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Abstract

Coronavirus disease 2019 (COVID-19) was declared to be a global pandemic by the World Health Organization on March 11,
2020. On April 7, 2020, a state of emergency was declared in Japan, as had been by other nations worldwide. This unprec-
edented crisis has profound implications for patients undergoing chemotherapy and for practicing healthcare professionals.
Various reports have shown data indicating that cancer patients with COVID-19 have high morbidity and mortality rates.
In order to reduce the use of medical resources to avoid the risk of COVID-19 infections in both cancer patients and health
care providers, oncologists now have to draw the line for cancer treatments by maintaining their efficacy while avoiding
severe adverse events. In this article, we outlined the decisions made regarding the practice of gastrointestinal oncology in

our institution during the COVID pandemic.
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Introduction

A case of coronavirus disease 2019 (COVID-19), which is
caused by the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), was first reported in Wuhan City,
China in December 2019. The World Health Organization
(WHO) declared a global pandemic on March 11, 2020 [1].
As of May 20, 2020, there were 4,900,253 confirmed cases
and 323,341 confirmed deaths worldwide [2]. The pan-
demic continues to spread over the globe. In Japan, as of 31
May, 2020, there were 16,851 cases of COVID-19 infection
and 891 deaths [3]. On April 7, 2020, the Government of
Japan declared a state of emergency under the Act on Spe-
cial Measures for Pandemic Influenza and New Infectious
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Diseases Preparedness and Response. The areas where
emergency measures were first implemented consisted of
seven prefectures with the highest numbers of COVID-19
cases. However, on April 16, the emergency measures were
expanded to include the entire country. The initial duration
for the state of emergency was from April 7 to May 6, 2020,
but then extended until May 31, 2020. Fortunately, it was
lifted by May 25, but there is still a lot of caution to be taken.
Even with the state of emergency, the government of Japan
has worked to minimize its impact on social and economic
functioning, and has not taken compulsory measures such
as implementation of a "lockdown", which has been and
is being implemented in other countries [4, 5]. For cancer
patients, of course, hospital visits for treatment and assess-
ments are not subject to restriction, but the visits themselves
can be a risk of infection, especially for individuals who
have risk factors of COVID-19 infection. The basic principle
of preventing infection with SARS-CoV-2 is to reduce close
contact with other people.

Although evidence remains insufficient, several reports
have indicated that cancer patients have significantly
increased severity and complications associated with
COVID-19 infection [6-8]. A meta-analysis found that the
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odds ratio of severe complications was 2.29 [95% Confi-
dence Interval (CI) 1.00-5.23] for patients with cancer
[9]. The data suggest that patients with cancer more likely
have severe disease leading to the need for intensive care
and mechanical ventilation. And also, cancer patients with
COVID-19 have high mortality rates [10—15]. The odds ratio
of COVID-19 for death in patients with cancer and COVID-
19 was reported to be 2.93 (95% CI 1.34-6.41, p=0.006)
[12]. For this reason, cancer societies around the world have
issued guidelines for cancer patients and cancer treatment
during the COVID-19 pandemic. The American Society of
Clinical Oncology (ASCO) has issued a statement on gen-
eral care for clinicians, the cancer care delivery team, and
patients with cancer during the COVID-19 pandemic [16];
and the European Society of Medical Oncology (ESMO)
also has issued a statement of encouragement for medical
oncologists as follows: (1) ensure the continuum of care, (2)
be prepared for new routines, (3) protect yourself to protect
your patients, and (4) reinforce support to patients [17]. In
addition, several recommendations, including United States
(US), French, and Italian guidelines were published [18-20].
In Japan, three societies [the Japanese Cancer Society, the
Japanese Society of Clinical Oncology, and the Japanese
Society of Medical Oncology (JSMO)] recently established a
joint working group that issued the publication “New Coro-
navirus Infection and Cancer Care (Q&A for Patients)” [21].

However, few specific recommendations on chemother-
apy have been issued for patients with gastrointestinal (GI)
cancers. Lou et al. recently proposed recommendations for
minimizing risks to patients with GI cancers in the US [22].

The Cancer Institute Hospital of Japanese Foundation for
Cancer Research is located in the center of Tokyo and is
one of the largest cancer centers in Japan where provides
approximately 20,000 GI cancer chemotherapy annually.

