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Abstract: It has been over 2 months since the start of the Coronavirus disease 2019 (COVID-19) outbreak.
The epidemic stage of COVID-19 has brought great challenges to the diagnosis and management of
colorectal cancer (CRC) patients. Symptoms, such as fever and cough caused by cancer, and the therapeutic
process (including chemotherapy and surgery) should be differentiated from some COVID-19 related
characteristics. Besides, clinical workers should not only consider the therapeutic strategy for cancer, but
also emphasize COVID-19’s prevention. Moreover, the detailed therapeutic regimens of CRC patients may
be different from the usual. Also, treatment principles may various for CRC patients with or without severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection, as well as patients with or without an
emergency presentation. In this paper, we want to discuss the above-mentioned problems based on previous

guidelines, the current working status and our experiences, to provide a reference for medical personnel.
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Introduction 2019 (COVID-19) caused by SARS-CoV-2 is mainly

characterized by infected respiratory symptoms, including

Recently, the world-wide outbreak of newly emerged fever, dry cough, dyspnea and infiltrate on chest radiograph.

human coronavirus, known as the severe acute respiratory By March 7, 2020, the total number of confirmed
syndrome coronavirus 2 (SARS-CoV-2), has evolved as a COVID-19 cases in China had reached 80,813, of which
threat to global health security (1-3). Coronavirus disease 3,073 died (data from the National Health Commission of
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China). Although positive responsive measures taken by the
Chinese government resulting in a continuous and steady
decrease in the figure for confirmed cases nationwide, the
number of confirmed COVID-19 patients is still on the rise
in other countries and regions. As of today, South Korea
(6,767), Iran (4,747) and Italy (4,636) hold the highest
number of confirmed cases outside China.

Colorectal cancer (CRC) is a common malignant tumor
of the digestive tract with age-standardized incidence rate
of 1.752 per million people (4,5). As a wasting disease,
CRC itself and its corresponding treatment may weaken
the immune response to respiratory bacteria, makes
patients more susceptible to virus infection. A recent study
showed that about 1% of SARS-CoV-2 infected patients
had a history of cancer, which seemed to be higher than
the overall incidence (0.29%) of cancer in the Chinese
population (6,7). Besides, SARS-CoV-2 infected patients
who accompanied with cancers may in turn make the
COVID-19 worse. The case-fatality rate is reported higher
in those with preexisting comorbid conditions. Patients
with both COVID-19 infection and cancer have a 5.6%
case-fatality rate, which is more than 2 times higher than
the overall case-fatality rate (2.3%) (8,9). Furthermore,
SARS-CoV-2 is proved to be detected in gastrointestinal
tract and urine, these potential routes of transmission
cannot be ignored especially in the diagnosis and treatment
of digestive tract diseases. Therefore, in the context of the
current COVID-19 outbreak, the management of CRC
patients deserves attention.

As a designated hospital, our institute has gained in
certain experience for COVID-19 treating and surgical
management during the outbreak (10-12). Here, we discuss
the diagnosis and management plan of patients with
CRC during the COVID-19 outbreak based on previous
guidelines, the current working status and our experiences,
to provide a reference for clinical practitioners.

Medical screening and diagnosis of the
colorectal cancer

All outpatients must firstly be taken their temperature and
be carefully inquired about the epidemiological history,
including (I) whether they have been to epidemic focus
areas within 14 days, (II) whether there is a history of travel
or residence in the community and surrounding areas of
COVID-19 cases reported, (III) whether to contact people
from epidemic areas especially Wuhan and the confirmed/
suspected infectors, and (IV) whether have respiratory
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symptoms such as fever, cough, dyspnea, or whether have
the history of wild animal exposure. A chest imaging
examination should be carried out for outpatients. Notably,
we should beware of the potential false-negative results in
temperature checking and imageological finding. A recent
report showed that no chest imaging abnormality was found
in 17.9% of patients with non-severe COVID-19 and 2.9%
of patients with severe COVID-19. Likewise, only 43.8% of
patients presented as a fever on admission (13). Hence, the
virus detection is recommended to be the diagnostic gold
standard. SARS-CoV-2 can be detected in the respiratory
tract (nasopharyngeal, oropharyngeal, endotracheal aspirate,
and bronchoalveolar lavage), the blood and the digestive
tract (feces) (14). And the diagnostic criteria of SARS-
CoV-2 infection are as follow: (I) specimens tested via real-
time polymerase chain reaction (RT-PCR) shows positive
for SARS-CoV-2 nucleic acid; (II) virus gene sequencing
shows highly homologous to that of the known SARS-
CoV-2; or (III) serological identification shows SARS-
CoV-2 antibody (IgM or IgG) positive (15-18).

