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An opportunity to expand the colonoscopy screening

Shahad M. AlQahbtani, MBBS, Sulaiman A. Alshammari, MBBS, FRCGE Reem J. Khidir, MBBS, Maha E AlKhunaizi, MBBS,

Osama M. Abdulgader, MBBs.

ABSTRACT

Tl dpady o il J o gl s 5 031 a5 Vo] e BNl
bl DY Al A el gally

Lokl Mol Codsenal 00 s VY e SR s tdemgdll
N i gl Bl S (el W S it 3 bl
Jelont) S5 qupm Ll ot 3 0 L) plasand ¢ $2020-2022

L)

Lot plch e 0 95.1% Wl ¢ Ly o 365 Jof o uiled]
AN 2N oS oM 0 53.2% Jl N Jag L aes 56.2215.7 s
55 (30.4%) e & VT (35.6%) oo cbas¥l bale x5 ey
O 5 O oy oW S 5T il g 1 OIS .(20.19%) Loy o>
VoY1 pdans clS L Jall e 12.1% 5 4.4% (3 W) sl
5 89.1% oo iy L (ST (ASGE)  bola )| e sl il (86.0%)
20 40.0% 5 ol )5 o O ila B 45 Lo o Lo 515 1 2
o ot (p=0.558) oLb¥ a3, 555 . (p=0.019) clar¥) L) 5,0
A B LW e VY el el e (p=0.665) o\
ST LT e 05l ) 2L 15l (1.6%) 1,5 Y e Osilay a1
. (p=0.002)

el S gu Junn O Bulie O 5il) jlae VY1 olS  doMdH
ilin b Vo) e ptall 645 oa leet 258 S o
o2 OF oy LASGE  1sLa )| e el Bdle o) )5 e (riS s Laise
Lzl o)l 3 ¥) elbl o ST S3aze Vo) ldzdl Slow ¥l
RSy addly 0858l e e gl B oM as 5 bl il oy

Objectives: To examine the colonoscopy referrals in an
open-access system and determine the outcome and
factors associated with appropriate referral.

Methods: A retrospective study of colonoscopy referrals
used patients’ medical records at King Khalid University
Hospital, Riyadh, Saudi Arabia, during 2020-2022.
Fisher’s exact or Pearson’s Chi-squared test were used for
data analysis.

Results: Out of 365 patients, 95.1% were referred
from family medicine clinics with a mean age of
56.2+15.7 years. Men account for 53.2% of patients.
The most common symptoms were change in bowel

habits (35.6%), abdominal pain (30.4%), and anemia
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(20.1%). A family history of colorectal cancer was
positive in 12.1%, while a personal history was positive
in 4.4%. Most referrals (86.0%) were appropriate based
on the American Society for Gastrointestinal Endoscopy
(ASGE) guidelines. However, approximately 89.1% of
patients aged 245 years had neoplasia and 40.0% had
inflammatory bowel disease (p=0.019). The rank of
the physicians (p=0.558) or the gender of the patients
(p=0.665) did not influence the appropriateness. The
inappropriate referrals were lower in patients with
neoplasia (1.6%) than in patients with other lesions

(p=0.002).

Conclusion: The colonoscopy referrals were appropriate.
The incidence of neoplasia was higher among those aged
>45. Low inappropriate referrals and a high neoplasia
detection were found based on ASGE guidelines. Future
research should involve prospective multicenter referrals
from family physicians outside hospitals and investigate
patients’ hesitancy to proceed with colonoscopy and
cost-effectiveness.
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Cancer is the primary cause of death and a barrier
to increasing life expectancy worldwide." It has
become a major burden on the healthcare systems of
many countries since its treatment requires highly
sophisticated expertise and resources. Cancer also has
a significant impact on the economic and social lives of
individuals.?