In this article, we present our clinical recommendations
on how to modify the treatment but maintain effectiveness
as much as possible for GI cancer patients receiving chemo-
therapies during the COVID-19 pandemic.

Developing guidelines for patients
with gastrointestinal cancers during the COVID-19
pandemic

Several guidelines from the US and Europe on chemother-
apy during the COVID-19 pandemic have been published
[16, 17]. The common strategies in these guidelines consist
of the following: (1) balancing the benefits of treatment with
risk of COVID-19 infection and exacerbation of cancer due
to lack of treatment, and (2) reducing visits to the cancer
center to reduce the risk of infection with SARS-CoV-2.
The risks of chemotherapy during the COVID-19 pan-
demic combined with the lack of guidance that takes
into consideration the local circumstances in Japan have
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motivated us to develop a guidance for the use of chemo-
therapy in patients with GI cancers. The guidance was devel-
oped with the consensus of medical oncologists involved
in GI cancer care in our institution (including 11 JSMO-
certified oncology practitioners), who carefully considered
whether the benefits of chemotherapy outweighed the risk
of COVID-19 infection.
We examined the following questions:

1. What is the status of COVID-19 in Tokyo?

2. Does a particular therapy have enough evidence of clini-
cal benefit to support it?

3. What are the considerations with regard to tumor burden
and tumor growth rate?

4. Is the patient aged younger than 75 years with a perfor-
mance status less than 2?

5. Are there any comorbidities such as hypertension, dia-
betic mellitus, cardiovascular/cerebrovascular disease,
and chronic obstructive pulmonary disease that are rel-
evant to the risk of COVID-19 severity?

6. How does the patient travel to our institution? Public or
private transportation?

7. What is the patient’s willingness to undergo treatment?

It was then discussed and finalized at each cancer mul-
tidisciplinary team conference with surgical and radiation
oncologists, nurses, and pharmacists.

Table 1 shows the guidance on changes in treatments such
as reducing the intensity of chemotherapy, delaying treat-
ment, skipping cycles, or stopping according to the degree
of severity of COVID-19 epidemic. Risk factors associated
with COVID-19 are as follows: age (>75 years), perfor-
mance status > 2, comorbidity (hypertension, diabetes mel-
litus, liver or renal or lung dysfunction). Low risk is defined
as the presence of no risk factor. High risk is defined as the
presence of one or more risk factors. Based on this concept,
changes in treatments are considered for each type of GI
cancer.

General considerations

Oncologists now have to draw the line for cancer treatments
by maintaining their efficacy while avoiding severe adverse
events and reducing the use of medical resources during the
COVID-19 pandemic.

In accordance with ASCO recommendations [16], access
to the institution is restricted to one entrance: all patients
and visitors are screened there for fever, whether they have
had contact with a patient with COVID-19, and screened for
signs/symptoms (cough, dyspnea, and alterations in sense
of smell or taste) of COVID-19. If the patient has had a
fever greater than 37.5 °C during the previous 3 days or
on the day of visit or any relevant signs/symptoms within
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Table 1_ Changes in treatments Level Degree of epidemic Low risk? High risk®
according to the degree of
severity of COVID-19 epidemic 1 Sporadic onset and mild increase of COVID-19 No change Consider
Frequent onset and accelerating increase of COVID-19 Consider Recommend
3 Spread of infection and overshoot of COVID-19 Recommend Recommend

Changes in treatments: Reducing the intensity of chemotherapy, delaying treatment, skipping cycles, or

stopping

Risk factors associated with COVID-19 are: age (>75 years), performance status > 2, comorbidity (hyper-
tension, diabetes mellitus, liver or renal or lung dysfunction). These recommendations are based on single

institutional experience

“Low risk is defined as the presence of no risk factor

PHigh risk is defined as the presence of one or more risk factors

2 weeks, the patient will be transferred to a separate outpa-
tient facility and undergo chest computed tomography (CT).
If pneumonia is found or the attending physician deems it
necessary after interviewing the patient, a polymerase chain
reaction (PCR)-based SARS-CoV-2 assay of a patient speci-
men to detect the virus will be performed, and chemotherapy
will not be administered on the same day, regardless of the
patient’s signs/symptoms. Unlike influenza, the severity
of COVID-19 is associated with acute respiratory distress
syndrome (ARDS) rather than secondary bacterial pneumo-
nia [23]. Therefore, the neutropenia resulting from chemo-
therapy might not pose a risk of mortality in COVID-19;
however, in general, immunosuppression should be avoided.