After rule out the SARS-CoV-2 infection, patients will
be transferred to the corresponding specialized clinic for
further diagnosis and treatment. Non-invasive detections
should be selected first for the screening of colorectal
patients. In addition to the respiratory tract, recent
research shows that virus strain may exist in the feces and
digestive tract of SARS-CoV-2 infected patients (19).
Hence, the physical examinations should be carried
out with effectively protective measures, especially the
digital rectal examination. Specialists can take systematic
preoperative examinations to collect clinic, laboratory and
radiological characteristics data for those patients who
show gastrointestinal symptoms, have abdominal mass,
or rectal neoplasm. The gold standard for the diagnosis
of CRC is to take materials via electronic colonoscopy
for pathological confirmation. Besides, endoscopy may
also be an effective way to treat those patients who have
gastrointestinal hemorrhage or ileus without peritonitis.
However, the previous endoscopic disinfection standard
may not guarantee the inactivation of new coronavirus,
which may lead to the risk of doctor-patient and patient-
patient cross infections. Therefore, for confirmed/
suspected patient with SARS-CoV-2 infection, endoscopic
procedures should be performed in a special isolated room
or negative pressure operation room (OR), the instruments
and the endoscopic room should be sterilized strictly after
the examination (by vaporized hydrogen peroxide sterilizer
for at least 2 hours) (20).
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Figure 1 Diagnosis process of the colorectal cancer patients during the outbreak period of COVID-19 infection. COIVD-19, Coronavirus

disease 2019; MDT, multidisciplinary team.

It should be noted that, some of the rare clinical
symptoms of CRC need to be distinguished from the
SARS-CoV-2 infection to avoid misdiagnosis. Lung is the
second most easily metastatic site except liver for CRC,
and compared to colon cancer, the carcinoma of rectum is
more prone to develop lung metastasis (21). CRC Patients
with lung metastases could have characteristics similar to
COVID-19, such as cough, fever and even the pulmonary
shadow. These deceptive symptoms should be identified
by viral nucleic acid test, CT imaging, and tumor markers.
Obvious multiple nodules of the lungs, pleural thickening,
or pleural effusion may be the main imaging findings in
CRC patients with lung metastases, while in patients with
SARS-CoV-2 related pneumonia, the lung imaging often
manifested as patchy shadow or ground glass opacity (12).
Fever in CRC patients with intestinal obstruction may
result from the intestinal bacteria entering into the blood
stream. Besides, neutropenic and other side effects caused
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by chemotherapy, as well as cancer itself could lead to fever,
which also needs to be discriminated from the fever caused
by SARS-CoV-2 infection.

The specific flow chart of the admission process for
CRC patients during the outbreak is shown in Figure 1. In
brief, patients with clinically highly suspected or initially
diagnosed CRC should undergo rigorous screening in
the outpatient setting. After a detailed epidemiological
history taking, SARS-CoV-2 infection screening and
careful physical examination, CRC patients will be
admitted for further diagnosis and treatment. Given this
special period, the current multidisciplinary team (MDT)
should be composed of respiratory medicine, infection,
colorectal surgery, oncology, digestion, imaging, pathology
departments and intensive care unit (ICU). And the MDT
consultation is recommended to be arranged through Voice
of Internet Phone (VOIP) and television screen meeting.
The main tasks of the MDT are as follows:
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Table 1 Clinical classifications of SARS-CoV-2 infected cases based on the “Diagnosis and management plan of pneumonia with new coronavirus

infection (trial version 7)” (17)

Clinical classifications Description

Asymptomatic infection
Mild infection
Moderate infection
Severe infection

(I) Blood oxygen saturation <93%;

Viral nucleic acid test result positive but lacking typical symptoms including fever, dry cough, and fatigue
Non-pneumonia with mild clinical symptoms
Pneumonia with fever and respiratory symptoms

(I) Dyspnea, respiratory frequency =30/min;

(Il Partial pressure of arterial oxygen to fraction of inspired oxygen ratio <300 mmHg; or

(IV) Lung infiltrates >50% within 24 to 48 hours (any one of above)

Critical infection (I) Respiratory failure;

(Il) Septic shock; or

(Il Multiple organ dysfunction or failure (any one of above)

(I) Avoiding misdiagnosis and missed diagnosis of
SARS-CoV-2 infection, avoiding cross infection;

(II) Completing the task of CRC’s diagnosis
collaboratively by utilizing the existing medical
resources;

(III) Providing optimal individualized treatment,
maximizing the clinical benefit of patients; and

(IV) Developing a well-designed follow-up strategy,

providing online clinical consultation services.

