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SUMMARY
As of 28 October 2020, there are over 44 000 000 
confirmed COVID-19 infections and over 1 000 000 
deaths worldwide, including 945 367 infections 
and 45 765 deaths in the UK. Acute respiratory 
distress syndrome occurs in 50% of patients with 
secondary haemophagocytic lymphohistiocytosis, a 
hyperinflammatory syndrome characterised by a surge of 
cytokines, including interleukin 6 (IL-6). Here we describe 
the case of the first patient with severe COVID-19 
pneumonia successfully treated with tocilizumab, a 
humanised monoclonal antibody against the IL-6 
receptor, in the UK. Early treatment (after 7–10 days 
from the onset of symptoms) with tocilizumab could 
(1) reduce the risk of requiring non- invasive or invasive 
ventilation; (2) offer a chance of survival to people who 
are not fit for escalation or have refused to be ventilated; 
and (3) potentially increase the chance of survival in 
some patients who are already ventilated but fail to 
improve with supportive treatment.

BACKGROUND
To date, SARS- CoV-2 has caused more than 
1 000 000 deaths worldwide. Death is caused by 
severe respiratory distress following a surge of inter-
leukins and cytokines. Tocilizumab is a humanised 
monoclonal antibody against interleukin 6 (IL-6) 
and has shown promise in preliminary studies in 
blocking cytokine ‘storm’ and improving patient 
outcomes in severe COVID-19 pneumonia.1–3

In this case report, we aimed to assess clinical 
improvement following administration of intrave-
nous tocilizumab in a rapidly deteriorating patient 
with severe COVID-19 pneumonia.

CASE PRESENTATION
A man in his early 70s with a medical history of 
type 2 diabetes and hypertension was admitted to 
hospital in March 2020 with leg weakness, fever and 
dry cough. His Rockwood Clinical Frailty Score was 
2–3. Positive findings on clinical examination were 
hepatomegaly and generalised weakness. Initial 
observations included peripheral oxygen saturation 
(SpO2) of 97% on room air and a temperature of 
38.4°C. Chest X- ray on admission was unremark-
able. Nasopharyngeal swab confirmed the presence 
of SARS- CoV-2 RNA, in keeping with COVID-19 
infection.

Over the following week, our patient had 
continuing fever and required an increasing flow 
of supplemental oxygen to maintain adequate 
SpO2. He was started on empirical antibiotics in 
case of coexistent bacterial infection. A treatment 

escalation plan had been discussed with the patient 
and he had declined admission to intensive care for 
ventilatory support. The patient was increasingly 
dyspnoeic and hypoxic with SpO2 ~80% on 19 L/
min oxygen and rapidly deteriorating with respira-
tory distress. Repeat chest X- ray demonstrated new 
bilateral air space opacification, in keeping with 
severe pneumonitis (figure 1).

TREATMENT
An emergency application for tocilizumab treat-
ment was approved on compassionate grounds, 
and 8 mg/kg intravenous tocilizumab was admin-
istered in two doses 12 hours apart. No absolute 
contraindications (neutrophils <1×109/L, platelets 
<100×109/L, aspartate aminotransferase (AST) 
>3× upper limit of normal, or severe active bacte-
rial or opportunistic infection) were present. Hepa-
titis B and C and tuberculosis screening were not 
performed in light of the life- threatening clinical 
picture. The patient did not receive any concomi-
tant treatment with dexamethasone, remdesivir or 
hydroxychloroquine.

OUTCOME AND FOLLOW-UP
Over the following 24 days, SpO2 drastically 
improved and the delivered oxygen dose decreased 
(figure 2). The patient did not develop any 
complications from tocilizumab therapy and was 
discharged home on day 35 after admission once he 
was able to maintain SpO2 >92% without supple-
mental oxygen.

DISCUSSION
Tocilizumab is a humanised monoclonal antibody 
against the IL-6 receptor. It is licensed for use in 
patients with rheumatoid arthritis.4

In patients with severe COVID-19, there is 
secondary haemophagocytic lymphohistiocytosis 
(sHLH). This is characterised by cytokine storm (a 
surge of IL-2, IL-6, IL-7, tumour necrosis factor α, 
granulocyte- colony stimulating factor) and multi-
organ failure.3 A tool to aid diagnosis is the ‘Hscore’. 
This score takes into account any underlying 
immunosuppressing disorders, temperature, pres-
ence of hepatomegaly/splenomegaly, AST, ferritin, 
triglyceride, any cytopaenia and haemophagocy-
tosis on bone marrow aspirate. Our patient had a 
score of at least 169 at the time of the infusion, 
translating to a strong possibility of sHLH.5 This 
is relevant as 50% of patients with sHLH develop 
acute respiratory distress syndrome (ARDS).

The Berlin definition for severe ARDS is an acute 
deterioration (1 week or less) with bilateral chest 
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X- ray changes and partial pressure of oxygen (PaO2):fraction 
of inspired oxygen (FiO2) ratio <100 mm Hg with positive end 
expiratory pressure (PEEP) >5 mm Hg. Severe ARDS is associ-
ated with a mortality of 45% even in the absence of COVID-19. 
Since we were managing our patient within the confines of a 
ward and not intensive care unit (ICU), we were unable to supply 
PEEP and so our patient does not meet the criteria for ARDS, 
but he certainly had severe COVID-19- related acute respiratory 
distress. This greatly improved post- tocilizumab infusion with 
rapid reduction in inspired oxygen and increase in SpO2, and 
we propose that this is due to IL-6 blockade from tocilizumab.

