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Abstract

Background Following the official announcement of the COVID-19 pandemic by the World Health Organization (WHO)
in March 2020 and decreased activity of healthcare systems, relocation of resources, and the possible reluctance of patients
to seek medical help, colorectal cancer patients were exposed to significant risks. Given that colon cancer is the third most
common cancer and the second deadliest cancer in the world, its timely diagnosis and treatment are necessary to reduce costs
and improve quality of life and patient survival. The aim of this study was to investigate the effects of COVID-19 pandemic
on the diagnosis and treatment of colorectal cancer.

Methods and Materials A comprehensive search performed on June 2021 in various databases, including Medline, Web
of Science, and Scopus. Keywords such as “diagnosis,” “treatment,” “‘coronavirus disease-19,” “COVID-19,” “coronavirus
disease,” “SARS-CoV-2 infection,” “SARS-CoV-2,” “2019-nCoV,” “coronavirus, 2019 novel,” “SARS-CoV-2 virus,” severe
acute respiratory syndrome coronavirus 2,” “COVID-19,” “COVID-19, coronavirus disease 19,” “SARS coronavirus 2,”
“colorectal neoplasm,” and “colorectal cancer *“ was used individually or a combination of these words. All retrieved articles
were entered into a database on EndNote X7. Then, studies were first selected by title and then by abstract, and at the end,
full texts were investigated.

Results Of the 850 studies, 43 were identified as eligible. According to studies, the diagnosis of colorectal cancer and the
number of diagnostic procedures have decreased. Emergency visits due to obstruction or perforation of the large intestine or
in advanced stages of cancer have increased, and a delay in the diagnosis of colorectal cancer has reported from 5.4 to 26%.
Treatment of colorectal cancer has also decreased significantly or has been delayed, interrupted, or stopped. This reduction
and delay have been observed in all treatments, including surgery, chemotherapy, and long-term radiation therapy; only
cases of emergency surgery and short-term radiotherapy has increased. The waiting time for hospitalization and the length
of hospital stay after surgery has been reported to be higher. Changes in patients’ treatment plans and complete to partial
cessation of hospitals activities—that provided treatment services—were reported.

Conclusion According to the reduction in the diagnosis and treatment of colorectal cancer due to the COVID-19 pandemic,
compensating for the reduction and preventing the continuation of this declining trend, requires serious and effective interven-
tions to prevent its subsequent consequences, including referrals of people with advanced stages and emergency conditions,
increasing treatment costs and reducing the quality of life and patients survival.
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Introduction
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alesaleh70@yahoo.com In late December 2019, a new strain of coronavirus was
reported from China with symptoms such as acute respiratory
' Shiraz University of Medical Sciences, Shiraz, Iran disease that quickly spread to other parts of the world [1]. The
2 Cancer Research Center, Shahid Beheshti University virus, which was named the new coronavirus 2019 or SARS-
of Medical Sciences, Tehran, Iran CoV-2 [2], was declared a public health emergency and inter-
3 Qom University of Medical Sciences, Qom, Iran national concern by the World Health Organization on Janu-
4 Social Determinants of Health Research Center, Birjand ary 30, 2020 [1, 3]. The impact of this virus on the function of
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healthcare systems and the allocation of resources to combat
the disease caused by this virus, and also the reluctance of
many patients to seek health care in crowded healthcare cent-
ers, led to the cessation of routine care in many care cent-
ers and subsequently, exposed vulnerable patients, including
those with cancer, to significant risks [4, 5]. Colorectal cancer
is also one of the cancers that diagnosis and treatment was
faced with serious challenges during the COVID-19 crisis.

According to GLOBOCAN 2020, colorectal cancer is the sec-
ond deadliest and the third most common cancer in the world,
accounting for 9.4% of all cancer deaths. Also, more than 1.9
million new cases and 935,000 deaths caused by this disease have
occurred in 2020 [6]. Therefore, any delay in the diagnosis and
treatment of this cancer can have irreparable consequences, as it
is predicted that a delay of 3 months and only a change from stage
I/T1 to stage II/T2 causes 88 additional deaths and is imposed
$12 million additional costs on the healthcare system. Also, by
6-month delay in the diagnosis and treatment of colorectal can-
cer, 349 additional deaths per month and $46 million additional
costs over 5 years can be expected [7]. It is also predicted that a
2-month delay in surgery will reduce patient survival by more
than 9% and a 6-month delay by more than 29% [8].

