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ABSTRACT

Colorectal cancer (CRC) represents a serious and relatively common health
problem which accounts as the third most common cancer worldwide. The
Covid-19 pandemic has put an evident strain on the healthcare system including
the pathways related to colorectal cancer screening and treatment. The
management of CRC has changed during the lockdown and been tailored to the
available resources in order to deal with the CRC patients who required more
urgent life-saving or curative treatments. Indeed, patients’ treatment has been
prioritised according to symptoms and chance of achieving a complete cure of
the cancer. This thesis reports the alternative screening and treatment
strategies that have been used during the Covid-19 pandemic in different
countries according to the reviewed literature and published guidelines. It
reports not only the impact of Covid-19 on CRC patients in the short-term but
also the estimated effect on the survival rates in the long-term. A systematic
review of the literature has also been done to investigate the changes in the
elective surgical treatment of CRC during the Covid-19 worldwide. In addition to
that, a retrospective single-centre study has been performed to analyse the
impact of Covid-19 on the surgical treatment of CRC at the Cannizzaro Hospital
(Catania, Italy). Several strategies have also been reported to recover from

Covid-19 and deal with the backlog.



SOMMARIO

Il cancro del colon-retto (CRC) & un problema di salute grave e relativamente
comune che rappresenta il terzo tumore piu frequente a livello mondiale. La
pandemia del Covid-19 ha messo a dura prova il sistema sanitario compresi lo
screening e il trattamento del tumore del colon-retto. La gestione del CRC e stata
modificata durante il lockdown ed adattata alle risorse disponibili, che dovevano
essere destinate ai pazienti con CRC che necessitavano di trattamenti salvavita
o curativi piu urgenti. Infatti, la priorita del trattamento dei pazienti e stata
decisa in base ai sintomi e alla possibilita di ottenere una completa eradicazione
dal tumore. Questa tesi riporta le strategie alternative di screening e
trattamento che sono state utilizzate durante la pandemia del Covid-19 in
diversi paesi secondo la review della letteratura e le linee guida pubblicate.
Inoltre, riporta non solo I'impatto del Covid-19 sui pazienti affetti da CRC a breve
termine, ma anche l'effetto stimato sui tassi di sopravvivenza a lungo termine.
E stata effettuata una ulteriore revisione sistematica della letteratura per
investigare i cambiamenti nel trattamento chirurgico elettivo del CRC durante la
pandemia del Covid-19 a livello mondiale. Oltre a cio, e stato condotto uno
studio retrospettivo monocentrico per analizzare I'impatto del Covid-19 sul
trattamento chirurgico del CRC presso I'Ospedale Cannizzaro (Catania, Italia).
Sono state anche riportate diverse strategie suggerite per gestire il backlog

derivante dalla pandemia.



BACKGROUND

Colorectal cancer represents a public health issue because of its high incidence
and mortality rates (1). In 2020, according to GLOBOCAN, colorectal cancer
ranked third in the number of new cancer cases reported worldwide, with
1,931,590 cases (10%), and second in the number of mortalities secondary to
malignancies, with 935,173 deaths (9.4%) (1). The geographic distribution of risk
factors for this cancer has an impact on the incidence and mortality rates (1).
Thus, Asia had the highest incidence of colorectal cancer (52.3%), followed by
Europe (26.9%), North America (9.3%), Latin America and the Caribbean (7%),
and Africa (3.4%). A total of 54.2% of colorectal cancer deaths occurred in Asia,
26.2% in Europe, 7.4% in Latin America and the Caribbean, 6.8% in North
America, and 4.8% in Africa (1). The 5-year survival rate of patients with
colorectal cancer is approximately 60% (2). According to the European Cancer
Information System (ECIS) 5-year relative survival for CRC varies from 58% to
75% across European countries, with consistently better outcomes for early
stage and screening-detected cancer patients (3). In particular, 5-year CRC
survival rates in Europe are 89.1% and 81.2% for patients diagnosed at stage |
and I, respectively, while they are 69.4% for stage Ill and 15.4% for stage IV
cancers (4). As per The International Agency for Research on Cancer (IARC)
estimation, the number of new cases of colorectal cancer will increase by 63
percent, to 3.2 million per year by 2040, while the mortality rate will increase to
1.6 million per year (2). As a result of the screening programmes, incidence rates
of CRC have been decreasing in high income countries. However, increasing
incidence rates have been noted in younger adults and in countries undergoing

economic transition (2).



Screening for colorectal cancer

Having adequate screening programmes and referral systems remains crucial to
allow early diagnosis and treatment. In Italy, fecal occult blood test (FOBT) is the
main investigation used as part of the screening program, this is usually
performed every two years between the ages of 50 and 69, alternatively a
flexible sigmoidoscopy is performed only once in life between the ages of 55 and

64 (5).

According to the AIOM guidelines:

-patients with symptoms suspicious for rectal cancer should be referred to
gastroenterologists or surgeons for assessment within 4 weeks from symptoms
onset.

-Recent rectal bleeding in patients between 40 and 60 years of age should never
be attributed to a benign pathology without having first excluded carcinomas or
adenomatous polyps or colorectal serrati.

- All patients > 60 years old who present to the GP with new, significant, or
persistent symptoms attributable to colorectal pathology (abdominal pain,
bowel changes, rectal bleeding, mucous discharge, weight loss, iron deficiency

anemia, etc.) should be examined and have the investigations within 4 weeks.

The guidelines are slightly different in the United Kingdom, everyone aged 60 to
74 years who is registered with a general practitioner (GP) and lives in England
is automatically sent a bowel cancer screening kit every 2 years. The programme
is expanding so that everyone aged 50 to 59 years will be eligible for screening
(6). In addition to that, there is the ‘2-week wait’ referral pathway which has

been established since 2000, so that patients with ‘red-flag’ symptoms



suggestive of CRC could be evaluated within this period. (7). During the last
years, most countries have implemented screening programmes based on faecal
occult blood test such as the quantitative faecal immunochemical test (FIT),
followed by colonoscopy if positive. To make the system more effective and
reduce the effects on CRC prognosis of the delays in the 2-week referral
pathway, a modelling study suggested that the use of FIT with a cutoff of 10 ug/g
(cutoff suggested by National Institute for Health and Care Excellence (NICE)
guidelines for symptomatic patients (7)) would avoid the 89% of deaths
attributable to diagnostic backlogs while reducing colonoscopy requirements by
80%. According to the NICE guidelines (8), a FIT isrecommended in adults (Figure
1, Figure 2):
e with an abdominal mass, or
e with a change in bowel habit, or
e with iron-deficiency anaemia, or
e aged 40 and over with unexplained weight loss and abdominal pain, or
e aged under 50 with rectal bleeding and either of the following
unexplained symptoms:
o abdominal pain
o weight loss, or
e aged 50 and over with any of the following unexplained symptoms:
o rectal bleeding
o abdominal pain
o weight loss, or

e aged 60 and over with anaemia even in the absence of iron deficiency.

FIT should be offered even if the person has previously had a negative FIT result

through the bowel cancer screening programme. People with a rectal mass, an



unexplained anal mass or unexplained anal ulceration do not need to be offered

FIT before referral is considered.

hway MNG12/DG30 dinical Decision Tool

AGEUNDER40 60 AND OVER

Rectal or Abdominal Mass or
Unexplained Anal Mass/
Ulceration

New Unexplained Persistent
and/or Recurrent Rectal
Bleeding

Unexplained Weight Loss AND
Abdominal Pain

MNew Iron Deficiency Anaemia in
Men (NOTin Menstruating
Women <40)

PersistentChange in bowel
habit

Unexplained Weight Loss OR
Abdominal Pain

Mew Non Iron Deficiency
Anaemia

GUIDANCE NOTES

# Persistent change in bowel habit: Change in bowel habit occurring for at least 3 weeks
& Persistent rectal bleeding: Rectal bleeding occurring for at least 3 weeks.

# Recurrent rectal bleeding: Rectal bleeding occurring for at least 2 episodes in 3 months

* Iron deficiency anaemia: Men with Hb <130 gfL, Women with Hb <120 AND Ferritin < 30mcg/L - hitps://cks. nice.orguktopics/anaemia-iron-
fic /di i igations/

& FIT SCREENING AND FIT SYMPTOMATIC TESTING ARE NOT THE SAME. FIT thresholds used in FIT bowel cancer screening are different to FIT

thresholds in symptomatic patients. So patients who have a negative AT screening result may still have colorectal cancer and should be offered a

symptomatic FIT test if appropriate (please use the NG12/DG30 clinical decision tool above to determine the appropriateness of FIT testing).

Figure 1: FIT and referral to 2ww pathway United Kingdom (8)




Patient presents with
symptoms/signs suggestive of
lower Gl cancer

Use NG12/DG30
Clinical Decision
Tool

on FIT results

non- 2ww Note: type of
referral would depend

FIT not appropriate
and cancer not
suspected

FIT test result FIT test result

Co

nsider other
pathways

FIT<10

FIT<10

Reassess clinically and
ensure that symptoms
meet 2WW criteria

symptoms do not
meet 2ww criteria

proceed wit non-
urgent referral

—advice and guidance

consider other
diagnoses/ referral
pathway and safety
net

proceed wit non-
urgent referral

advice and guidance

consider other
diagnoses/ referral
pathway and safety
net

Figure 2: Lower Gl & Faecal Immunochemical Test (FIT) Process Pathway for
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In case of positive FIT or lower gastro-intestinal symptoms, a colonoscopy or a
computed tomography colonography (CTC) should be performed according to

the patient’s performance status.

Staging of colorectal cancer

The preoperative staging (Figure 3) is usually performed with a computed
tomography (CT) scan of chest, abdomen and pelvis and occasionally a positron
emission tomography (PET) scan. The magnetic resonance imaging (MRI) scan of
pelvis is used for local staging of rectal cancer and assess the patients that need
neoadjuvant chemoradiotherapy (CRT) in order to achieve negative
circumferential resection margins (CRMs) once surgery is performed. The MRI
pelvis provides useful information about the location of the cancer, grade of
infiltration (T) and involvement of lymph nodes (N), the presence of extramural
vascular invasion (EMVI), helps to describe the tumor location and morphology
and identify its relationship with surrounding structures, including the sphincter

complex and involvement of the mesorectal fascia (MRF).
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Figure 3: AJCC 8th Edition Colorectal Cancer staging (9)
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Treatment of colorectal cancer

Colorectal cancer (CRC) treatment and survival have continued to improve over
the years as a result of improved surgical technique and oncological therapy,
pathological quality control (10) and multi-disciplinary management. Favorable
responses to neoadjuvant chemoradiotherapy (CRT) are independently
associated with conferring a long-term survival advantage to those patients who
undergo resection, and in more recent years has also raised the possibility of
deferral of surgery/organ preservation. It is also true that delayed resection of

CRC worsens survival (11).