Treatment strategies for CRC during COVID-19
epidemic

The treatments of CRC include interdisciplinary surgery,
radiotherapy, chemotherapy, targeted therapy and even
immunotherapy. Now comes an outbreak of COVID-19,
although the principles of tumor therapy remain unchanged,
the detailed therapeutic methods of CRC patients may be
different from the usual.

A population-based study shows that the majority of
patients (53.6%) infected by SARS-CoV-2 at the age of
50 or older, which is, by and large, in coincidence with
the predilection age of colorectal cancer (22,23). On the
other hand, in some colorectal cancer patients, the virus
may “awaken” after the incubation period of SARS-CoV-2
infection. Besides, about 1% of SARS-CoV-2 infected cases
are asymptomatic (viral nucleic acid test result positive
but lacking typical symptoms such as fever, cough, and
pneumonia), which complicated the illness judgment
(Tible 1). Aggressive treatment may further lower immunity,
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making CRC patients more susceptible to COVID-19.
Therefore, the overall regimen for tumor treating should be
appropriately simplified. Meanwhile, in addition to tumor
therapy, prevention of the COVID-19 (for non-SARS-
CoV-2 infected patients) and promoting the rehabilitation
of COVID-19 (for SARS-CoV-2 infected patients) should
be two other treatment focuses.

In the following, we separately discuss the corresponding
treatment strategies for CRC patients with or without
SARS-CoV-2 infection, and patients with or without an
emergency presentation.

Management of non-emergency

Non-emergency cases with confirmed/suspected
COVID-19

Urgent respiratory and epidemiologic consultations are
warranted for CRC patients with suspected or confirmed
COVID-19. These patients should be directly transferred
to the isolation ward. As mentioned above, the prognosis for
those SARS-CoV-2 infected patients who have preexisting
diseases is often worse than a simple infection of SARS-
CoV-2. Besides, early asymptomatic or atypical state but
rapid progression at later in some infected patients may
bring difficulty to the prediction of COVID-19 progression.
Wang et al. reported the data of 138 hospitalized patients
with COVID-19, among them, 26% required ICU care.
Of 47 discharged patients, the mean time from onset
to dyspnea was 5.0 days, and 8.0 days to develop acute
respiratory distress syndrome (ARDS). Interestingly, more
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Figure 2 Recommended treatment strategies for non-emergency colorectal cancer cases without SARS-CoV-2 infection during the

epidemic. CRC, colorectal cancer; cCR, clinical complete response; mCRC, metastatic colorectal cancer.

than one-tenth of hospitalized patients presented initially
with atypical symptoms such as nausea and diarrhea (12).
Furthermore, the incubation period from exposure to
symptoms for most patients with COVID-19 varies from 3
to 14 days, suspected infected patients should be, therefore,
quarantined for at least 14 days to ensure safety (24-26).
Hence, for CRC patients with confirmed/suspected
COVID-19 but without presenting a surgical emergency,
the treatment should be more focused on SARS-CoV-2-
infection-related diseases. A short delay in CRC therapy
may have no remarkable influence on the prognosis of the
patients with CRC, if necessary, CRC therapy could be
suspended (27).

Non-emergency cases without COVID-19

Simplifying treatment, providing psychological comfort,
and preventing SARS-CoV-2 infection should be the main
treatment principles for treating non-emergency CRC
patients without novel coronavirus infection. The following
recommendations are drafted according to CRC patients
at different stages. The specific flow chart of treatment
strategies is shown in Figure 2.