During the COVID-19 pandemic, the diagnosis and treat-
ment of other diseases have also been challenging, so know-
ing the effect of COVID-19 on the diagnosis and treatment of
cancer is essential for healthcare systems for better planning.
Therefore, the present study was conducted to investigate the
effects of COVID-19 pandemic on the diagnosis and treatment
of colorectal cancer.

Methods and Materials
Search Strategy

This systematic review was conducted in accordance with the
PRISMA checklist. A comprehensive search was conducted
in three databases including PubMed/MEDLINE, Scopus, and
Web of Science, using the following keywords from 2020 to
2021: “early diagnosis,” “treatment,”” “COVID-19,” “coro-
navirus disease,” “SARS-CoV-2 infection,” “SARS-CoV-2,”
“2019-nCoV,” “coronavirus, 2019 novel,” “SARS CoV-2
virus,” “severe acute respiratory syndrome coronavirus 2,”
“COVID-19,” “COVID-19, coronavirus disease 19,” “SARS
coronavirus 2,” “colorectal neoplasm,” and “colorectal cancer.”
AND, OR and mesh term operators were also used to improve
the search result. Also, a manual search was performed in repu-
table scientific journals to find articles related to the full text.

Inclusion and Exclusion Criteria

All types of observational studies, addressing the impact
of COVID-19 pandemic on colorectal cancer diagnosis
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and treatment, published in the English language were
included in the review.

Review studies, case reports, letters to editors, com-
mentaries and reports were also excluded.

Screening and Selection of Studies

All retrieved articles were entered into EndNote X7 soft-
ware. After removing duplicates, studies were first selected
by title and then by abstract. Then, their eligibility was veri-
fied by reviewing the full text. Articles that evaluated every
aspect of colorectal cancer diagnosis and treatment during
the COVID-19 epidemic were included in the analysis.

Data Extraction

To extract the data, the prepared checklist was used and
the following information was extracted from each study:
surname of the first author, year of publication, country of
study, type of study, sample size, age and sex of the target
group, period of evaluation and the main findings.

Quality Assessment

“Adapted Newcastle—Ottawa Quality Assessment Scales”
checklist was used to evaluate the quality of the articles
in this review [9]. This tool consists of 3 separate sec-
tions: selection, comparison and conclusion. Studies were
scored based on overall scores and divided into 3 catego-
ries: good, moderate and poor.

Selection of Studies

The search result in the databases based on the intended key-
words included 850 articles, which after deleting duplicates
(398 articles), according to the title and abstract of the remain-
ing articles, 350 articles were deleted. Afterward, a thorough
review of the remaining articles was performed; then, 36 other
articles were excluded due to publication in a language other
than English [5 articles], a letter to the editor [9 articles], etc.
Subsequently, the full text of the articles was reviewed, 22
articles were deleted due to lack of access to the full text or
inconsistency with the objectives of the study, and finally, 43
articles were analyzed in this systematic review (Fig. 1).

Results
Characteristics of Studies and Quality Assessment

According to the goals of this study, included articles were
divided in two groups: the effect of COVID-19 pandemic on
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Fig. 1 Flow of information through the various phases of the systematic review

the diagnosis of colorectal cancer and the effect of COVID-
19 pandemic on the treatment of colorectal cancer.
Subgroups in diagnosis group were general diagnosis
[8, 10-17], emergency diagnosis and in advanced stages
[8, 18-20], diagnosis with usual visits [19], diagnosis in

Full-text articles excluded, with
reasons
(n=36)

inconsistency with the objectives
of the study: 18

Not available full text: 4
Editorial letter: 9

Not in English: 5

screening program [8, 10, 17, 18, 21-24], delay in diagnosis
[14, 25] and a number of diagnoses per number of diagnostic
methods [16, 24].

