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Colorectal cancer (CRC) accounts for approximately 10.3% of new cancer cases in Thailand and is currently the 3rd most prevalent
cancer found among the Thai population. Starting in 2017, the Thai government announced the national CRC screening program as
a response to this important issue. Among the 70 million people currently residing in Thailand, 14 million require screening, while
there are approximately a total of 1,000 endoscopists available to perform colonoscopy. Due to the limited resources and shortage of
endoscopists in Thailand, applying a population-based one-step colonoscopy program as a primary screening method is not feasible.
To reduce colonoscopy workload, with the help of others, including village health volunteers, institution-based health personnel,
reimbursement coders, pathologists, and patients due for CRC screening, a two-step approach of one-time fecal immunochemical
test (FIT), which prioritizes and filters out subjects for colonoscopy, is chosen. Moreover, additional adjustments to the optimal FIT
cutoff value and the modified Asia-Pacific Colorectal Screening risk score, including body weight, were proposed to stratify the
priority of colonoscopy schedule. This article aims to give an overview of the past and current policy developmental strategies and
the current status of the Thailand CRC screening program. Clin Endosc 2021;54:499-504
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INTRODUCTION

Colorectal cancer (CRC) is one of the most prevalent causes
of cancer-related death globally.' In Asian countries, including
Thailand, the incidence of CRC has continued to rise during
the past few decades.”’ According to the Thai national regis-
try, the burden of CRC is now ranked as the third and fourth
most common cancer in males and females, respectively.'
Moreover, CRC was the only malignancy with a continuous-
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ly growing incidence in both sexes (average annual percent
changes in males = 4.1% and females = 3.3%).” In 2017, the
age-standardized incidence rates for colon cancer were 14.1
per 100,000 person-years (55% increase) in men and 10 per
100,000 person-years (19% increase) in women.’ In 2018,
17,534 patients with newly diagnosed CRC were reported,
accounting for 10.3% of all new cancer cases in Thailand that
year.

Even though CRC is a major public health problem and
has an enormous burden on society, it is a good candidate
for mass cancer screening programs for multiple reasons.
Most CRCs begin with small colonic adenomatous polyps
that then develop malignant properties over time; therefore,
early detection and removal of these colonic adenomas can
prevent CRC. Moreover, even if CRC has already developed,
it can still be cured if it is detected and removed at an early
stage. In response to the threat of CRC, the Thai government
announced an official national CRC screening and treatment
program in October 2017. However, in developing countries
with limited resources, such as Thailand, the establishment of
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a practical CRC screening program that can be integrated into
pre-existing national public health services is still a challenge.

This article aims to provide an overview of the past and cur-
rent status of CRC screening programs in Thailand and policy
strategies to address the difficulties and challenges of these
programs.

COLORECTAL CANCER SCREENING
PROTOCOLS

Because of the importance of CRC, the Thai Ministry of
Public Health and the National Cancer Institute of Thailand
have aimed to use primary and secondary prevention to con-
trol the disease. Several tests and procedures have been pro-
posed for CRC screening, but only two protocols are currently
accepted.

One CRC screening method is primary colonoscopy, which
is considered the most accurate test for early cancer detection
and prevention, with many strong evidences.”"” The advantage
of endoscopic screening is that it is a one-step approach for the
detection and removal of polyps, and the benefits last up to ten
years. However, colonoscopies are invasive and they require
considerable investments in expensive resources, including
colonoscopes, colonoscopy accessories, and endoscopy units.
In addition, performing a colonoscopy also requires well-
trained endoscopists, endoscopic nurses, and anesthesiological
personnel, on some occasions.

It is noteworthy that endoscopy units and colonoscopists
are quite scarce in Thailand. The number of board-certified
endoscopists in the country is currently lower than 1,000.
Meanwhile, among the Thai population of 70 million, the esti-
mated number of cases for CRC screening is 14 million."" Evi-

Fig. 1. Bowel preparation quality introduction by medical personnel.
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dently, demand outnumbers the supply. Even if the strategy of
performing a single colonoscopy in the lifetime of each person
who has a first-degree relative with CRC was to be chosen, the
additional workload would rise to almost 10 more colonosco-
pies/week/colonoscopist. Limited by financial constraints and
a shortage of endoscopists, applying colonoscopy as a primary
screening method for population-based screening programs is
not feasible.”

