Sadeghi et al. BMC Cancer (2023) 23:627 BMC Ca ncer
https://doi.org/10.1186/512885-023-11111-x

: : ®
The impact of COVID-19 on national il

program of colorectal cancer screening
in Tehran, Iran: a multicenter study

Amir Sadeghi'®, Hamid Asadzadeh Aghdaei'®, Mohammad Amin Khalafi'®,
Ehsan Nazemalhosseini-Mojarad'®, Pardis Ketabi Moghadam' ® and Mohammad-Reza Sohrabi?

Abstract

Background The COVID-19 pandemic has affected all aspects of the healthcare system, including prevention, treat-
ment, rehabilitation of diseases and health education; access to essential therapies; allocation of finance & facilities

to health issues, and governance of diseases, including COVID-19 and other diseases. Consequently, the burden of
COVID-19 was not only attributable to the multiorgan involvement and detailed presentation of the disease but also
to the inadequate management of other diseases resulting from the exclusive allocation of resources and medical
personnel to the pandemic crisis. Over the mentioned period, one observed deficiency was the lack of public and
official favor for conventional screening protocols. To this end, this study aims to evaluate the impact of the COVID-19
pandemic on colorectal cancer (CRC) screening protocols at Shahid Beheshti University of Medical Sciences in Tehran,
Iran, in an effort to identify individuals at risk for CRC and provide them with intensive screening and therapy.

Methods This is an observational study comparing the number of candidates for CRC screening referred to pri-
mary, secondary, and tertiary health-care centers under supervision of Shahid Beheshti University of Medical Sci-
ences (SBMU), Tehran, Iran in a 2-year interval before and after COVID-19 pandemics. Patients with intermediate- and
high-risk criteria for colorectal cancer were included in the study and were screened by fecal immunochemical test.
Patients with positive or indeterminate fecal test results were further evaluated with colonoscopy in research institute
for gastroenterology and liver diseases where is a tertiary referral center for CRC screening. Finally, the decrease per-
centage of screening tests and endoscopic findings during the pandemic period compared to pre-pandemic period
was calculated and interpreted.

Results A significant decrease in the number of performed fecal immunochemical tests (FITs), referred positive
FITs, and referred patients with positive alarm signs to the Research Institute of Gastroenterology and Liver Diseases
(RIGLD) center inevitably led to a considerable decrease in the number of endoscopic findings, including high-risk
adenomas, sessile serrated polyps, and even early-stage colorectal cancers (CRCs).

Conclusion The disruption of screening protocols caused by the COVID-19 pandemic appears to increase the num-
ber of patients with high-grade and end-stage CRCs referred in the near future.
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Introduction

A global pandemic of COVID-19 was declared in March of
2020 [1-3]. Since then, the disease burden has been evalu-
ated for different aspects of health issues [4—7]. Meanwhile,
screening protocols are experiencing significant disrup-
tions. They would benefit greatly from being reviewed by
credible centers. The incidence of cancer screenings for
breast cancer, CRC, and cervical cancer decreased signifi-
cantly alongside the COVID-19 outbreak [5, 8-10]. Statis-
tics show that we can expect a significant increase in these
cancers’ incidence, mortality, and morbidity in the near
future due to a lack of screening. In terms of CRC, there
are reports corroborating a significant decrease (varying
from 50%-80%) in the number of screening colonoscopies
to prevent from spreading of COVID-19 to healthcare pro-
viders and patients [11-15]. According to the reports of
the American College of Gastroenterology (ACG) [16], the
American Gastrointestinal Association (AGA) [17], and
the National Comprehensive Cancer Network (NCCN)
[18], the role of effective screening protocols in the reduc-
tion of CRC is evident. Therefore, it is not surprising that
the incidence of CRC in Iran will increase in the future.
The national program of CRC screening was launched by
SBMU in 2015. The RIGLD located in Taleghani Hospital,
Tehran, Iran under supervision of SBMU was equipped
with a multidisciplinary system including expert gastro-
enterologists, genetic consultants, CRC surgeons, and
psychological consultants for CRC screening. 10 primary
healthcare centers depicted in the Supplementary in city of
Tehran and suburbs under the supervision of the RIGLD
center, SBMU would evaluate the general population for
CRC screening and would deliver FIT kits to the candidates
of CRC screening. Eventually, they would determine eligi-
ble participants for further evaluations with colonoscopy.
Thousands of participants aged 50-75 yearly with positive
FITs, positive alarm signs, or positive first-degree relatives
(FDRs) would send to the RIGLD center for colonoscopy
screening. However, this strategy was greatly affected by
the COVID-19 pandemic at the end of 2019. The present
study aims to evaluate the percentage of public participa-
tion in the CRC screening program over a 2-year period
before and after the initiation of the pandemic in north-
ern and eastern Tehran. Such studies are valuable since a
decrease in the number of CRC screenings mandates new
strategies for the normalization of the burden of disease by
precise diagnostic and therapeutic methods.