Subgroups in treatment group were treatment in gen-
eral [21, 26-28], surgical treatment [15, 26, 27, 29-41],
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chemotherapy [26, 30, 36, 39, 41-44], radiation therapy
[26, 30, 37], the treatment cost [45], waiting time for hos-
pitalization [8, 27, 45], duration of hospitalization [41, 45,
46], changes in patients’ treatment plan [8, 27, 36, 39, 44],
changes in the activity of hospitals providing medical ser-
vices [19, 39, 47] and follow-up of the suspicious screening
cases [26, 45].

Based on the review using the checklist, 22 articles/stud-
ies were of good quality, and 16 articles/studies were of
medium quality, and 5 articles/studies were of poor quality.
The results are summarized in Tables 1 and 2.

The Effect of COVID-19 Pandemic on the Diagnosis
of Colorectal Cancer

General Diagnosis Decreased diagnosis of new cases of
colorectal cancer during COVID-19 pandemic is seen in
most countries, as Spain has reported 48% reduction [8]
and Brazil has reported 46.3% reduction in the diagnosis of
colorectal cancer [10].

Numerous studies have been conducted in the UK and
various studies have reported 54.2% [48], 43.1% [25], and
62% [11] reduction in the diagnosis of new cases of colo-
rectal cancer. According to the results of other studies,
the average number of cancer cases detected per week has
decreased by 71.3%, and it seems that 71.7% (2828) of cases
of colorectal cancer have not been diagnosed during this
period [12]. Also, the average number of monthly diagnoses
of cancer has decreased from 44 cases in the last 3 years
(2017-2019) to 30 cases by February 2020 [13]. One study
found that the diagnosis of colorectal cancer, after a 70%
decrease in April 2020, has reached the expected level after
5 months with a gradual increase [14].

In Italy, the reduction in the diagnosis of colorectal can-
cer in 2020 was reported to be 11.9% [50], 19.5% [15], and
46.6% [49]. In Hong Kong, after the diagnosis of the first
case of COVID-19, the mean number of colorectal cancer
diagnosis decreased by 37%, from 91.8 to 58 cases per week
(»<0.001) [16]. In the Netherlands, the number of colorec-
tal cancer diagnoses in people under 55 and over 75 in the
first weeks of April was significantly lower than expected
(45% decrease), but after that, it reached the expected level
and remained constant since [17].

Emergency Diagnosis and in Advanced Stages In Spain, it
was observed that, in 2020, a higher rate of patients were
diagnosed in emergency situations (12.1% vs. 3.6% in 2019;
p=0.048) [8]. In the UK, the number of emergency visits in
2020 was higher than in 2019 and 2018 (36.0% vs. 28.6%;
p=0.03), and the diagnosis of T4 stage cancer during 2020
was higher than in 2018-2019 (34.5% vs. 27.1%; P=0.03).
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Colon obstruction also increased from 4.3% in 2019 and
2018 to 8.6% in 2020 (p=0.01) and colonic rupture from
3.3% in 2018-2019 to 4.1% in 2020 (p=0.01) [18]. In Eng-
land and Wales, due to the prevalence of COVID-19, most
hospitals experienced a significant reduction in the number
of emergency visits with advanced stages of colorectal can-
cer [19]. In Japan, admission of emergency cases increased
from 18.2 to 38.7% (p < 0.05) and partial or total obstruction
of colon increased from 19-42 to 67% (p <0.05) [20].

Diagnosis with Usual Visits In England and Wales, due to
the prevalence of COVID-19, only 6 hospitals (5%) out of
123 hospitals did not report a decrease in their number of
patient visits due to colorectal cancer and stated that their
number of patient visits was more than 90% of the usual
number. Also, 12 hospitals (10%) saw a slight decrease (71
to 90% of the usual number) in the number of patient visits,
95 hospitals (77%) reported a large decrease (20 to 70% of
the usual number), and 10 hospitals (8%) reported a signifi-
cant decrease in their patient visits (0 to 19% of usual num-
ber), [19].

