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19 were done including chest computed tomography and
throat swab reverse transcriptase-polymerase chain re-
action, which revealed negative results. Testing for
serologic IgM and IgG antibodies for SARS-CoV-2 were
also performed and were found to be positive, which
suggested that the patient was an asymptomatic SARS-
CoV-2 carrier (Fig. 1). On consideration that the
positive IgM antibody might represent potential
infectivity, the patient was placed in an isolation ward
to prevent possible in-hospital transmission. Subse-
quent throat swabs tests performed on March 31, April
2, and April 3, 2020 were all negative. Further serologic
IgM antibody results turned negative on April 3, 2020,
confirming the patient had recovered from COVID-19.
Meanwhile, as a close contact, his wife was required to
undergo screening tests; she tested positive for serologic
IgG antibody alone but was negative on throat swab
assay and chest computed tomography. His wife denied
any clinical symptoms and contact history. This familial
transmission highlights that asymptomatic carriers are
indeed contagious.

On April 7, 2020, after consulting COVID-19 special-
ists, the patient resumed his chemotherapy regimen to
which he was confirmed to be responsive before the
COVID-19 outbreak. Subsequently, a postchemotherapy
diagnostic test was performed, which revealed that only
serologic antibody IgG was positive.

In conclusion, this case suggests that we should be
alert to suspicious symptoms in patients with lung can-
cer, which might overlap with those of asymptomatic
COVID-19. To our knowledge, we are the first to report
that chemotherapy might be safe for asymptomatic car-
riers after the serologic IgM antibody turns negative.
However, further studies are urgently required.
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A Rapid Fatal Evolution of
Coronavirus Disease-19 in a
Patient With Advanced Lung
Cancer With a Long-Time
Response to Nivolumab
To the Editor:
Coronavirus disease-19 (COVID-19) is now a pandemic
disease. In Italy, the first set of cases were documented
at the end of January 2020 reporting a dramatic spread.
Liang et al.1 reported an increased risk of COVID-19 for
patients with cancer, having poorer prognosis than those
without cancer. We present a case of a rapid fatal evo-
lution of COVID-19 in a patient with metastatic lung
cancer in partial remission with immunotherapy
since 2013.

On March 4, 2020, a 65-year-old male patient pre-
sented in the emergency department for shortness of
breath, fever, and mental confusion. The hemogasanal-
ysis revealed hypoxia; laboratory tests revealed normal
leukocytes with lymphopenia, and elevation of C-reactive
protein, transaminases, and lactate dehydrogenase.
Chest radiograph showed reticular interstitial addensa-
tive findings (Fig. 1). Nasal swab was positive for
COVID-19.

His medical history was positive for emphysema and
lung adenocarcinoma diagnosed in August 2012. At that
time, the patient underwent cerebral metastasectomy,
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Figure 1. March 4 2020 Chest X-ray.

Figure 2. February 4 2020 CT scan.
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panencephalic radiotherapy, and chemotherapy (carbo-
platin and pemetrexed) until July 2013. After six cycles
of chemotherapy, brain magnetic resonance imaging and
computed tomography scan revealed progression of the
disease. He was then enrolled in CA209-057 clinical trial
and treated from August 2013 to February 14, 2020 with
nivolumab, a programmed cell death protein-1 check-
point inhibitor, in which there was partial response
without adverse events reported. The last computed
tomography scan was performed on February 2, 2020,
which described stable disease (Fig. 2).

On March 5, 2020, he was admitted to the infectious
disease unit and started empiric antibiotic treatment and
oxygen therapy with a reservoir mask at 15 L/minute.
He was sedated because of agitation; because of this, he
never received prescribed lopinavir plus ritonavir and
hydroxychloroquine. The patient had a rapid worsening
of the condition and died on March 9, 2020.

There are no specific therapeutic agents for corona-
virus infections. As per WHO’s guidelines in the man-
agement of severe COVID-19, our patient was treated
with an empiric antimicrobial, oxygen therapy, and other
symptomatic treatment.2 Emerging evidence suggests
that the same patient with a severe course may
respond to the infection with a “cytokine storm.”3

Histologic examination of the biopsy samples at
autopsy from a patient who died from severe COVID-
19 revealed the presence of bilateral diffuse alveolar
damage with cellular fibromyxoid exudates and mono-
nuclear inflammatory lymphocytes in both lungs.4 Our
patient had a history of long exposure to
immunotherapy; and although a kind of paradoxical
immunologic response to influenza infection or
vaccination during the use of immune checkpoint
inhibitors has been previously described,5 we have no
data regarding immune checkpoint inhibitors and the
risk of COVID-19. Our patient presented a rapid evolu-
tion of respiratory failure and was not treated with more
invasive procedures, probably owing to his cancer and
emphysema history. We do not know whether treatment
with steroids, not routinely recommended in COVID-19
(but very useful against side effects of immuno-
therapy), could help to control pneumonitis in these
patients.

This case emphasized the importance of a multidis-
ciplinary approach, even in the presence of a severe
outbreak like the pandemic COVID-19, because the
knowledge of underlying disease and concomitant
treatments is important to take the best individual
therapeutic decision.
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Figure 1. TMB in patients with NSCLC harboring (A) KEAP1 and
tumor mutational burden.
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KEAP1-NFE2L2–Mutant
NSCLC and Immune
Checkpoint Inhibitors: A
Large Database Analysis
To the Editor:
In the study by Goeman et al.,1 it was stated that KEAP1-
NFE2L2 mutation defines a subset of rapidly progressing
lung adenocarcinoma in which chemotherapy and
targeted therapies could be of little utility. They
suggested that patients with lung adenocarcinoma
carrying KEAP1-NFE2L2 mutation could benefit from
immune checkpoint inhibitors (ICIs).

KEAP1-NFE2L2 pathway plays a central role in pro-
tecting cells from oxidative and electrophilic stress in
NSCLC. Evidence has revealed that KEAP1-NFE2L2 muta-
tion is associated with poor prognosis and chemothera-
peutic resistance in NSCLC.2 Yang et al.3 found that patients
with stage IV disease exhibited higher NFE2L2 expression
than patients with stage IIIB disease. Solis et al.4

established an association of nuclear NFE2L2 abundance
with worse progression-free survival. In clinical practice,
the deregulation of the KEAP1-NFE2L2 pathway serves as a
negative prognostic factor for patients with NSCLC, as
manifested in the reduced overall survival (OS).

Despite numerous studies on KEAP1-NFE2L2 in
NSCLC, the response of patients with NSCLC harboring
KEAP1-NFE2L2 mutation to ICIs has never been docu-
mented. Therefore, we have used the tumor mutational
burden (TMB) and immunotherapy database5 to
ascertain the responses of patients with KEAP1-NFE2L2
mutational NSCLC to ICIs. This database contains
genomic and survival data of 1661 tumor-normal pairs
from 1661 patients with various cancer types sequenced
with the Memorial Sloan Kettering-Integrated Mutation
Profiling of Actionable Cancer Targets assay. We first
analyzed the TMB in patients with either KEAP1 or
NFE2L2 mutation and their wild-type counterparts. The
TMB varied significantly between patients with wild-
type and mutational KEAP1 NSCLC (p ¼ 0.009)
(Fig. 1A). For patients with NFE2L2 wild-type and
(B) NFE2L2 mutation and their wild-type counterparts. TMB,
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