Materials and methods

The process of study (Target population, Questionnaire
design, The need for intervention, Data collection)

The present study is an observational study on popula-
tion referred to the healthcare centers for CRC screen-
ing in a 2-year interval before and after the COVID-19

Page 2 of 11

pandemic under supervision of SBMU as depicted in
the Supplementary. People were included in the study
using total population sampling technique since the
entire population referred to the mentioned health-
care centers were entered the study during the speci-
fied time period. Participants were stratified into 3
groups of low-risk, intermediate-risk, and high-risk for
CRC as depicted in Table 1. Participants at low-risk for
CRC were excluded from study. Then, the eligible par-
ticipants were evaluated for the number of performed
FITs, positive FITs, positive alarm signs, referred posi-
tive FITs and positive alarm signs to the RIGLD center,
and several colonoscopy findings before and after the
onset of the COVID-19 pandemic over a two-year
period. Consequently, we divided the study into two-
year intervals of pre-pandemic and pandemic years.
The pre-pandemic phase started on January 1, 2018,
and ended on December 1, 2019. The pandemic phase
was calculated from December 1, 2019, to November 1,
2021. As reflected in Table 1, patients labeled as inter-
mediate- and high-risk for CRC in the primary health-
care centers (supervised by SBMU) were included in
the study and were stratified into two groups termed
pre-pandemic and during-pandemic. The patient
referral process to the RIGLD center is managed by
three levels of healthcare centers, as depicted in Fig. 1.
Registered nurses in the primary healthcare cent-
ers fill in the questionnaires concerning demographic
characteristics, history of rectal bleeding, unexplained
abdominal pain, recent constipation, weight loss, fam-
ily or personal history of colorectal/stomach/ovary/
uterus/renal cancer, and family or personal history of
inflammatory bowel diseases (IBD) for all individuals
referred to the centers at all ages after signing a writ-
ten informed consent form. Participants aged 50-75
with negative answers are allocated to the intermedi-
ate-risk group for CRC. They are screened using FIT
kits. Patients with positive or two consecutive indeter-
minate FIT tests are directly sent to the tertiary center,
RIGLD, for further colonoscopy evaluations. People
with positive answers in the first questionnaire are
then referred to secondary healthcare centers, where
they are visited by trained family physicians or general
practitioners. The positive symptoms are assessed by
complementary laboratory tests and detailed medi-
cal history. They are subsequently referred for further
investigations with colonoscopy, upper GI endoscopy,
and genetic consultation if required. Bowel preparation
is thoroughly explained for candidates of colonoscopy
by trained nurses in healthcare centers. Patients older
than 60 and those with a history of diabetes, hyperten-
sion, or other cardiovascular diseases must undergo a
cardiac consultation before the procedure. Table 1 also
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Table 1 Risk stratification of patients for CRC
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Risk stratification Included participants

Age of onset & intervals? for CRC
screening

Method of choice for CRC screening

Low-risk group People under 50 years old without
alarm signs, positive family history for
colorectal cancer, positive family history
for other genetic syndromes related to
colorectal cancer, personal history of
colorectal cancer, and personal history

of colorectal polyps

Intermediate-risk group People 50-75 years old without alarm
signs, positive family history for colo-
rectal cancer, positive family history
for other genetic syndromes related to
colorectal cancer, personal history of
colorectal cancer, and personal history

of colorectal polyps
High-risk group Patients with positive family history for
genetic syndromes related to colorectal

cancer

Positive family history for advanced
adenoma/colorectal cancer in one first
degree relative less than 60 years old
or>2 first degree relatives at any age

Positive family history for colorectal can-
cer or advanced adenoma in one first
degree relatives at age > 60 years old

Positive personal history for inflamma-
tory bowel diseases

Positive personal history for colorectal
cancer

Positive personal history for advanced
adenomas/high-risk sessile serrated
polyps/hyperplastic polyps

Positive personal history for low-risk
adenomas/sessile serrated polyps/
hyperplastic polyps

Positive personal history for more than
10 adenomas/20 hyperplastic polyps

Positive personal history of rectal bleed-
ing accompanied by age > 50 years old
or abdominal pain, change in bowel
habit, weight loss, anemia of iron
deficiency

Positive personal history for unexplained
abdominal pain/weight loss/anemia of
iron deficiency/change in bowel habit

Positive personal history for abdominal
or rectal mass

No need for CRC screening No need for CRC screening

50-75 years® FIT

Based on genetic syndrome Colonoscopy

At 40 years or 10 years prior to the
youngest age at which a person is
involved and then every 5 years

At age 40 and then every 10 years

8 years from onset of disease

Atyears 1 and 3 after surgery then every
5 years

3 years later

7-10 years later for adenomas,

5-10 years later for sessile serrated
polyps, 10 years later for hyperplastic
polyps

1 year later

Immediately

Immediately

Immediately

2 Intervals are considered by default when the result of colonoscopy is unremarkable. Intervals for next colonoscopies are decided individually when the result is

abnormal

b Decision-making for colorectal cancer screening in participants older than 75 years old was individualized based on performance and comorbidities

outlines the preferred CRC screening method for each
group. The colonoscopy findings are documented in
the RIGLD center. Further procedures in the RIGLD
center include surgery, immunohistochemical tests
(IHC), genetic consultation, and advanced endoscopic

procedures based on the colonoscopy results. Partici-
pants without a complete colonoscopy, as defined by
cecal or terminal ileum intubation or inadequate prep-
aration (Boston Bowel Preparation Score [BBPS] of
less than 2 in each segment of the colon), are encour-
aged to undergo a second colonoscopy. Notably,
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First level of health

(Healthcare centers)

! I
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Second level of health

(Government medical centers)

J

Detailed evaluation of referred patients with hemoglobin (Hb)
level, ferritin, erythrocyte sedimentation rate (ESR), C-reactive
protein, thyroid stimulating hormone (TSH), fasting blood sugar
(FBS):

o Ifferritin<45 and:
o Hb<13 gr/dl in men,
o Hb<I1 gr/dl in premenopausal female,
o Hb<I2 gr/dl in women after
menopause