According to Global Cancer Statistics 2020, the third
most prevalent malignancy is colorectal cancer (CRC),
the second primary cause of cancer-related mortality.’
The incidence of CRC in Saudi Arabia is low. However,
mortality due to CRC has steadily increased in the
Kingdom over the past years. Hence, CRC screening
programs are recommended for early detection and
prevention.” Furthermore, the observational descriptive
epidemiological analysis from Saudi Arabia showed that
CRC was more prevalent in males than females and had
a higher mean number and percentage in older-aged
groups.*’

The detection of early-stage cancer and precancerous
lesions isimportant. Studies have shown an improvement
in the prevention and prognosis of CRC using screening
methods.®” Colonoscopy is a diagnostic modality and
therapeutic procedure widely used for screening CRC
and diagnosing and treating other colorectal diseases.®’
The frequency of lower endoscopic procedures has
increased in the past decades.'” The number of
colonoscopies carried out in the United States has
increased 3-4 times between 1998-2004, with a similar
pattern in Europe.'"'* Improvements in patient safety
and conscious sedation have improved the efficacy and
quality of CRC screening. This enhancement eventually
led to an increase in the frequency of colonoscopy use."

However, colonoscopy can result in some
complications, such as bleeding. Although the rate
of these complications is not high, particularly after
following the already-issued colon cancer screening
guidelines.”” Additionally, open-access endoscopy units
have led to an increase in inappropriate referrals in
Western countries.'”'* A previous study from Switzerland
showed a significant proportion of inappropriate
colonoscopies.” Inappropriate colonoscopy can lead
to complications as well as financial burdens. However,
there needs to be more data in the literature reporting

the appropriateness of referrals for colonoscopies in
Saudi Arabia.

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.
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The study’s primary objectives were to examine the
practice of patient referral to colonoscopy in an open
access system, whether it was based on the indications.
In addition, we aimed to determine colonoscopy
diagnostic outcomes and further investigate the
association between the appropriateness of referral and
other variables supporting the necessity for referral.

Methods. This study was carried out in an
open-access colonoscopy system at King Khalid
University Hospital, a tertiary hospital in Riyadh, Saudi
Arabia. This retrospective study included all eligible
outpatient referrals to the endoscopy unit during the
past 3 years (2020-2022). We use the following formula
to estimate the sample size: where n = sample size
and Z = level of confidence (2-sided 95% confidence
interval [CI]=1.96), percentage of appropriateness of
colonoscopy referral from family medicine clinics from
a previous study (p=84.9%) = precision (4%). The
required sample size was 308.

Data were obtained from the electronic medical
records, all patients directly or indirectly referred from
family medicine, general surgery, or gastroenterology
clinics were included for screening, and those with
sufficient data were entered into a pre-designed Excel
sheet.

We followed the indications the American Society for
Gastrointestinal Endoscopy (ASGE) set in determining
the appropriateness of referrals in our study. The
collected data included: demographic information,
presenting symptoms, risk factors, rank of referring
medical personnel, success, results, and complications
of colonoscopy if carried out. We included all patients
referred for colonoscopy and had one carried out on
them; individuals referred from clinics or inpatients
who did not get a colonoscopy were excluded. This
study was approved by the Institutional Review Board
of King Saud University, College of Medicine, Riyadh,
Saudi Arabia (research project no.: E-22-6909). Names
of patients and referring physicians were not revealed.
The study was carried out according to the principles of
the Helsinki Declaration.

Significant findings were described as neoplasia
or inflammatory bowel disease (IBD). Neoplasia was
defined as malignant lesions or neoplastic polyps on
colonoscopy and confirmed by histological examination.

Statistical analysis. Statistical analyses were carried
out using R studio for Windows, version 4.1.1
(Integrated Development Environment for R., Boston,

MA, USA). Frequencies and percentages illustrated
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categorical data. Fisher’s exact or Pearson’s Chi-squared
test assessed the differences between patient groups. A
p-value of <0.05 was considered significant.