Except for the regimens of docetaxel, cisplatin, 5-fluoro-
uracil (DCF) used in esophageal squamous cell carcinoma
(ESCC), 5-fluorouracil, leucovorin, irinotecan, oxaliplatin
(FOLFOXIRI) used in colorectal cancer (CRC), and FOL-
FIRINOX in pancreatic cancer (PC), severe immunosup-
pression is not commonly associated with the chemotherapy
regimens used in GI oncology. Under low risk of COVID-
19 infection in the community, our routine clinical practice
can usually follow established chemotherapy protocols. By
contrast, for treating patients with high risk and/or during
the pandemic, we must choose between reducing the inten-
sity of chemotherapy (e.g., omission of the 5-FU bolus for
CRC, replacement of infusional 5-FU by capecitabine or S-1
for ESCC, gastric cancer (GC), and CRC), delaying treat-
ment, skipping cycles, or stopping (i.e., treatment mainte-
nance phase and salvage chemotherapy with relatively few
benefits). In addition, the empiric use of the prophylactic
granulocyte colony-stimulating factor or antibiotics should
be considered. We recommend the use of telemedicine for
monitoring the side effects when treatment is delayed or
chemotherapy cycles are skipped.

With regard to immunotherapy for GI cancers, immune-
checkpoint inhibitor (ICI)s (nivolumab and pembrolizumab)
can cause immune-related adverse events, including pneu-
monitis. We should accordingly weigh the potential clinical

harm of immunotherapy in relation to its benefits, when
considering its administration to a patient.

Furthermore, with regard to the use of anti-angiogenic
agents (e.g., bevacizumab, ramucirumab, and aflibercept)
for the treatment of GC and CRC, these agents are associ-
ated with a risk of arterial and venous thromboembolism,
which have also been reported to occur at high rates in
patients with COVID-19 [24, 25]. Although no evidence to
avoid these anti-angiogenic agents during the pandemic is
available, it is incumbent upon us to provide this informa-
tion on COVID-19 to patients and healthcare providers.
Moreover, hypertension is a frequent AE of antiangiogenic
therapy, and antihypertensive drugs such as angiotensin II
type 1 receptor blockers ARBs) or angiotensin-convert-
ing enzyme (ACE) inhibitors may affect expression of the
ACE2, the receptor of SARS-Cov-2. So far, whether ACE
inhibitors and ARBs worsen COVID-19-induced lung
injury or not has been controversial [26, 27]. Thus, there
18 no need to discontinue it at this time, but caution should
be exercised in the future.

Esophageal cancer
Neoadjuvant chemotherapy

The standard neoadjuvant chemotherapy (NAC) used in
Japan for clinical stage II/IIl ESCC is the combination of
cisplatin plus 5-fluorouracil (CF) [28, 29]. A randomized
controlled trial (JCOG9907) revealed its clinical benefit
for curative resection and survival [28]. We should follow
this principle of achieving curative resection and long-
term survival, despite the COVID-19 pandemic. Several
phase II studies [30, 31] found a clinical benefit for DCF
in locally advanced ESCC. However, DCF, which is now
being tested in the phase III trial JCOG1109, should not be
recommended for NAC in clinical practice because of its
hematological toxicity. In situations where surgery must be
postponed or aborted because of various social situations,
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additional CF for NAC or changing treatment to definitive
chemoradiation therapy should be considered.

Adjuvant chemotherapy

Adjuvant CF is indicated for patients in Japan with clinical
stage II/IIT ESCC and with pathological nodal metastatic
disease who received surgery without NAC [32]. However,
the survival benefit of adjuvant CF was not definitive in the
JCOGI204 trial [32]. Accordingly, adjuvant CF should be
omitted during the COVID-19 pandemic.

Palliative chemotherapy

We also avoid DCF in the palliative setting because of
the reasons listed in the previous section on ‘Neoadjuvant
chemotherapy’. With regard to palliative chemotherapy in
the patients with high risk of COVID-19 infection, reduction
in treatment intensity should be considered. Best supportive
care can be an option, depending on the situation.

