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Artid_e history: Tocilizumab, an interleukin-6 receptor antagonist, has been used to treat critically ill patients with coronavi-
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2019 who developed invasive pulmonary aspergillosis after treatment with tocilizumab, illustrating the
importance of considering opportunistic infections when providing immune modulating therapy.

© 2020 Elsevier Inc. All rights reserved.

1. Background

Coronavirus disease-2019 (COVID-19), caused by severe acute
respiratory coronavirus-2, has emerged as a global pandemic that has
affected millions. Severe presentations of COVID-19, characterized by
significant pulmonary disease and shock, are likely propagated by
both direct viral effects and a cytokine-mediated inflammatory
response, or “cytokine storm.” (Xu et al., 2020). Interleukin-6 (IL-6)
plays a central role in the cytokine storm that is common in severe
cases of COVID-19 (Zhang et al., 2020). Accordingly, IL-6 receptor
antagonists such as tocilizumab, typically used in the treatment of
rheumatoid arthritis, have been used in select cases of COVID-19 to
suppress the suspected inflammatory damage (Xu et al., 2020).

Select governmental health organizations have recommended
tocilizumab for patients with extensive and bilateral lung disease
(General Office of the National Health Commission (China), 2020).
Initial data on the use of these agents has been promising. Tocilizu-
mab decreases inflammation in COVID patients, as measured with
both fever and serum inflammatory markers such as C-reactive pro-
tein (Luo et al.,, 2020). Additionally, a small Chinese preprint study of
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patients with severe COVID-19 reported 75% had reduced oxygen
requirement, 90% had improved computed tomography scans, and,
notably, there were no reports of secondary infections or clinical
deterioration (Xu et al., 2020).

Although initial data for tocilizumab in COVID-19 is promising,
there are risks to immune modulating therapies, especially the devel-
opment of opportunistic infections (Vallabhaneni and Chiller, 2016).
Tocilizumab has been associated with invasive fungal infections
including invasive candidiasis, Pneumocystis, and Cryptococcal pneu-
monia (Schiff et al., 2011, Campbell et al., 2011). This risk is doubled
compared to controls (Hoshi et al., 2012). This case report presents a
patient with severe COVID-19 pneumonia who developed invasive
pulmonary aspergillosis (IPA) after treatment with tocilizumab.

2. Case report

A 72-year-old man with a 30 pack-year smoking history and a
predilection for gardening presented with cough and fever. His chest
X-ray (CXR) showed bilateral opacifications and nasopharyngeal
polymerase chain reaction was positive for severe acute respiratory
coronavirus-2 when sent to the state’s public health department.
Three days after admission, he developed acute hypoxemic
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Fig. 1. Timeline of bronchoalveolar lavage (BAL) results in relation to clinical events.

respiratory failure, was transferred to the intensive care unit (ICU),
and mechanically ventilated.

Despite lung protective ventilation, empiric treatment for hospital
acquired pneumonia (azithromycin and ceftriaxone initially, then
transitioned to piperacillin-tazobactam), and initiation of compas-
sionate use remdesivir, the patient’s hypoxemia continued to worsen.
Serial CXRs demonstrated progressive bilateral opacifications
and inflammatory makers were significantly elevated (D-dimer
15,205 ng/mlL, ferritin 1945 ng/mL, C-reactive protein 22 mg/dL, LDH
425 unit/L). Serum IL-6 levels were not obtained. A bronchoalveolar
lavage (BAL) performed on day 9 grew Chyrseobacterium indologenes
(Fig. 1). Fungal cultures were not completed at this time. Ciprofloxa-
cin was added based on Chyrseobacterium resistance to other agents
and he was prone positioned.

Given persistent hypoxemia, fevers, and elevated inflammatory
markers, a multidisciplinary decision was made to administer off-
label 2 doses of 400 mg tocilizumab (4.4 mg/kg) on hospital days
9 and 10 (Xu et al., 2020, Luo et al., 2020). On the days directly follow-
ing tocilizumab administration, his oxygenation and shock improved
significantly.