According to the NICE (12) and AIOM (5) guidelines, total mesorectal excision
(TME) should be offered to treat people with early rectal cancer (cT1-T2 cNO,
MO0) without preoperative chemo-radiotherapy. Transanal excision (TAE),
including transanal minimally invasive surgery (TAMIS) and transanal
endoscopic microsurgery (TEMS), endoscopic submucosal dissection (ESD)
should be considered for T1 Sm1 (invasion into upper 1/3 of submucosa)
according to the AIOM guidelines (Figure 4), and for early rectal cancer as per
NICE guidelines.

Patients with rectal cancer that is cT1-T2, cN1-N2, MO, or cT3-T4, any cN, MO
(Figure 5) should receive radiotherapy and/or chemoradiotherapy. Surgery
should be offered to people with rectal cancer (cT1-T2, cN1-N2, MO, or cT3-T4,
any cN, M0) who have a resectable tumour (5) (12). In case of complete clinical
and radiological response to neoadjuvant treatment, the patient who wish to
defer surgery should be informed about the risk of recurrence.

Sequence of total neoadjuvant therapy regimens (TNT- radiation and systemic

therapy before surgical resection) can be classified as induction (chemotherapy
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first) or consolidation (radiation first). However, it is unclear which TNT
sequence provides better outcomes. In situations where more time for tumour
regression is desired, a consolidation TNT regimen may be preferrable. Patients
with symptoms related to rectal cancer such as tenesmus or rectal bleeding
should receive radiotherapy first. Consolidation TNT might also be helpful to
increase the chance of organ preservation (i.e., low anterior resection instead of
abdominal perineal resection), so the sphincteric complex can be preserved
avoiding permanent colostomy formation. Conversely, induction TNT might be
more indicated when earlier systemic control is a priority, such as tumours at
increased risk for micrometastasis (e.g., lymph node involvement or extramural
venous invasion). In truth, it is not that uncommon that patients present with
co-existing issues which makes the decision more challenging, which is the
reason why multidisciplinary discussion and patient-centered decision-making
are crucial (13). The choice between short- and long-course radiotherapy
presents an additional important decision in the context of TNT. There are
several positive aspects related to short-course radiation, for example fewer
hospital visits, which is quite advantageous for patients living far away from the
sites where they have the therapy done. Short-course radiation may also be a
better option when given before chemotherapy for patients at higher risk of
systemic disease. Patients who are symptomatic and at high risk of metastasis
may want to receive short-course radiation first to treat their symptoms, but
then move on quickly to chemotherapy, to receive the benefits of early systemic
control as soon as possible. However, although both long- and short-course
radiotherapy (with delay) can lead to downstaging, it seems like response rates
are higher and more predictable with long-course (13).

Previous literature has suggested that short-course radiotherapy followed by a

delay in surgery is both safe and feasible, particularly in high-risk groups, with a
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low toxicity profile. Oncological outcomes and pathological complete response
rates although not improved, have been shown to be acceptable (14).

Short-course radiotherapy alone can be followed by TME in 7 days’ time for T3
of high rectum and early T3. TME can also be performed in 6-8 weeks after a
short-course radiotherapy in patients unfit for chemotherapy when cancer

shrinkage is advisable (5).

Regarding the patients who present with large bowel obstruction due to left-
sided cancer, the treatment options are surgical intervention of colonic stenting.
Stenting should be also considered for people presenting with acute left-sided
large bowel obstruction who are not fit for surgical intervention or any other

treatment and palliative intent is the only option.
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Figure 4: AIOM guidelines 2021: rectal cancer treatment (5)
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Figure 5: AIOM guidelines 2022: rectal cancer treatment (15)

COVID-19 PANDEMIC

In late December 2019, a new severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2 or COVID-19) was discovered in the Chinese city of Wuhan where
it quickly led to a severe outbreak worldwide (16). Globally, cancer care has
experienced a crisis during the pandemic, because most health care systems
have been required to reorganize their infrastructure and staffing to manage the
pandemic (16).

In the UK, on 23 March 2020, the Prime Minister announced the first national
lockdown, restrictions started to be slowly released on the 10 May 2020 until
the 5" of November when a second national lockdown began in response to

rising cases in the UK (
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2020) and on the 6 of January 2021 the Prime Minister announced the third

national lockdown which ended on the 8" of March 2021 when the schools

reopened, and the other restrictions were gradually removed as per the

roadmap designed by the UK Government.
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Figure 6: Timeline of UK government coronavirus lockdowns and measures,

March 2020 to December 2021 (17)
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Figure 7: Timeline of UK government coronavirus lockdowns and measures,

March 2020 to December 2021 (17)
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Figure 8: Timeline of UK government coronavirus lockdowns and measures,

March 2020 to December 2021 (17)

In Italy, starting on 8 March 2020, the region of Lombardy together with 14
additional northern and central provinces in Piedmont, Emilia-Romagna,
Veneto, and Marche, were put under lockdown. The government extended the
lockdown measures to the whole country two days later (Figure 9). Freedom of
movements was re-established on 4 May and other not essential activities re-
opened later in the month. On 3 June, free movement within the whole national
territory was restored, even if the lockdown actually ended in March. On 4
November 2020, Prime Minister Conte announced a new lockdown, dividing the
country into three zones depending on the severity of the pandemic,

corresponding to red, orange and yellow zones. Moreover, a national curfew



from 10 PM to 5 AM was implemented, as well as compulsory weekend closing
for shopping malls, and online education in high schools.

In red zones, lockdown measures were similar to the ones which were
implemented from March to May 2020, such as compulsory closing for shops,
restaurants and other activities, online education for schools except for
kindergartens, elementary schools and sixth-grade classes, and no movements
allowed except for working or necessity reasons.

In orange zones, restrictions included compulsory closing of restaurants and
online education for high schools only, while movement within the home-town
territory was still allowed.

In yellow zones, the only restrictions included compulsory closing for restaurant
and bar activities at 6 PM, and online education for high schools only.

On 2 December 2020, a further movement restriction was implemented by the
government in order to prevent an increase in cases during the Christmas
holidays period, forbidding movement between regions from 21 December
2020 to 6 January 2021. To prevent people from gathering during Christmas,
Saint Stephen's Day and New Year's Day, travel between different cities was also
restricted, and the curfew for New Year's Eve was extended to 7 AM. From 26th
April 2021 the restrictions were gradually removed, on the 11" of Feb 2022 the

discos were reopened.
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Figure 9: timeline of key events in the Covid-19 outbreak in Italy in 2020. (18)
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IMPACT OF COVID-19 PANDEMIC ON CRC SCREENING AND DIAGNOSIS

The start of the COVID-19 pandemic disrupted several levels of primary care in
the prevention of several preventable diseases, including CRC (19).

Given the fear of transmitting SARS-CoV-2 in hospital settings, many elective
procedures, such as colonoscopies, were discontinued until further notice (19).
Consequently, there was a temporary pause or marked curtailment of CRC
screening programs around the world. This meant that the average-risk
population during this period were unable to participate in these programmes
or were subject to long delays after a positive FIT result, which was associated
with an increased risk of advanced stage CRC (20).

Overall, the incidence of CRC diagnosis showed a statistically significant
decrease of 16.9% in the first year after the beginning of the state of emergency
in Spain (from 13th March 2020 to 13th March 2021), compared with the same
period during previous year. There were no differences in the incidence
comparing previous years (2018-2019 and 2017-2019), this supported the
opinion that the disruption of the screening programme and lower endoscopic
resources during the pandemic determined a decreased CRC incidence, implying
underdiagnosed CRC cases, diagnostic delays and a worse prognosis (21).
Similarly, another cross-sectional French study reported the incidence of CRC
dropped by 30% from March to May 2020 (corresponding to the lockdown
period) and remained a 9% lower from June to September 2020, compared with
the average reported in 2018 and 2019 during the same period (22).

Staff reallocation put the endoscopy departments under strain. Both the
endoscopists and nursing staff got reallocated reducing the available workforce
in the endoscopy units. One report from Italy documented that all physicians
and surgeons had to switch their daily tasks to become temporary ICU and
infectious diseases specialists (23).
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In addition to the above, another issue was raised related to the fact that
endoscopy procedures are aerosol generating and hence there is usually a real
risk of infection among the staff (24). Performing a colonoscopy during the
pandemic was associated with SARS-CoV-2 infection, albeit in only a few cases.
Endoscopists in Northern Italy reported a 1% rate of SARS-CoV-2 infection
among endoscopy patients, and a lower rate of infection among endoscopy
personnel (4.3%) than among all health care workers (10%) (25). A study from
the United States demonstrated the presence of SARS-CoV-2 RNA in faecal

samples in a marked proportion of infected patients (26).
Different Gl endoscopy societies formulated practice advices and

recommendations concerning the endoscopy practice during the pandemic

(Figure 10) (24).
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Statements from different endoscopy societies during COVID-19 pandemic as for March
2020.

Asian Pacific Society for Digestive Endoscopy

o Defer elective endoscopic procedures, while urgent endoscopies should be
performed by strategically assigned staff to minimize concomitant exposure.

European Society of Gastrointestinal Endoscopy (ESGE)

o Defer elective endoscopic procedures. The patient should be assessed for high
versus low risk of GIT, while urgent endoscopies should be performed by
strategically assigned staff to minimize concomitant exposure.

World Endoscopy Organization (WEO)

e Postpone non-urgent examinations. Upper Gl bleeding, foreign
body/obstruction; acute cholangitis are not deferred.

American Society for Gastrointestinal Endoscopy (ASGE)

e Postpone non-urgent examinations. Upper Gl bleeding, foreign
body/obstruction; acute cholangitis, care of cancer not postponed.

American College of Gastroenterology (ACG);

e Postpone non-urgent examinations. Upper Gl bleeding, foreign
body/obstruction; acute cholangitis, care of cancer, prosthetic removals are not
postponed.

Sociedad Interamericana de Endoscopia Digestiva (SIED); Canada/Central and Latin
America

e Postpone non-urgent examinations. Urgent procedures were not described.

Figure 10: Statements from different endoscopy societies during COVID-19
pandemic as for March 2020.

The COVID-19 pandemic not only has strained endoscopy units involved in CRC
screening and diagnosis, but also surgical, anaesthetist, and oncology teams
implicated in CRC patient’s treatment. Indeed, ensuring the safety of mostly
immunocompromised cancer patients and minimizing transmission between
healthcare workers also became priorities in pandemic times. These facts have
influenced the management of CRC patients, inducing changes in clinical

practice, not always based on solid evidence (Figure 11) (27).
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Figure 11: COVID-19 and CRC. Summary of the different interaction scenarios.
CRC, colorectal cancer; RT, radiotherapy (27).

