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1 | INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
was first discovered in Wuhan, China in 2019. The disease it causes
(coronavirus disease-19—COVID-19) was officially named on 11
February 2019 by the World Health Organization. At the beginning
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of May 2020, there are nearly 230 000 cases of COVID-19-related
deaths and around 3 267 000 cases confirmed worldwide (WHO:
COVID-19 Situation report - 103.) The pathophysiology of COVID-
19 includes SARS-CoV-2 binding to the alveolar epithelium, thus
activating innate immune system and adaptive immune system and

resulting in a pro-inflammatory cascade, including the release of
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interleukin 6 (IL-6).! Elevated levels of IL-6 are predictive of a fatal
outcome in COVID-19.} Tocilizumab (TCZ) is a humanized recombi-
nant monoclonal antibody that acts as an IL-6 receptor antagonist,
specifically binding to soluble or membrane-type IL-6 receptors.? In
the absence of specific antiviral therapy, the rationale for TCZ use in
COVID-19 is based on the understanding that IL-6 plays an import-
ant role in COVID-19-induced cytokine storm—cytokine release syn-
drome (CRS)—characterized by an extreme auto-amplifying cytokine
reaction which is followed by the infiltration of inflammatory mono-
cytes/macrophages and lymphocytes into the lung.? IL-6-mediated
decrease in human leukocyte antigen-DR isotype (HLA-DR) expres-
sion causes lymphoid function defects.? Severe DILI (drug-induced
liver injury) is a very rare complication of TCZ therapy.® In this article,
we describe the first case of a patient with severe COVID-19 pneu-
monia who developed DILI associated with the use of TCZ, marked

by a 40-fold increase in transaminases levels.

2 | CASE REPORT

On 10 March 2020, a previously healthy 52-year-old man returned
from a 1-day business trip from Serbia to Montenegro. Two weeks
later, he developed a fever (up to 39.2°C) and a dry cough. He tested
positive for SARS-CoV-2 by reverse transcriptase polymerase chain
reaction (RT-PCR) via nasal swab. The patient was admitted to a re-
gional hospital and diagnosed with COVID-19 bilateral pneumonia.
He was treated according to the National Health Commission and
State Administration of Traditional Chinese Medicine protocol for
COVID-19.# Twelve days after admission, chest multi-slice computed
tomography (MSCT) has shown ground-glass opacities and bilateral
basal pulmonary consolidation. He required mechanical ventilation
and was transferred to the intensive care unit (ICU).

For the first 4 days of treatment in ICU, the patient was sedated,
mechanically ventilated, with stable vital parameters. His treatment
included: chloroquine 500 mg twice daily (for the first 12 days be-
fore ICU); lopinavir/ritonavir 400/100 mg twice daily (for the first
12 days and 3 days in the ICU); methylprednisolone (60-80 mg daily
throughout the ICU treatment); as well as ceftriaxone and azithro-
mycin (throughout the entire treatment).

Six days after admission to the ICU, the patient's condition
worsened and the control chest radiography showed the signs of
disease progression. In laboratory analyses, C-reactive protein
(CRP: 193 mg/L), IL-6 (143 pg/mL), fibrinogen (6.1 g/L), D-dimer
(7600 ng/mL) were increased and lymphocyte count was decreased
(0.94 x 10%/L), aspartate aminotransferase (AST) was in the refer-
ence range (30 IU/L), while alanine aminotransferase (ALT) was
slightly elevated (83 IU/L). All microbiological analyses (serology on
hepatotropic viruses, hemoculture on aerobic and anaerobic bac-
teria, urine culture) were negative. Based on clinical, radiological
and laboratory analyses, he met all the criteria CRS and treatment
with TCZ, according to the Chinese* and Lombardian® protocols.
The patient was treated with two doses of TCZ 400 mg (8 mg/kg),

with a 12-hour break between doses; continuing with ceftriaxone,

FIGURE 1 Chest multi-slice computed tomography (MSCT) 6 d
after administration of tocilizumab. Chest MSCT showed a bilateral
pneumothorax and subcutaneous emphysema of the thoracic
wall—complications unrelated to the use of tocilizumab, as well

as previously described ground-glass opacities and pulmonary
consolidation. Comparing the previous MSCT finding, the effect