Unintentional weight loss about 5% during last 6 months
(diseases like thyroid dysfunction and diabetes mellitus
should be ruled out)

e Long-term inflammatory bowel disease>8 years
e Long-lasting abdominal pain more than 1 month

e Rectorrhagia

Yearly FIT for All ages if: |:>
symptom-free people
50-75 years old e Abdominal pain more than 1 month
ﬂ e Unexplained weakness and fatigue
e Rectorrhagia
If:
e Significant weight loss
e FIT+,
e 2 consecutive e Recent constipation
indeterminate
FITs e Long-term diarrhea
- e History of Inflammatory bowel disease
e History of colorectal, ovary, .
endometrial cancer
‘VV
Third level of health
(RIGLD center)
colonoscopy

Fig. 1 The process of referral to three levels of healthcare centers

participants with incomplete colonoscopies were
excluded from the present study.

Statistical analysis

Categorical variables are expressed as numbers and per-
centages. x2 or Fisher’s exact test, where appropriate, was
used for analysis of categorical variables. Continuous var-
iables are expressed as medians, or as means and stand-
ard deviation, and 95%CI as appropriate. All analyses
were performed using SPSS version 21.0 (SPSS INC, Chi-
cago, IL, United States). A two-tailed P<0.05 was consid-
ered statistically significant. The decrease in the number
of screening tests and findings of colonoscopy during
the pandemic period in comparison with pre-pandemic
period was computed as percentage decrease=(N dur-
ing pandemic—N pre-pandemic)/N pre-pandemic. The
reduction percentage in the number of people screened
and in the number of endoscopic findings were consid-
ered as primary and secondary endpoints of the study,
respectively.

e Constipation (drugs and other probable medical
conditions should be ruled out)

e Long-lasting diarrhea for more than one month

e Personal or family history of colorectal, ovary,
endometrial cancer

Ethical considerations

Ethical approval for this study was provided by RIGLD,
SBMU before data collection and data analysis regarding
the approval of world health organization (WHO) and
all gastroenterology societies for mass screening of CRC
using FIT kits and/or colonoscopy evaluations.

Results

The number of patients contributing to the national CRC
screening program is depicted in Fig. 2; the total num-
ber of patients who required CRC screening based on
their age and symptoms was estimated to be approxi-
mately 106,200 from January 1, 2018, to November 1,
2021. Among them, 73,639 patients were referred to
healthcare centers before the COVID-19 pandemic, and
32,561 patients were referred during the pandemic. In
total, 76262 FITs were performed; 40599 FITs were per-
formed before the pandemic, and the remainder dur-
ing the pandemic. This shows a significant decrease
(P-value<0.05) in performed FITs after pandemic in
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Total number of positive
.Fl'l‘s bef‘:pre Total number of
F referred to the
Al = RIGLD center before
N (in 2019)=1287 pandemics=613
N (in 2018)=297
N (in 2019)=316
Total number of referred
FITs to the
RIGLD center before
pandemics=724
N (in 2018)=352
N (in 2019)=372

Total number of positive

Total number of
FITs during positive alarm signs
pandemics=2077 referred to the RICLD
N (in 2020)=988 center during
N (in 2021)=1089 pandemics=93
N (in 2020)=24
N (in 2021)=69
Total number of
FITs referred to the
RIGLD center during
pandemics=103
N (in 2020)=42
N (in 2021)=61

Fig. 2 Patients' contributions in comprehensive colorectal cancer screening during 2018-2021

comparison with pre-pandemic period. A detailed num-
ber of performed FITs is shown in Fig. 2. The total num-
ber of patients advised to undergo colonoscopy due to
positive alarm signs was 3065. Among them, 2106 were
allocated to the pre-pandemic group, and 959 were
allocated to the during-pandemic group. It suggests
that COVID-19 pandemic has been ended up a signifi-
cant decrease in the number of referred patients with
positive alarm signs to the primary healthcare centers
(P-value=0.00001). Figure 2 shows the detailed number
of patients with positive alarm signs identified in health-
care centers and referred to the RIGLD center for screen-
ing colonoscopy before and after the pandemic. The total
number of positive FITs was 2449 and 2077 before and
during the pandemic, respectively. Before the pandemic,
613 patients with positive alarm signs were ultimately
referred to the RIGLD center for colonoscopy. During the
pandemic, this number decreased to 93. The total num-
ber of patients with positive FIT accepted for colonos-
copy at the RIGLD colonoscopy center before and during
the pandemic was 724 and 103, respectively. The detailed
number of patients with positive FITs detected in the