According to the ESMO recommendation 2020 (Figure 12) (28), patients should
have been prioritised for imaging and radiological/endoscopic interventions for
CRC.

All patients with CRC with signs or symptoms of intestinal obstruction, bleeding,
perforation, postsurgical complications and postinterventional procedures as
well as bone fractures due to metastasis should have been promptly referred to
the treatment centre. The diagnosis of such complications and the start of a
specific treatment should have been designated as high priority.

Endoscopic interventions meant to obtain a histopathological diagnosis of CRC
were of utmost importance since they could have an immediate impact on the
therapeutic approach. Therefore, both endoscopic interventions meant to make
diagnosis of CRC and imaging meant for CRC staging represented a medium
priority. For patients with a symptomatic progression or symptomatic relapse

both endoscopy and imaging were included in the set of inevitable health
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services. In those cases, a prompt intervention might be life-saving or improve
the QOL of patients, thus making worth the admission into the hospital. Despite
of the ample variety of clinical presentations, some disease recurrence patterns
were more prone to radical approaches from which long-lasting disease-free
intervals could be expected. For example, patients with CRC experiencing
locoregional disease recurrence or single relapse in the liver or lungs could still
be treated with radical intention—with a combination of locoregional
treatment, either surgery or radiation therapy, or complementary treatments
such as neoadjuvant chemotherapy followed by surgery. In this setting, it was
essential to make the appropriate diagnosis and stage and discuss the individual
case in an experienced multidisciplinary board.

Every decision had to be shared with the patients, by highlighting the impact of
such decisions on survival and QOL.

On the contrary, during the pandemic, restaging of metastatic patients with CRC,
especially those patients under late lines of treatment or those for whom the
likelihood of receiving a curative surgery was limited, might be postponed by
few weeks or months most probably without a harm. A proper risk—benefit
estimation might lead to the decision to postpone rather than push in-house
examinations. Similarly, secondary prevention might be delayed, if necessary. In
particular, blood occult test in faeces as well as imaging might be performed
close to home and consultation and communications of the results might be
performed using telemedicine. Follow-up of early CRC, especially outside of
clinical studies, might also be delayed unless suspicion of relapse requires

prompt intervention.
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Priorities for colorectal cancer (CRC): imaging and radiological/endoscopic

interventions

High priority

» Radiological confirmation of intestinal occlusion, bleeding, perforation,
postsurgical complications and postinterventional procedures.

» Radiological confirmations of bone fractures due to metastasis.

Medium priority

» Diagnostic imaging/endoscopy for clinically suspected CRC (clinical,
biomarkers, family history).

» Diagnostic imaging/endoscopy for high-risk categories (familial

cases of CRC, serrated polyps).

Low priority

» Secondary prevention of CRC, prefer to perform occult test; if possible,
schedule blood tests and imaging close to home and convert

to telemedicine.

» Follow-up visit out of study.

» Restaging in metastatic setting when the goal is not to perform surgery
with curative intent on metastatic and primary lesions.

» Restaging in third-line and fourth-line treatment.

Figure 12: ESMO recommendation 2020: Priorities for colorectal cancer (CRC):
imaging and radiological/endoscopic interventions

According to the American Cancer Society, during Covid-19 pandemic, stool
tests such as faecal immunochemical testing (FIT) or a stool DNA test (such as
Cologuard) could be done at home as a screening, although if the stool test
result was abnormal (positive), colonoscopy was needed. Colonoscopy was also

an option as a screening test, but some facilities might be scheduling
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colonoscopies further in advance than in the past. The health care provider had
the role to inform the patients about their risk for certain cancers and about the
benefits and possible risks of screening. (29).

Ren et al. (30) reported the protocol used in China to screen outpatients who
needed investigations. Temperature was taken and they were asked about any
recent of exposition to Covid-19 or any respiratory symptoms such as fever,
cough, dyspnoea, or history of wild animal exposure. A chest imaging
examination was performed, being aware that, according to a study no chest
imaging abnormality could be found in 17.9% of patients with non-severe
COVID-19 and 2.9% of patients with severe COVID-19. Similarly, only 43.8% of
patients presented as a fever on admission (31). As a consequence, one of the
tests for virus detection should have been carried out. After rule out the SARS-
CoV-2 infection, patients could be transferred to the corresponding specialized
clinic for further diagnosis and treatment. Non-invasive detections were
selected first for the screening of colorectal patients. The physical examinations
should be carried out with effectively protective measures. The gold standard
for the diagnosis of CRC was the colonoscopy to allow biopsies and
histopathological confirmation. Because the previous endoscopic disinfection
standard might not guarantee the inactivation of new coronavirus, 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).

In order to avoid misdiagnosis between lung metastasis and SARS-CoV-2, viral
nucleic acid test, CT imaging, and tumour markers were advised. 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
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patchy shadow or ground glass opacity. Besides, neutropenic and other side
effects caused 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.
They suggested that the multidisciplinary team (MDT) should have been made
of respiratory medicine, infection disease, colorectal surgery, oncology,
gastroenterology, radiology, pathology departments and intensive care unit
(ICU). The MDT consultation was recommended to be arranged through
television screen meeting. The main tasks of the MDT were as follows:
e Avoiding misdiagnosis and missed diagnosis of SARS-CoV-2 infection,
avoiding cross infection;
e Completing the task of CRC’s diagnosis collaboratively by utilizing the
existing medical resources;
e Providing optimal individualized treatment, maximizing the clinical
benefit of patients; and
e Developing a well-designed follow-up strategy, providing online clinical

consultation services. (30)

The overall decrease in the number of colorectal cancer screening examinations
performed throughout the period from January to October 2020 compared with
the pre—COVID-19 period was equal to -44.9% (95% Cl, -53.8% to -36.1%). In
particular, the decrease for colonoscopy was -52.5% (95% Cl, -66.3% to
-38.8%), and the decrease for faecal occult blood test or faecal immunochemical
test was -37.8% (95% Cl, -49.9% to -25.8%). The weighted average variation
was -51.5% (95% Cl, -69.5% to —33.6%) in clinic-based settings and -43.7% (95%
Cl, -54.9% to -32.6%) in population-based ones.
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In North America, colonoscopy was delayed in 71 (97%) of 73 digestive
endoscopy centres (32). In Hong Kong, the number of endoscopies decreased by
more than 50%, resulting in a 49.1% and 38.1% decrease in the diagnostic rate
of gastric cancer and colorectal cancer, respectively (33).

Teglia F et al. performed a systematic review and meta-analysis comprehensive
of the articles published between January 1, 2020, and December 12, 2021, to
investigate the pandemic’s association with cancer screening worldwide (34).
They analysed three main geographic areas, including North America (United
States and Canada), Asia (India, China, Japan, Taiwan, South Korea, and
Singapore), and Europe (ltaly, France, and the United Kingdom). The weighted
average variation during the entire COVID-19 period was -45.1% (95% ClI,
-59.3% to -31.0%) for North America, -34.6% (95% Cl, -58.1% to -11.1%) for
Asia, and -52.4% (95% Cl, -69.4% to -35.3%) for Europe. For North America, the
greatest decrease was in April (-83.0% [95% Cl, -100.0% to -55.8%]), whereas
in Asia the most remarkable decrease in screening rates was observed in January
and February (-36.2% [95% Cl, -77.9% to -5.6%]). April had a greater decrease
compared with January and February (-38.3%; 95% Cl, -63.6% to -12.9%;
P =.003), whereas there was no statistically significant difference between
geographic areas (34).

Italy was one of the first European countries where lockdowns and strict
measures were adopted to reduce the risk of COVID-19 diffusion among the
population. Fancellu et al. (35) conducted a systematic review in 2022 to
estimate the impact of the COVID-19 pandemic on CRC screening in Italy. Seven
studies were included, and they were focused on the reduction of endoscopic
screening exams for CRC and the decrease in CRC new diagnoses in the analysed
period with respect to the same temporal window in the previous years. The

Italian National Screening Observatory reported a 54.9% decrease in CRC
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screening exams in 2020, with a reduction by 46.6% of the new CRC diagnoses
during screening programs. There was a 13.1% reduction in screening
colonoscopies following a positive FOBT and a 24.9% reduction in non-screening
colonoscopies. In a national survey, CRC diagnoses decreased by 11.9% from
2019t0 2020 (-13.7% in the North, -16.5% in the Centre and -4.1% in the South).
COVID-19 pandemic also caused delays in the diagnosis of major cancers at a
Pathology Unit of a Secondary Care Hospital Network in Italy (36). Cancer
diagnoses dropped in 2020 by 39% compared to 2018 and 2019, and CRC was
the tumour type more affected.

A multicentric study evaluated the impact of COVID-19 on 41 Italian endoscopic
units. Endoscopists and nurses were relocated to other hospital departments in
respectively 27 (65.9%) and 31 (75.6%) units. Mainly urgent cases, including
patients at high risk of cancer, were done in the endoscopy units. After the
COVID-19 outbreak, 39 endoscopy units (95.1%) continued to perform urgent
procedures, 39 (95.1%) continued inpatient procedures and 28 (68.3%)
continued screening colonoscopies for CRC. This means a 75%—99% reduction in
activity in 28% of endoscopic units and a 50%—75% reduction in 9% of units, with
only a single unit maintaining its workload unchanged (37). Multiple
retrospective studies at Italian pathology sites report decreased CRC diagnosis
rates ranging from 46-62%, the largest reduction compared to other cancer
diagnoses over a 10- week period during the first lockdown (36) (38).

In South Australia, the total number of colonoscopies decreased by 51.1% from
2019 to 2020 (39). In France, about 250000 colonoscopy preparations less were
dispensed during the first 6 months of the COVID-19 pandemic (40). In Hong
Kong of China, the mean number of lower endoscopies performed per week

decreased by 51.0% after the beginning of the pandemic (41). The number of
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obstructive CRCs in Japan has increased during the COVID-19 pandemic, as a
possible consequence of CRC screening discontinuation (41).