Results. Initially, 378 patients were included in the
study, but 13 had insufficient information. Therefore,
records of 365 patients were analyzed in the current
study. Most patients were referred from family medicine
clinics (95.1%), whereas only 3.3% were from
gastroenterology and 1.6% from general surgery clinics.
More than half of the patients were men (53.2%).
The mean age of the patients was 56.2+15.7 years,
and approximately three-quarters (77.8%) were aged
>45 years. The most common symptoms indicating the
need for colonoscopy were as follows: change in bowel
habits for >6 weeks (35.6%), abdominal pain (30.4%),
and anemia (20.1%). A family history of colorectal
cancer was positive in 12.1%, while a personal history
was positive in 4.4%. There were no confirmed or
suspected hereditary CRC syndromes, such as familial
adenomatous polyposis or Lynch syndrome, among the
patients (Table 1).

Most colonoscopy referrals were carried out by
consultants (68.5%). Many referrals (86.0%) were

appropriate based on the ASGE guidelines. However,
only 51.8% of the colonoscopy examinations were
carried out after referral. Of note, 3 (1.6%) patients
were hospitalized for colonoscopy. Colonoscopy was
successful in 94.7% of patients and failed in 5.3%. Poor
bowel preparation was the primary reason for the failed
cases. Complications were developed in one (0.6%)
patient (Table 2).

Among patients who underwent colonoscopy
(n=189), neoplasia was detected in 64 (33.9%) patients
and non-neoplastic polyps in 10 (5.3%) patients,
whereas diverticular disease, inflammatory bowel
disease, and other diseases were detected in 6 patients
(3.2%; Figure 1). The appropriateness of referral did not
significantly differ based on the rank of the referring
physician (p=0.558) or performance of colonoscopy
after referral (p=0.183). However, inappropriate
referrals were significantly lower in patients with
neoplasia (1.6%) than those without neoplastic findings
(16.6%; p=0.002). The appropriateness of referral was
not significantly different among the other positive
colonoscopy findings (p>0.05; Table 3).

In the current study, 69 patients had significant
findings of neoplasia or IBD, representing 36.5% of

Table 1 - Characteristics of the included patients (N=365).

Parameters n (%)
Specialty
Family Medicine 347 (95.1)
Gastroenterology 12 (3.3)
General Surgery 6 (1.6)
Age, mean+SD 56.2+15.7
Gender
Male 194 (53.2)
Female 171 (46.8)
Symptoms indicating need for colonoscopy
Change in bowel habits >6 weeks 130 (35.6)
Abdominal pain 111 (30.4)
Anemia 73 (20.1)
Constipation 54 (14.8)
Weight loss 49 (13.5)
Bloating 46 (12.6)
Rectal bleeding 45 (12.3)
Blood mixed with stool 41 (11.2)
Diarrhea 23 (6.3)
Melena 10 (2.7)
Risk factors for CRC
Age >45 years 284 (77.8)
Family history of colorectal cancer 44 (12.1)
Colorectal cancer or polyps 16 (4.4)
IBD 7 (1.9)
Radiation to the abdomen or pelvic area to treat a prior cancer 3(0.8)
Confirmed or suspected hereditary colorectal cancer syndrome’ 0 (0.0)

Values are presented as numbers and precentages (%). SD: standard deviation,
CRC: colorectal cancer, IBD: inflammatory bowel disease
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Table 2 - Colonoscopy-related data.

Parameters n (%)
Appropriateness of CRC screening according to ASGE guideline
Appropriate 314 (86.0)
Inappropriate 51 (14.0)
Rank of the referring doctor’
Consultant 172 (68.5)
Associate consultant 23 (9.2)
Assistant consultant 27 (10.8)
Resident 21 (8.4)
Staff physician 8(3.2)
Colonoscopy carried out after referral (yes) 189 (51.8)
Colonoscopy succeed (yes)" 179 (94.7)
Colonoscopy failed (yes)” 10 (5.3)
Admitted for colonoscopy (yes)" 3(1.6)
Complication after colonoscopy (yes)" 1 (0.6)