Treatment strategies for patients with early stage CRC
Tumor at an early stage often confined to the mucosa or
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submucosa, and most of them can be radically treated via
endoscopy with satisfactory outcomes (28). Trans-anal
excision is another suitable technique for patients with early
rectal tumors whose tumor diameter less than 3 cm and
within 8 cm from the anal margin (29). During this period,
endoscopic resection techniques including endoscopic
mucosal resection (EMR) and endoscopic submucosal
dissection (ESD) or trans-anal excision could be used to
be performed those patients who with precancerous lesion
or early stage CRC (¢T1INOMO). Lymph node metastasis
is one of the important factors affecting the prognosis of
CRC. Adequate imaging evaluation is mandatory before
trans-anal excision and endoscopic treatment.

The radical surgery is the major therapy for patients with
CRC staged by cT2NOMO. In the epidemic of COVID-19,
however, surgery is recommended to be suspended
especially in areas with limited protection conditions or
severe epidemic situations. As mentioned previously, a brief
delay in surgery may not exacerbate the disease.

Treatment strategies for patients with local advanced CRC
Neoadjuvant chemotherapy (NACT) can not only shrink
the size of the tumor, increase the rate of RO resection,
but potentially also eradicate some small satellite lesions
(30,31). Data from the National Cancer Database (NCDB)
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showed that NACT could bring significant survival benefits
to patients with T4b colon cancer (32). Similarly, NACT
also shows satisfactory outcomes for treating patients with
T3 or T4a colon cancer. Liu et al from China reported 47
local advanced colon cancer patients (13/T4a-b) treated by
CapOX (oxaliplatin plus capecitabine) regimen, the authors
concluded that NACT with CapOX was an effective and
safe option for these patients (33). The 2019 American
Society of Clinical Oncology (ASCO) conference also
reported the survival results of the FoxTROT study, which
showed the excellent effect of the FOLFOX regimen (34).
During the epidemic period, therefore, as an effective
“bridge” therapy, NACT with CapOX or FOLFOX
regimen could be recommended for treating patients with
c¢I3-4b stage of colon cancer. Besides, the Chinese Society
of Clinical Oncology (CSCO) guideline recommends that
mid-low rectal cancer with ¢T3-4NO or c¢TanyN+ can be
treated with concurrent chemoradiotherapy before radical
resection (35). Similarly, in this special period, neoadjuvant
chemoradiotherapy is strongly recommended for local
advanced mid-low rectal cancer. In brief, radiotherapy
(45-50.4 Gy/25-28 F) and NACT (capecitabine or
mFOLFOXG6) could be chosen for mid-low advanced rectal
cancer patients with T4 stage. And for rectal cancer patients
with T3 stage, short-term radiotherapy with lower radiation
dose (25 Gy/5 F) may be an option.

The optimal timing for surgery and the “Wait and watch
(W&W)?” strategy for rectal cancer during COVID-19
epidemic