London et al. (42) performed an analysis showing a decrease in colorectal cancer
screening by 84.5% from January of 2020 April of 2020 compared to the previous
year, with a consequent reduction of 39.9% in malignant CRC diagnoses. In the
UK, Rutter et al. (43) determined that from the end of March to the end of May
2020, at the first peak of COVID-19, there was a decrease of endoscopic
procedures to 12% of the pre-COVID volume and weekly cancer detection rates
decreased by 58% over all cancers, 72% of which were missing colorectal cancer
diagnoses. These drastic rates of decline in endoscopy volumes correlate with a
global survey of endoscopy units from 55 countries that reported an average of
85% decreased volume (44). Morris et al. followed UK endoscopy trends through
October 2020 and highlighted there were over 60% fewer two week wait
referrals for colonoscopies in high-risk patients with suspected CRC in April 2020
compared to 2019, but these numbers recovered to 2019 averages by October
2020. However, this resulted in a backlog of an estimated 3500 missed CRC

diagnoses and treatments between April and October 2020 (45).
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TIMING OF DIAGNOSIS AND TREATMENT OF CRC DURING COVID-19

PANDEMIC: IMPACT ON CRC PROGNOSIS AND SURVIVAL

For several cancers, including those of the colorectum, oesophagus, lung, liver,

bladder, pancreas, stomach, larynx, and oropharynx, a 3-month delay to

diagnosis is predicted to result in a reduction in long-term (10-year) survival of

more than 10% in most age groups (Figure 13). Delays of 6 months are predicted

to reduce 10-year survival by more than 30% in many of these tumour types

(Figure 13). Diagnostic delays will affect patient groups differently and they

should be avoided especially for younger patients (<70 years). Data show that

survival decrement for even small delays (ie, 2 months) is substantial for most

tumours.

2 month dela 4 month delay 6 month delay
Tumour Type 30-39 40-49 50-59 60-6? 70-79 80+ 30-39 40-49 50-59 60-69 70-79 80+ 30-39 40-49 50-59 60-69 70-79 80+
Bladder 9.53% | 9.08% t':fé \
Brain (all) 7.38% | 8.98% 16.59% 27.56% 27.44% | 28.59%
g::;;gll hormone marker "311’{2’& 6.7'596 lm% L%}J‘ 1638%
Cervix 3.44% | 5.62% | 7.67% 8.06% | 12.89% | 17.19% | 14.15% | 21.99% | 28.38% 24.77%
Colorectal 6.38% | 7.13% | 6.77% | 6.63% | 829% 14.53% | 16.08% | 1533% | 15.02% | 18.33% 24.51% | 26.82% | 25.70% | 25.20%
Kidney 3.08% | 401% | 530% | 659% | 829% 724% | 935% | 1220% | 14.94% | 18.32% 12.76% | 1630% | 20.90% | 25.08%
Larynx 6.93% | 9.07% | 851% | 9.53% 15.67% 18.83% 26.22%
Liver 8.74% 18.00% | 14.20% | 18.33% | 26.79% | 28.56% | 25.56% | 22.13% | 16.67% | 22.97%
Lung 8.67% | 523% 19.02% | 14.05% | 7.58% 27.25% | 23.75% | 1647% | 825%
Melanoma of skin 301% | 349% | 453% | 7.94% 5% | 7.07% | sa6% | 1050% | 17.50% | 803% | 1020% | 12.46% | 1430% | 15.10% | 28.67%
Oesophagus 8.99% | 3.70% 18.75% | 14.73% 27.26% | 25.58% | 25.43% | 23.33% | 17.42%
Oral cavity 8.09% 18.02% 28.14%
Oropharynx 740% | 9.20% 19.84% | 16.64% 16.80% | 27.64% 6 | 20.54%
Gvary 4.48% | 8.79% 10.39% 18.00% | 25.81%
Pancreas 9.40% | 8.70% | 8.92% | 6.85% | 5.58% | 7.98% | 15.43% | 13.95% | 14.43% | 10.40% | 8.16% | 12.71% | 18.26% | 16.22% | 16.89% | 11.64% m, 14.71%
Prostate | ﬁ
Stomach 6.72% 10.26% 26.05% | 11.53%
Testis
Thyroid
Uterus | 325% | 373% | s30% | 7.44% | 922% 7.62% | 870% | 12.39% | 16.66% 1522% | 21.19% | 27.51%

Figure 13: Impact on 10-year net survival of differing periods of diagnostic
delay to cancer treatment (20 common cancer types). (46)

CRC survival is mainly affected by the stage of the disease at diagnosis as well as

the timely and prompt treatment, and the COVID-19 pandemic had a negative

impact in both aspects (27).
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Ricciardello et al. (47) estimated the effect of CRC screening delays on mortality
due to up-stage migration of patients. According to their analysis, with a delay
of 0-3 months, 74% of CRC is expected to be stage I-1l, while with a delay of 4-6
months there would be a 2%-increase for stage I-1l and a concomitant decrease
for stage lll-IV (P = .068). Compared to baseline (0-3 months), moderate (7-12
months) and long (> 12 months) delays would cause a significant increase in
advanced CRC (from 26% to 29% and 33%, respectively; P = .008 and P < .001,
respectively). As a consequence, a delay beyond 6 months would cause a shift
in the distribution of screen-detected CRC by stage at diagnosis, with a
significant increase in the proportion of advanced cases. This would result in a
significant increase in the total number of deaths (+12.0%) when moving from a
0-3-months to a >12-month delay (P =.005), and a significant change in mortality
distribution by stage when comparing the baseline with the >12-months (P <
.001). This means that no changes in the number of deaths are expected for
delays <12 months (47).

A retrospective study performed before the COVID-19 pandemic showed that
an increased interval between diagnosis and start of treatment has a negative
effect in CRC survival, with a progressively increased risk of death in parallel with
the length of this period [hazard ratio (HR): 1.51 if more than 30 days; HR 1.64 if
more than 150 days delay compared with those who received treatment within
30 days following CRC diagnosis) (48). Similarly, a systematic review found that
a delayed elective CRC surgery was associated with poorer overall survival, with
an HR of 1.13 for 1-month delay and an HR of 1.53 for a 3-month delay (49).
Moreover, a meta-analysis showed that a delay of more than 8 weeks between
surgery and adjuvant chemotherapy is associated with increased mortality (HR:
1.2) (50), being the benefit minimal or completely lost if this delay progress up

to 6 months (51).
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Since the beginning of COVID pandemic, several studies have brought to
spotlight the negative impact of the pandemic in this setting (27). A study in the
UK has predicted that according to the 5-year survival of patients, there were
1445 (1392-1591) to 1563 (1534-1592) additional deaths for colon cancer due
to the COVID-19 crisis, equal to from 15.3 to 16.6% increase (52).

In addition, another study predicts that if the COVID-19 pandemic disrupts colon
cancer screening services, its long-term effects could lead to thousands of
deaths from colorectal cancer; if this disruption lasts up to 12 months, it would
lead to the deaths of more than 3968 people in Australia, 2366 in Canada, and
1360-1762 in the Netherlands (53).

A Japanese retrospective study compared the stage at diagnosis among patients
diagnosed with several gastrointestinal cancers, between March and December
2020 and a pre-COVID period (January 2017-February 2020). Significant
differences were found both in the incidence of CRC (13.47% lower in the
pandemic period) and in the CRC stage at diagnosis, with a decreased incidence
of stages 0-ll (32—35% reduction compared with the pre-COVID period) along
with anincrease in stage Il CRC cases (68.4% increase) (54). Likewise, a recently
published Italian multicentric study found that CRC patients undergoing surgery
in 2020 presented more frequently T4 stages and multiple liver metastases
compared with the same cohort from 2019 (55). A modelling Canadian study
estimated that only a 3 or 6 months interruption of the CRC screening program
would lead to 1100 or 2200 more CRC cases, with over 60% at an advanced
stage, implying an increase in CRC mortality in the 2020-2029 period whose
magnitude would be determined by the timing of resumption of the screening
program (from 0.49% excess of CRC mortality if immediate restoration to 1.2%
assuming a 2-year transition period) (56). Conversely, a multicentric study

performed in the Netherlands used real-life data to estimate the impact of CRC
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screening disruption using, so they monitored the incidence and stage
distribution of CRC cases diagnosed in individuals aged 55—75 years (irrespective
of the indication) before and after the pandemic. CRC incidence in this
population decreased from April to June 2020 (being this drop as high as 42% in
April 2020), this was partially compensated in the second half of the year (in
December 2020, new CRC cases were 24% higher than expected). Regarding the
staging, 48% of the incidence decrease was due to stage | CRC, in contrast to
stage IV cases which remained static, so the authors conclude that this
temporary suspension of the Dutch CRC screening program would have a

minimal long-term effect on CRC mortality (57).

Regarding the treatment delays, a study analysed all the 107 CRCs diagnosed in
two hospitals within 2020 and registered a treatment delay (defined as more
than 2 months from the first specialistic visit to the start of the oncology
therapy) in 53% of the cases. Nearly 40% of patients with treatment delay were
diagnosed with cancer upstaging at the moment of start treatment (odds ratio:
3.27) compared with patient who received timely treatment (58). A modelling
study performed in England estimated the impact of a 3—6 months delay of the
oncologic surgery on the survival (age specific and stage specific) of different
cancers, balancing it with the outcomes of an equivalent volume of COVID-19
hospitalizations. They estimated a reduction in the 5-year net survival around
30% for stage Ill CRC in all age groups, with significant impact even in case of
modest delays to surgery. However, it should also be highlighted that only in the
specific group of older patients (aged >70years) with early-stage CRC, the
COVID-related mortality had a higher impact than the 3-6 months surgical
delay. They suggested a prompt resumption of cancer diagnostic and surgical

pathways in order to rapidly catch-up to the backlog accrued (46).
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CRC TREATMENT DURING COVID-19 PANDEMIC: RECOMMENDATIONS AND
GUIDELINES

The COVID-19 pandemic has also affected CRC treatment trends. Clinical
practice guidelines have been issued by Surgery and Oncology Societies with an
effort to guide healthcare professionals treating CRC patients to prioritize
interventions during the pandemic (27).