However, beginning on day 13, he developed recurrent shock and
fever. His CXR showed increased opacification at the lung bases, and
fungal cultures on day 14 BAL grew Aspergillus. A subsequent BAL
confirmed Aspergillus (species unknown) and BAL galactomannan
was 5.58. Computed tomography scan demonstrated large bilateral
cavitary lesions with aspergillomas (Fig. 2). After initiation of dual
therapy voriconazole and micafungin, the patient had improvement
in his oxygenation and BAL results, but remained ventilator depen-
dent and eventually received a tracheostomy. Since initial submission

Fig. 2. Chest CT scan illustrating extensive bilateral cavitary lung disease, air-fluid lev-
els, and an aspergilloma in the right middle lobe (indicated by an arrow).

of this report, the patient was decannulated (day 69) and discharged
(day 80), and has recovered well at home with physical therapy.

3. Discussion

In this case, we describe new onset invasive fungal infection after
treatment with tocilizumab in a patient with acute hypoxemic respi-
ratory failure secondary to COVID-19.

Immune modulating agents are known to be a major risk factor
for IPA (Baddley, 2011). Immunosuppressive drugs such as steroids
are occasionally used to treat severe HIN1 infections, and they are
strongly associated with IPA (Huang et al., 2019). Ultimately, the risk
of invasive fungal infections with tocilizumab treatment is incom-
pletely understood, in part because fungal infections are generally
rare compared to other opportunistic infections, and the scientific
community is still collecting data about many monoclonal antibody
treatments (Vallabhaneni and Chiller, 2016). The risk of IPA is most
well-established with the older TNF-alpha inhibitors, but newer bio-
logics are now being implicated as well (Nedel et al., 2009). All
patients who receive tocilizumab are recommended to be tested for
latent tuberculosis (General Office of the National Health
Commission (China), 2017), but there are not yet standardized rec-
ommendations for screening for other opportunistic infections.

It appears that patients with severe COVID-19 are at increased risk
for IPA, even without the use of immune suppressing medication.
Recent preprint research suggests that critically ill patients with
COVID-19 are at high risk for IPA even without tocilizumab or other
immune modulating medication (Alanio et al., 2020, Blaize et al.,
2020). This phenomenon is also seen in severe HIN1influenza infec-
tions, as prior work has shown that HIN1-associated IPA occurs in up
to 28% of patients in the ICU, and carries a mortality of 61%
(Vanderbeke et al., 2018, Wauters et al., 2012).

Although it is possible that our patient would have developed IPA
despite tocilizumab treatment, COVID- and H1N1-associated IPA
both tend to appear at a mean of 3 days after intubation (Alanio et al.,
2020, Wauters et al., 2012). Our patient’s deterioration and diagnosis
of IPA occurred on day 13, suggesting an alternate etiology of the fun-
gal infection. While the causality of tocilizumab with our patient’s IPA
is speculative as there was no fungal culture on the BAL prior to tocili-
zumab administration, there is a known association between
immune modulating medications and opportunistic respiratory
infections including IPA (Campbell et al.,, 2011, Hoshi et al.,, 2012;
Schiff et al.,, 2011). It is therefore important to consider de novo
opportunistic infections prior to initiating treatment with tocilizu-
mab. Additionally, clinical deterioration after starting such an
immune modulating agent warrants investigation for an opportunis-
tic infection; early identification and prompt administration of anti-
fungals improves survival in IPA (General Office of the National
Health Commission (China), 2017).

Because critically ill patients in the ICU are already at increased
risk for IPA (Baddley, 2011), prior to the administration of
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immunomodulatory agents for severe cases of COVID-19, appropriate
patients should be evaluated for latent fungal infections (e.g. cultures,
serologic testing, galactomannan). It is also wise to consider other
risk factors that would make a patient prone to invasive fungal infec-
tions, such as underlying immune compromise (i.e. malignancy, che-
motherapy, transplant patients) as well as patients with organ
dysfunction (i.e., pulmonary disease, renal, or liver failure) (Bad-
dley, 2011). Although the causal link between agents like tocilizumab
and invasive fungal infections remains unclear, this case illustrates
the importance of maintaining a high degree of clinical suspicion for
opportunistic infections when treating COVID-19 patients with
immune modulating therapy.
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