Journal of Gastrointestinal Cancer (2021) 52:407-413
https://doi.org/10.1007/512029-020-00557-y

REVIEW ARTICLE ;‘)

Check for
updates

Upper Gastrointestinal Cancer Management in the COVID-19 Era: Risk
of Infection, Adapted Role of Endoscopy, and Potential Treatment
Algorithm Alterations

Konstantinos Apostolou ' (® - Stamatina Vogli' - Maximos Frountzas? - Athanasios Syllaios' - Maria Tolia*> -
loannis S. Papanikolaou® - Dimitrios Schizas'

Accepted: 19 November 2020 / Published online: 26 November 2020
© Springer Science+Business Media, LLC, part of Springer Nature 2020

Abstract

Introduction The safety of upper gastrointestinal cancer patients in the SARS-CoV-2 outbreak is extremely important and most
surgeons need to establish a contingency management.

Aim In this study, we present the surgical outlines of patients suffering from upper gastrointestinal cancers.

Materials and Methods Data were obtained from PubMed, Cochrane Database of Controlled Trials, and SCOPUS of reports up
to September 2020.

Results The COVID-19 outbreak makes surgical procedures extremely difficult to be performed. The most common criteria to
prioritize patients for surgical treatment are stage, tumor biology, presence of tumor-related symptoms, the risk of tumor to
become non-resectable, and time interval from neoadjuvant therapy. The multidisciplinary teams can help assigning a priority
level to each clinical case.

Conclusion We have to continue providing treatment to oncologic patients in the face of COVID-19 uncertainty, with higher
caution and responsibility in order to develop a safer and more effective personalized treatment plan.
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Introduction

Coronavirus disease 2019 (COVID-19) pandemic is the major
healthcare issue of 2020. It is caused by a novel beta-corona-
virus, known as severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2). This new respiratory illness
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is characterized by rapid human-to-human transmission,
which resulted in its quick global spread. Since its outbreak
at the end of 2019 and until the 15th of November 2020,
COVID-19 has affected more than 53.5 million of individuals
and is responsible for 1,305,164 deaths globally [1].
Scientific community has been focused on identifying pre-
disposing factors for increased morbidity and complications.
Patients with comorbidities, like cancer, seem to develop com-
plications after COVID-19 infection [2]. More specifically,
Chinese cancer patients with COVID-19 demonstrated a
higher risk for developing severe events (admission to inten-
sive care unit, need for mechanical ventilation, or death), com-
pared to patients without cancer [2, 3]. Moreover, several
factors that are present in the majority of cancer patients
have been demonstrated to significantly increase the risk
of infection, including frequent hospital visits and immu-
nosuppression caused by an underlying malignancy or
anticancer therapy [4]. Due to this and by taking into
consideration the high pressure of health systems after
the initial outbreak of the pandemic, a re-evaluation of
cancer patients” management seems to be necessary.
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Upper gastrointestinal (GI) tract (esophageal and gastric) ma-
lignancies rank between the ten most common malignancies
worldwide, while gastric cancer still remains one of the leading
causes of cancer-associated mortality. The incidence of upper GI
malignancies varies widely, based on geographic location, race,
and socioeconomic status. Interestingly, regions with high
COVID-19 incidence, such as China, Japan, Central, and South
America, also represent areas with the highest occurrence of
esophageal and non-cardiac gastric cancer [5].

The purpose of the present study is to present the risk fac-
tors for developing a COVID-19 infection and to summarize
all standardized medical practice modifications, during the
pandemic, in terms of diagnosis and management of upper
GI tract cancer patients.

Materials and Methods

We included papers offering data concerning surgical aspects
of upper gastrointestinal cancer patients, during the COVID-
19 outbreak. Electronic databases were searched, by using the
following terms: “Covid-19 upper gastrointestinal cancer,”
“Covid-19 gastric cancer,” “Covid-19 esophageal cancer.”
PubMed, Cochrane Database of Controlled Trials, and
SCOPUS were searched until September 2020. Cross refer-
ences from the included studies were hand-searched. In order
to identify studies not captured by our search method, we
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Fig. 1 The studies that clearly did

examined the reference lists of similar articles. The studies
that clearly did not meet the inclusion criteria were excluded.
We used papers only in the English language (Fig. 1).