In 2020, the ESMO recommendations (Figure 14) about the management and
treatment of colorectal cancer in Covid-19 era were published (28). They
highlighted the importance of informing the patients about the potential risks
and rationale for decisions. They suggested to reduce the hospital accesses as
much as possible. Because of the high number of hospital visits per day, the
outpatient setting represents one of the places where the risk of infection might
be higher as compared with other settings. The patients attend the outpatient
areas not only for treatment but also for follow-up or controls of side effects. In
order to prioritise diagnosis and treatment, patients were stratified in three
groups:

e high priority: unstable conditions such as acute abdominal pain or acute
symptoms causing clear clinical progression and deterioration.

e medium priority: patient situation is noncritical but delay beyond 6 weeks
could potentially impact overall outcome and/or the magnitude of benefit
qualifies for intermediate priority.

e low priority: patient’s condition is stable enough that services can be
delayed for the duration of the COVID-19 pandemic and/or the

intervention is non-priority based on the magnitude of benefit.
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The clinical need for intervention was dictated by the risk for serious cancer-
related or intervention-related complications. High priorities for surgical
intervention were represented by bowel obstruction, perforation, peritonitis,
massive gastrointestinal bleeding, which could be either cancer or intervention
related. Similar approach was advised for post-surgical (such as anastomotic
leak) and post-colonoscopy (such as perforation, bleeding) complications as well
as spinal cord compression or fractures due to bone metastases. Surgical
treatment of early-stage CRC with curative intent should not be delayed for
more than 6 weeks, to reduce the risk of bowel occlusion, perforation, bleeding
as well as cancer progression. Considering that the administration of
neoadjuvant treatment for early stage colon cancer, although of potential
benefit for small groups of patients has not been validated, it was not
recommended in CRC treatment guidelines. They advocated curative surgery
without any delays in stage Il and Ill patients with rectal cancer after completing
neoadjuvant treatment. In rectal cancer, radiotherapy alone or in combination
with chemotherapy or surgery represents part of the gold standard of
treatment, especially in the early stages. During COVID-19 waves, clinical
practice guidelines advocated for short-course radiotherapy (5 sessions in 5
consecutive days) instead of a long course, with the aim of reducing the hospital
admissions without harming the effect of radiotherapy (28) (59). They still
recommended to proceed with surgery 4—8 weeks after radiotherapy, as it was
associated with a reduction in postoperative morbidity and around 10% of
patients could be offered an organ preservation strategy, avoiding surgery if
complete response was achieved (59). However, when this was not achievable
because of lack of healthcare resources, the guidelines suggested adding
another cycle of neoadjuvant therapy in those patients responding well to

therapy, to ‘protect’ the patients from the negative effects consequent to the
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postponement of surgery (28). Conversely, for patients who were not
responding to treatment, surgery should have been performed as soon as
possible, since the risk of losing the chance of getting a curative treatment might
be higher than the risk of being infected. Also, a watch and wait approach might
be considered for early stage rectal tumour that obtain a complete radiological
response after neoadjuvant treatment. Another aspect of CRC treatment that
has been discussed in the guidelines is the psychological distress caused by delay
of surgical procedures. They suggested the importance of providing
psychological support via telemedicine.
The procedures which could be postponed and performed at the end of the
COVID-19 pandemic were:

e Reconstructive procedures

e Prophylactic surgery for hereditary CRC (such as Lynch syndrome, familial

adenomatous polyposis)
e biopsies of metastatic lesions for molecular analysis for precision

medicine in late lines of treatment

For the latest, the use of liquid biopsy might be considered. Regarding the
patients experiencing single organ and lesions relapses (liver only, lung only, CRC
only), they should have been discussed in a multidisciplinary team to define the
benefit of offering an immediate radical surgery excision with benefit in terms
of overall survival and QOL (no side effects or complications form
chemotherapy) versus postponing surgery after a neoadjuvant systemic
treatment. Overall, the discussion about surgical indications must be
individualised. Nevertheless, in the context of the COVID-19 pandemic, all

decisions had to be properly explained and shared with the patients, assessing
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the preference and expectations while informing on the threats and advantages

of the adapted treatment plans.

High Priority

» Radiologically confirmed intestinal occlusion in newly diagnosed
patients.

» Bowel perforation, peritonitis.

» Massive gastrointestinal bleeding.

» Postsurgical complications (perforation, anastomotic leak).

» Post-colonoscopy complications (perforation, bleeding).

» Postinterventional procedure such as liver and lung biopsies (perforation, organ
damage, peritonitis, abscess, massive bleeding).

» Bone fractures with spinal cord compression due to metastasis.
Medium priority

» Clinical stage |, Il and Ill colon cancer.

» Clinical stage | rectal cancer.

» Clinical stage ll-lll rectal cancer after neoadjuvant treatment.

» Resection of metastasis in oligometastatic patients with curative
intent as front line or after neoadjuvant treatment.

Low priority

» Early stage rectal cancer after complete radiological response following radiotherapy
(watch-and-wait strategy).

» Prophylactic surgery—for familiar cases of CRC.

P Biopsy of metastatic lesions for molecular analysis for late-line
treatments. Start last-line options and wait until the end of the
COVID-19 pandemic for such evaluation. When possible, use liquid

biopsies for such analyses rather than biopsies

Figure 14: ESMO recommendations 2020: Priorities for colorectal cancer (CRC):
surgical oncology
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Itis well-known that adjuvant chemotherapy improves the survival rates of high-
risk stage Il and stage Ill CRC patients (60). Consequently, the guidelines
recommended that adjuvant treatment should have not been postponed more
than 6 weeks and the interval between cycles should have not be prolonged,
even during COVID-19 waves (28) (Figure 15,Figure 16).

Regarding the adjuvant treatment (28), this should have been tailored according
to cancer genotype. For example, it has been proven that the benefit derived
from a 5-FU based adjuvant treatment is limited or may be detrimental for stage
Il microsatellite instability—high (MSI-H) CRC patients. Therefore, MSI testing
should be recommended to avoid ineffective administration of therapy,
potential side effects and unnecessary exposure to the risk of COVID-19. In
addition, capecitabine should have been preferred to 5-FU to keep the benefit
of the treatment but reduce the hospital visits and risk of contracting Covid-19
for stage Il microsatellite stable high risk and stage Ill colon cancer, as well as
stage Il and Il patients with rectal cancer. Based on the work of Henricks et al,
to avoid harmful toxicity related to the administration of capecitabine, testing
for dihydropyrimidine dehydrogenase deficiency was recommended. For stage
Il and Ill patients with rectal cancer, radiological re-staging to evaluate the
response to treatment and define the next step of treatment, should have not
been delayed (28). Moreover, RAS testing should have been carried out in every
patient diagnosed with metastatic CRC, as it is a negative predictive biomarker
for EGFR antibodies therapy, as well as BRAF mutational status (61). It has been
reported that during both the first wave of COVID-19 pandemic and the first
months after it, the number of genetic tests performed for metastatic CRC was
significantly reduced (by more than 40%) in the reference centre for cancer

centre and high-risk individuals in Serbia (62).
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Priorities for colon cancer: medical oncology—early colon cancer

High priority

» Severe complications due to the treatment (surgery, radiation, chemotherapy) that
require hospitalisation. Avoid outpatient visit appointments and plan with the medical
staff, after triage, admission

to the ward.

Medium priority

» Adjuvant treatment for high-risk stage Il patients.

» For stage Il patients, molecular testing for microsatellite instability

and dihydropyrimidine dehydrogenase are suggested for treatment

decisions.

» Adjuvant treatment for low-risk and high-risk stage Il patients.

Consider applying capecitabine in combination with oxaliplatin in

place of infusional 5-fluorouracil. Moreover consider, based on the

International Duration Evaluation of Adjuvant Therapy trial recommendations and based
on oxaliplatin-related side effects, administration of treatment for 3 instead of 6 months.
Low priority

» Weekly blood tests unless clinical conditions and symptoms require them.

» Radiological evaluation by considering the patients risk/benefit ratio.

Figure 15: ESMO recommendations 2020: Priorities for colon cancer: medical
oncology—early colon cancer
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Priorities for rectal cancer: medical oncology—early rectal cancer

High priority

» Severe complications due to the treatment (surgery, radiation, chemotherapy) that
require hospitalisation. Avoid outpatient visit appointments and plan with the medical
staff, after triage, admission to the ward.

Medium priority

» Neoadjuvant/adjuvant treatment for stage Il and Ill patients.

» Continuation of a treatment in the context of a clinical trial.

Low priority

» Weekly blood tests unless clinical conditions and symptoms require them.

» Radiological evaluation by considering the patient’s risk/benefit ratio
Figure 16: ESMO recommendations 2020: Priorities for rectal cancer: medical

oncology—early rectal cancer

In March 2020, the American College of Surgeons published the guideline for
the elective surgical care during the COVID 19 (63). They considered three
phases according to the cases of the COVID-19 and availability of hospital
resources:

1. Phase I. Semi-Urgent Setting (Preparation Phase): few COVID-19 patients,
hospital resources not exhausted, institution still has ICU ventilator capacity
and COVID-19 trajectory not in rapid escalation phase.

a) Cases that need to be done as soon as feasible (recognizing status of each
hospital likely to evolve over next week or two):
e Nearly obstructing colon
e Nearly obstructing rectal cancer
e Cancers requiring frequent transfusions
e Asymptomatic colon cancers
e Rectal cancers after neoadjuvant chemoradiation with no response to
therapy
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e Cancers with concern about local perforation and sepsis
e Early stage rectal cancers where adjuvant therapy not appropriate
b) Diagnoses that could be deferred 3 months:
e Malignant polyps, either with or without prior endoscopic resection
* Prophylactic indications for hereditary conditions
e Large, benign appearing asymptomatic polyps
e Small, asymptomatic colon carcinoids
e Small, asymptomatic rectal carcinoids
c) Alternative treatment approaches to delay surgery that can be
considered:
e Locally advanced resectable colon cancer
o Neoadjuvant chemotherapy for 2-3 months followed by surgery
e Rectal cancer cases with clear and early evidence of downstaging from
neoadjuvant chemoradiation
o Where additional wait time is safe
o Where additional chemotherapy can be administered
e Locally advanced rectal cancers or recurrent rectal cancers requiring
exenterative surgery
o Where additional chemotherapy can be administered

e Oligometastatic disease where effective systemic therapy is available

2. Phaselll. Urgent setting: Many COVID-19 patients, ICU and ventilator capacity
limited, OR supplies limited
a) Cases that need to be done as soon as feasible (recognizing status of
hospital likely to progress over next few days):
e Nearly obstructing colon cancer where stenting is not an option

e Nearly obstructing rectal cancer (should be diverted)
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e Cancers with high (inpatient) transfusion requirements
e Cancers with pending evidence of local perforation and sepsis
b) Cases that should be deferred:
e All colorectal procedures typically scheduled as routine
c) Alternative treatment approaches:
e Transfer patients to hospital with capacity
e Consider neoadjuvant therapy for colon and rectal cancer
e Consider more local endoluminal therapies for early colon and rectal
cancers when safe
3. Phaselll: Hospital resources are all routed to COVID 19 patients, no ventilator
or ICU capacity, OR supplies exhausted. Patients in whom death is likely
within hours if surgery deferred.
a) Cases that need to be done as soon as feasible (status of hospital likely to
progress in hours)
e Perforated, obstructed, or actively bleeding (inpatient transfusion
dependent) cancers
e Cases with sepsis
b) All other cases deferred
c) Alternate treatment recommended
e Transfer patients to hospital with capacity
e Diverting stomas
e Chemotherapy

e Radiation

‘Cold sites’ were created for elective treatments in some countries such as the

UK, they were hospital facilities set up to be COVID-19 free (64).
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In May 2020, The Royal College of Surgeons of England published a guidance
about how to work during Covid-19 pandemic (65). Elective major surgery could
be carried out with acceptable risks in selected groups of self-isolated and swab
negative cancer patients with perioperative care taking place in a COVID-cold
environment. Staff and patient testing, good bed management, attention to
patient flow and footfall, and allocation of staff, where feasible, to either hot or
cold sites all played a role. Patients were divided in two groups on basis of
potential infection risk:

e Elective patients (isolated for 14 days, screened with questionnaire and
tested by throat swab within 72 hours of surgery) undergoing surgery in
COVID-cold sites.

e Acute patients whose status is unknown and who are therefore a
potential risk to themselves and others. In emergency general surgery
(EGS), patients undergoing CT abdomen and pelvis for diagnostic
purposes, assessment should include CT chest unless equally reliable and

rapid alternative testing methods are locally available.

