 days, we repeated CT chest scan that showed 
an impressive improvement (Fig. 1b). Two days later, the 
patient was extubated and was transferred to pulmonary 
medicine unit with a normal value of LDH, a CPR of 

11.9 mg/l, a ferritin value of 1505.9 ng/ml and a D-dimer of 
1630 ng/ml. Interleukin-6 levels were measured 1 day before 
infusion of tocilizumab and after 3, 5 and 7 days showing a 
progressive decrease from 201 pg/ml to 139, 42 and 33 pg/
ml, respectively (1–13.1 pg/ml are considered normal values 
in Caucasians). Twenty days after admission, the patient was 
discharged without any need for oxygen supplementation.

Tocilizumab is a humanized monoclonal antibody that 
acts as inhibitor of both membrane-bound and soluble inter-
leukin-6 receptors. It is used in the treatment of autoimmune 
diseases such as rheumatological diseases [1] and in patients 
with severe cytokine release syndrome induced by chimeric 
antigen receptor T-cell therapy [2]. In severe COVID-19 it 
has been showed a hyperinflammatory state with elevated 
level of interleukin-6 [3] and it provided clinical benefits 
in a study on 21 Chinese patients with severe COVID-19 
pneumonia [4]. Recently, Italian colleagues published a 
case series of 100 patients admitted to the hospital with con-
firmed COVID-19 pneumonia and ARDS requiring ventila-
tory support and treated with tocilizumab [5]. The response 
to tocilizumab was fast and associated with significant clini-
cal improvement. Even if in these studies there were no seri-
ous events caused by tocilizumab, it could make the patients 
more susceptible to bacterial infections and increase the risk 
of intestinal perforation [6]. Tocilizumab could be useful 
in the treatment of hyperinflammatory state and cytokine 
storming associated with severe COVID-19 forms; however, 
the results of randomized controlled trials are needed.
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Fig. 1   a Chest CT scan show-
ing ground-glass opacities in 
the upper lobes of the lungs. b 
Chest CT scan showed a signifi-
cant absorption of lung lesions 
after tocilizumab treatment
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