Results

COVID-19 Infection and Associated Outcomes in
Upper Gl Tract Cancer Patients

Most of the oncologic patients are immunosuppressed, in poor
nutritional status, and, combined with other systemic primary
diseases such as chronic lung disease, diabetes, cardiovascu-
lar, and chronic kidney disease, they are at increased risk of
COVID-19 infection. Immunosuppression constitutes a se-
quela (a) of the malignancy itself and (b) of the anticancer
treatments (e.g., chemotherapy, immunotherapy, radiothera-
py, or surgery) [6]. Considering their altered immunologic
status, it has been assumed that cancer patients might present
an increased risk for COVID-19 infection resulting in poor
prognosis [4] (Table 1).

The first study that investigated the clinical characteristics
of cancer patients infected by COVID-19 was published in
China in January 2020, with lung cancer being the most fre-
quently encountered malignancy (28 %), whereas no upper GI
tract cancer cases were included. The findings of this study
demonstrated that cancer incidence was 1% among COVID-
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A comprehensive table of the included studies with the most prominent outcomes

Table 1

Conclusion

Morbidity/
mortality

Number of  Type of cancer
patients (1)

Country of origin

Year Type of study

Author

2020  Retrospective China NR Esophageal or gastric ~ Morbidity: 4.7% More common adverse events in COVID-19 cancer patients
Mortality: 2.3%

Wu Z et al.

Perioperative neoadjuvant therapy significant

predictor of severe clinical events
60% reduction of hospital beds

NR

2020  Retrospective Italy NR Esophageal or gastric

Torzilli et al.

55% reduction of surgical activity

No impact of treatment delay on gastric patients’ survival rate

NR

Gastric

3961

NR

2020 Review

Fligor et al.

A delayed approach of early esophageal cancer is associated with

NR

Esophageal

USA

2020 Decision analysis model

Shipe et al.

an improved 5-year survival rate, because of COVID-19

perioperative complications and adverse events

19-infected patients (18 out of 1590 confirmed COVID-19
cases), which is much higher than the general Chinese cancer
population (0.29% according to 2015 cancer epidemiology
statistics) [7]. Additionally, cancer patients presented an in-
creased risk for severe adverse events (admission to intensive
care unit requiring invasive ventilation or death), compared to
non-cancer patients, and the highest risk was observed in pa-
tients who underwent chemotherapy, radiotherapy, or surgical
operation within the last 30 days [6].

Oncologic patients’ increased risk for adverse outcomes
due to COVID-19 was also confirmed by another retrospec-
tive study conducted in Wuhan, China, which revealed that
2.2% (28 out of 1276) of patients admitted for COVID-19 had
a cancer history, with 53.6% of them developing a severe
event and 28.6% finally succumbing [3].

However, the aforementioned high morbidity and mortality
rates are in contrast to the findings of another study, which
demonstrated morbidity and mortality rates of 4.7% and 2.3%
in COVID-19 confirmed cancer cases, respectively [8]. In
more detail, 17.8% of the participants suffered from esopha-
geal or gastric cancer, with a mean age of 65.4 years. Severe
events (admission to intensive care unit, life-threatening com-
plications, or death) were presented in 60% of the upper GI
cancer patients, and anti-tumor therapies (chemotherapy, ra-
diotherapy, targeted therapy, and immunotherapy), offered
within 14 days before COVID-19 diagnosis, seemed to be
significant predictors of severe clinical events.

Regarding the clinical characteristics of COVID-19 upper GI
tract cancer patients, the previously mentioned study revealed
that these patients suffer from the same symptoms as the general
population, except for anemia and hypoproteinemia, which were
observed more frequently in them [8]. Published data suggest
that approximately 70% of all esophageal cancer patients suffer
from weight loss, caused by gastrointestinal obstruction, anorex-
ia, and/or cancer cachexia that may adversely affect their immune
status increasing their susceptibility to respiratory pathogens [9].
Considering these findings, the nutritional deterioration of upper
GI tract cancer patients might be a plausible explanation for the
increased rates of anemia and hypoproteinemia, which have been
observed in such patients diagnosed with COVID-19.

Considering the aforementioned results, cancer patients
seem to be at an increased risk for COVID-19 infection, with
the infected cancer patients demonstrating a higher complica-
tion rate, compared to their non-infected counterparts. Anti-
tumor therapies have been demonstrated as an important fac-
tor predisposing COVID-19 cancer patients to adverse events.

