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Abstract:

Cancer patients are regarded as highly vulnerable to severe acute respiratory syndrome coronavirus (SARS-
CoV)-2. However, little is known regarding how cancer treatments should be restarted for cancer patients af-
ter coronavirus disease (COVID)-19. We herein report a pancreatic cancer case in which chemotherapy was
able to be reinstituted after COVID-19. The patient was a 67-year-old man diagnosed with pancreatic cancer.
On day 7 after first chemotherapy, he was infected with COVID-19. A SARS-CoV-2 test was negative after
one month of treatment, and we reinstituted chemotherapy. The patient has received three cycles of chemo-
therapy without recurrence of COVID-19. It may be feasible to reinstitute chemotherapy for cancer patients
after a negative SARS-CoV-2 test.
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Introduction

The rapid spread of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has led to a global pan-
demic (1). Coronavirus disease 2019 (COVID-19) is the res-
piratory tract infection caused by SARS-CoV-2. Cancer pa-
tients are regarded as highly vulnerable to SARS-CoV-2. In-
deed, several reports have suggested that cancer patients
might be at an increased risk of contracting the virus and
developing COVID-19-related complications (2-5). However,
little is known regarding whether and when cancer treat-
ments, such as chemotherapy or radiotherapy, should be ad-
ministered to cancer patients with COVID-19.

Pancreatic cancer is one of the deadliest cancers world-
wide and is the fourth leading cause of cancer-related mor-
tality in the United States and Europe (6). Most cases are
metastatic or locally advanced at the diagnosis, precluding
curative surgical resection (7). For those patients, optimal
cancer treatment should be introduced without delay.

We herein report a case of pancreatic adenocarcinoma in
which we were able to reinstitute chemotherapy after noso-
comial infection of SARS-CoV-2.

Case Report

The patient was a 67-year-old non-smoking Japanese man
without a significant medical history. He had been diag-
nosed with unresectable locally advanced pancreatic head
carcinoma (The Union for International Cancer Control
stage III) in March 2020 and was admitted to the hospital to
start chemotherapy in early April 2020. He started to receive
his first course of chemotherapy of gemcitabine (1,000 mg/
m®) plus nab-paclitaxel (125 mg/m®) on day 1 after admis-
sion.

On day 7, the patient next to him in the same hospital
room received a positive test result for SARS-CoV-2 by re-
verse transcription polymerase chain reaction (RT-PCR). Our
patient immediately received an RT-PCR test for SARS-
CoV-2 and also showed a positive result the following day.
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He did not show any symptoms other than a temperature of
38.1C.

A chest examination revealed normal breathing sounds
and regular heart sounds without murmurs or palpitations. A
laboratory test revealed the following findings: white blood
cell count, 1,880/uL with 31.0% neutrophils, 51.9% lympho-
cytes, 16.8% monocytes, and 0.3% eosinophils; hemoglobin,
10.3 g/dL; platelet count 227,000/uL; and C-reactive protein
0.82 mg/dL. Chest computed tomography (CT) demon-
strated ground-glass opacity in the lower lobe of the left
lung (Fig. 1). He was diagnosed with COVID-19 with feb-
rile neutropenia.

Antibiotic therapy (intravenous tazobactam piperacillin
hydrate 4.5 g every 8 hours) and filgrastim (50 pg/kg, SC,
every 24 hours for 2 days) were administered after collect-
ing blood cultures, and then the patient was treated with oral

Figure 1. Chest CT findings. Chest CT findings at the diag-
nosis of COVID-19 showed ground-glass opacity in the left
lower lung (arrowhead). CT: computed tomography, COV-
ID-19: coronavirus disease 2019

favipiravir (Toyama Chemical, Toyama, Japan) for 2 weeks
(3.6 g on day 1 and 0.8 g twice daily on the following
days). Although his fever and neutropenia were immediately
improved the following day (Fig. 2) and he did not experi-
ence any further symptoms, RT-PCR test results on days 7,
9, 14, 18, and 20 after the diagnosis were positive. We
added oral lopinavir 400 mg twice daily and ritonavir 100
mg twice daily for 10 days starting on day 23 after the diag-
nosis. Additional throat swabs were obtained on days 29 and
30 after the diagnosis, and the results of both were negative
for SARS-CoV-2. Therefore, he was discharged on day 31
after the diagnosis.

The patient visited our outpatient department two weeks
after discharge for a throat swab and follow-up CT. The
SARS-CoV-2 RT-PCR test result was negative, although CT
demonstrated partially resolved ground-glass opacity in the
left lower lung (Fig. 3a) and enlargement of the primary tu-
mor (Fig. 4). We decided to reinstitute anticancer therapy af-
ter the patient was adequately informed about the risks and
benefits by a multidisciplinary team. Gemcitabine plus nab-
paclitaxel treatment (gemcitabine 800 mg/m’ and nab-
paclitaxel 100 mg/m’ on days 1, 8, and 15 every 4 weeks)
was restarted on day 18 after discharge. Chemotherapy was
administered in an isolated chemotherapy room after con-
firming non-recurrence of SARS-CoV-2 infection by RT-
PCR and chest CT before each cycle (Fig. 3b, c). The pa-
tient has currently received three cycles of chemotherapy in
succession without recurrence of COVID-19 or severe ad-
verse effects.

