Case Rep Oncol 2020;13:754-759

Case Reports

DOI: 10.1159/000509507 © 2020 The Author(s) Kurger
H n oncol o Published online: June 29, 2020 Published by S. Karger AG, Basel Openaccess
1 gy www_karger.com/cro

This article is licensed under the Creative Commons Attribution-NonCommercial 4.0
International License (CC BY-NC) (http://www.karger.com/Services/OpenAccesslicense).
Usage and distribution for commercial purposes requires written permission.

Case Report

Weather the Cytokine Storm: A
Report of Successful Management of

a Colon Cancer Survivor and a
Critically Ill Patient with COVID-19

Mansoor Khalid® Tarek Dernaika® Lirin Jacob® Pavan Annamaraju®
Achuta K. Guddati®

aMercy Hospital , Oklahoma City, OK, USA; PJohnston Memorial Hospital, Ballad Health
System, Abingdon, VA, USA; <Division of Hematology/Oncology, Augusta University,
Augusta, GA, USA

Keywords
Cancer - COVID-19 - Cytokine - Tocilizumab - Virus

Abstract

Patients with novel corona virus infection (COVID-19) can develop acute respiratory failure
secondary to acute respiratory distress syndrome. Cytokine storm is suggested as one of un-
derlying mechanisms for the rapid clinical decline. Immunocompromised patients and cancer
patients are at particular risk for poor outcomes due to COVID-19 infection. This case report
describes the presentation and clinical course of a cancer survivor who became critically ill and
required mechanical ventilation. The patient was treated with hydroxychloroquine, azithromy-
cin, and ceftriaxone; however, he remained febrile, hypoxemic, continued to require full me-
chanical ventilator support and his chest X-ray showed increased bilateral infiltrates. The pa-
tient was treated with tocilizumab, after which he improved and was successfully extubated.
This report illustrates a possible role of tocilizumab in management of cytokine storm in criti-

cally ill patients with COVID-19 infection. © 2020 The Author(s)
Published by S. Karger AG, Basel
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Introduction

Human coronaviruses (HCoVs) are large, enveloped, single-stranded RNA viruses divided
into 4 groups: alpha, beta, delta, and gamma, out of which alpha and beta are known to cause
infection in humans. Four different types of HCoVs (HCoV 229¢, NL63, 0C43, and HKU1) are
endemic and cause 10-30% of upper respiratory infections in adults [1]. Historically, HCoVs
caused mild disease until recently when severe cases of atypical pneumonia called severe
acute respiratory syndrome (SARS) by a beta-HCoV called SARS-CoV in 2002 in China and
several other countries was reported. In 2012, another beta-CoV called Middle East respira-
tory syndrome (MERS) in Saudi Arabia were reported to cause respiratory failure. On Decem-
ber 31st, 2019, a cluster of novel coronavirus-infected pneumonia cases were reported in Wu-
han, Hubei Province, China. The first 4 cases were apparently traced back to a seafood market
in Hunan raising suspicion of a zoonotic HCoV outbreak. The origins of this outbreak continue
to be a matter of great research interest currently. These cases were identified by using a sur-
veillance mechanism that was developed in 2003 during SARS outbreak for early detection of
novel pathogens like 2019-n CoV [2]. This disease was named as coronavirus disease 2019 by
World Health Organization (WHO) and SARS-CoV2 by the Coronavirus Study Group in Febru-
ary 2020 [3]. Currently, there is no definitive treatment available for infected patients. Pres-
ence of elevated inflammatory cytokines like interleukin-6 (IL-6) and elevated ferritin indi-
cates that this virus leads to a hyperinflammatory state causing cytokine release syndrome
(CRS) that might play an important role in underlying pathology of critically sick patients. To-
cilizumab is a humanized monoclonal antibody against the IL-6 receptor (IL6R). Endogenous
IL-6 is released by inflammatory stimuli and controls a variety of immunological responses.
Inhibition of IL6R by tocilizumab leads to decreased production of cytokines as well as acute-
phase reactants. It was approved in 2017 by the FDA for treatment of CRS [3]. Here, we pre-
sent a case with successful outcome after treatment with tocilizumab.