Although total mesorectal excision (TME) has been
used for a long time as a cornerstone for rectal cancer
treatment, the concept of “W&W?” has gained popularity
in recent years, representing a divergence from the
traditional treatment (36). Previous study has proved
that about 15-30% of patients with rectal cancer treated
with neoadjuvant treatment develop pathologic complete
response (pCR) (37). Clinical complete response (cCR) may
also be common in those low rectal cancer patients who
finish neoadjuvant chemoradiotherapy. A recent research
from the International Watch & Wait Database IWWD)
reported 1,009 cases who underwent “W&W?” strategy
after neoadjuvant treatment between 2015 and 2017. The
S-year overall and disease-free survival were 85% and 94%,
respectively, and cCR was found in 880 (80.7%) patients (38).
Another report showed that although 89 out of 385 patients
developed a local regrowth after a median of 9 months,
most of them (94%) could still undergo surgical treatment
with relatively good prognosis (2-year overall and disease-
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free survival were 90.3%, and 98.4%, respectively) (39).
The consensus of Chinese experts on the “W&W?” policy
(2020 version) also recommended that rectal cancer
patients who achieve ¢cCR or near-cCR after neoadjuvant
treatment could enroll in the W& W strategy (40).
Therefore, during the outbreak, W&W strategies may
be more suitable for rectal cancer patients, especially the
elderly. And we recommend longer waits between follow-up
visits to reduce the nosocomial exposure time. In addition
to traditional tumor markers, circulating tumor cell (CTC)
and circulating tumor DNA (ctDNA) monitoring may
provide information regarding tumor status and may
therefore be complementary to MRI and endoscopic
ultrasonography, these testing technologies are worthy of
spreading in hospitals where the conditions are permitted
(41-43). Several factors (including the prolonged effect of
neoadjuvant therapy, the physical and nutritional status of
patients and the risk of tumor progression) may determine
the timing of resection for rectal cancer after neoadjuvant
treatment. A longer time to surgery may potentially allow
the tumor to continue regressing. However, the risk of
primary or metastatic tumor regrowth is also increasing.
The optimal timing for tumor response assessment
remains a matter of debate. The NCCN Clinical Practice
Guidelines recommended that assessing for tumor response
at week 5 to 12 from the end of neoadjuvant treatment (44).
In the epidemic of COVID-19, the timing for the operation
could be appropriately delayed, which may be extended to
16-24 weeks after neoadjuvant treatment (45). Additional
24 cycles of CapeOX may be scheduled for selected rectal
cancer patients to increase the odds of pCR when waiting
for the surgery (46).
Treatment strategies for patients with metastatic colorectal
cancer (mCRC)
The liver is the most common CRC metastatic site,
accounting for about 15-25% of CRC patients (47).
During the epidemic period, initially diagnosed mCRC
patients without presenting a surgical emergency could
be recommended to receive neoadjuvant therapy (such
as CapeOX regimen and targeted therapy) (48). After
neoadjuvant therapy, MDT is responsible for deciding
the timing of surgery for patients with mCRC and the
surgery could be appropriately delayed. Since patients with
mCRC always have larger tumor burdens and in relatively
worse physical condition, the one-stage surgery of primary
and metastatic resections is not recommended by some
researches during the epidemic period of COVID-19 (48).
To sum up, during the COVID-19 outbreak, all CRC
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cases without SARS-CoV-2 infection should undergo a
regular follow-up. Further positioning detections such
as a contrast enhanced CT or MRI will be conducted
when clinically indicated or when tumor progression was
suspected. Besides, the chemoradiotherapy related adverse
reactions should not be ignored. However, reducing
exposure time is an important element in preventing
SARS-CoV-2 infection. Therefore, it is recommended that
patients take oral chemotherapy instead of intravenous
chemotherapy and patients choose the nearest hospital to
receive necessary treatment. And the interval of NACT
could be extended appropriately.

Medical institutions should provide basic services
including answering medical questions, instructing
medication treatments and providing psychological
guidance to CRC patients. Fortunately, most of these
services can be successfully carried out on the internet.
After the end of the outbreak, the treatment plan should be
re-developed based on each patient’s response to previous
treatment and conditions.

Management of emergency patient

Although most CRC surgeries are confine operations with
adequate preparations, a significant number of patients
still require immediate intervention for emergency
presentations such as obstruction, perforation or severe
bleeding (49). Recent studies showed that approximately
1/4-1/3 of CRC cases underwent emergency surgery
(50-52). As previously mentioned, CRC patients presenting
as an emergency tend to be older, have lower immunities
and more advanced tumors, resulting in a prolonged
recovery time and a relatively poor prognosis (51).
Aggravative treatment may not carry a beneficial effect
on the prognosis of these patients (53). Besides, during
the epidemic period of COVID-19, medical resources are
relatively scarce especially in the areas badly affected by the
outbreak (such as Wuhan, Hubei province). Fewer blood
donors have also led to a shortage of plasma. Hence, CRC
patients who present as emergencies require more attention

in the epidemic of COVID-19.

Emergency cases without COVID-19

Minimizing trauma to patients, reducing hospital stays,
and preventing SARS-CoV-2 infection should be the main
treatment principles for treating emergency cases without
SARS-CoV-2 infection. Most CRC with obstruction,
perforation or hemorrhage is late-stage patients with
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relatively low RO resection rates in emergency surgery (54).

Before surgery, all patients will undergo respiratory
specimens and blood samples detection to rule out SARS-
CoV-2 infection. For patients with bowel obstruction in
relatively good physical condition after the failure of the
conservative therapy, the endoscopic colonic stenting
procedure using self-expanding metallic stents (SEMS)
may be considered first (55). About 70-80% of malignant
bowel obstruction is located in the left-sided colon, which
makes them more feasible for endoscopic intervention (56).
If successful, endoscopic colonic stenting can not only
effectively alleviate obstruction, but also help CRC patients
to get through the outbreak period. Continuing or starting
NACT may further shrink the size of tumors even to
achieve downstaging. In short, endoscopic colonic stenting
acts as a bridge to curative surgery, represents an alternative
to colostomy, and further reduces the risk of SARS-CoV-2
infection for patients with bowel obstruction, but we should
pay attention to the incidence of colonic perforation during
endoscopy for patients with ileus (57). However, stenting is
not recommended for patients with low rectal cancer because
it may cause fecal incontinence, urgency and tenesmus (58).