Upper Gl Tract Endoscopy During COVID-19 Pandemic
Endoscopy and biopsy still remain the gold standard for the
diagnosis of GI tract lesions. However, endoscopy is an

aerosol-generating procedure and may cause cross infection
of COVID-19 to doctors and patients [10].
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The high prevalence of asymptomatic carriers in the com-
munity, the limited availability of COVID-19 testing in many
GI units, the conversion of endoscopy suites to COVID-19
care units, and the re-deployment of healthcare workers to
COVID-19 units led to an update of GI endoscopy guidelines
during the pandemic [11]. Many organizations, medical asso-
ciations, and societies have recommended that only emergent
endoscopic procedures should be performed during the pan-
demic outburst. More specifically, the New York Society for
Gastrointestinal Endoscopy issued guidelines that minimize
endoscopy utilization and conserve resources. According to
them, physicians should consider non-invasive testing as a
first option, maximize medical therapies before the interven-
tion, consider interventional radiology procedures, prioritize
procedures that reduce the length of hospital stay, and encour-
age endoscopic procedures aiming to avoid surgery [10, 11].
At the same context, the European Society of Gastrointestinal
Endoscopy (ESGE) issued guidelines that minimize endosco-
py utilization during the pandemic. In more detail, endoscopic
screening of high-risk patients for esophageal or gastric cancer
should not be performed during the pandemic outburst but
should be postponed for a period of at least 12 weeks, as these
cases were classified as low priority procedures [12].

Following these updated guidelines, a retrospective cohort
study was conducted in China between February 20 and
March 6, 2020, which analyzed all clinical data of elective
endoscopy as well as the detection rate of GI malignancy
and compared them with the data of the same period of the
previous year. The number of elective endoscopic procedures
was greatly decreased compared to 2019 (911 vs 5746). The
detection rate of GI malignancies during the epidemic was
significantly increased for both esophageal and gastric cancer.
Upper GI endoscopy identified 39 cancer cases (7.2%) during
the epidemic, compared to 77 cancer cases (2.2%) during the
same period of the previous year [13].

Apparently, endoscopy remained the procedure of choice
for the diagnosis of GI tract lesions during the pandemic,
maintaining its advantages over other diagnostic procedures
in terms of diagnostic accuracy. However, the diagnostic man-
agement of upper GI tract lesions during the pandemic had to
be adapted to the updated guidelines; thus, non-invasive diag-
nostic techniques, including contrast-enhanced computed to-
mography (CT) and positron emission tomography-computed
tomography (PET-CT), had been widely implemented [14].

Considering the aforementioned results, endoscopy and biop-
sy still remain the gold standard for the diagnosis of GI tract
lesions. However, its aerosol-generating potential may be respon-
sible for COVID-19 cross infection to doctors and patients. As a
result, the role of endoscopy has to be adapted during the
COVID-19 pandemic, by prioritizing only emergent endoscopic
procedures, whereas elective endoscopy as an initial diagnostic
modality should be either substituted by non-invasive diagnostic
techniques or postponed for period of at least 12 weeks.

@ Springer

The Impact of COVID-19 Pandemic on
Esophagogastric Oncological Surgery and the Need
for Implementation of Hub-and-Spoke Frameworks

COVID-19 pandemic outburst shocked national health
systems, resulting in massive subtraction of resources
that were planned to be used for the management of
other diseases. Due to the SARS-CoV-2 virus pandemic,
the anesthetic unavailability may represent a capacity
problem. All these led to the cancelation of elective
surgical operations, including surgeries for the treatment
of upper GI tract cancer. More specifically, the results
of a study published in Italy, which had been heavily
affected by the COVID-19 pandemic, were highly rep-
resentative of this phenomenon. Following the pandemic
outbreak, 70% of the oncological units had a reduction
of hospital beds (median: 50%) and a 76% reduction of
their surgical activity. Additionally, the number of on-
cological surgical procedures was significantly de-
creased, from 3.8 to 2.6 procedures per week (p =
0.036). The most common criteria to prioritize patients
for surgical treatment were tumor biology (80%), time
interval from neoadjuvant therapy (61%), risk of tumor
becoming non-resectable (57%), and presence of tumor-
related symptoms (52%). Despite all these efforts, the
time interval between multidisciplinary discussion and
surgical treatment was disproportionally increased, from
3 weeks prior to the pandemic outbreak to 7 weeks
after it (»p <0.001) [15].