Values are presented as numbers and precentages (%). "The variables have missing
records (n=114 for the rank of the referring doctor, n=5 admission for colonoscopy,
and n=17 for the complications after colonoscopy). Descriptive data is based on
189 patients who underwent colonoscopy after referral. CRC: colorectal cancer,
ASGE: the American Society for Gastrointestinal Endoscopy

Others =
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Figure 1 - Frequencies of positive colonoscopy result.

the patients who underwent colonoscopy. One patient
had both neoplasia and IBD. There were no significant
gender differences in the patients (p=0.665). However,
a significantly higher percentage of patients aged
>45 years had neoplasia (89.1%) compared with 40.0%
who had IBD (p=0.019; Table 4).

Discussion. Colorectal cancer screening has been
well-established as a national policy in many parts of
Europe and North America.'® Screening refers to the
early detection of CRC or precancerous lesions in
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asymptomatic individuals using non-invasive methods
(namely, fecal occult blood tests) or invasive ones, with
colonoscopy being the preferred modality. Screening
colonoscopies differ from diagnostic colonoscopies
since patients with symptoms or positive screening tests
other than colonoscopy were further examined."”

The ASGE guidelines have long been developed to
direct clinicians in evaluating and managing patients
undergoing gastrointestinal endoscopic procedures.'®
These evidence-based recommendations ensure that
patients referred for diagnostic colonoscopy fall under
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Table 3 - Factors associated with the appropriateness of colonoscopy referrals.

Parameters Appropriateness of referral P-values
Appropriate (n=314)  Inappropriate (n=51)
Rank of the referring doctor
Staff physician 6 (75.0) 2 (25.0)
Resident 19 (90.5) 2(9.5)
Assistant consultant 21(77.8) 6(22.2) 0.558
Associate consultant 18 (78.3) 5(21.7)
Consultant 146 (84.9) 26 (15.1)
Colonoscopy carried out after referral
No 147 (83.5) 29 (16.5) 0.183
Yes 167 (88.4) 22 (11.6)
Results of positive colonoscopy
Neoplasia
Non-neoplastic polyps
e 1o oy oo 03
Diverticular disease
meS D
Inflammatory bowel disease
T R
Other
R

Values are presented as numbers and precentages (%).

Table 4 - Factors associated with the significant findings.

Parameters Significant findings
Neoplasia (n=64) IBD only (n=5) P-values
Gender
Male 30 (46.9) 3 (60.0) 0.665
Female 34 (53.1) 2 (40.0)
Age
;22 577((1806.91)) , 5288; 0.019

Values are presented as numbers and precentages (%).
IBD: inflammatory bowel disease

at least one of the indications for referral to justify/
warrant its appropriateness.'

We applied the latest ASGE guidelines in this
novel study, and referrals were judged appropriate
or inappropriate. Among those referred to undergo
colonoscopy, there were slightly more males than
females. However, no significant association was found
between gender and malignant findings on colonoscopy.
This followed the natural distribution of CRC in Saudi
Arabia, where the crude incidence rate was 3.6 for
females with colon cancer and 2.1 for females with

rectal cancer, and a similar rate of 3.3 for males with
colon cancer and 2.8 for males with rectal cancer.”

More than three-quarters of the referred patients
were 45 years and older. Unsurprisingly, this age group
had many neoplastic findings (p=0.019). In a recent
study comparing trends of the CRC incidence rate in
Saudi Arabia last 2001-2016, the CRC rate increased
more than twice, with the steepest increase observed
among patients aged 50 years and above.” Moreover,
our study found that a considerable proportion of
patients  (10.9%) with neoplasia were below 45.
Alyabsi et al* also reported an increase in the average
annual percentage change in the rate of early diagnosed
CRC, with patients between the age of 40-49 years
having the highest rates, especially among women.
These findings emphasized the need for a screening
policy carefully tailored to the CRC distribution in
Saudi Arabia.’