Case Presentation

A 44-year-old Caucasian gentleman with past medical history significant for stage 2 colon
cancer treated with sigmoid resection not on chemotherapy, mild obesity, nonsmoker, no
known sick contacts or exposure to COVID-19, no recent travel history and no other comor-
bidities, presented to the emergency department with a 4-day history of fevers, headache, fa-
tigue, myalgia, dyspnea on exertion, nausea, and diarrhea. His vital signs on admission showed
a blood pressure 162/89, heart rate 100 bpm, respiratory rate 24 /min, temperature 99°F,
Sp02 95% on room air. Physical exam showed mild respiratory distress with normal breath
sounds, no wheezing, rales, or rhonchi. Rest of the physical exam was normal. Laboratory tests
showed WBC count 8,800/uL, lymphopenia 4%, elevated D-dimer 2.99, elevated LDH 607, el-
evated CRP 241.1, and procalcitonin 0.35. His renal function tests and electrolytes were within
normal range. His troponin and BNP levels were also normal. Viral respiratory pathogen panel
was negative for influenza A and influenza B. His sputum cultures, blood cultures, and urine
cultures were all negative. COVID-19 test done on admission. CT scan of the chest with and
without contrast on admission showed extensive bilateral ground glass opacities (Fig. 1). EKG
showed normal sinus rhythm and an incomplete right bundle branch block.

Patient was admitted to the medical floor initially; however, within 6 h of admission, he
became severely hypoxic, his oxygen requirements rapidly increased to 10 L/min and he was
transferred to ICU where he was intubated and was empirically treated for presumed COVID-
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19 infection and community-acquired pneumonia with hydroxychloroquine (HCQ), ceftriax-
one, and azithromycin. He also required vasopressor support due to hypotension. Patient was
monitored closely for QT prolongation with daily EKGs. He did not develop any arrhythmias
or QT prolongation during hospitalization. Despite all supportive measures, he continued to
remain febrile, failed spontaneous breathing trials due to severe agitation, and continued to
require full mechanical ventilator support, and positive end expiratory pressure had to be in-
creased to 10 cm H20 with FiO; of 60% due to worsening of hypoxia. His follow-up X-rays
showed increased infiltrates bilaterally (Fig. 2A). Patient was diagnosed with acute respira-
tory distress syndrome (ARDS). COVID 19 testing sent on admission came back as positive.
Due to lack of improvement and increasing pulmonary infiltrates on the chest X-ray, he was
given a single dose of tocilizumab 400 mg on day 10 of admission. Within 24 h, patient’s res-
piratory status and mental status improved, and he was weaned off mechanical ventilation.
He also became afebrile. Follow-up chest X-ray showed improved pulmonary infiltrates (Fig.
2B). Lymphopenia resolved and lymphocyte count was 45% on discharge. He was discharged
home next day in a stable condition and repeat testing for COVID-19 was negative twice.

Discussion

COVID-19 is a beta coronavirus, whose genome is very similar to bat coronavirus, sug-
gesting bat as its natural host. It uses angiotensin-converting enzyme 2 (ACE2) receptor to
spread through the respiratory tract. Strong evidence shows human to human transmission
[3]. Fever, cough, fatigue, and gastrointestinal symptoms are commonly reported symptoms
of COVID-19 disease. The average reported incubation period of COVID-19 is 6.4 days and
ranges from 0-24 days [4]. People above 65 years of age, with underlying comorbidities like
hypertension, diabetes, cardiovascular disease, and chronic obstructive pulmonary disease
have increased susceptibility to severe disease. Clinical features commonly include cough, fe-
ver, chest tightness, dyspnea, and diarrhea. COVID-19 is a multisystem disease that mainly
targets and injures the vascular endothelium [5]. COVID-19 is clinically diagnosed by using
real-time polymerase chain reaction (PCR) to detect nucleic acid swabs collected from nasal,
throat, or other respiratory tract samples. Laboratory findings of patients show lymphopenia
with low CD4 and CD8 lymphocytes, elevated lactate dehydrogenase, prolonged prothrombin
time, elevated D-dimer, high alanine transaminase, creatinine kinase, and C-reactive protein
[6, 7]. Immunologic studies showed elevated plasma levels of ferritin, increased tissue necro-
sis factor-a, elevated IL-6, IL-7, granulocyte colony-stimulating factor, interferon-y-inducible
protein 10 [8].

Radiologic findings on CT scan and chest X-ray show ground glass opacities or bilateral
patchy infiltrates. Elevated levels of cytokines in COVID-19 disease suggest a hyperimmune
response that leads to increased severity of disease and development of ARDS in COVID-19
patients. CRS is a condition that is caused by an unchecked hyperactivated immune system
releasing immense amounts of proinflammatory mediators. CRS plays a major role in patho-
genesis of several diseases like ARDS, macrophage activation syndrome, and sepsis. CRS is also
a known toxicity of chimeric antigen receptor (CAR)-T-cell therapy. It is possible that CRS is a
major underlying mechanism that leads to high severity of disease in COVID-19 patients.