of tocilizumab on the parenchymal recovery of the lungs could

not be assessed because of the collapsed lung affected by the
pneumothorax

azithromycin and methylprednisolone. One day after the patient re-
ceived both doses of TCZ, acute liver injury (AST 1076 1U/L, ALT
1541 IU/L) was verified in laboratory analyses. Abdominal ultra-
sound, as well as serum levels of bilirubin, alkaline phosphatase and
gamma-glutamyl transferase were normal. According to the Council
for International Organizations of Medical Sciences/Roussel Uclaf
Causality Assessment Method (CIOMS/RUCAM), he scored 8 points
for a ‘probable’ cause of DILI by TCZ. Also, hepatocellular form of
DILI caused by TCZ was diagnosed using the European Association
for the Study of the Liver (EASL) guidelines.®” Liver biopsy was not
performed to diagnose DILI because of the patient's poor general
condition. Several days after TCZ administration, he exhibited clin-
ical improvement with a significant reduction in the levels of acute
phase reactants (CRP, IL-6 and D-dimer).

Subsequently, the patient's condition is complicated by bilateral
pneumothorax and subcutaneous emphysema (Figure 1). The pneu-
mothorax was treated with drain thoracostomy.

Ten days after the administration of TCZ, transaminase levels,
CPR, IL-6 and D-dimer were approaching the normal range (Figure 2).
To date, despite the laboratory recovery and the cessation of CRS,
his condition is still critical owing to the pulmonary issues.

3 | DISCUSSION

Approximately 5% of patients with COVID-19 require admission to
the ICU for severe pneumonia, acute respiratory distress syndrome,
rapidly evolving respiratory insufficiency, multi-organ failure or
CRS.8 The pathological immune response depends on the cytokine
group (IL-6, IL-2, IL-7, IL-10 and tumour necrosis factor «), but IL-6 is

considered to be a major mediator in the pathogenesis of CRS.} TCZ
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is previously approved for the treatment of chimeric antigen recep-
tor (CAR) T cell-induced severe or life-threatening CRS (very similar
syndrome to the CRS in COVID-19).! Therefore, in the absence of
specific antiviral therapy, TCZ has been included in COVID-19 treat-
ment, with the idea of stopping the progression of systemic inflam-
mation and CRS by blocking IL-6.°

Tocilizumab is included in the 7th edition of COVID-19 ther-
apy recommendations issued by the National Health Commission
of China.? On 13 March 2020, The Lombardy COVID-19 Working
Group suggested the following inclusion criteria for off-label TCZ
use in COVID-19: the high viral load phase of infection is consid-
ered terminated (patient is apyretic for >72 hours and/or at least
7 days have passed since the onset of symptoms); patients suffer-
ing from worsening respiratory insufficiency requiring non-invasive
ventilation or intubation; as well as patients exhibiting high levels
of inflammatory markers (IL-6 >40 pg/mL; D-dimer >1500 ng/mL or
rising; elevated CRP, ferritin or l‘ibrinogen).5 In contrast, their exclu-
sion criteria are as follows: age <18 years; AST/ALT levels more than
five times above upper normal; neutrophil and platelet count <500
and <50 000 cells/mmc respectively; documented sepsis from non-
SARS-CoV-2 pathogens; complicated diverticulitis or bowel perfo-
ration; skin/soft tissue infection; immunosuppressive antirejection
therapy; and the presence of co-morbidities linked to an unfavour-
able outcome (based on the clinical judgement).” Liu et al suggested
several factors to be taken into account when considering TCZ use in
COVID-19: defining diagnosis criteria for CRS in COVID-19 and a dis-
ease severity grading system; considering combined antiviral treat-
ment and secondary infection prevention (prophylactic antibiotics,
bacteriological and fungal assessments); and cytokine measurement
in order to elucidate risk stratification and therapeutic effect mon-
itoring.10 The treatment presented herein was started with chlo-
roquine and lopinavir/ritonavir, and was changed to TCZ after our
patient met all the criteria for CRS (an indication for TCZ) caused by
COVID-19.