For first-line systemic chemotherapy, we might consider
changing from CF to oral S-1 monotherapy. For second-line
chemotherapy, nivolumab, which showed survival benefit
in the ATTRACTION-3 trial [33], should be considered for
administration with longer intervals between each admin-
istration. In addition, for patients receiving nivolumab for
longer than 12 months, pausing its administration could be
considered [10, 16]. Taxanes such as paclitaxel or docetaxel
can sometimes be candidates for third-line chemotherapy.
Intervals between administration of these agents should also
be longer, as the situation demands, because they sometimes
cause severe neutropenia. Prophylactic granulocyte-colony
stimulating factor should also be considered.

Concurrent radiotherapy (RT)

A total radiation dose of 60 Gy is often used for chemora-
diotherapy in stage I or advanced ESCC [34, 35]. However,
according to the RTOG regimen, 50.4 Gy of RT is gener-
ally used worldwide [36]. According to the RADS (Remote,
Avoid, Defer, Shorten) principle [37], we have adopted
50 Gy/25 fractions (Fr) instead of 60 Gy/30 Fr to reduce
the immunosuppressive effect of RT during the COVID-19
pandemic.

Table 2 lists the principles of chemotherapy for ESCC
according to each risk group in the COVID-19 pandemic.

Gastric cancer
Neoadjuvant chemotherapy

NAC is not the standard treatment for resectable GC in Japan
[38]. Thus, based on the results of the JCOG0405 trial [39],
we only recommend NAC for resectable GC with bulky and/
or para-aortic lymph node metastases for patients with low
risk of COVID-19 infection.

Adjuvant chemotherapy

Gastrectomy followed by adjuvant chemotherapy is the
standard of care for patients with resectable GC in Japan
[38]. The Adjuvant chemotherapy trial of S-1 for gastric
cancer (ACTS-GC) trial verified the efficacy of S-1 mono-
therapy as adjuvant chemotherapy for Stage II or IIT GC
[40, 41]. The Japan Clinical Cancer Research Organization
(JACCRO)-GC 07 trial recently demonstrated that compared
to S-1 monotherapy, the addition of docetaxel to S-1 (DS)
significantly prolonged recurrence-free survival (RFS) for
stage III GC [42]. Based on the results of these trials, S-1
monotherapy for Stage Il and DS for Stage III GC patients is

Table 2 Principles of chemotherapy for esophageal cancer according to each risk group in the COVID-19 pandemic

Treatment settings Low risk® High risk®

Neoadjuvant CF CF with dose reduction or 5-fluorouracil monotherapy

Adjuvant Unrecommended Unrecommended

Definitive chemoradiation RT (50 Gy/25fr) plus CF RT (50 Gy/25fr) plus either CF with dose reduction or 5-fluorouracil monotherapy

Palliative (1st line) CF
Palliative (2nd line)
Palliative (3rd line)

Nivolumab (biweekly)

CF with dose reduction or 5-fluorouracil or S-1 monotherapy or BSC
Nivolumab (every 3 or more weeks) or BSC

Paclitaxel or Docetaxel or BSC Paclitaxel with less frequent dosing intervals or Docetaxel with G-CSF or BSC

Risk factors associated with COVID-19 are: age (>75 years), performance status >2, comorbidity (hypertension, diabetes mellitus, liver or renal
or lung dysfunction). These recommendations are based on single institutional experience

CF cisplatin plus 5-fluorouracil; RT radiotherapy; BSC best supportive care; G-CSF granulocyte-colony stimulating factor

*Low risk is defined as the presence of no risk factor

PHigh risk is defined as the presence of one or more risk factors
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the current standard adjuvant chemotherapy [38]. Although
the interim analysis of the JACCRO-GC 07 trial showed
that the superiority of DS compared with S-1 monotherapy
in terms of 3-year RFS, the improvement in overall survival
(OS) remains unclear. In addition, severe (grade 3/4) neu-
tropenia was observed twice as often in the DS (38.1%) than
in the S-1 (16.1%) patients [42].