healthcare centers and referred to the RIGLD center for
screening colonoscopy before and after the pandemic
is shown in Fig. 2. The first plot of the Fig. 1 shows the
number of performed FITs in healthcare centers under
supervision of SBMU over a 2-year period before and
after the onset of the COVID-19 pandemic. As could
be driven from the first plot in the Fig. 3, the total num-
ber of performed FITs has decreased by 12.16% over the
first 2 years after the onset of the pandemic in contrast
to the 2 years before the pandemic. The second plot in
the Fig. 3 shows the number of individuals with positive
alarm signs referred to healthcare centers under super-
vision of SBMU and the RIGLD center during 2 years
before and after the onset of the COVID-19 pandemic.
The total number of patients with warning signs referred
to the healthcare centers has decreased by 54.46% over
the first 2 years after the onset of the pandemic in con-
trast to the 2 years before the onset of the pandemic. This
decrease is 84.83% for patients with alarm signs referred
to the RIGLD center for colonoscopy. As it is reflected on
the third plot in the Fig. 3, the number of positive FITs
in the healthcare centers during a 2-year interval after
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the onset of the COVID-19 pandemic has decreased by
15.19% in contrast to the 2-year interval before the pan-
demic. This decrease is 85.77% for positive FITs referred
to the RIGLD center for colonoscopy which is signifi-
cantly higher than the percentage of the decrease is seen
for patients with positive FIT in the healthcare centers.
The rational for this difference is the possibility of at
home FITs kits leading to a weaker effect of the COVID-
19 on the number of positive FITs compared to the posi-
tive FITs referred to the RIGLD center for colonoscopy.
The detailed number of performed FITs, positive FITs
and positive FITs referred to the RIGLD center for colo-
noscopy, individuals with warning signs and individuals
with alarm signs referred to the RIGLD center for colo-
noscopy as well as number of patients with endoscopic
findings in the 2-year intervals before and after the onset
of the COVID-19 is seen in Table-2. Accordingly, the
number of performed FITs, positive FITs, patients with
positive alarm signs referred to the primary healthcare
centers was decreased by 12.16%, 15.19%, 54.46% from
40599, 2449, 2106 to 35663, 2077, 959, respectively.
Between January 1, 2018, and December 1, 2019, 1,337
individuals were referred to the RIGLD clinic due to
positive FIT or positive alarm signs. In the two years fol-
lowing the pandemic’s start, from December 1, 2019, to
November 1, 2021, this number decreased by 85% to 196.
From 2018 to 2019, 724 and 613 of these individuals were
found to have positive FIT and warning signs, respec-
tively. Between 2019 and 2021, this number fell by 86% to
103 for positive FIT and by 84083% to 93 for alarm signs.
(P-value<0.05). As reflected on Table-2, a significant
reduction in the percentage of patients with warning
signs and positive FITs referred to the RIGLD center for
colonoscopy is detected after the onset of the pandemic
in contrast to the pre-pandemic period (P-value<0.05).
The estimated number of patients with positive alarm
signs was 382 for positive family history in first-degree
relatives, 23 for iron deficiency anemia, 90 for rector-
rhagia, 53 for a change in bowel habit, 48 for abdominal
pain, and 9 for weight loss before the pandemic. After
the pandemic, there was a significant decrease of approx-
imately 87% for participants with positive first-degree

(See figure on next page.)
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relatives, 96% for iron deficiency anemia, 91% for rector-
rhagia, 81% for a change in bowel habit, 52% for abdomi-
nal pain, and 89% for weight loss compared to the period
before the pandemic. Along with the significant decrease
in participants referred to the RIGLD center, the num-
ber of endoscopic findings also decreased significantly
(P-value<0.05). Consequently, the number of polyps,
CRCs, and IBDs decreased from 439, 26, and 31 before
the pandemic to 65, 5, and 16 after the onset of the
pandemic, which corresponds to a decrease of approxi-
mately 85%, 81%, and 48%, respectively. These changes
are summarized in Table 2. There is a major limitation
in this study that could be addressed in the next studies.
The focus of this study was the number and percentage
of candidates for screening colonoscopy before and after
the onset of the COVID-19. Furthermore, the number
and percentage of patients with abnormal endoscopic
findings were compared before and after the pandemic.
However, detailed number, characteristics, and sever-
ity of endoscopic findings as a mine of information were
not discussed in details in the study. To assume the slope
angle of the increasing number of CRCs, advanced CRCs,
and advanced polyps in the future due to the destruc-
tive effect of the COVID-19 on screening protocols, we
should have mentioned the detailed number of high-risk
adenomas and CRCs. Consequently, it requires more
detailed studies in this field. Additionally, as with the
majority of studies conducted in a particular geographic
location, the results must be interpreted and extrapolated
to other nations with caution due to various healthcare
facility barriers in different cultures.

Discussion

It is safe to assume that the burden of the COVID-19
pandemic on society is not only limited to the compli-
cated consequences of the infection directly caused by
the virus [19] but also due to the shortage of facilities and
time management in other aspects of the health system in
response to the extent of pandemic requirements [5, 6].
One of the irreparable consequences of the pandemic is
the disruption of global cancer screening protocols [20].
Consequently, we would anticipate a sudden increase

Fig. 3 The first plot shows the number of performed FITs in healthcare centers under supervision of SBMU over a 2-year period before and after
the onset of the COVID-19 pandemic. As could be driven from the first plot, the total number of performed FITs has decreased by 12.16% over the
first 2 years after the onset of the pandemic in contrast to the 2 years before the pandemic. The second plot shows the number of individuals with
positive alarm signs referred to healthcare centers under supervision of SBMU and the RIGLD center during 2 years before and after the onset of
the COVID-19 pandemic. The total number of patients with warning signs referred to the healthcare centers has decreased by 54.46% over the first
2 years after the onset of the pandemic in contrast to the 2 years before the onset of the pandemic. This decrease is 84.83% for patients with alarm
signs referred to the RIGLD center for colonoscopy. As it is reflected on the third plot, the number of positive FITs in the healthcare centers during
a 2-year interval after the onset of the COVID-19 pandemic has decreased by 15.19% in contrast to the 2-year interval before the pandemic. This
decrease is 85.77% for positive FITs referred to the RIGLD center for colonoscopy which is significantly higher than the percentage of the decrease is
seen for patients with positive FIT in the healthcare centers. The rational for this difference is the possibility of at home FITs kits leading to a weaker
effect of the COVID-19 on the number of positive FITs compared to the positive FITs referred to the RIGLD center for colonoscopy
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Fig. 3 (Seelegend on previous page.)