Considering the delay in the surgical management of on-
cological cases, a recently published review aimed to evaluate
its impact on patients’ oncological outcomes. Six studies
reporting on the impact of gastric cancer treatment delay on
oncological outcomes were included. The authors concluded
that there was no deterioration of gastric cancer patients’ sur-
vival rate because of increased time to surgery [16].

According to the Society of Surgical Oncology (SSO) updated
guidelines for the surgical management of esophageal or gastric
cancer cases during the pandemic, all cT1a lesions amenable to
endoscopic resection should be preferentially managed by endo-
scopic procedures, cT1b cancers should be surgically resected,
while ¢T2 or higher T status tumors and lymph node-positive
tumors (N positivity) should be first treated with neoadjuvant ther-
apy, followed by chemotherapy in patients that responded to neo-
adjuvant treatment [17]. The aforementioned guidelines are in
agreement with the European Society for Diseases of the
Esophagus (ESDE) statement, except for the management of
cT1b esophageal cancers, which should also be treated by endo-
scopic procedures [18].

Considering the alterations in the management of up-
per GI cancer cases stated in the updated guidelines, the
aforementioned lack of association between increased
time to surgery and gastric cancer survival rate should
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be cautiously interpreted [16]. The increased utilization
of neoadjuvant therapy in the updated guidelines (in an
effort to delay invasive procedures due to their associ-
ated risk for the viral spread) might be responsible for
the unaffected survival rate of gastric cancer patients
after an increased time to surgery, which needs further
investigation.

As previously stated, the experience from highly affected
regions has demonstrated that lack of adherence to a national
hub-and-spoke program inevitably leads to healthcare system
overload, resulting in a dramatic reduction of oncological hos-
pital beds and surgical activity [15]. Therefore, every effort
should be made to establish clinical frameworks that would
allow a time critical oncological surgery during the COVID-
19 pandemic. The principles and strategy during the pandemic
of a center in the UK designated as “cancer hub” have been
recently published [19]. According to their protocol, all elec-
tive surgical cancer patients were preoperatively requested to
self-isolate for 14 days, complete a COVID-19-associated
symptoms questionnaire and a COVID-19-associated risk
consent form, and undergo a COVID-19 swab testing and a
thoracic CT prior to surgery. Furthermore, full personal pro-
tective equipment usage was compulsory for all members of
the theater team. All cases were reviewed in multidisciplinary
meetings and therapeutic plans were individualized. In addi-
tion, their priority had been assessed with “grade one” for
emergent/urgent surgery or “grade two” for operations that
could be deferred up to 4 weeks. Regarding upper GI tract
cancer cases, patients presenting tumors causing either hem-
orrhage or gastric outlet obstruction not amenable to
endoscopic/interventional radiological management were
considered as surgical candidates. Given their poor prognosis
and the subsequent need for a prolonged postoperative level
three care, all esophageal cancer emergencies (bleeding/per-
foration) were considered for endoscopic/radiological inter-
vention. Additionally, cTla and c¢T1b esophageal/gastric tu-
mors were initially evaluated by a gastroenterologist special-
ized in upper GI endoscopy and were considered for endo-
scopic resection. Esophageal or gastric cancer patients on an
intention-to-cure pathway, who had already completed their
neoadjuvant chemotherapy and had undergone a post-
chemotherapy assessment of resectability/treatment response,
were also considered for surgical resection. Following the
aforementioned framework, authors successfully managed to
triage upper GI cancer patients in a resource-limited environ-
ment and safely deliver the maximum number of potentially
curative operations during the COVID-19 pandemic [19].

The COVID-19 pandemic has definitely led to a reduction
in healthcare resources, which resulted in a decreased surgical
oncologic activity and an increased time interval between can-
cer diagnosis and its surgical treatment. Despite this treatment
delay, the unaltered survival rate of gastric cancer patients
during the pandemic should be cautiously interpreted,

considering the increased implementation of neoadjuvant
therapy in these patients. Apparently, the hub-and-spoke pro-
gram implementation on a national basis has demonstrated the
most efficient utilization of healthcare resources, which has
led to the most effective and timely management of oncologic
patients during the COVID-19 outburst.