The use of technological protection and enhanced PPE have been used to reduce
the risk of Covid-19 infection during laparoscopic procedures (65). Units
cautiously re-established laparoscopy where all criteria were met, theatre teams
were satisfied with safety and skill set and most importantly, where the team
considered that the benefits outweigh the risks in their local set up (65).

Published guidelines (66) commented on this aspect and recommended that
either laparoscopic or open approach could be used in COVID-19 patients, with
a decision of the technique based on the usual clinical factors. The also advised
to perform laparoscopic surgery if considered the preferred option even in

Covid-19 positive patients (66).
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A list of principles, recommendations and key considerations has been published
by The Royal College of Surgeons of England in order to facilitate elective surgery
(67). They suggested that, before resuming elective services, the following key
points should be taken into account:

e Timing: There should be a sustained reduction in the rate of new COVID-
19 cases for a period of time past the peak to ensure necessary staff and
associated facilities (eg ITU) are available.

e Testing: Hospitals should know their diagnostic testing availability and
develop clear policies for addressing testing requirements and frequency
for staff and patients.

e PPE: Hospitals should be satisfied they have adequate PPE and surgical
supplies appropriate to the number and type of procedures performed,
and clear policies on how and when to use them.

e Availability of core interdependent services: care needs to be taken so
that essential perioperative services (e.g. diagnostic imaging, anaesthesia,
critical care, sterile processing) are also ready to commence operations
before resuming elective surgery. Where these are not ready, it might be
useful to consider engaging with external partners for temporary support.

e Local coordination: To ensure the above requirements are in place, and
the patients’ care pathway is appropriately managed so that the

resumption of services is safe and efficient
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IMPACT OF COVID-19 PANDEMIC ON CRC SURGICAL TREATMENT: A REVIEW
OF THE LITERATURE AND A SINGLE CENTRE EXPERIENCE

During the COVID-19 pandemic, the diagnosis and treatment of CRC have been
challenging, so knowing the effects of COVID-19 on the diagnosis and treatment
of cancer is essential for healthcare systems for better planning recover from
this crisis. Therefore, the present retrospective single centre-study and review
of the literature were conducted to investigate the effects of COVID-19

pandemic on the diagnosis and surgical treatment of colorectal cancer.

Material and Methods of the review

A comprehensive literature search was performed in MEDLINE. The search
strategy was designed using Medical Subject Heading (MeSH) terms and
relevant keywords, to capture all relevant studies and publications on elective
surgical treatment of colorectal cancer during Covid-19. The following keywords
were used: ((colorectal cancer) AND (covid 19)) AND (treatment). Additionally,
the reference lists of the identified articles were hand-searched to include any
additional relevant studies. Only the articles written in English were selected.
The eligibility of the studies was verified initially by reading the abstracts. A
narrative synthesis approach was adopted to integrate and summarize the
findings from the included studies, highlighting significant trends, gaps, and

inconsistencies.

Material and Methods of the single-centre study

This retrospective single centre study included all the patients who had surgical

treatment for colorectal cancer at the Cannizzaro Hospital (Catania, Italy) during
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Covid period (from 08/03/2020 to 31/12/2021) and pre-Covid period (From
08/03/2018 to 31/12/2019). Inclusion criteria were age 18 years or older,
surgery for colorectal cancer (elective or emergency). Exclusion criteria was age
less than 18 years old (Table 1).

The cancers were staged according to the American Joint Committee on Cancer
(AJCC).

Regarding quantitative analyses, categorical variables were described as

frequencies and percentages.

Inclusion criteria (COVID-19 group)
e Diagnosis of Colorectal cancer made during the COVID-19 pandemic
e Age >18 years

Inclusion criteria (pre-COVID-19 group)
e Diagnosis of Colorectal cancer made before the COVID-19 pandemic
e Age >18 years

Exclusion criteria (COVID-19 and pre-COVID-19 groups):
e age<l18years

Table 1: sample size and inclusion/exclusion criteria for patients’ selection
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Results of the review

A total of 109 articles was screened and 25 were included in the study (Figure

17, Table 2).
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Elective

Study . No. of No. of
Authors Centre, Country ~ Analysed Period Patients Surgeons Centres Surgery
Decrease
Brunner et Germany April 2020 12,423 101 34%
al. (68)
Kuryba et 1 October 2019- 0
al. (69) England, UK 31 May 2020 3227 146 26.6%
Merchant  Oxford University 23 March 2020- 0
et al. (70) Hospitals, UK 7 June 2020 85 ! 52.51%
Morris et . National 0
al. (45) NHS England April 2020 1378 database 31%
Donlon et Hospital 1March 2020- National
. . o
al. (71) InpatientEnquiry 28 February 2021 1072 database 30%
Database, Ireland
Allaix et al. University of 9 March 2020- 0
(72) Torino, Italy 15 April 2020 74 ! 34%
Italian ColoRectal
Anastomotic
Caricato et . 1 January 2020- o
al. (73) Leakage (iCral) 27 March 2020 1328 43 30.37%
Study Group,
Italy
De I National Survey
. of Colorectal February 2020-
Portilla et . . - 67 -
Surgery Units, April 2020
al. (74) .
Spain
Koczkodai National Institute January 2020- 0
etal, (75) . Of Oncolosy, July 2020 ) ; >1%
’ Warsaw, Poland
1stD
Feier et al st)f zgfr;rrnent 26 February
'  SUTEETY, 2020-1October 147 1 42%
(76) Timisoara,
. 2021
Romania
Xuetal. Fudan University, 1 January 2020-3 o
(77) Shanghai, China May 2020 710 ! 14.25%
Department of
. General Surgery,
Cuietal. . 1 February 2020— 0
(78) National Center 31 May 2020 67 1 34%
of Gerontology,
Beijing, China
Chinese Army
He et al. . 20 January 2020- 0
(79) Gengral Hospltal, 20 March 2020 71 1 63%
Beijing, China
Tata Memorial
Kumar et . Jane 2020- o
al. (80) Centre, Mumbai, May 2020 257 1 39.88%

India

50



Elective

Study . No. of No. of No. of
Authors Centre, Country ~ Analysed Period Patients Surgeons Centres Surgery
Decrease
Tschann et Academic 1 January 2020-
al. (81) Hospital 31 December 63 - 1 11.26%
) Feldkirch, Austria 2020
Yoon et al. 16 March 2020- 0
(82) Los Angeles, USA 23 April 2020 13 - 1 74%
Sobrado et ., 10 March 2020-9
al. (83) Sao Paulo, Brazil September 2020 103 - 1 -
Gurney et January 2020- o
al. (84) New Zealand August 2020 20 1%
COVIDSurg  Worldwide (71 ) | oot in 2020 - - 359 37.7%
(85) countries)
1017
(2018),
Choi et al. 968 0
(86) South Corea 2018,2019, 2020 (2019), - 1 5.4%
916
(2020)
Reinacher- Germany .
. (review- Eight
Schick A et s
publications from - - - - 10%
al (96)
Germany were
evaluated)
Rashid et March/April 2020
al. (87) UK and - 1 -
' March/April2019
. March-August
Sm'(t;;t 3 penmark 2019, March- 2794 - Asb(;;t
August 2020 ’
Between 11t
March 2020 and
Uyan et al. 31 December o
(89) Turkey 2020 vs. the same 104 i 30%
time period in
2019
- . between January
Williams et  Australia, New About by
al (90) Zealand 2017 and January 15853 >200 - 10%

2021

Table 2: Studies analysing the impact of the COVID-19 pandemic on the rate of
elective colorectal surgery
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A study conducted in England (45) encompassing the first wave period of the
pandemic, reported a marked change in surgical practice for CRC treatment. The
proportion of laparoscopic surgeries decreased from 59% in 2019 to 25% in April
2020. Conversely, the operations resulting in stoma formation increased from
44% in 2019 to 56% in April 2020 (45). Another UK national study (69) analysed
the administrative hospital data of 14,930 patients with colorectal cancer,
undergoing surgery from 1 October 2019 to 31 May 2020 demonstrated that the
number of elective procedures was reduced significantly, from an average of
386 procedures per week before the COVID-19 pandemic, to an average of 214
procedures per week during the first period of the pandemic. The authors also
reported a reduction in the proportion of laparoscopic procedures from 62.6%
to 35.9% (69). Different findings derived from a study from the Oxford University
Hospital, UK, which compared the first 11 weeks from the beginning of the first
national lockdown (on 23 March 2020), with the same time period of 2019 (70).
Being a reference centre for colorectal cancer, more cancer resections were
operated during the pandemic (53 in 2020 vs. 48 in 2019), many of the patients
being taken from more severely affected nearby hospitals. However, more
procedures were performed using open surgical techniques (49% open vs 51%
laparoscopy), as a result of the idea that laparoscopic surgery could raise the risk
for virus spreading (which was thereafter not validated) (70). A study from Korea
(86) showed a decrease in the number of cancer colorectal surgeries by 5.4%, a
significantly lower percentage of patients underwent laparoscopic surgery
(81.2%) from March to September 2020 compared with previous years (88%).
Besides, a higher proportion of patients received stoma formation (4.1 versus
1.8%) and a higher number of patients requiring resection of adjacent organs
(4.8% versus 2.8%) were detected during the COVID-19 period (86). Similarly,

Rashid et al. (87) reported a reduction in the laparoscopic procedures (32%
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Covid vs 80% pre Covid p<0.021) and more stoma formation (18%). A study
performed in the Department of Colorectal Surgery of the Fudan University, in
Shanghai, China, over a 4-month period, at the beginning of the pandemic has
shown that there was a 35% decrease in the number of patients undergoing
elective surgery (77).

Similar results were reported by an important study by the Department of
Surgery from United States: during the initial wave of the COVID-19 pandemic,
the average surgical case rate for elective colorectal procedures decreased to
2.4 patients per week (from an average of 9.2 patients per week in the previous
two years), recording a 74% relative decrease (82). In Germany (91), the total
number of cancer surgeries went down by 9% for colon cancer and by 3.8% for
rectal cancer. The proportion of stoma reversal fell by 70% in 2020 compared to
the same period in 2019. In another large international study published by the
CovidSurg Collaborative Group, the estimated global cancellation rate of
elective colorectal surgical interventions was 37.7%, over a 12-week period, at
the peak of the first wave of the COVID-19 pandemic (85).