in the number of patients presenting with advanced
stages of cancer in the near future if we were unaware
of the issue and failed to address the challenge. Accord-
ing to this study, the number of individuals referred to

YEARS

the RIGLD center for screening colonoscopy during
the COVID-19 pandemic has decreased significantly.
Similarly, the number of endoscopic findings, including
various polyps, CRCs, and IBDs, also decreased. These
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statistics can predict the number of patients who might
be referred with advanced-stage CRC in the future. Con-
sequently, the survival rate and life expectancy of patients
with CRC are significantly reduced. In this regard,
reports from global healthcare systems indicate that the
absence of CRC screening protocols would have irrevers-
ible consequences in some areas of the world. After the
onset of the pandemic, D’Ovidio et al. in Italy found that
the acceptance rate of patients with FIT +for colonos-
copy decreased by approximately fourfold. A follow-up
of this group of patients revealed an eightfold increase in
CRCs and a 1.9-fold increase in high-risk adenomas [21].
These findings were consistent with a survey conducted
in Vives, Spain, which showed a decrease of about 5.1%
and 8.9% in participation and adherence to a screening
colonoscopy, respectively, from January to March 2020
[22] and the study of London et al., reporting a decrease
of 5.6% in February 2020, 39.4% and 84.5% in March and
April 2020, respectively [23]. A comprehensive review of
databases by Mazidimoradi et al. reported similar results.
Total colonoscopies showed a decrease of 65.7%, surveil-
lance colonoscopies showed a decrease of 44.6 to 79%,
and referrals to colonoscopy units represented a decrease
of about 43% [24]. This was also demonstrated by Ric-
ciardiello et al., who reported a significant increase in
advanced CRC from 26 to 29% and even 33% after 0-3,
7-12, and > 12 months of delay in CRC screening due to
the COVID-19 virus. Along with the advanced stages of
CRC, the number of cancer-related deaths also increased
[25]. These statistics align with the study of Roshandel
et al, who expects a 5-time increase in the number of
CRCs in Iran by 2025 [26, 27]. In contrast, Jidkova et al.
found that invitation coverage, patients’ willingness to
be screened, and screening intervals were not affected
in the colorectal, cervical, and breast cancer screening
programs following the conclusion of the first months of
the COVID-19 pandemic [28]. Consequently, additional
research is required in this field to definitively determine
the impact of the COVID-19 pandemic on cancer screen-
ing programs in various parts of the world with different
protocols. Healthcare centers should be organized and
equipped with mass screening facilities in areas where a
lack of screening is felt to solve the problem in areas like
the one used in the current study. Such research helps to
compensate for the lack of cancer screening during the
pandemic. Many studies focus on new ways to improve
the life expectancy of people utilizing organized expan-
sion of screening protocols. These studies emphasize
that mass screening is not only limited to the patients
referred to the clinics but also people at home [11-13].
SBMU oversaw establishing such programs in healthcare
centers by dispatching health ambassadors to the sub-
urbs and rural areas to provide the necessary education
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and facilities for at-home FIT kits. Nonetheless, pro-
portional improvements in telehealth, recruitment, and
personnel training that inform the general population,
healthcare center networking, and tertiary center gov-
ernance for advanced screening tools are anticipated.
Shreya et al. explain that organized outreach is more
effective than provider-initiated screening. The results
show an increase from approximately 40% to over 80% in
total CRC screenings employing organized outreach in
large healthcare systems [2, 4]. They have introduced tel-
ehealth as the method of choice for improving screening
protocols. Telehealth allows centers to send FIT kits to
patients’ homes, collect them, and monitor their results.
This would increase the number of screening program
participants. Other introduced methods to compensate
for CRC screening deficiencies due to COVID-19 are
automated patient messaging systems, improved tracking
reminder systems, patient risk assessment and tailoring
patient education, and gastroenterologists’ commitment
to expanding open-access colonoscopies. Future studies
can help evaluate the effectiveness of these methods [29-
31]. In this method, patients at high risk for CRC will
undergo a colonoscopy and be followed for longer.
Accordingly, the study results indicate that the number
of FITs performed during the pandemic has decreased
by approximately 12.157% compared to before the pan-
demic. This decrease, while statistically significant
(P-value<0.05), is less than the reduction percentage
of positive FITs and positive alarm signs referred to the
RIGLD center and subsequent endoscopic findings in
the RIGLD center. This is likely because, despite restric-
tions attributed to COVID-19, the mailing of FIT kits
has continued. Due to the pandemic, however, a signifi-
cant decline in the number of patients referred to the
RIGLD center for positive FITs (-86%) or positive alarm
signs (-85%) was inevitable. The percentage of patients
with positive FITs and positive alarm signs decreased
from 29.563% and 29.107% to 4.959% and 9.697%, respec-
tively, as shown in Table 2. These statistics indicate that
the referral rate of patients from healthcare facilities to
the RIGLD center has decreased by 83.22% for positive
FITs and by 66.68% for positive alarm signs. Even though
the contribution percentage of patients with positive
FITs and positive alarm signs has decreased significantly
(P-value <0.05) due to the establishment of COVID-19,
the final results suggest that symptomatic patients with
positive FITs were referred for screening colonoscopy
more frequently than asymptomatic patients during the
first two years of the pandemic. The percentage of refer-
rals to the RIGLD center before the pandemic, which is
approximately 29 percent for positive FITs and positive
alarm signs, suggests that a significant number of patients
with positive alarm signs and positive FITs have missed
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follow-up colonoscopies. Screening protocols must be
revised to convince participants to accept FIT as a two-
step screening test requiring further colonoscopic evalu-
ation if the results are positive. If they have positive CRC
warning signs, they should also be persuaded to undergo
a colonoscopy as a first step. As a result, the present study
indicates that efforts should be made to eliminate the
limitations mentioned regarding CRC screening. There is
a major limitation in this study that could be addressed in
the next studies. The focus of this study was the number
and percentage of candidates for screening colonoscopy
before and after the onset of the COVID-19. Further-
more, the number and percentage of patients with abnor-
mal endoscopic findings were compared before and after
the pandemic. However, detailed number, characteristics,
and severity of endoscopic findings as a mine of informa-
tion were not discussed in details in the study. To assume
the slope angle of the increasing number of CRCs,
advanced CRCs, and advanced polyps in the future due
to the destructive effect of the COVID-19 on screening
protocols, we should have mentioned the detailed num-
ber of high-risk adenomas and CRCs. Consequently, it
requires more detailed studies in this field. Additionally,
as with the majority of studies conducted in a particular
geographic location, the results must be interpreted and
extrapolated to other nations with caution due to various
healthcare facility barriers in different cultures. Entry of
the majority of population covered by 10 major health-
care centers under supervision of SBMU leading to the
recruitment of a large number of individuals for a large
sample size is the strength of the study.