Fecal occult blood is the most common sign whereas
massive bleeding is relatively rare in hemorrhagic CRC
patients. The treatment plan remains overall unchanged,
including endoscopic treatment, angiographic treatment,
and surgical options. Fortunately, over 70% of acute
hemorrhagic CRC patients could be cured by conservative
treatment only (59). Conservative and endoscopy treatment
may be used as first-line therapies for treating moderate
and even massive bleeding when facing the epidemic of
COVID-19.

Emergent operation is still reserved for CRC patients
with refractory bowel obstruction, massive hemorrhage
or perforation despite other interventions of cessation.
For these patients without SARS-CoV-2 infection,
resolving the emergency event and simultaneously radical
resection should be considered when possible. If there are
no obvious contraindications, laparoscopic surgery may
be recommended for patients to lessen surgical trauma.
Enhanced recovery after surgery (ERAS) is particularly
recommended for postoperative CRC patients to reduce the
postoperative complications, shorten hospital stay, and more
importantly, minimize the risk of nosocomial infection.

Emergency cases with confirmed/suspected COVID-19
To date, agreed guidelines on how to deal with CRC
patients with confirmed or suspected COVID-19 who
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Table 2 Recommended three-grade occupational protection strategies for clinicians during the outbreak period of COVID-19 infection

Protective Gear

Protection .
level Environment Medical N95 Eye Isolation Work  Shoe Latex  Medical Comprehensive
cap respirators shield gown suit covers  gloves covers respirator
Grade 1 Triage, surgical clinic, - -
+ + + + + +

general ward of surgery
Grade 2 Isolation ward, Medical

staff who transfer N N N N N . N

suspected or confirmed

patients
Grade 3' Surgeon, anaesthetist,

+ + + - + + + + +

instrument nurse

', grade 3 protection is recommended to be adopted for medical staff when performing surgical intervention for confirmed/suspected
SARS-CoV-2 infected patients or patient without virus detection. COIVD-19, Coronavirus disease 2019; SARS-CoV-2, severe acute

respiratory syndrome coronavirus 2.

presenting as emergencies remain scarce and incomplete.
For those patients with incomplete intestinal obstruction or
mild to moderate bleeding, non-surgical strategies including
conservative treatment, endoscopic techniques and
endovascular embolization could be chosen firstly to lower
stoma rate. Although the emergent operation may be an
extremely risky practice in patients with concurrent severe
SARS-CoV-2 infection, it may still be the only life-saving
procedure for those who developed uncontrolled massive
bleeding and acute diffuse peritonitis caused by intestinal
perforation. Undoubtedly, treating these patients brings
great challenges to MDT, especially ICU, department of
anesthesiology and colorectal surgeons.

Emergency CRC surgical treatment is recommended
to be performed in the designated hospital and operated in
negative pressure (-5 pa) OR. All treating team members
should use enhanced grade-3 occupational protection
(the highest level) including wearing medical cups, N95
or higher-level respirators, medical coverall, eye shield,
surgical latex gloves, disposable operating coat, protective
hood, waterproof shoe covers, and disposable shoe covers
(Table 2, Figure 3). Anesthesiologists should wear an
additional disposable medical face shield to prevent patients’
coughed droplets during trachea intubation and extubation.

Although transmission by air-borne droplets and
contaminated hands are considered the major routes
of SARS-CoV-2 spreading, the aerosol may be another
contributing factor (17). Surgeons should dissect
meticulously to avoid splashing of body fluid during the
operation. Energy based surgical instruments (such as
high-frequency electrotomes and ultrasonic knives) related
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smoke mixed with the blood and exudate of the patient
could form into aerosol and diffuse into the surrounding
air (60). Although effective at removing exudate and blood,
the surgical aspirator dose not adequate for filtering surgical
aerosol. As a possible solution, additional air purifiers may
be placed in OR. Likewise, the current consensus is that
laparoscopic surgery without smoke evacuation filters is not
recommended to SARS-CoV-2 infected patients because
it is unclear whether laparoscopic surgery produces a
higher density of aerosols which may increase the risk of
infecting healthcare workers in case the air leakage from
pneumoperitoneum (61).