Diagnosis in Screening Program In Spain, the diagnosis of
colorectal cancer in screening programs decreased from 33.3
to 5.2% (p=0.000) [8]. In the Netherlands, the number of
people diagnosed with colorectal cancer among people aged
55 to 75 (those in the target group of the 2-year FIT screen-
ing program) was 48.7% lower than the expected number
since early May (6 weeks after the cessation of colorectal
cancer screening), and from the end of June, the number of
diagnoses reached the expected level [17]. There was also a
relative increase in suspected cases of rectal cancer (0.6%
[95% CI 0.4-0.7] vs. 0.3% [95% CI 0.2-0.4], P<0.001),
while the number of suspected cases of colon cancer and
endoscopic cases of suspected rectal cancer decreased by
44% and 2%, respectively [23].

In Poland, the issuance of oncology diagnosis and treat-
ment cards (ODaTCs) decreased by 3.8% [21]. This decrease
was more evident in April, so that, in April 2020, 2063 cards
were issued, and in the same month in 2019, this number
was equal to 3980, and this represents a 51% decrease in
referral cases [21]. In Italy, in the screening program that
was carried out during the restriction period, the rate of
“high-risk” adenomas was significantly higher (47% vs.
25%), (p =0.001) and with fewer examinations during the
restriction period, a significantly higher number of colon
cancer was detected (5 cases, 8%, vs. 3 cases, 1%, p=0.002)
[22]. In the UK, the number of colon cancer diagnoses in
endoscopic centers decreased from 4 cases per week to 1.8
cases [24], and in Brazil, the number of referrals from the
public health system to the hospital for a definitive diagnosis
dropped from 21 to 14% [10].
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Delay in Diagnosis Studies in the UK have reported differ-
ent diagnosis delays. In one study the delay in diagnosis
increased from 97 cases (12%) in 2019 to 136 cases (26%)
in 2020 [25], and in another study, the delay in diagnosis of
colorectal cancer increased by 5.4% (74.0% vs. 68.6%), and
as aresult, the early diagnosis of cancer decreased from 31.4
to 26% [14].

0.001
=0.002

Number of Diagnoses per Number of Diagnostic Meth-
ods In the UK, the endoscopic procedures required to diag-
nose one case of colorectal cancer have been reduced from
47 to 12 cases per week [24]. In Hong Kong, the rate of pos-
itive colorectal cancer cases per 1000 endoscopies increased
from 75.6 to 118.2 over the entire period (p <0.001) [16].

2020 vs. 25% in 2019, p

- Colorectal cancer diagnosis: 5 cases, 8%, in
2020 vs. 3 cases, 1%, in 2019; p
(from 108 to 58)

- Referral of patients from the public health
system: decrease from 21 to 14%
vs. 97 (12%) in 2019

808 to 460)
- Diagnostic delay number: 136 (29%) in 2020

- “High-risk” adenomas detection rate: 47% in
- Newly diagnosed patients: 46.3% decrease
- CRC new diagnosis: 43.1% decrease (from

Examined indicators

The Effect of COVID-19 Pandemic on the Treatment
of Colorectal Cancer

Treatment in General The results of various studies show
that the treatment of colorectal cancer has decreased sig-
nificantly during the COVID-19 pandemic. In India, for
example, the number of patients referred for treatment or
under treatment decreased by 65% [26]. In Spain, the num-
ber of referrals for treatment in 2020 decreased by 48%
[8], and in Poland, the number of colorectal cancer treat-
ments decreased by 51% from January to April 2020 [21].
The results of an international survey in 84 countries also
showed that treatment has been delayed in 70.9% of colo-
rectal cancer cases during the COVID-19 pandemic [27]. In
the UK, the treatment of 23.4% of colorectal cancer patients
was delayed, interrupted, or stopped [28].