Conclusion

Disruption of screening protocols due to the COVID-19
pandemic will increase the number of patients referred
with high-grade and end-stage CRCs in the near future.
This requires healthcare providers to act. As stated
in the study, a reduction in the number of performed
FITs, referred positive FITs, and referred patients with
positive alarm signs to the RIGLD center inevitably led
to a reduction in the number of endoscopic findings,
including high-risk adenomas, sessile serrated polyps,
and even early-stage CRCs. Based on the data, there
is an urgent need to strengthen resources to promote
CRC screening.

Abbreviations

ACG American College of Gastroenterology
AGA American Gastrointestinal Association
BBPS Boston Bowel Preparation Scale

CRC Colorectal Cancer

FDR First degree relatives

FIT Fecal immunochemical test

IBD Inflammatory Bowel Disease

Page 10 of 11

IHC Immunohistochemistry

NCCN National Comprehensive Cancer Network

RIGLD Research Institute for Gastroenterology and Liver Diseases
SBMU Shahid Beheshti University of Medical Sciences

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512885-023-11111-x.

Additional file 1: Supplemetary Material. The map of Tehran province is
depicted with black color and covered health-care centers under supervi-

sion of Shahid Beheshti University of Medical Sciences are presented with

different colors.

Acknowledgements

This study has been designed and managed under supervision of SBMU.

All expenses were supposed to be provided by RIGLD, SBMU. We show our
sincere appreciation to the staff of health-care centers under supervision of
SBMU (Pakdasht, Damavand, Firouzkooh, Shemiranat, Pishva, Gharchak, Pardis,
Varamin, East of Tehran city, North of Tehran city) and health affair president
of SBMU for their cooperation in patient’s referral to the RIGLD center and
implementation of the national CRC screening program.

Authors’ contributions

AS: Data collecting, Critical thinking. HAA: Data collecting, Synthesis, Critical
review. MAK: Data analysis, Writing manuscript, Editing. ENM: Critical review,
Structure, Data analysis. PKM: Corresponding author, Structure, Synthesis, Writ-
ing manuscript, Data collecting, Editing. MRS: Synthesized, Data analysis.

Funding

All the procedures and equipment in this study were supported by the
budget of RIGLD center of Shahid Beheshti University of Medical Sciences and
there was no conflict of interests.

Availability of data and materials
The datasets used and/or analyzed during the current study available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

All methods were carried out in accordance with relevant guidelines and reg-
ulations compatible with Declarations of Helsinki. All experimental protocols
were approved by licensing ethical committee of Research Institute for Gastro-
enterology and Liver Diseases (RIGLD), Shahid Beheshti University of Medical
Sciences (SBMU), Tehran, Iran. From a legal and ethical point of view, the data
were anonymous, the name of colleagues who collected data are available

in the author list, the participants were told of the possible research use and
written informed consent were taken for participation. The figures, flowcharts,
and tables are original and are not from previously published figures.

Consent for publication
Not applicable (NA).

Competing interests
The authors declare no competing interests.

Author details

'Research Institute for Gastroenterology and Liver Diseases (RIGLD), Shahid
Beheshti University of Medical Sciences (SBMU), Taleghani Hospital, Tehran,
Iran. “Community Medicine Department, School of Medicine, Shahid Beheshti
Medical University, Tehran, Iran.

Received: 30 March 2023 Accepted: 26 June 2023
Published online: 05 July 2023


https://doi.org/10.1186/s12885-023-11111-x
https://doi.org/10.1186/s12885-023-11111-x

Sadeghi et al. BMC Cancer

(2023) 23:627

References

1.

20.

Feletto E, Grogan P, Nickson C, Smith M, Canfell K. How has COVID-19
impacted cancer screening? Adaptation of services and the future out-
look in Australia. Public Health Res Pract. 2020;30(4):e3042026. https://doi.
0rg/10.17061/phrp3042026.

Schuchat A. CDC COVID-19 Response Team. Public Health Response to
the Initiation and Spread of Pandemic COVID-19 in the United States.
MMWR Morb Mortal Wkly Rep. 2020;,69(18):551-6. https://doi.org/10.
15585/mmwr.mmé6918e2.