Due to absence of definitive antiviral treatment from randomized clinical trials, current
management of COVID-19 is mainly to control the source of infection, reduce risk of transmis-
sion, early diagnosis, and isolation along with supportive treatment focused on symptomatic
management of patients [6]. Currently, all treatments for COVID-19 are under investigation,
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and their outcomes are unknown in suspected or confirmed cases of COVID-19. There are at
least 291 clinical trials investigating pharmacologic therapy for adult patients with COVID-19
[9]. HCQ and azithromycin were used in a clinical trial to manage patients with COVID-19 [10].
HCQ and chloroquine are thought to inhibit binding of ACE2 receptors on host cell with the
spike protein on the surface of beta coronavirus [11]. Despite its widespread use, so far there
is lack of strong evidence to support the role of HCQ or chloroquine in improving outcomes
[9]. Patients with refractory hypoxemia were recommended extracorporeal membrane oxy-
genation by WHO [12], convalescent plasma and immunoglobulin G are also being used in
various clinical trials as potential treatment options for critically ill patients [13]. The ra-
tionale behind using this treatment is that antibodies from patients who have recovered from
COVID-19 infection can probably help in clearance of free virus as well as infected cells [9].

On May 1, 2020, the Food and Drug Administration (FDA) approved emergency use au-
thorization of a broad-spectrum antiviral medication - remdesivir for treatment of hospital-
ized patients with severe disease due to COVID-19. Preliminary results of Adaptive COVID-19
Treatment Trial (ACTT), showed 31% faster time to recovery in patients who received
remdesivir compared to those who received placebo. The group receiving remdesivir was
found to have low mortality rate of 8.0% versus 11.6% (p < 0.001) for the placebo group (p =
0.059) [14]. Another study done in China by Li et al. [15] and published in the journal Lancet
showed that remdesivir given to severe COVID-19 patients did not show any meaningful im-
provement in outcomes. The role of corticosteroids in treatment of COVID-19 patients is un-
clear. During the epidemics of SARS and MERS, observation studies did not show improved
survival with corticosteroids; on the other hand, corticosteroids were associated with delayed
viral clearance from respiratory tract and blood along with side effects including psychosis,
hyperglycemia, and vascular necrosis [16, 17]. Therefore, corticosteroids should not be rou-
tinely used in COVID-19 patients unless patients are in refractory shock or have chronic ob-
structive pulmonary disease exacerbation due to known side effects and lack of proven benefit
[9].

Monoclonal antibodies that target inflammatory cytokines may have a potential role as
an adjunctive treatment for patients with severe COVID-19 disease. Tocilizumab, a humanized
monoclonal antibody is used for treatment of moderate to severe rheumatoid arthritis, giant
cell arteritis, polyarticular juvenile idiopathic arthritis, systemic juvenile idiopathic arthritis,
and treatment of CRS in adult and pediatric patients with CAR T-cell-induced severe or life-
threatening CRS. Common side effects of tocilizumab include upper respiratory tract infection,
nasopharyngitis, headache, hypertension, increased liver enzymes, and injection site reac-
tions [18]. Immunological findings in patients with severe COVID-19 revealed large amounts
of IL-6 secreted by pathogenic T cells and inflammatory monocytes that bind to IL6R on target
cells, to develop cytokine storm leading to hyperinflammatory response in lungs and other
organs causing severe disease [19]. Tocilizumab inhibits binding of IL-6 to IL6R and therefore
can help prevent cytokine storm, thereby reducing immune-mediated damage to target cells
[20]. In one study, 21 patients with severe COVID-19 disease showed immediate clinical and
radiologic improvement after being treated with tocilizumab [21].

In this case report, we describe the successful treatment of a cancer survivor with severe
COVID-19 with a single dose of tocilizumab. The patient became afebrile within 24 h of admin-
istration of first dose of tocilizumab; hypoxemia and delirium resolved, and he was success-
fully extubated. More interestingly, repeat PCR testing for COVID-19 was negative twice
within 1 week of discharge from hospital.
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Fig. 2. Chest X-ray before (A) and after (B) tocilizumab administration.
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