Quality assessment

Good
1 March to 31 July Moderate

2020 vs. same
1 March to 31 July Good

period in 2019
2020 vs. same

same time in
period in 2019

May 2020 vs.
2019

Comparison date
9th March—4th

Sex

Both
Both
Both

All ages
All ages
All ages

Age

Surgical Treatment The results of various studies show
that colorectal cancer surgery has significantly decreased
during the COVID-19 pandemic. The rate of this decrease
was 34% in Germany [29], 19.5% in Portugal [15], 14.5%
in New Zealand [30], and 60% in Australia [31]. In India,
colorectal cancer surgery has generally decreased by 40%,
including upfront/ post-neoadjuvant surgery by 78%, pallia-
tive care by 80%, and stoma closure by 83% [26]. In China,
elective colon surgery showed a 35% reduction. Also, the
duration of surgery in 2020 (245.22 +88.94) compared to
2019 (206.21 +63.6) showed an increase (p =0.002), [32].
In the UK, 79.3% of surgeons delayed their surgeries,
and 10.3% stopped their surgeries. Also, 69% of them per-
formed their surgery in places free of COVID-19, and 11.5%
transferred their cancer surgery to a private hospital or a
separate place, while only 11.5% continued to perform their
surgery in previous places [33]. In Italy, despite the similar
number of colorectal resection surgeries in 2019 and 2020
(75 in 2019 and 74 in 2020), the percentage of colorectal
resection due to cancer has increased (32 cases or 42.6% in
2019 vs. 44 cases or 59.5% in 2020; p =0.049). Also, the

controlled

cohort

Cross-sectional
cohort

Type of study
Retrospective
Retrospective

60);
238)

control

group

(n

group

(n

Lockdown
460 in 2020
808 in 2019

Place (country) Sample size
Brazil
UK

(2021) [25]

[22]

[10]

Table 1 (continued)

First author (year)

Bhargava et al. (2021) Italy
Aguiar et al. (2021)

Abdellatif et al.

@ Springer
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surgery of patients whose tests were positive for COVID-
19 was delayed by 15 days until they receive two negative
results [34].

In UK, with the onset of COVID-19 pandemic,
robotic surgery was delayed for 60% of colorectal can-
cer patients, increasing the time of diagnosis to treatment
from 62 to 94 days [35]. Colorectal resection surgery
generally increased by 30% and fluctuated in the long
run, so that it decreased in May, June, and July, and then
increased, and the number of open surgeries increased in
2020, from 26 to 48% (p =0.03) [36]. Also, in England,
the number of surgeries for referred patients decreased
by 31% (95% CI: 19-42) with less laparoscopic proce-
dures, and stomaforming procedures accounting for a
larger share [37].

The results of an international survey in 84 countries
showed that during the COVID-19 crisis, 70.9% of colo-
rectal 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 [27]. In Roma-
nia, emergency colorectal cancer surgery increased due
to obstruction or perforation (32 vs. 6.97%; P=0.0039),
[38]. In Spain, 27% of colorectal cancer surgeries were
performed with a delay of more than 30 days, and more
than 3% of patients refused to undergo the surgery [39]. In
Austria, in the first public restrictions, colon cancer sur-
gery decreased by 71.4% (p=0.02) and emergency surgery
cases increased by 25% (p =0.03) [40].

In China, the number of outpatient stoma closures per
month decreased by 35.6% and in patients with nonlocal
perforation, it decreased by 41.7%. Also, palliative surger-
ies decreased in February 2020 and multidisciplinary sur-
gery decreased from late January to early March, mainly
for the elderly and patients with liver metastases. Curative
resection showed a 42.4% decrease from late January to
late March. The proportion of patients undergoing lapa-
roscopic surgery was 49.4, which was significantly higher
than 39.5 in the same period in 2019 [41].

Chemotherapy The results of various studies show that
colorectal cancer chemotherapy during COVID-19 pan-
demic has declined in some countries, including India by
70% [26], Scotland by 43.4% [42], and the UK where chem-
otherapy cases have declined from 30 to 19% [36], while in
New Zealand, it has not decreased significantly [30]. In Tur-
key, the delay in chemotherapy increased from 7.6% in the
pre-pandemic period to 50% in the post-pandemic period
[43], and in Spain, it was delayed in 1.7% of patients [39].
In China, outpatient chemotherapy decreased by 17.1%
[41], and 43.6% of patients experienced a delayed chem-
otherapy (50%) or had their treatment regimen changed
(9.7%), [44]. Also, the rate of delay in hospitals to which
patients were referred from the surgical wards was higher

than in hospitals to which patients were referred directly
from the oncology wards (82.5% vs. 18.5%; p<0.001) [44].