Furthermore, the ACTS-GC trial did not prove that S-1
was effective as adjuvant chemotherapy for patients aged
older than 80 years [3]. Taken together, regarding indica-
tions of adjuvant chemotherapy, S-1 alone for Stage IIT GC
patients with high risk of COVID-19 infection is recom-
mended and adjuvant chemotherapy for elderly patients
(> 80 years) is not recommended. Patients receiving ongo-
ing adjuvant chemotherapy and without severe hematologic
toxicity before the onset of the COVID-19 pandemic should
continue receiving that same treatment during the pandemic;
however, dose reduction or stopping should be considered
for patients with high risk of COVID-19 infection.

Palliative chemotherapy

In principle, we recommend continuing of the administration
of the same standard chemotherapy to patients with low risk
of COVID-19 infection, even during the COVID-19 pan-
demic. However, reducing the frequency of hospital visits
by modifying treatment schedules (such as reducing the
intensity of chemotherapy, delaying treatment or skipping
cycles) for patients with high risk of COVID-19 infection
may be considered.

As first-line chemotherapy, for patients with high tumor
burden or tumor-related signs/symptoms or low risk of

COVID-19 infection, combination of fluoropyrimidine and
oxaliplatin (if HER2 is positive, plus trastuzumab) is rec-
ommended as a standard regimen [38]. For patients with
cytology-positive (CY1) tumors who were considered
for conversion surgery, the treatment intensity should be
maintained. On the other hand, for patients with low tumor
burden or high risk of COVID-19 infection, non-intensive
monotherapy [S-1 plus oxaliplatin (SOX)] with reduced dose
of oxaliplatin, S-1 monotherapy, or 5-FU/leucovorin) is an
alternative regimen. Prescription for two courses at once
will be allowed for patients who received S-1 monotherapy
as maintenance therapy to reduce the frequency of their hos-
pital visits.

As second line therapy, ramucirumab plus paclitaxel /
nanoparticle albumin-bound (nab)-paclitaxel is the stand-
ard of care in Japan [38, 43, 44]. We propose skipping the
administration of paclitaxel /nab-paclitaxel at day 8 to avoid
neutropenia and to reduce the frequency of hospital visits.
A previously published study has indicated that biweekly
administration of ramucirumab plus paclitaxel did not com-
promise efficacy [45].

As third-line therapy, the subgroup analysis of Japanese
patients in the ATTRACTION-2 trial reported a very low
frequency of immune-related pneumonitis (n=1, 0.7% of
152 patients) [46]. Therefore, nivolumab is recommended in
third or later line, but also consider prolonging the interval
between administration (3—6 weeks) for responders. Irinote-
can and trifluridine/tipiracil are also third-line or later treat-
ment options for GC [47, 48]. However, these two agents
show a relatively high risk of severe hematologic toxicity
(>30%) [47, 48]. Thus, the treatment modification (reducing
the intensity of chemotherapy, delaying treatment, skipping

Table 3 Principles of chemotherapy for gastric cancer according to each risk group in the COVID-19 pandemic

Treatment settings Low risk? High risk®

Neoadjuvant SOX (for only bulky N) Unrecommended

Adjuvant Stage II: S-1 Stagell/IIl: 75-79 y/o: S-1 with reduced dose, >80 y/o: surgery alone
Stage III: DS

Palliative (1st line) SOX + Tmab® SOX + Tmab® with delay interval of reduced dose of SOX or S-1 +Tmab®

with reduced dose of S-1

Palliative (2nd line) PTX/nabPTX + RAM (bi-weekly)

PTX/nabPTX +RAM (with delay interval of bi-weekly) or PTX/nabPTX

(with delay interval of bi-weekly) or BSC

Palliative (3rd line or later) ~ Nivolumab or FTD/TPI or IRI

Nivolumab (with delay interval) or FTD/TPI with delay interval or reduced

dose or IRI with delay interval of reduced dose or RAM alone or BSC

Risk factors associated with COVID-19 are: age (>75 years), performance status >2, comorbidity (hypertension, diabetes mellitus, liver or renal
or lung dysfunction). These recommendations are based on single institutional experience

SOX S-1 plus oxaliplatin; DS docetaxel plus S-1; Tmab trastuzumab; PTX paclitaxel; RAM ramucirumab; BSC best supportive care; FTD/TPI

trifluridine/tipiracil; /R Irinotecan

*Low risk is defined as the presence of no risk factor

PHigh risk is defined as the presence of one or more risk factors
“HER?2 positive case: + Tmab
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cycles, or stopping) should be considered, especially for
patients with high-risk factors of COVID-19 infection.