In Denmark (88) the number of colonic and rectal cancer operations fell to about
half the pre-pandemic levels: colon (187 (i.g.r. 183—-188) to 96 (i.q.r. 94-112) per
month, P= 0.032) and rectal cancers (63 (i.q.r. 59-75) to 32 (i.q.r. 28-42) per
month, P=0.008). However, no difference was seen in surgical practice including
stoma formation rate or postoperative 30-day mortality rate (colon 2.2 versus
2.2 per cent, P = 0.983; rectal 1.0 versus 2.9 per cent, P = 0.118) between the
cohorts. Uyan et al. (89) reported a reduction by 30% of elective surgery, no
statistically significant difference in the percentage of the laparoscopic
procedure in the elective setting, however, because the Hartman’s procedure
was frequently preferred in emergency colorectal cancer surgery in parallel with

the increase in the number of emergency surgeries during the pandemic period,
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they observed that colostomy was performed more often during Covid period.
However, no significant difference was found between the groups (P = 0.390).
In addition to that, the pandemic-era patients were diagnosed at a later stage
compared to those pre-Covid era and a significantly higher complication rate
was noted in the Covid group (89). Similarly, Williams et al. (90) reported a
decrease in elective procedures, less patients had Stage | disease, proportionally
more had Stage Il or lll disease and there was no difference in Stage IV disease.
Studies performed in Italy (92) and Denmark (88) did not found differences in

the use of laparoscopic surgery during the COVID-19 first wave.

Impact on postoperative mortality

The available data on the 30-day postoperative mortality were quite limited
(76), with just a few of the reviewed articles presenting such an important
outcome parameter. The CovidSurg study included 2073 patients electively
operated on for colorectal cancer, the 30-day postoperative mortality was 1.8%
in 2020, compared with 1.1% in the years before (85). This mortality figure did
not include patients with COVID-19 postoperative infection. Significant
independent risk factors were: anastomotic leak, male gender, age over 70
years, stage IV, total/subtotal panproctocolectomy.

Other studies reported similar outcomes: a national survey performed in
England recorded a 30-day postoperative mortality increase from 0.9% in 2019
to 1.2% in 2020 (69). The study from Sao Paolo, Brazil reported a 2.1% mortality
in non-COVID-19 patients during the pandemic, while a specialized centre in
India reported an increase from 1% in 2019 to 1.2% in 2020 (83) (93).
Ferahman et al. (94) demonstrated that during the COVID pandemic the

timeframe between the beginning of patients’ symptoms admission to the
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hospital for emergency surgery was significantly longer than in pre-Covid era.
Their TNM stage was also more advanced, their hospital stay, mortality and
morbidity were higher.

Rashid et al. (87) did not report any statistically significant difference in post-

operative complications.

Results of the single centre study

A total of 97 patients (56 men (57.7%); mean [SD] age 73.6 [10.8] years) were
included in the study. The results have been reported in the Table 3.

A total of 44 patients (43.5%) underwent surgery before the SARS-CoV-2
pandemic and 53 (56.5%) underwent surgery during the pandemic. The cancer
was in the right colon in 70.5% of the prepandemic cases vs 49.1% during the
pandemic, in the left colon in 27.3% of cases during the pre-Covid era and 47.1%
during Covid-era, but these differences were not statistically significant.
Emergency surgery was performed in 52.3% of the pre-pandemic patients and
66% of the pandemic ones, a stoma was formed in 31.9% of the patients (38.7%
pre-pandemic and 26.4% during pandemic). In terms of AJCC tumour stages, the
pandemic period was significantly associated with a higher rate of stage lllb
cancer and lower rate of stage IV cancers.

The postoperative complications with Clavien-Dindo=3b were 3 in the pre-
pandemic group (2 anastomotic leaks and one death) and 3 in pandemic group
(one anastomotic leak and two deaths).

The 3-year follow-up showed that 17 patients died in the pre-pandemic group

while 16 died in the Covid group.
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No (%)

Variable Overall Pre-pandemic Pandemic period P value

sample period (March 2018 (March 2020 to

(N=97) to December 2019) December 2021)

(N=44) (N=53)

Age, mean (SD),y 73.6(10.8) 74.5(8.7) 72.9 (12.4) 0.23
Sex, No (%)
Men 56 (57.7%) 27 (61.4%) 29 (54.7%) 0.7
Women 41 (42.3%) 17 (38.6%) 24 (45.3%) 0.6
Location, No (%)
Right or 57 (58.8%) 31 (70.5%) 26 (49.1%) 0.17
proximal/mid
transverse colon
Left colon 37 (38.1%) 12 (27.3%) 25 (47.1%) 0.11
Rectum 3(3.1%)  1(2.2%) 2 (3.8) 0.64
AJCC tumour
stage No
0 1 0 1
1 8 3 5
2a 30 16 14
2b-c 4 2 2
3a 2 0 2
3b 22 5 17 0.03
3c 5 1 4
4 25 17 8 0.02
Urgent surgery, 58 (59.8%) 23 (52.3%) 35 (66%) 0.38
No (%)
Stoma formation 31(31.9%) 17 (38.7%) 14 (26.4%)

Table 3: comparison between pre-pandemic and pandemic periods
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HOW TO RECOVER FROM COVID-19

In order to deal with the backlog of screening colonoscopies, it has been
calculated that the colonoscopy capacity should be expanded up to 150% (95).
Indeed, in the Netherlands, after the CRC screening halt, they were able to
catch-up in the second part of 2020 expanding the colonoscopy availability up
to 120% (57). Several strategies have been proposed to deal with the backlog of
colonoscopies (96). One way to increase the endoscopy capacity would be using
extended hours, but this, in addition to the staffing shortages, would just
increase the strain on the staff. A multifaceted approach that aims to prioritize
high-risk patients, re-triage procedures, and reduce the burden of new referrals
is more likely to be successful in eliminating this backlog of procedures than a
focus on increased capacity alone. First of all, healthcare professionals should
identify the high-risk patients that need to be prioritized because they would
benefit from expedited screening. One method is direct communication with
patients to assess for interval development of ‘red flag symptoms’ such as
bleeding or unintentional weight loss. Higher faecal immunohistochemical test
(FIT) cutoffs could also be utilized to re-triage patients referred in with positive
FIT (>10 pg/g) or could be used as adjunct for those referred due to symptoms.
Re-triaging patients, while time intensive, may also identify patients who no
longer require an exam — either due to resolved, low-risk symptoms or interval

diagnosis by other means (96).

Most studies that implemented these new pathways were completed in the UK
in an effort to reduce the number of patients on the two week-wait referral list
for colonoscopy. In one study, Maclean et al. offered all referred patients a FIT
test, 94% of samples were returned, of which 34% came back as positive and
were followed by colonoscopy. The CRC diagnosis rate with this pathway was
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3.7% (14 CRC of 122 colonoscopies), comparable to the pre-COVID detection
rate of 3.9% (97). Miller et al. (98) triaged referred patients to alternate testing
modalities of FIT with CT scan, FIT only, direct colonoscopy or clinical follow up
(Figure 18). 98% of patients were triaged to the FIT+CT or FIT groups and were
followed up with colonoscopy if deemed appropriate based on results. As a
result, they reached a CRC detection rate of 3.1%, which was clinically similar to

the CRC detection rate from 2017-2019 (3.3%) (98).
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Figure 18: NHS Lothian COVID-adapted colorectal cancer pathway. Patients
were triaged by colorectal consultants with information provided from general
practice (GP). They proceeded through the pathway in a step-wise fashion
being stratified by quantitative faecal immunochemical test (qFIT) results (CRC,
colorectal cancer; CT, computed tomography scan; IDA, iron deficiency
anaemia; OPD, outpatient department; USOC, urgent suspected of cancer)
(98).
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Another study utilized only clinical evaluation, CT scan or direct colonoscopy as
options for triaging referred patients, which also yielded an overall similar CRC
detection rate to pre-pandemic rates (99).

Another option that has been proposed by MaclLeod et al. (100) would involve a
wider use of the colon capsule endoscopy (CCE) to reduce the number of
patients requiring colonoscopy and triage those requiring further endoscopic
investigations appropriately. This is an innovative technology which allows the
visualization of the colon. The advantage of the Colon capsule endoscopy (CCE)
is that it can be performed in the community, reducing hospital attendance.
Telephone consultations can be used to assess the patients before the
procedure and to explain the bowel preparation regime. The procedure can be
carried out by one healthcare professional in a simple clinic room where a
receiver belt is fitted to the patient and a disposable capsule is administered
orally. Once the procedure has been completed, patients can return receiver
belts for decontamination according to local arrangements. Following review of
the capsule report, clinicians can triage patients to follow-up investigations, if

necessary, with appropriate urgency (Figure 19).
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The 2020 American Gastroenterological Association guidelines for follow-up
after colonoscopy and polypectomy provided an opportunity to delay the
scheduling of select surveillance colonoscopies, in fact they recommended a
change from 5 year to 7-10year surveillance intervals for patients with low-risk
adenomas (defined as 1-2 non-advanced adenomas <10mm in size) (101).

As of 2021, the USPSTF (U.S. Preventive Services Task Force) has issued an “A”
grade recommendation for colorectal cancer screening for adults aged 50-75
and a “B” grade recommendation for adults aged 45—-49. Before 2021, patients
aged 45-49 were not recommended regular screening. Adults 76—85 years of
age have a “C” level recommendation, meaning that clinicians should selectively

offer screening based on individual life expectancy and patient risk. (102)

The “NextGenerationEU” (NGEU) program is the EU’s most important response
to the pandemic. Implementation of the NGEU in Italy will take place through
the “National Recovery and Resilience Plan” (NRRP, in Italian PNRR) (103). The
Italian NRRP aims to address the challenges of the healthcare system, including
diagnostic delays, growing waiting lists, and increasing burden of chronic
conditions, including mental and physical conditions and cancer. The Plan aims
to improve care coordination between hospital and community settings, and
implement digital technologies in public health (104). The two key strategies
are: ‘Proximity networks, structures and telemedicine for territorial healthcare
assistance’ and ‘Innovation, research and digitisation of the National Health
System’. The first strategy has the objective of increasing the availability of
telemedicine to provide more care through local health centres, doctor’s offices,
and patient homes. Strengthening the Italian system of primary care would help
to decrease disparities in accessing healthcare services, for fragile patients and

for people living in remote areas. The second strategy promotes a systematic
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use of Personal Electronic Health Records (EHR) and highlights the need to
reorganise the national network of the Scientific Institutes for Research,
Hospitalisation and Healthcare (IRCCS) and their governance. Having linked
epidemiological data encompassing primary and secondary care, as well as
cancer and other chronic diseases registration systems across all regions of the
country, would improve cancer care and the management of other chronic
diseases (105).