Kumar A, Singh R, Kaur J, Pandey S, Sharma V, Thakur L, et al. Wuhan

to World: The COVID-19 Pandemic. Front Cell Infect Microbiol.
2021;11:596201. https://doi.org/10.3389/fcimb.2021.596201.

Poudel AN, Zhu S, Cooper N, Roderick P, Alwan N, Tarrant C, et al. Impact
of Covid-19 on health-related quality of life of patients: a structured
review. PLoS One. 2021;16(10):20259164. https://doi.org/10.1371/journal.
pone.0259164.

Arena L, Soloe C, Schlueter D, Ferriola-Bruckenstein K, DeGroff A, Tangka,
et al. Modifications in primary care clinics to continue colorectal cancer
screening promotion during the COVID-19 pandemic. J Community
Health. 2023;48:113-26. https://doi.org/10.1007/510900-022-01154-9.
Cancino RS, Su Z, Mesa R, Tomlinson GE, Wang J. The impact of COVID-
19 on cancer screening: challenges and opportunities. JMIR Cancer.
2020,6(2):21697. https://doi.org/10.2196/21697.

Sayilan S, Sayilan AA, Ozen N. The effect of fear of Coronavirus (Covid-19)
on attitudes toward cancer screening. APOCP. 2022;7(4). https://doi.org/
10.31557/APJCB.2022.7.4.301-306.

Kopel J, Ristic B, Brower GL, Goyal H. Global impact of COVID-19 on colo-
rectal cancer screening: current insights and future directions. Medicina
(Kaunas). 2022;58(1):100. https://doi.org/10.3390/medicina58010100.
Negrao EMS, Cabello C, Conz L, Mauad EC, Zeferino LC, Vale DB.The
impact of the COVID-19 pandemic on breast cancer screening and
diagnosis in a Brazilian metropolitan area. J Med Screen. 2023;30(1):42-6.
https://doi.org/10.1177/09691413221122055.

Wentzensen N, Clarke MA, Perkins RB. Impact of COVID-19 on cervical
cancer screening: challenges and opportunities to improving resilience
and reduce disparities. Prev Med. 2021;151:106596. https://doi.org/10.
1016/j.ypmed.2021.106596.

. Calderwood AH, Calderwood MS, Williams JL, Dominitz JA. Impact of the

COVID-19 pandemic on utilization of EGD and Colonoscopy in the United
States: an Analysis of the GIQuIC Registry. Tech Innov Gastrointest Endosc.
2021;23(4):313-21. https://doi.org/10.1016/j.tige.2021.07.003.

Bakouny Z, Paciotti M, Schmidt AL. Cancer screening tests and cancer
diagnoses during the COVID-19 Pandemic. JAMA Oncol. 2021;7(3):458-
60. https://doi.org/10.1001/jamaoncol.2020.7600.

Patel S, Issaka RB, Chen E, Somsouk M. Colorectal cancer screening and
COVID-19. Am J Gastroenterol. 2021;116(2):433-4. https://doi.org/10.
14309/ajg.0000000000000970.

Fancellu A, Veneroni S, Santoru A, Meloni A, Sanna V, Ginesu GC, et al.
How the COVID-19 pandemic has affected the colorectal cancer screen-
ing in Italy: a minireview. World J Gastrointest Oncol. 2022;14(8):1490-8.
Lee B, Young S, Williams R, Liang PS. Impact of the COVID-19 pandemic
on colorectal cancer screening in New York City. J Med Screening.
2022:09691413221128666. https://doi.org/10.1177/09691413221128666.
Shaukat A, Kahi CJ, Burke CA, Rabeneck L, Sauer BG, Rex DK. ACG Clini-

cal Guidelines: colorectal cancer screening 2021. Am J Gastroenterol.
2021;116(3):458-79. https://doi.org/10.14309/ajg.0000000000001122.
Burke CA, Lieberman D, Feuerstein JD. AGA clinical practice update on
approach to the use of noninvasive colorectal cancer screening options:
commentary. Gastroenterology. 2022;162(3):952-6. https://doi.org/10.
1053/j.gastro.2021.09.075.

Provenzale D, Ness RM, Llor X, Weiss JM, Abbadessa B, Cooper G, et al.
NCCN guidelines insights: colorectal cancer screening. J Natl Compr Canc
Netw. 2020;18(10):1312-20. https://doi.org/10.6004/jnccn.2020.0048.
Hatami B, Rabbani A, Ketabi Moghadam P, Rajabnia M, Borhany H. A case
series of variable manifestations of COVID-19 in liver transplant recipients.
Middle East J Dig Dis. 2021;13(4):363-9. https://doi.org/10.34172/mejdd.
2021.248.

Domper-Arnal MJ, Hijos-Mallada G, Lanas A. The impact of COVID-19 pan-
demic in the diagnosis and management of colorectal cancer patients.
Ther Adv Gastroenterol. 2022;22(15):17562848221117636. https://doi.org/
10.1177/17562848221117636.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Page 11 of 11

D'Ovidio V, Lucidi C, Bruno G, Lisi D, Miglioresi L, Bazuro ME. Impact of
COVID-19 pandemic on colorectal cancer screening program. Clin Colorec-
tal Cancer. 2021;20(1):e5-11. https://doi.org/10.1016/j.clcc.2020.07.006.
Vives N, Binefa G, Vidal C, Mila N, Mufioz R, Guardiola V, et al. Short-term
impact of the COVID-19 pandemic on a population-based screen-

ing program for colorectal cancer in Catalonia (Spain). Prev Med.
2022;155:106929. https://doi.org/10.1016/j.ypmed.2021.106929.