To the best of our knowledge, we have described the first 
successful treatment of severe COVID-19 pneumonia and 
concomitant hyperinflammatory syndrome with tocilizumab in 
the UK. Tocilizumab is potentially crucial in blocking the cyto-
kine storm and associated ARDS which might develop in a subset 
of patients with COVID-19. Based on the described case, we 
speculate that tocilizumab and other anti- IL-6 drugs including 
sarilumab6 should be administered as soon as possible in patients 
who develop an abrupt clinical deterioration 7–10 days from 
the initial onset of symptoms and have a high Hscore (169 or 
above), corresponding to a sensitivity of 93%, specificity of 
86% and accurate classification of 90% of patients with hyper-
inflammatory syndrome.5 Early tocilizumab treatment could 

potentially (1) reduce the risk of requiring non- invasive or inva-
sive ventilation; (2) offer a chance of survival to people who 
are unfit for escalation or have refused to be ventilated; and (3) 
potentially increase the chance of survival in some patients who 
are already ventilated but fail to improve with supportive treat-
ment. However, in ICU patients the established degree of inflam-
matory lung damage might be too extensive to be reversible and 
additional complications might be present, including deranged 
coagulation function, disseminated intravascular coagulation 
and pulmonary embolism. Also, tocilizumab treatment should be 
avoided in people with severe active infections, including tuber-
culosis and hepatitis B. Finally, severe and sometimes fatal infec-
tions have been reported after tocilizumab treatment, although 
tocilizumab did not significantly increase the risk of infection 
in severely immunocompromised patients with haematological 
malignancy.7

The present case report is relevant for two main reasons. First, 
a unique peculiarity of this case is that the patient received tocili-
zumab treatment in the predexamethasone era, as no data on 
dexamethasone had been made available from the RECOVERY 
(Randomized Evaluation of COVID-19 Therapy) researchers at 
the time, or indeed on any other medications, including remde-
sivir. Hence, the very favourable effects of tocilizumab in this 
patient have not been potentially enhanced, or indeed completely 
explained, by other concomitant treatments, including dexa-
methasone or remdesivir.

Second, and most importantly, this case report shows a clear- cut 
temporal association between tocilizumab administration and 
rapid improvement in the clinical condition in a patient with 
clear hyperinflammatory syndrome, as highlighted by an Hscore 
of 169. This is a crucial point, as two randomised controlled 
trials aimed at evaluating the role of tocilizumab in severe 
COVID-19 pneumonia, the RECOVERY8 and the COVACTA 
(Study to Evaluate the Safety and Efficacy of Tocilizumab in 
Patients With Severe COVID-19 Pneumonia)9 trials, did not 
include the Hscore among the inclusion criteria. Indeed, under 
the overwhelming pressure of the urgent need for effective treat-
ments against the COVID-19 pandemic, both studies decided to 
adopt much broader and somewhat aspecific inclusion criteria 
(for instance, C reactive protein ≥75 mg/L and oxygen satura-
tion <92% on room air or requiring oxygen in the RECOVERY 
trial). As pointed out by Furlow,10 this issue might explain the 
disappointing preliminary results of the COVACTA trial, still 
unpublished but announced by Hoffmann- La Roche on 29 July 
2020, which show that tocilizumab failed to meet its primary 
endpoint of improved clinical status and to improve mortality, 
although patients receiving tocilizumab had shorter hospitalisa-
tion time compared with the placebo arm. Tocilizumab continues 
to be evaluated by the RECOVERY trial, which enrolled over 
850 patients, almost twice the size of the COVACTA trial, and 
might confirm or refute the results of COVACTA. Independently 
from the results of the RECOVERY trial, which suffers from the 
same limitations as COVACTA (lack of stratification by clinical 
signs of hyperinflammatory syndrome), we genuinely hope that 
the current case report could encourage researchers to perform 
post- hoc analyses of the above studies in due course or, even 
better, to design new randomised controlled trials which include 
Hscore as one of the key inclusion criteria.
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Figure 1 Serial chest X- rays during hospital stay: (A) on admission; (B) 
7 days from admission, before tocilizumab; (C) 1 week post tocilizumab; 
and (D) 2 weeks post tocilizumab.

Figure 2 Inspired oxygen in L/min (left y- axis) and peripheral oxygen 
saturation (SpO2) in % (right y- axis) over time.
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Learning points

 ► This is the first description of the successful usage of 
tocilizumab in severe COVID-19 pneumonia in the UK.

 ► This is timely and informative for front- line clinicians 
worldwide, as multiple trials have just started to explore the 
role of tocilizumab in COVID-19 pneumonia, including the 
RECOVERY (Randomized Evaluation of COVID-19 Therapy) 
trial in the UK and the COVACTA (Study to Evaluate the 
Safety and Efficacy of Tocilizumab in Patients With Severe 
COVID-19 Pneumonia) trial in the USA.

 ► Our case report might be helpful in encouraging researchers 
to consider treatment with tocilizumab in patients with 
COVID-19 who are not suitable for non- invasive or invasive 
ventilation, have refused to be ventilated, or are already 
ventilated in intensive care.

 ► The findings of our case report need to be confirmed by 
well- designed randomised controlled trials in patients with 
COVID-19, which should ideally include a high Hscore (169 or 
above) among the inclusion criteria.
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