Radiation Therapy In India, the percentage of patients
receiving long-term radiation treatment (LCTR) has
decreased by 45%, and the number of patients receiving
short-term radiation treatment (SCTR) has increased by
200% [26]. In New Zealand, radiotherapy has dropped by
8% [30]. In England, neoadjuvant radiotherapy for rectal
cancer increased by 44% (95% CI: 17-76), and the use of
short-term treatment regimens decreased in June 2020 and
then increased until October 2020 [37].

The Treatment Cost In China, treatment costs were higher
in patients who attended after the COVID-19 pandemic than
in those who attended before the pandemic (P <0.05) [45].

Waiting Time for Hospitalization In China, the waiting time
for hospitalization in patients who attended after the COVID-
19 pandemic (9.59 + 14.19 days) was longer than in patients
who attended before the pandemic (7.95 + 13.97 days) [45].
In the UK, the mean time interval between colorectal can-
cer diagnosis and treatment during the pandemic (16 weeks
(IQR 12-20)) was longer than before pandemic (8 weeks
(IQR 5-13)) (p=0.001) [52]. In an international survey, it
was shown that, in 90.1% of cases, the delay time was 5 to
8 weeks longer than usual, and in 9.9%, it was longer than
8 weeks [27]. In Spain, the time interval between diagnosis
and treatment before and after COVID-19 pandemic showed
no difference [8].

Duration of Hospitalization In China, the length of hospital
stay after surgery was longer in patients who attended after
the COVID-19 pandemic than in patients who attended before
the pandemic (P <0.05), [45]. Also, the average day of hos-
pital stay for all surgical procedures during the pandemic was
significantly higher than the average day in the same period
in 2019. This figure for stoma closure surgery was 8.8+ 3.1
vs. 6.8 +2.2, p<0.001, for palliative surgery was 11.0+4.3
vs. 9.1+3.1, p=0.002, and for multidisciplinary surgery was
14.3+4.3 vs. 12.3+£3.3, p=0.049 [41].

In the UK, average hospital stay (3.5 days) in the post-
pandemic period was lower in patients who had undergone
surgery than in patients who had undergone sigmoidoscopy
(5 days) prior to COVID-19 crisis [46].

Changes in Patients’ Treatment Plan In China, the treatment
plans of 9.7% of patients undergoing chemotherapy were
changed [44]. In the UK, changes were made to patients’ treat-
ment plans, and they used fewer short-term radiotherapy pro-
grams and preferred surgery to chemotherapy [36].

The results of an international survey showed that the delay
in treatment was 48.9% due to a change in surgical program
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and 26.3% due to a change in elective surgery to emergency
surgery [27]. In Spain, the treatment plan was changed in
a number of patients who had been diagnosed before the
COVID-19 pandemic and in 8% of newly diagnosed patients
[8]. Another study also showed that 62% of patients’ treatment
plans have been changed [39].

Changes in the Activity of Hospitals Providing Medical Ser-
vices In India, during the national quarantine period, more
surgeons performed colorectal cancer surgery in specialized
oncology hospitals and green areas in terms of COVID-19
prevalence compared to multidisciplinary hospitals and red
areas in terms of COVID-19 prevalence (89.3% vs. 75.9%;
P=0.04) [47].

In England and Wales, 23% of hospitals reduced their activ-
ities to 0-10% of their normal capacity and 43% of hospitals
reduced their activities to 11-70% of their normal capacity,
only 34% of hospitals operated at 71-100% of their normal
capacity [19]. Also, 56% of hospitals replaced the treatment
plan for 50% of their patients, 47 hospitals (38%) reported
changes in the length and type of chemotherapy treatment
in more than 50% of their patients, and 23 hospitals (19%)
reported the use of interim treatments in more than 50% of
their patients, such as stent insertion for obstructive cancers
and radiation therapy for rectal cancer with a “long waiting
period” [19]. In Spain, 33.3% of hospitals performed only
emergency surgery, 1.23% performed delayed or referral sur-
gery, and 55.6% accepted asymptomatic colorectal cancer after
chemotherapy [39].

Follow-up of the Suspicious Screening Cases In India, the
follow-up of screening cases for sigmoidoscopy and colo-
noscopy reduced by 90% [26].