Several clinical studies have shown very good effects of TCZ

on clinical and laboratory parameters in patients with COVID-19,

=@ AST =@ ALT CRP «=@==|L-6

with a few minor side effects reported. A Chinese preprint study
on 21 patients with fulfilled criteria for severe COVID-19 (shortness
of breath—respiratory rate >30/min, oxygen saturation <93% while
resting and PaO2/FiO2 <300 mm Hg)—showed that TCZ use caused
absorption of pulmonary lesions in 90.5% patients, while body tem-
perature, CRP values and the proportion of peripheral blood lym-
phocytes returned to normal; no adverse effects were reported.11
Di Giambenedetto et al reported three cases of COVID-19-related
respiratory insufficiency in which TCZ use lead to a rapid relief of
respiratory symptoms, resolution of fever and decrease in CRP val-
ues, without any reported adverse events.'? A retrospective study
on 15 COVID-19 patients treated in Tongji Hospital in Wuhan (mean
age 73 years) showed that IL-6 levels spiked shortly after the intro-
duction of TCZ, afterwards followed by a decrease of IL-6 and acute
phase reactants in most patients.” The study showed that a positive
effect of TCZ is exhibited only after repeated doses in critically ill pa-
tients; also, there is no information on TCZ side effects in this study.9
Morrison et al reported two cases of COVID-19 infection suffering
hypertrigliceridaemia after induction of TCZ, one of which had ele-
vated inflammatory biomarkers consistent with acute pancreatitis.13
The authors hypothesize that TCZ interfered with the role of IL-6
in the free fatty acid uptake to the skeletal muscle.’® Fontana et al.
described the use of TCZ in a COVID-19 kidney transplant recipient,
who developed leukopenia with neutropenia as a possible side effect
of TCZ; successfully treated with intravenous immunoglobulins.**
The most common side effects of TCZ are upper respiratory
symptoms, headache and hypertension. Serious side effects are rare:
severe infections, acute liver injuries, cytopenia, gastrointestinal ul-
cerations and perforations.'®> Hepatotoxicity with mild to moderate
transaminases elevation is a well-known side effect of TCZ, but se-
vere DILI is very rare complication of TCZ therapy.3 On 10 December
2019, the Department of Health in Australian Government updated
information on TCZ and hepatotoxicity; informing health profession-
als that eight serious liver injuries had been reported so far, and two
of those eight cases required liver transplantation (according to one

pharmaceutical company).?® In most cases, TCZ resulted in severe
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hepatic injury when used in combination with other potentially hep-
atotoxic drugs.!® Most patients with severe COVID-19 have a history
of simultaneous use of multiple drugs that can induce liver injury.
In our case, chloroquine treatment was discontinued 6 days before
liver injury and antiviral treatment was discontinued 3 days before
liver injury. The patient was also treated with a combination of an-
tibiotics, azithromycin and ceftriaxone, in the ICU before hepatic
injury occurred.

The incidence of mild liver injury in hospitalized patients with
COVID-19 ranges from 14% to 53%, and increased liver enzymes
are more commonly observed in men and in more severe cases.'’
Sun et al described several possible mechanisms of liver damage in
COVID-19: immune-mediated damage, direct cytotoxicity of SARS-
CoV-2 through active viral replication in hepatic cells, anoxia with
hypoxic hepatitis, DILI (induced by lopinavir/ritonavir, remdesivir,
chloroquine, TCZ, umifenovir etc) and finally reactivation of pre-ex-
isting liver disease.” Our patient did not have pre-existing liver
disease or anoxia leading to liver hypoxia. Slightly elevated transami-
nase was detected even before acute liver injury, as in most patients
with severe COVID-19.

Cai et al reports the results of liver function tests on 417 patients
with COVID-19 in Shenzhen, China, concluding that the use of hepa-
totoxic drugs is the most important risk factor for liver damage.'® They
point out that the use of lopinavir/ritonavir was particularly dangerous
and increased the chance of liver damage by four-fold.'® Searching in
the Internet, we did not find any published DILI cases caused by TCZ
in a patient with COVID-19. We hypothesize that hepatotoxic effect
of TCZ, in our patient, is favoured by previous use of antiviral drugs
(lopinavir/ritonavir). Immediately after TCZ administration, serum
transaminase levels increased 40-fold. Ten days after the develop-
ment of DILI, transaminase levels normalized and levels of systemic
inflammatory parameters (CRP, IL-6, fibrinogen, D-dimer) simultane-
ously approached the normal range. According to the EASL guideline
for DILI, by calculating the CIOMS/RUCAM score for TCZ, considering
the ultrasound examination of the abdomen and analysing the labora-
tory results, DILI induced by TCZ was a near certainty diagnosis.

In conclusion, this is the first reported case of DILI caused by
TCZ in a COVID-19 patient. Simultaneously, TCZ achieved a positive
therapeutic effect and led to improvements in clinical and laboratory
parameters associated with CRS. Intensive liver function monitor-
ing is imperative in COVID-19 patients, because of frequent poly-
pharmacy with potentially hepatotoxic drugs, especially TCZ. Future
studies should aim at the frequency and description of TCZ side ef-
fects in COVID-19.
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