Despite the high likelihood of inappropriate
referrals in an open-access system, our study revealed
a high percentage (86%) of appropriate colonoscopy
referrals based on ASGE indications. This finding was
similar to a previous study, which showed that 84% of

https://smj.org.sa Saudi Med J 2023; Vol. 44 (11) 1171
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colonoscopy referrals were appropriate.”’ Other similar
studies had lower rates of appropriate referrals, ranging
from 57.9-68.3% in Asia and 63.9% in Italy.?** In our
study, 14% of the referrals were deemed inappropriate
or unlisted in the ASGE guidelines, in contrast to
previous studies.?>** The proportion of inappropriate
referrals was significantly lower among patients with
malignancies (1.6%) than among those without
malignancies, reflecting the high diagnostic yield for
neoplasia and the importance of following guidelines.

According to the 2020 Global Cancer Observatory
statistics, CRC in Saudi Arabia accounted for 14.4%
of new cancer cases in 2020, ranking first and second
among males and females.”” A national policy or
programmatic screening for CRC has yet to be
implemented, although the Saudi Arabian Ministry
of Health has been gradually enrolling in a “colorectal
cancer early detection” program. Screening is offered
to moderate-risk individuals aged 45-75 using a fecal
occult blood test. Individuals classified as high-risk and
those who tested positive on fecal occult blood tests will
undergo a screening colonoscopy.” Adherence to the
recommended healthcare system guidelines on CRC
screening may not only improve early detection of CRC
but may also reduce unnecessary and inappropriate
colonoscopy referrals.*

In the present study, nearly half of the colonoscopies
ordered were not carried out, which was attributed to
either patient refusal or loss of follow-up. This may
largely be reflected by the need for more awareness
and perception of CRC screening methods among the
population. A recent community-based survey reported
participants’ unwillingness to undergo colonoscopy
in nearly two-thirds of those surveyed. The reasons
included fear of CRC diagnosis and delays due to
administrative reasons.”” Notably, most referrals were
deemed appropriate (86%). Given that CRC screening
is a cost-effective measure for preventing CRC and
reducing CRC mortality. It is anticipated that the
demand for screening colonoscopy will increase due
to the efforts carried out by the professional health
community to improve people’s awareness, attitude,
and practice regarding colonoscopy.”®* With the help
of primary care physicians, policymakers may increase
access to CRC screening.’”?! Better CRC screening
compliance was also linked to lower costs, according to
a prior study, when more primary care doctors and rural
general practitioner endoscopists were trained to carry
out colonoscopies in the office.’** Non-physicians,
such as trained nurse practitioners, may be able to help
with CRC screening needs, as demand for colonoscopies
exceeds supply.”®
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Study limitations. A major limitation of our study
included the drawbacks of being a retrospective study
design since patient records must be properly filled-up.
Some required details and reasons for referral may need
to be included, which may lead to inaccurate data.
Furthermore, most patients’ records did not explore
the reasons for refraining from colonoscopy. The data
were obtained from a single center. Hence, the findings
may need to be more generalizable to patients in other
centers.

In conclusion, since there is a scarcity of studies
on the appropriateness of colonoscopy referrals in our
healthcare system, the current study may draw the
attention of clinicians, researchers, and decision-makers
to expand the service. Adherence to practice guidelines
for diagnostic colonoscopy referrals was observed in
our study. However, many patients did not proceed
with colonoscopy, necessitating further investigation.
More than two-thirds of the patients had significant
colonoscopy findings, with neoplasia significantly
higher among those aged >45 years. Among those with
inappropriate referrals, a significantly low rate of patients
with neoplasia was found, reflecting the high yield of
neoplasia detection when using the ASGE guidelines.
Family physicians at the extensive primary care centers
networks can help health decision-makers extend
CRC screening all over Saudi Arabia. Future research
should involve prospective multicenter and referrals
from family physicians outside tertiary care hospitals.
Furthermore, future researchers should investigate why
our patients hesitate to proceed with colonoscopies.
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