Discussion

We present the first case report of advanced pancreatic
cancer in which we were able to successfully reinstitute che-
motherapy after a COVID-19 diagnosis. This case report
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Figure 2. Timeline after the COVID-19 diagnosis. GEM+nab-PTX: gemcitabine plus nab-paclitax-
el, filgrastim: G-CSF, PIPC/TAZ: tazobactam piperacillin hydrate
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Figure 3. Chest CT findings. a: CT after a negative SARS-CoV-2 test result. Imaging indicated
partially resolved ground-glass opacity in the left lower lung (arrowhead). b: CT before beginning the

third course of chemotherapy. c: CT after the third course of chemotherapy. The ground-glass opac-
ity was gradually resolved (arrowhead). CT: computed tomography, SARS-CoV-2: severe acute re-

spiratory syndrome coronavirus 2

Figure 4. Abdominal CT findings. a: Abdominal CT at the diagnosis of pancreatic cancer. Imaging

showed a low-density mass in the pancreatic head (arrow) with invasion of the superior mesenteric
artery (arrowhead). b: Abdominal CT after a negative SARS-CoV-2 test result. Imaging demon-
strated enlargement of the primary tumor (arrow) with invasion of the superior mesenteric artery
(arrowhead). CT: computed tomography, SARS-CoV-2: severe acute respiratory syndrome corona-

virus 2

demonstrates two important clinical issues. First, our find-
ings suggest that the reinstitution of chemotherapy can be
performed safely after negative RT-PCR test results for
SARS-CoV-2 in patients who have developed COVID-19. At
present, there are no criteria concerning the reinstitution of
chemotherapy after COVID-19. Tang et al. suggested that
decisions on delaying or continuing anticancer treatment de-
pend on the risk of disease progression while the patient has
COVID-19 (8). They also suggest that continued therapy is
warranted for progressive cancers, such as pancreatic can-
cer (8). In this case, the tumor grew progressively larger
during the two months when we delayed anticancer treat-
ment because of the patient’s SARS-CoV-2 infection. In ad-
dition, the patient had shown no symptoms for more than
one month and had two consecutive negative SARS-CoV-2
RT-PCR test results. We felt that these conditions were suffi-

cient to reinstitute chemotherapy, and the decision was made
after a multidisciplinary team conference. This decision is in
agreement with the guideline from the United Kingdom,
which indicates that systemic anticancer treatment can be
administered after at least one negative SARS-CoV-2
test (9). Therefore, if the requirements are met, i.e. one
negative test and no clinical symptoms, reinstitution of sys-
temic chemotherapy may be considered reasonable and
proper.

Second, the patient did not develop COVID-19-related
complications despite having progressive cancer, receiving
systemic chemotherapy, and developing febrile neutropenia.
A recent report demonstrated that the mortality risk is not
increased in cancer patients with COVID-19 who are receiv-
ing chemotherapy compared with those not receiving active
treatment (10). Some cancer patients might have disease
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progression because of the delayed administration of anti-
cancer treatment despite having no clinical symptoms be-
cause they continue to have positive SARS-CoV-2 RT-PCR
test results, as in this case. Multidisciplinary cooperation in
each hospital is needed to enable the introduction of sys-
temic chemotherapy without any further delay once certain
conditions are satisfied.

At the time our patient contracted COVID-19, for dis-
charge from isolation, he was required to be clinically re-
covered and have 2 negative RT-PCR results from sequential
samples taken at least 24 hours apart (11). However, under
the updated criteria (12), the requirement for discharging
symptomatic patients from isolation has changed to a period
of 10 days since the symptom onset and at least 3 additional
days without symptoms. Therefore, anticancer treatment may
be reinstituted earlier in similar cases. Of note, however: a
recent article suggested that anti-SARS-CoV-2 antibodies
may be more difficult to detect in patients receiving cancer
treatments than in others (13).

Close follow-up with RT-PCR and CT evaluations is
needed for patients receiving the reinstitution of systemic
chemotherapy, as in this case, even after obtaining negative
RT-PCR test results for SARS-CoV-2. Our patient also had
sustained ground-glass opacity in the left lung, which caused
some discussion about reinstituting chemotherapy. A recent
clinical report demonstrated that 94% of patients who are
discharged from the hospital after recovering from COVID-
19 still have mild to substantial residual lung abnormalities
on CT (14). Interestingly, the ground-glass opacity in our
patient was gradually resolved during chemotherapy admini-
stration. This suggests that reinstitution of chemotherapy
does not necessarily have to be delayed, even if patients
have residual CT findings.

In conclusion, this report suggests that it may be feasible
to reinstitute chemotherapy for cancer patients with COVID-
19 after negative viral nucleic acid tests. However, some
questions still exist. This case involved a solid tumor unre-
lated to the respiratory or otolaryngology systems; therefore,
the threshold for reinstitution was relatively low. In addition,
specific malignancies, such as hematologic malignancies,
may have even greater immune suppression than solid tu-
mors. However, this report is an important preliminary con-
tribution to the management of COVID-19 in cancer patients
and may allow oncologists to tailor clinical management of
COVID-19. More studies are needed to confirm this conclu-
sion.
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