Because it is associated with less hematologic toxicity
than irinotecan and trifluridine/tipiracil, ramucirumab mono-
therapy could also be a treatment option for patients with
high risk of COVID-19 infection [49, 50].

Table 3 lists the principles of chemotherapy for GC
according to each risk group in the COVID-19 pandemic.

Colorectal cancer

Neoadjuvant chemotherapy (including
chemoradiotherapy)

For patients with low risk of COVID-19 infection, we
should start and continue standard neoadjuvant chemo-
therapy (chemoradiotherapy), if possible. However, short-
course radiotherapy (5 x5 Gy) followed by delayed surgery
may be the best option, except for T4 rectal cancer. It has
been demonstrated that the pathological complete response
rate was significantly higher in patients whose surgery was
delayed than in patients who underwent immediate surgery,
although there were no differences in rates of preservation of
sphincters and negative margins of resected tumors between
two groups [51]. Neoadjuvant chemotherapy is not recom-
mended for patients with high risk of COVID-19 infection.

Adjuvant chemotherapy

For patients with low risk of COVID-19 infection, we should
start and continue standard adjuvant chemotherapy if pos-
sible (T3 and N1: capecitabine plus oxaliplatin (CapeOx)
3-6 months, T4 and/or N2: CapeOX 6 months) [52].

However, adjuvant chemotherapy that reduces the intensity
and shortens the duration of chemotherapy is an alternative
option. Treatment should be performed at a local hospital
near where a patient resides if traveling to the cancer center
is too difficult.

For patients with high risk of COVID-19 infection, adju-
vant chemotherapy is not recommended. Fluoropyrimi-
dine monotherapy is the alternative option of the adjuvant
chemotherapy.

For patients with microsatellite instability high (MSI-
H)/deficient mismatch repair (AMMR), patients receiving
adjuvant chemotherapy for stages II and III MSI-H/dMMR
CRC have a lower recurrence rate than MSS/pMMR CRC
patients, and also a favorable prognosis [53].

Palliative chemotherapy

We should start and continue standard chemotherapy
according to the National Comprehensive Cancer Network
(NCCN)/ESMO/Japanese Society for Cancer of the Colon
and Rectum (JSCCR) guidelines for patients with metastatic
CRC and high tumor burden or who expect to undergo con-
version surgery, [54-56] if possible. Furthermore, non-
intensive chemotherapies such as fluoropyrimidines (5-FU,
capecitabine and S-1) and bevacizumab, fluoropyrimidine
monotherapy, or a stop-and-go strategy are alternative
options.

For patients with a low tumor burden or high-risk fac-
tors, non-intensive chemotherapy may be desirable. Fur-
thermore, delaying treatment and treating at the patient’s
local hospital should be considered if traveling to the can-
cer center is too difficult.

Table 4 Principles of chemotherapy for colorectal cancer according to each risk group in the COVID-19 pandemic

Treatment setting High tumor burden/ Low risk® Low tumor burden/high risk® MSI-H/dMMR
Neoadjuvant Standard chemotherapy/chemoradiotherapy (alternative: Unrecommended Depends on
short course RT) tumor burden
and risk factors
Adjuvant Standard chemotherapy, 3—6 months (alternative: replace- Unrecommended (option: FU monotherapy) Unrecommended
ment of 5-FU to capecitabine, option: FU monotherapy,
treatment at the local hospitals)
Palliative Standard chemotherapy (alternative: replacement of 5-FU to Non-intensive chemotherapy (option: Standard
capecitabine, option: non-intensive chemotherapy) treatment delay, treatment at the local chemotherapy
hospitals) or Pembroli-
zumab

Risk factors associated with COVID-19 are: age (>75 years), performance status > 2, comorbidity (hypertension, diabetes mellitus, liver or renal
or lung dysfunction). These recommendations are based on single institutional experience

MSI-H microsatellite instability high, dMMR deficient mismatch repair, RT radiotherapy, FU montherapy: capecitabine, S-1, tegafur-uracil/Leu-
covorin for 6 months, Non-intensive chemotherapy: Fluoropyrimidine and bevacizumab, Fluoropyrimidine monotherapy or a stop-and-go strat-

egy
“Low risk is defined as the presence of no risk factor

High risk is defined as the presence of one or more risk factors
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We consider using pembrolizumab for patients with
MSI-H/dMMR regardless of risk factors associated with
severe COVID-19 [57], although there are several contro-
versial issues, such as the differential diagnosis between
COVID-19- related lung injury and ICI-associated
immune-related adverse events and the risk of worsening
lung injury by activating the immune response.