Discussion

This study investigated the effect of COVID-19 pandemic
on the diagnosis and treatment of colorectal cancer by sys-
tematic review approach and the final analysis was per-
formed based on 43 articles related to the purpose of the
study. Due to the high prevalence of colorectal cancer and
its high mortality rate in European countries, the USA, and
India and China in Asia [53], most eligible studies have
been conducted in European countries 38 articles as well
as India and China (6 articles).

As cancer-screening programs have been reduced or
stopped following the outbreak of COVID-19 pandemic, the
diagnosis of cancers, including colorectal cancer, has been
facing with challenges. Most studies have reported that the
diagnosis of colorectal cancer has been significantly reduced
[8, 10-17, 25, 48-50]. This reduction included a reduction
in the overall diagnosis of cancer, a reduction in routine
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referrals [19], and a reduction in cancer detection through
screening programs [8, 10, 17, 21-24]. At least 2828 colo-
rectal cancer cases have not been diagnosed in the UK [12].

Also, due to the decreased participation in screening
programs and referrals of suspected people to diagnos-
tic centers, the number of diagnostic methods required to
identify cancer has decreased [16, 24] and the percentage
of positive cases has increased [16].

Since the lack of early detection of cancer cases leads to
consequences such as disease progression, delayed treat-
ment, and increased mortality [54], all studies conducted
on colorectal cancer show an increase in urgent referrals
or after the onset of consequences such as obstruction or
rupture of the large intestine or in advanced stages of can-
cer [8, 18-20]. In general, during the COVID-109 crisis, the
delay in diagnosis of colorectal cancer has been reported
from 5.4 [14] to 26% [25].

Another effect of COVID-19 pandemic has been a delay
in the treatment of colorectal cancer, which can have detri-
mental consequences for the overall and disease-free sur-
vival of patients [55], so that, with the onset of COVID-
19 pandemic, the number of referrals for colorectal cancer
treatment has decreased significantly [8, 21, 26] or has been
delayed, interrupted, or stopped [27, 28]. This reduction
or delay is seen in all treatments including surgical treat-
ment [15, 26, 27, 29-33, 35-37, 39—41], chemotherapy [26,
36, 39, 42-44], and long-term radiation therapy [26, 37],
only cases of emergency surgery [38, 40] and short-term
radiotherapy [26, 37] show an increase. However, in Italy,
the number of colorectal resection surgeries [34] and, in
New Zealand, the cases of chemotherapy before and after
COVID-19 pandemic have remained unchanged [30].

During COVID-19 pandemic, the waiting time for hos-
pitalization and admission has also been increased [27,
45, 52], and up to 16 weeks delay has been reported [52],
but only one study in Spain reported no difference in this
regard before and after the COVID-19 crisis [8]. Also, the
length of hospital stay after surgery has been reported to
be higher in patients who have attended after the COVID-
19 pandemic [41, 45]. In the UK, however, the average
hospital stay was lower in patients who had undergone
surgery during the COVID-19 pandemic than in patients
who had undergone sigmoidoscopy prior to the COVID-
19 crisis [46].

Some studies have also reported changes in patients’
treatment plans, including changes from chemotherapy to
surgery, changes from long-term to short-term radiation
therapy, and from elective surgery to emergency surgery,
and the main reason for these changes has been reported to
be reducing the risk of developing COVID-19 in patients
[8,27, 36, 39, 44].

COVID-19 disease has affected the activities of hospitals
that provide treatment services to patients with colorectal
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cancer, and given the prevalence of this cancer in their area
of activity, this effect ranges from complete or partial cessa-
tion of activities or changing treatment plans to alternative
methods of treatment or relocation of treatment center [19,
39, 47]. In general, the COVID-19 pandemic has posed seri-
ous challenges to all aspects of colorectal cancer diagnosis
and treatment.

Conclusion

As the results of this study show, the diagnosis and treatment
of colorectal cancer during COVID-19 pandemic have faced
serious challenges, which can be a wake-up call for diag-
nostic systems, especially healthcare systems in the post-
COVID-19 crisis, because they will be faced with a large
number of patients with advanced stages of the disease who
may require emergency treatment. Therefore, it is necessary
to implement serious and efficient interventions to compen-
sate for the reduction in treatment and diagnosis of colorec-
tal cancer and prevent the continuation of this reduction.
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