Radical surgery should be chosen cautiously after a
multidisciplinary assessment. Most specialists recommend
not to perform complex anastomosis. And the indication
for enterostomy should be broadened properly (62). In
emergency CRC patients with relatively severe organ
damage, aggressive radical resection could further
compromise the patient’s immune system. If this is the case,
ostomy may be a good option. Besides, recent researches
demonstrating that both severe acute respiratory syndrome
coronavirus (SARS-CoV) and SARS-CoV-2 share the
same host cell receptor [angiotensin-converting enzyme 2
(ACE2)], and the latter shows 10-20-fold higher affinity
binding to ACE2 that the SARS-CoV (63,64). Although
the amount of ACE2 protein in the colon tissue remains
controversial (61,63), ACE2 expression and SARS-CoV
replication are quite common in all parts of the small
intestine which could also be the potentially infected site
of SARS-CoV-2 (65-67). Extrapulmonary manifestations
such as watery diarrhea and vomiting in patients with
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Figure 3 Recommended personal protective measures for medical staff when performing a surgical intervention for suspected/confirmed

COVID-19 patients. Adapted from reference (18) with permission.

SARS-CoV-2 infection have been reported (10,11,68,69).
Data from our hospital showed that more than 1/3 of the
COVID-19 infected patients (55/139, 39.6%) complained
about gastrointestinal symptoms, among them 18 cases
(12.9%) had diarrhea (12). Resection with fecal diversion
may reduce the incidence of anastomotic complications
related to gastrointestinal symptoms induced by SARS-
CoV-2 infection.

After the operation, the OR should be thoroughly
disinfected and is recommend to be closed for at least
2 hours. All patients should be treated with close
monitoring of vital signs (monitored emphatically),
oxygen therapy, antivirals and allowance of nutrients.
Chest CT will be reexamined at the suggestion of the
respiratory/infection department. It is worth noting that
researchers from multiple organizations have successfully
isolated novel coronavirus strains from stool specimens
of infected patients (13). Therefore, additional attention
should be paid to the risk of fecal-oral transmission during
postoperative stoma care. Notably, the results of nucleic

© Annals of Translational Medicine. All rights reserved.

acid detection may be “deceptive”, which seems to carry
the risk of “weakening” medical staffs’ psychological
vigilance and protection measures (70).

Differential diagnosis between COVID-19 related
fever and postoperative fever

Approximately half of SARS-CoV-2 infected patients
had a fever at the onset of illness, but developed in about
90% after hospitalization (10-13,69). Similarly, fever is
also one of the most common complications after surgery,
with a vary widely incidence rate (range from 12% to
90%) (71-73). The real causes of postoperative fever
need to be accurate judged by clinicians. Besides, febrile
nonhemolytic transfusion reactions may bring difficulty
to the identification of causes of postoperative fever.
Therefore, unnecessary transfusions are not recommended
during the COVID-19 outbreak. Here, we discuss the
distinction between three common postoperative fevers and
COVID-19 related fever (Table 3).
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Table 3 Characteristics of the main cusses of fever postoperatively during the outbreak period of coronavirus disease 2019 (COVID-19) infection

Causes Time (days)

Typical clinical feature

Non-infectious postoperative <2
fever

() Fever;

(1) Normal WBC count, CRP and PCT levels;

(I Normal chest imaging;

(IV) Viral nucleic acid test result negative

Surgical site infection >3

(I) Chills, rigors, fever, purulent drainage;

(I) Elevated WBC count, CRP and PCT levels;

(I Normal chest imaging;

(IV) Viral nucleic acid test result negative

Lung diseases

Atelectasis <2

(I) Fever, dry cough, hypoxemia, dyspnea;

(1) Normal WBC count, CRP and PCT levels;

(1) Uniform ground glass opacity;

(IV) Viral nucleic acid test result negative

Bacterial pneumonia >2

(I) Fever, chills, rigors, cough, expectorations);

(I) Elevated WBC count, CRP and PCT levels;

(1) Infiltrative shadow, consolidation;

(IV) Viral nucleic acid test result negative

COVID-19 infected pneumonia 1-24 [5]

(I) Fever, dry cough, fatigue;

(Il) Lymphopenia, decreased or normal WBC count;

(Il Bilateral patchy shadows or ground glass opacity;

(IV) COVID-19 viral nucleic acid test result negative

T, the number is recorded as incubation period. COVID-19, coronavirus disease 2019; CRP, C-reactive protein; PCT, procalcitonin; WBC,

white blood cell.