London JW, Fazio-Eynullayeva E, Palchuk MB, Sankey P, McNair C. Effects
of the COVID-19 pandemic on cancer-related patient encounters. JCO
Clin Cancer Inform. 2020;4:657-65. https://doi.org/10.1200/CCl.20.00068.
Mazidimoradi A, Tiznobaik A, Salehiniya H. Impact of the COVID-19 pan-
demic on colorectal cancer screening: a systematic review. J Gastrointest
Cancer. 2022;53(3):730-44. https://doi.org/10.1007/512029-021-00679-x.
Ricciardiello L, Ferrari C, Cameletti M, Gaianill F, Buttitta F, Bazzoli F, et al.
Impact of SARS-CoV-2 pandemic on colorectal cancer screening delay:
effect on stage shift and increased mortality. Clin Gastroenterol Hepatol.
2021;19(7):1410-1417.€9. https://doi.org/10.1016/j.cgh.2020.09.008.
Roshandel G, Ferlay J, Ghanbari-Motlagh A, Partovipour E, Sala-

vati F, Aryan K, et al. Cancer in Iran 2008 to 2025: recent incidence

trends and short-term predictions of the future burden. Int J Cancer.
2021;149(3):594-605. https://doi.org/10.1002/ijc.33574.

Mazidimoradi A, Hadavandsiri F, Momenimovahed Z, Salehiniya H. Impact
of the COVID-19 pandemic on colorectal cancer diagnosis and treatment:
a systematic review. J Gastrointest Cancer. 2021,29:1-17. https://doi.org/
10.1007/512029-021-00752-5.

Jidkova S, Hoeck S, Kellen E, Cessie S, Goossens MC. Flemish population-
based cancer screening programs: impact of COVID-19 related shutdown
on short-term key performance indicators. BMC Cancer. 2022,22:183.
https://doi.org/10.1186/512885-022-09292-y.

Kadakuntla A, Wang T, Medgyesy K, Rrapi E, Litynski J, Adynski G, et al.
Colorectal cancer screening in the COVID-19 era. World J Gastrointest
Oncol. 2021;13(4):238-51. https://doi.org/10.4251/wjgo.v13.i4.238.
Balzora S, Issaka RB, Anyane-Yeboa A, Gray DM, May FP. Impact of COVID-
19 on colorectal cancer disparities and the way forward. Gastrointest
Endosc. 2020,92(4):946-50. https://doi.org/10.1016/j.gie.2020.06.042.
Nodora JN, Gupta S, Howard N, Motadel K, Propst T, Rodriguez J, et al.
The COVID-19 pandemic: identifying adaptive solutions for colorec-

tal cancer screening in underserved communities. J Natl Cancer Inst.
2021;113(8):962-8. https://doi.org/10.1093/jnci/djaal17.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.17061/phrp3042026
https://doi.org/10.17061/phrp3042026
https://doi.org/10.15585/mmwr.mm6918e2
https://doi.org/10.15585/mmwr.mm6918e2
https://doi.org/10.3389/fcimb.2021.596201
https://doi.org/10.1371/journal.pone.0259164
https://doi.org/10.1371/journal.pone.0259164
https://doi.org/10.1007/s10900-022-01154-9
https://doi.org/10.2196/21697
https://doi.org/10.31557/APJCB.2022.7.4.301-306
https://doi.org/10.31557/APJCB.2022.7.4.301-306
https://doi.org/10.3390/medicina58010100
https://doi.org/10.1177/09691413221122055
https://doi.org/10.1016/j.ypmed.2021.106596
https://doi.org/10.1016/j.ypmed.2021.106596
https://doi.org/10.1016/j.tige.2021.07.003
https://doi.org/10.1001/jamaoncol.2020.7600
https://doi.org/10.14309/ajg.0000000000000970
https://doi.org/10.14309/ajg.0000000000000970
https://doi.org/10.1177/09691413221128666
https://doi.org/10.14309/ajg.0000000000001122
https://doi.org/10.1053/j.gastro.2021.09.075
https://doi.org/10.1053/j.gastro.2021.09.075
https://doi.org/10.6004/jnccn.2020.0048
https://doi.org/10.34172/mejdd.2021.248
https://doi.org/10.34172/mejdd.2021.248
https://doi.org/10.1177/17562848221117636
https://doi.org/10.1177/17562848221117636
https://doi.org/10.1016/j.clcc.2020.07.006
https://doi.org/10.1016/j.ypmed.2021.106929
https://doi.org/10.1200/CCI.20.00068
https://doi.org/10.1007/s12029-021-00679-x
https://doi.org/10.1016/j.cgh.2020.09.008
https://doi.org/10.1002/ijc.33574
https://doi.org/10.1007/s12029-021-00752-5
https://doi.org/10.1007/s12029-021-00752-5
https://doi.org/10.1186/s12885-022-09292-y
https://doi.org/10.4251/wjgo.v13.i4.238
https://doi.org/10.1016/j.gie.2020.06.042
https://doi.org/10.1093/jnci/djaa117

	The impact of COVID-19 on national program of colorectal cancer screening in Tehran, Iran: a multicenter study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	The process of study (Target population, Questionnaire design, The need for intervention, Data collection)
	Statistical analysis
	Ethical considerations

	Results
	Discussion
	Conclusion
	Anchor 15
	Acknowledgements
	References