Table 4 lists the principles of chemotherapy for CRC
according to each risk group in the COVID-19 pandemic.

Biliary-pancreatic cancer
Pancreatic cancer
Adjuvant chemotherapy

The survival benefit of S-1 monotherapy as adjuvant chemo-
therapy for PC has been shown by the JASPAC-01 study
[58]. The recent results of the Prep-02/JSAPOS trial have
revealed the survival benefit of gemcitabine plus S-1 (GS)
as neoadjuvant chemotherapy for resectable PC [59]. Based
on these results, NAC with GS and postoperative adjuvant
chemotherapy with S-1 have become the standard of care for
patients with resectable PC in Japan.

Considering the poor outcome of treating PC with sur-
gery alone and the significant survival-prolonging effect of
adjuvant (neoadjuvant) chemotherapy, NAC with GS and
postoperative adjuvant chemotherapy with S-1 are recom-
mended even during the COVID-19 pandemic. The initiation
of adjuvant chemotherapy can be delayed until 12 weeks
after surgery if the patient does not recover sufficiently after
surgery. FOLFIRINOX is not recommended as postopera-
tive adjuvant chemotherapy, because severe neutropenia has
been reported, and it is not covered by insurance in Japan.

Palliative chemotherapy

There is no indication for discontinuing or changing the
current chemotherapy in patients with low risk of COVID-
19 infection. However, if a new treatment is planned, gem-
citabine plus nab-paclitaxel, which has a relatively low
incidence of hematologic toxicity, is recommended [60].
FOLFOX may be considered in cases in which platinum
is preferred, such as in patients with breast cancer gene
(BRCA) mutations [61].

For elderly patients or those with high risk of COVID-19
infection, changes in treatment intervals or a change to S-1
monotherapy [62, 63] may be considered.

For patients undergoing gemcitabine plus nab-paclitaxel,
the deletion of day 8 of the standard regimen, namely, pro-
viding infusions of both drugs on days 1 and 15 of each
28-day cycle, should be considered to avoid neutropenia and

to reduce the frequency of hospital visits. Some studies have
reported that this approach improves patient tolerance with-
out significantly compromising efficacy [64, 65].

Concerning second-line treatment, we need to evalu-
ate the indications for the treatment carefully for not only
new patients but also patients currently undergoing treat-
ment. Best supportive care can be an option as the situation
demands.

Biliary tract cancer
Adjuvant chemotherapy

In Japan, there is no evidence of improved survival for bil-
iary tract cancer patients treated with adjuvant or neoad-
juvant chemotherapy. Adjuvant/neoadjuvant chemotherapy
should not be administered to biliary tract cancer patients
during the COVID-19 pandemic.

Palliative chemotherapy

There is no indication for discontinuing or changing current
chemotherapy in patients with low risk of COVID-19 infec-
tions. Gemcitabine plus cisplatin is the standard of care for
patients with unresectable biliary tract cancer [66]. Intervals
between chemotherapy cycles, such as a biweekly regimen,
should be lengthened as the situation demands because gem-
citabine plus cisplatin sometimes causes severe neutropenia.

Table 5 Principles of chemotherapy for biliary-pancreatic cancer
according to each risk group in the COVID-19 pandemic

Treatment settings Low risk® High risk®
Pancreatic cancer
Neoadjuvant GS GS
Adjuvant S-1 S-1
Palliative (1st line)  GnP GnP or S-1 monotherapy
or BSC
Palliative (2nd line) S-1 BSC
Biliary tract cancer
Neoadjuvant Unrecommended Unrecommended
Adjuvant Unrecommended Unrecommended
Palliative (1stline) GC Gem monotherapy or S-1
or BSC
Palliative (2nd line) S-1 Unrecommended

Risk factors associated with COVID-19 are: age (>75 years), perfor-
mance status>2, comorbidity (hypertension, diabetes mellitus, liver
or renal or lung dysfunction). These recommendations are based on
single institutional experience

GS gemcitabine plus S-1; GnP gemcitabine plus nab-paclitaxel; BSC
best supportive care; GC gemcitabine plus Cisplatin

*Low risk is defined as the presence of no risk factor

®High risk is defined as the presence of one or more risk factors
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Table 5 lists the principles of chemotherapy used for bil-
iary-pancreatic cancer according to each risk group in the
COVID-19 pandemic.