We need to have practice guidelines that involve multiple clinical screening
methods to risk-stratify patients, diagnose colorectal cancer early and treat it
appropriately in order to return to on-time screening of all eligible patients and
catch up with the pandemic-driven missed screenings. The goal must be to catch
missed diagnoses and reach the same detection, treatment and cure rates as

before the COVID-19 pandemic, with as little delay as possible (106).
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DISCUSSION

During Covid-period, patients were recommended to avoid unnecessary
hospital and emergency department visits. Non-urgent office visits as well as
elective procedures and surgeries were cancelled. Postponing colorectal cancer
surgery due to delayed or reduced chemotherapy impaired the long-term
prognosis of patients with colorectal cancer. Tope et al. (107) conducted a
scoping review of systematic reviews and/or meta-analyses in order to
characterize the body of pre-pandemic evidence on the known associations
between lag time (delay) in cancer care and control and patient outcomes. They
concluded that the outcomes are negatively affected when there are delays
between neoadjuvant chemoradiotherapy and surgery for rectal cancer, from
surgery to adjuvant chemotherapy for colorectal cancer (107). During Covid-19
pandemic, new guidelines were published to help with the management of CRC
patients in order to avoid unnecessary hospital admissions, rationalize the
available resources and minimize the impact of the patients. In England, there
was an increase by 44% in radiotherapy courses in April 2020 compared with the
same month in 2019, although falling by July below the 2019 average. This was
the result of the increase of short-course radiotherapy treatments, representing
63% in April 2020 (in contrast with 20% in April 2019) (59). Chemotherapy is one
of the most important adjuvant therapies for colorectal cancer and delayed
chemotherapy has a negative effect on the oncological outcomes. During Covid-
19, there has been reduction in postoperative chemotherapy in India (80),
Scotland (108), and the United Kingdom (70). In Turkey (109), there was an
increased delay in administration of chemotherapy from 7.6 to 50%. In China
(110), there was not only a drop by 17% in the number of outpatient
chemotherapy visits but also a delay in chemotherapy administration in 44% of
the cases and about 10% of the patient had their regimen changed (111). Data
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from Korea (86) similarly showed among rectal cancer patients, the proportion
receiving preoperative chemoradiotherapy (PCRT) was 38.3% and 34.9% in
COVID and pre-COVID periods, respectively. Adjuvant radiotherapy was used on
24% and 22.8% of rectal cancer patients in the COVID and pre-COVID period,
respectively.

The safety of laparoscopic surgery has been a controversial topic during the
pandemic, because of the hypothesis of the risk of virus aerosolization and
therefore transmission during this surgical approach. Even though this
statement has not been supported by strong evidence, it has resulted into a
reduction in laparoscopic surgeries in several areas (a 42.5% of respondents of
an international survey, with participation of more than 80 countries, reported
a change in their surgical approach to laparoscopic/robotic to open during the
first COVID-19 wave (112)) depriving patients from the advantages of this
approach. The DECOR-19 survey (112) showed that during the COVID-19 crisis,
70.9% of colorectal cancer cases were delayed, and in 90.1% of cases, the delay
was 5 to 8 weeks longer than usual and in 9.9% of cases, the delay was more
than 8 weeks.

Recommendations were developed through a Delphi process for establishment
of expert consensus on different surgical specialities following the COVID-19
crisis (113). They provided specific guidance on how to safely resume minimally-
invasive surgery (MIS) and implement adaptive changes in procedure specific
manner. They agreed on the need to screen all patients undergoing surgery
under general anaesthesia, by Reverse Transcription Polymerase Chain Reaction
(RT-PCR) or even by computer tomography (CT) or ultrasound (US) lung scan in
symptomatic patients. Elective oncologic surgery should have been only offered
to SARS-CoV-2 negative patients or to previously positive patients after

conversion to a negative RT-PCR COVID-19 test. The use of MIS across all surgical
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specialities was supported by the experts, provided local expertise was available
and safety procedures were adhered to. Additionally, there was wide agreement
that the general preference for MIS according to guidelines should not depend
on the SARS-CoV-2 status or the indication of surgery in terms of elective and
emergency settings.

They agreed with the EAES/ SAGES recommendations about the importance of
reducing gas leaks (114), the generation of smoke and by the use of surgical
smoke evacuating systems (115). Regardless to the mode of surgery, limiting the
use of energy devices in SARS-CoV-2 positive patients was also recommended
and favouring ligatures/clips and/or stapling devices when possible (115). That
was because the use of monopolar electrosurgery, ultrasonic dissectors, and
advanced bipolar devices could lead to particle aerosolization (115). It was also
suggested to make small incisions for ports to avoid air leakage around ports,
keep the CO2 insufflation pressure to a minimum and use an ultrafiltration
(smoke evacuation system or filtration), if available. Before conversion to open
surgery or removal of trocars, the pneumoperitoneum should have been safely
evacuated via a filtration system in case of aerosol formed during the operation
(115). If not otherwise contraindicated, colorectal resections should have been
completed with anastomosis, while stoma formation should have been applied
as usual only for high-risk patients (113). Particular attention should have been
paid when Transanal Endoscopic Microsurgery (TEMS) or TransAnal Minimally
Invasive Surgery (TAMIS) procedures were indicated, including TransAnal Total
Mesorectal Excision (TaTME), due to the particularly high risk of operator
contamination. In fact, alternative strategies for low rectal lesions, such as
endoscopic mucosal resection and endoscopic submucosal dissection, should

have been considered in SARS-CoV-2 positive (113).
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As a result of the temporary disruption of CRC screening programs, the amount
of CRC patients presenting with abdominal/acute symptoms increased during
this period (27). This short-term effect of the COVID-19 pandemic on CRC patient
presentation has been reported consistently by several studies. A retrospective
study performed in Japan analysed all the surgically treated CRC cases during a
4-month period before and after the declaration of the state of emergency (17
April 2020). They also compared the outcomes of CRC patients operated during
the same period in the previous year. They observed an increase in the amount
of bowel obstructions secondary to CRC but no change in the CRC incidence,
(116) which is a surprisingly different finding compared with other studies which
consistently report a reduction in CRC incidence during COVID-19 period (21)
(22) (117) (118). This difference may be related to different COVID-19 policies
(COVID-19 had a lower impact on Japan compared with European countries) or
with the study population.

Another study with an analogous design in Spain reported that the CRC
incidence decreased by 38% in 2020, most patients were diagnosed by
presenting abdominal symptoms (94.8%), with only 5.2% diagnosed in a CRC
screening setting (these figures were 66.7% and 33.3% in the pre-COVID period)
(117). Data from the United Kingdom also compared outcomes of CRC cases
diagnosed during 2020 with the same population in 2019 and 2018. This study
concluded similarly that more patients with CRC presented at emergency rooms
(36% versus 28.6%), with an increased rate of bowel obstruction (8.6% versus
4.3 %) and an increased frequency of T4 cases (34.5% versus 27.1%). Significantly
more urgent surgeries were performed due to CRC in this period (28.1% versus
19.5%). Only a short delay (4 months) in referral and diagnosis was enough to
detect an increase in the proportion of patients presenting with a large bowel

obstruction in this population (118). These are relevant data as CRC patients in
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need for an urgent surgery have a significantly worse prognosis when compared
with those managed by elective surgeries (119).

Rottoli et al. (120) reported the pandemic period was significantly associated
with a lower rate of stage 1 cancer (1615 of 7796 [20.7%)] during the pandemic
period vs 2361 of 10 142 [23.3%] during the pre-pandemic period; P<.001) and
a higher rate of stage 4 cancer (1172 of 7796 [15.0%] during the pandemic
period vs 1411 of 10142 [13.9%] during the pre-pandemic period; P=.03)
compared with the pre-pandemic period. They suggested a significant
association between the Covid-19 pandemic and the risk of more advanced
cancer at diagnosis which might result in a reduced survival rate. In England, the
number of surgeries for referred patients decreased by 31% (95% Cl: 19-42)
with less laparoscopic procedures, and stoma forming procedures accounting
for a larger share (45). Conversely, our study demonstrated higher rate to stage
lllb but lower stage IV compared to pre-Covid era. There was no statistically
significant difference in the proportion of emergency and elective procedures
between the two periods and no change in the incidence of CRC. In addition to
that, the amount of formed stoma was lower in the Covid period which could be
explained by the fact that more right hemicolectomies than Hartmann’s
procedures were performed. The 3-year follow-up did not show any difference
in the survival rate. This study has a few limitations. This is a single centre study
and the study population might not be representative of the Italian population
with CRC. Indeed, the differences found comparing these results to other bigger/
multi-centre studies might be an example of the inequities among different
areas which have been differently affected by Covid-19. This was a retrospective
study, so it was difficult to record the exact timing between the onset of

symptoms and the diagnosis or between the diagnosis and the treatment.
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Finally, this study did not include the proportion of patients with metastatic CRC

which was not surgically treated.
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CONCLUSIONS

As demonstrated in the review of the literature, the COVID-19 pandemic has
affected the management of patients with colorectal cancer worldwide,
jeopardizing the long-term survival of patients. Elective surgical practice was
forced to rapidly decrease or even put on hold completely. Various guidelines
and recommendations have been published to adapt CRC treatment during
pandemic. Preliminary guidelines recommended against performing
laparoscopic surgery to avoid putative risks of SARS-CoV2 transmission via
aerosolization due to pneumoperitoneum but were later revised recommending
laparoscopic surgery under restrictions. The definitive impact of the delays and
changes in management of CRC on patients’ survival still needs to be clarified.
Bigger studies will be necessary in the future to provide a more accurate figure

of the impact of Covid-19 pandemic on patients with CRC.
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ABBREVIATIONS

CCE: colon capsule endoscopy

CRC: colorectal cancer

CRM: circumferential resection margins
CRT: chemoradiotherapy

CT: computed tomography

CTC: computed tomography colonography
EGS: emergency general surgery

EMVI: extramural vascular invasion

ESD: endoscopic submucosal dissection

FIT: faecal immunochemical test

FOBT: fecal occult blood test

GP: general practitioner

LRR: local recurrence rate

MRF: mesorectal fascia

MRI: magnetic resonance imaging

NICE: National Institute for Health and Care Excellence
QolL: quality of life

PET: positron emission tomography

TAE: Transanal excision

TAMIS: transanal minimally invasive surgery

TEMS: transanal endoscopic microsurgery
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