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Case report - Introduction: Coronavirus disease 19 (COVID-19),
caused by Severe Acute Respiratory Syndrome Coronavirus (SARS-
CoV-2), has reached pandemic level and led to over 46,000 deaths in the
UK. COVID-19 is primarily a respiratory illness and 10-20% of infected
individuals develop severe disease with interstitial pneumonia or acute
respiratory distress syndrome (ARDS). In this subgroup of patients,
severe clinical manifestations are postulated to result from a hyperactive
immune response. This has led to the proposal thatimmunomodulatory
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medications could be used for the treatment of COVID-19. Here, we
report a case of COVID-19 that was treated with the IL-6 inhibitor,
tocilizumab.

Case report - Case description: A 54-year-old Middle Eastern woman
presented to A&E with a one-week history of fever, cough, headache and
ageusia. Her past medical history was significant for asthma, chronic
headaches, gastro-oesophageal reflux syndrome and subarachnoid
haemorrhage. On presentation, she had a low-grade temperature
(37.8°C) but her observations were otherwise normal, and her oxygen
saturationswere 99% onroomair. Examinationrevealedrightbasalchest
crackles. Bloods showed a mild lymphopenia (0.9x10%1) and a raised
CRP (82mg/l) and a chest radiograph demonstrated bibasal shadowing.
The patient was diagnosed with probable COVID-19and discharged with
a course of oral doxycycline and a plan for review in the ambulatory unit
the following day. When reviewed the next day, her oxygen saturations
had fallen to 90% on room air. At this point, her SARS-CoV-2 assay had
beenresultedas positive and adecision was made toadmitherforoxygen
therapy.

The patient continued to deteriorate despite optimal supportive therapy
and the addition of intravenous benzylpenicillin for possible superadded
bacterial infection. On day 7 of admission, her respiratory rate was 32-38
breaths per minute, and she required 13I/min of oxygen. Her bloods
revealed CRP 474mg/L, D dimer >6000 ng/ml, ferritin 224 pg/L, neutro-
phils 9.5x10%1and lymphocytes 0.6 x10%I. There were no signs of super-
added bacterial infection despite a thorough infection screen. Given her
clinical deterioration, she was reviewed by the critical care team for con-
sideration of transfer to higher-level care. The ward team decided to
administer a single dose of the anti-IL-6 agent tocilizumab for the treat-
mentofacytokine storm secondaryto COVID-19infection.

Within 24 hours of tocilizumab treatment, her oxygen requirements fell to
5l/min and her work of breathing significantly improved. On day 15 of
admission, she was discharged with saturations of 92% onroom air.
Case report - Discussion: The patient described in this case showed
significant clinical deterioration with features suggestive of cytokine
storm secondary to COVID-19. IL-6 is thought to be a key cytokine
responsible for initiating the acute phase response and we postulate that
IL-6 levels were raised in this patient. Unfortunately, we did not have the
assay availabletomeasure this. The treating clinical team decided to pre-
scribe a single dose of tocilizumab on a compassionate use basis. This
resultedinarapid clinicalimprovement and the patient was subsequently
discharged without the need for intensive care. In this case, we propose
that tocilizumab inhibited further cytokine activation and prevented the
positive feedback loop of inflammation that can otherwise result in rapid
clinical deterioration.

There are several interesting points to be noted from this case. In this
patient, tocilizumab resulted in a rapid reduction in CRP levels. This is
thought to correspond to the inhibition of IL-6 mediated release of acute
phase proteins by the liver. Therefore, it should be noted that post-tocili-
zumab treatment, patients should be closely monitored for superadded
bacterialinfectionasthey may notmountafullimmuneresponse.

Larger trials of tocilizumab for the treatment of COVID-19 are currently
underway and are required to confirm the efficacy of IL-6 inhibition for
COVID-19. The phase Ill COVACTA trial of tocilizumab in COVID-19
patientsdid notmeetits primary endpointofimprovedclinical status how-
everatrendtowards shorter hospitaladmissions was seen. Further stud-
ies are ongoing to investigate the role of tocilizumab in other treatment
settings, including in combination with an antiviral medication. Further
informationis required to determine which patients should receive immu-
nomodulatory medications and at which pointin theirillness. Datais also
needed to understand the most efficacious dosing regimen for tocilizu-
mab and its side-effect profilein COVID-19 patients.

Case report - Key learning points: The COVID-19 pandemic has
affected millions of people worldwide and has led to an unprecedented
effort from the scientific community to understand the pathophysiology
of the disease and to find effective treatments. Emerging evidence sug-
gests that SARS-CoV-2 can induce a hyperactive immune response ina
subgroup of patients who develop highly elevated levels of acute phase
proteins. It has been proposed that the overactive immune response is
responsible for some of the severe clinical manifestations seen and this
has led to the suggestion thatimmunomodulatory medications could be
usedforthetreatmentof COVID-19.

Indeed, dexamethasone has been shown to be an effective treatment
and other immunomodulatory medications including hydroxychloro-
quine, the IL-1 inhibitor anakinra and JAK-kinase inhibitors are currently
beingtrialled forthe treatment of COVID-19. This case highlights the clini-
cal and biochemical features of a patient who developed features sug-
gestive of a cytokine storm secondary to COVID-19 and who responded
totreatment with the IL-6 inhibitortocilizumab. Further workis required to
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understand the role ofimmunomodulatory medications for the manage-
mentof COVID-19infection.
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