Discussion

In this article, we outlined the recommendations for mak-
ing decisions on chemotherapies for GI cancers during the
COVID pandemic. There are several recommendations and
guidelines already published worldwide (16-21). However,
few specific recommendations on chemotherapy have been
issued for patients with GI cancers. Moreover, practices dif-
fer in many aspects in GI cancers between US/Europe and
Japan (e.g., oral agent such as S-1 are widely used). And the
guidelines from Japan are general and do not specifically
address how to modify the treatment but maintain effective-
ness as this article described. In this respect, we believe that
our guidance is based on actual clinical practice of GI oncol-
ogy in Japan and would be useful not only to cancer center
institutions but also to general hospitals.

Now, providing normal medical care is also being some-
what limited because of COVID-19. The standard approach
for GI cancer, early detection and early treatment, such as
that of endoscopic screening and endoscopic submucosal
dissection (ESD), respectively, which have been very preva-
lent in Japanese society, is in a crisis. In addition, compared
to other countries, a higher number of Japanese patients have
received subsequent chemotherapy after disease progres-
sion [67]. This strategy of early detection and treatment and
higher rates of subsequent implementation of chemother-
apy might have contributed to longer survival in Japanese
patients than the survival of other populations. However,
retaining a similar treatment strategy after the onset of the
COVID-19 pandemic might be difficult.

Despite these difficulties, we must continue to administer
chemotherapy to the patients who need it. The most impor-
tant goal of treatment was to complete the protocol with-
out reducing the intensity of treatment, especially if cure is
desired. In the palliative setting, however (in fact, the major-
ity of cases are in the palliative setting), minimizing the
risk of developing severe COVID-19 that is associated with
chemotherapy and maximizing survival and symptom relief
are important. In order to achieve these important goals, the
duration of treatments should be modified; and dose reduc-
tion, treatments with reduced toxicity, change to oral agents
such as S-1 that require reduced visits to the cancer center,
and empirical use of granulocyte-stimulating factor should
be considered.

Along with protecting the patient from infection, infec-
tion of healthcare providers must be avoided. If healthcare
providers are infected, and the medical supply system is
not maintained, anticancer treatments must be reduced. For
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example, our department has created a business continuity
plan that limits the number of treatments based on propor-
tion of staff that is absent because of COVID-19 infection.
Such preparations are important for any medical institution.

With regard to ongoing clinical trials, with the considera-
tions for protecting patients and the institutional standards
for Good Clinical Practice (GCP) during the COVID-19 pan-
demic state, recruitment of new patients was avoided as own
consensus in our institution, and the safety for the current
participants should be prioritized. Guidance is also provided
by the Food and Drug Administration [68] and referring to
it is recommended.

The limitation of this guidance is that our recommen-
dations are not comprehensively evidence-based and are
largely based on expert opinion. We have just started using
it in our institution and its feasibility should be confirmed.
Currently, several issues on COVID-19 and cancer chemo-
therapy have been published in addition to ours, but all of
them remain controversial. The accumulation of evidence-
based data should lead to the establishment of optimal
treatment policies. As effective treatments and vaccines for
COVID-19 are developed, this guidance may need updating,
and there will be additional new issues to consider, such as
the risks associated with concomitant use of vaccine against
COVID-19 and ICI therapy. Staying updated with new infor-
mation for the treatments of GI cancers is important.

In summary, we in the field of GI oncology recommend
considering modifications to conventional chemotherapy
that are based on the prevalence of COVID-19, treatment
goals and patients’ vulnerabilities. Even if the pandemic is
successfully suppressed, subsequent pandemics will inevi-
tably occur. These recommendations should, therefore, be
useful in the post-Corona era as well.
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