Could COVID-19 Pandemic Reform the Treatment
Algorithm of Upper Gl Cancer Patients in the Post-
COVID Era?

Regular healthcare services have already started to resume at a
population—and health—service level in Europe. However, a
backlog of patients with cancer symptoms needing urgent assess-
ment should be awaited. Moreover, accurate pandemic recovery
planning and strategies for the management of a possible second
surge of COVID-19 should also be designed [11].

Establishing new forms of physician-patient relationship
seems mandatory, addressing ongoing healthcare needs.
Furthermore, the management of procedure backlogs definitely
requires the implementation of three primary strategies/compo-
nents: telehealth (to continue social distancing and maintain dis-
ease’s mitigation), risk stratification to maximize the benefit of
scheduled procedures and minimize adverse events (which in-
clude risk of infection for the patients and/or medical staff and
procedure-related complications), and methods for healthcare ca-
pacity and safety optimization, aiming to provide healthcare ser-
vices to most possible people [20].

The appropriate therapeutic approach for each patient
should be individualized, considering primarily the healthcare
needs and the local health care system’s capability to meet
existing and projected needs [21]. In areas with a limited
spread of the pandemic, surgeons and physicians may propose
more conventional indications [21]. On the other hand, in
highly affected areas, healthcare workers should be prepared
to compromise, following strategies which have low short-
term complication rates and require less organizational efforts.

Considering upper GI cancer patients’ management, the
increased implementation of neoadjuvant chemotherapy pro-
posed by the updated guidelines during the pandemic has
already demonstrated its advantages over the conventional
treatment algorithm, in terms of successful management of
these patients in a resource-limited environment. Before the
implantation of these treatment alterations in post-COVID-19
everyday clinical practice, it would be interesting to see if
these alterations could lead to better or at least equal upper
GI cancer-associated survival rates, compared to the conven-
tional (pre-COVID-19) treatment algorithms.

The COVID-19 pandemic could be seen as a great oppor-
tunity for the healthcare system reframing. Following the cur-
rent pandemic successful management, it would be useful for
health systems to adopt all the improvements of telemedicine
and subsequently form the basis for an alternative form of
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Fig.2 It would be useful to see all
the improvements in
telemedicine, patients’ risk
stratification, and triage as well as
the adoption of hub-and-spoke
programs to be implemented in
contemporary healthcare systems

Upper Gl cancer management during COVID-19 pandemic
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patient-physician relationship [22]. Remote follow-up and
screening programs might be established, leading to a more
careful and quick evaluation of oncologic patients’ needs and
complications. This approach might also favor a reduced
length of hospital stay for all patients, especially upper GI tract
oncologic patients. The multidisciplinary teams (MDT)
should determine therapeutic options case-by-case. The
MDT attendance can be virtual (e.g., video consultations or
by telephone [23].

The COVID-19 pandemic may be a great opportunity for
healthcare systems’ reframing. It would be useful to see all the
improvements in telemedicine, patients’ risk stratification, and
triage as well as the adoption of hub-and-spoke programs to be
implemented in contemporary healthcare systems (Fig. 2).

Conclusion

The entire landscape of cancer management, from case iden-
tification to management of people living with and beyond
cancer, is rapidly evolving during the COVID-19 pandemic.
This unprecedented healthcare crisis has resulted in enormous
disruption of routine medical procedures, challenging the
existing approaches for optimal oncologic planning, and care.
In the setting of ongoing rates of COVID-19, reconsidering
deferred medical and surgical procedures essential for upper
GI tract cancer management requires a balanced and data-
driven framework that prioritizes procedures scheduling based
on medical urgency (likelihood of patient benefiting), the risk

@ Springer

for COVID-19 infection, inherent procedural risk and avail-
ability of personal protective equipment, and preoperative
SARS-CoV-2 testing. Adoption of this framework may help
minimize the potential impact of deferred care and diminish
additional waves of adverse outcomes among those affected
by the COVID-19 pandemic until the threat of recurrent epi-
demic surges subsides. The uncertainty of this crisis demands
healthcare systems to prepare for sustained mitigation/
suppression policies, along with physicians’ and patients’
commitment to discuss critical therapeutic decisions as well
as alterations to the conventional therapeutic plans.
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