Noninfectious postoperative fever

More than half of postoperative fever cases occur
within the first 48 hours. Among them, noninfectious
fever accounts for the majority. Inflammatory response
and cellular injury caused by surgical stress have been
regarded as major culprits leading to early postoperative
fever (74). The median incubation period of COVID-19
from exposure to symptoms is about 4 days (interquartile
range, 2 to 7) (13), which is diverse from noninfectious
postoperative fever. Besides, COVID-19 mainly attacks
the respiratory system, coughing is another common
symptom of SARS-CoV-2 infection which is uncommon
in noninfectious postoperative fever. Serological testing,
chest radiography or CT scan might help to differentiate
noninfectious postoperative fever from COVID-19.

© Annals of Translational Medicine. All rights reserved.

SARS-CoV-2 RNA can also be detected in respiratory
specimens by RT-PCR assay in a relatively short time.

Surgical site infection

Surgical site infection can be broadly separated into three
parts: superficial, deep (including muscle and fascia), and
organ/space infection. The clinical manifestations of
surgical site infection include chills, rigors, fever, swelling,
peritonitis with or without purulent drainage and most
patients develop symptoms 5 to 10 days after surgery (75).
Although surgical site infection and COVID-19
may share similar median time to onset. The most
common pathogens that cause surgical site infection are
Staphylococcus aureus, follow by Gram-negative bacilli
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coagulase-negative staphylococci, and Streptococci (76).
Therefore, surgical site infection happens with significant
increases in white blood cell (WBC) count, C-reactive
protein (CRP) and procalcitonin (PCT) levels, which
are contrary to COVID-19. Besides, abdominal and
pelvic CTs may be helpful to identify deep or organ/
space infections. The differential diagnosis may be
straightforward in the presence of classic symptoms.
It should be noted that, however, the two diseases may
coexist in the same patient. One should not be fooled by
surgical site infection with obvious symptoms in ignoring

the possibility of COVID-19.

Atelectasis and non-SARS-CoV-2 infected pneumonia

Atelectasis, mainly found in postoperative bedridden
persons, is another common complication in the early
postoperative period (within 48 hours). Postoperative
CRC patients in immunosuppressed states are susceptible
to develop infectious pulmonary diseases including
bacterial and non-bacterial pneumonias. Besides,
atelectasis could become the starting point of a wide range
of other pneumonia over time. Symptoms and signs of
atelectasis and non-SARS-CoV-2 infected pneumonia both
include fever, cough, hypoxemia, decreased breath sounds,
dyspnea and abnormal findings on chest radiography, which
may make it difficult to differentiate non- SARS-CoV-2
infected diseases from COVID-19 based on symptoms
and imaging. However, other systemic symptoms in non-
SARS-CoV-2 infected pneumonia such as chills, rigors
and expectorations may be less common in COVID-19.
Besides, Postoperative bacterial pneumonias often lead to
increased WBC count, CRP and PCT levels which may
help establish a differential diagnosis. However, in both
SARS-CoV-2 infected pneumonia and other non-bacterial
pneumonias, the total WBC counts may be decreased or
normal. If pneumonia is suspected, respiratory specimens
and/or blood samples should be obtained (from throat
swab or bronchoalveolar lavage) for microbiological
diagnosis (such as gram stain and culture) and RT-PCR
assay (or viral gene sequencing).

As mentioned above, during potentially coincident
COVID-19 and non-COVID-19 infections, the possibility
that a patient may contract both cannot be ruled out.
In addition to routinely examining COVID-19, we also
recommend testing for other pathogenic microorganisms
such as influenza A and B.
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Conclusions

In conclusion, we have tried to discuss the management
plan of patients with CRC during the current outbreak
of novel coronavirus infection. Although studies for
COVID-19 caused by SARS-CoV-2 infection have sprung
up since the outbreak, much remains unknown and many
questions remain to be answered about COVID-19. We
sincerely hope to develop a detailed clinical guideline for
the diagnosis and treatment of CRC patients during the
epidemic outbreak stage of COVID-19.
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