Another method for CRC screening is the fecal immu-
nochemical test (FIT). FIT is a monoclonal or polyclonal
antibody against human hemoglobin used for direct mea-
surements of human blood in stool. FIT has a sensitivity of
34%-57% for advanced neoplasia and a specificity (91%-95%)
comparable to that of a colonoscopy.” Due to its non-invasive
nature, affordability, high sensitivity, simplicity, and the fact
that it does not require any dietary restrictions, FIT was pro-
posed as a suitable and better alternative to colonoscopies.™* As
a more practical option and to reduce colonoscopy workload,
a two-step approach in which a one-time FIT test is used to
prioritize subjects for colonoscopy is chosen.

FIT-based screening is a process that requires participation,
compliance, and adherence by all sectors involved in the pro-
cess. Fortunately, Thailand has well-developed public health
services with extensive primary care networks that are well
integrated with districts, provincial hospitals, and tertiary care
centers. In a small social unit like villages, village health vol-
unteers recruited from local communities play an important
role in enhancing community engagement. Moreover, at the
nationwide level, the entire Thai population is covered by uni-
versal health coverage, a comprehensive healthcare package
covering most of healthcare expenses, including diagnostic,
preventive, treatment, and follow-up costs."” Despite the lack

of endoscopists, the country receives help from others, includ-
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Fig. 2. Mass screening colonoscopy with 100 procedures per day.




ing village health volunteers, institution-based health person-
nel, reimbursement coders, pathologists, and patients due for
CRC screening (Figs. 1 and 2).

In 2014, the pilot CRC screening project was launched in
one of the northern provinces of Thailand, Lampang.'® The
initial protocol used a 200 mg/mL cutoff, one-time quan-
titative FIT test. A total of 127,301 test kits were sent to all
asymptomatic and apparently healthy subjects with no history
of CRC aged 50-65 years. A total of 80,012 specimens (63%)
from 36,601 (57.8%) men and 43,411 (67.8%) women were
returned. Among the returned specimens, 876 (1.1%) were
FIT positive. Subsequently, 72% (627 patients) of FIT posi-
tive patients eventually underwent colonoscopy, revealing 23
cancers (3.7%), 75 (12%) advanced adenomas, and 187 (20%)
adenomas. The successful implementation of the pilot CRC
screening with satisfactory process measures indicates the
feasibility of scaling-up organized CRC screening through ex-
isting health services in Thailand."®

In 2014, a national survey reported that there were 10 mil-
lion Thai individuals aged > 50 years of age who were eligible
for CRC screening. Based on the data from a pilot study, which
reported a positive FIT rate of approximately 12%, when
applying this strategy among the Thai population in need of
screening, the number of colonoscopies would decrease to 1.2
million per year.” Although FIT alone can reduce the work-
load by up to 8-fold, it was estimated that, if the entire targeted
population of Thailand was enrolled in the FIT-based CRC
screening program, and with a participation rate of approxi-
mately 70%, such as in the pilot study, it would still take 8 to 12
years to screen all of the target populations.”® This is because
in a country with limited resources, such as Thailand, the
healthcare system can handle less than 200,000 colonoscopies
per year. Therefore, further sub-stratification for prioritizing
subjects is mandated.

To sub-stratify subjects, the Asia-Pacific Colorectal Screen-
ing (APCS) score was proposed as a tool for selecting high-risk
participants who might have advanced neoplasia. According
to the APCS score,” four traditional factors, including gender,
age, smoking, and family history of colon cancer were quoted
as the risk factors for the development of CRC. Patients who
were classified as having high or moderate risk demonstrated
that the relative risk of finding advanced neoplasia was 2.6-fold
to 4.3-fold higher than in low-risk participants.

Therefore, to select and prioritize subjects at high risk of ad-
vanced neoplasia for colonoscopy, our research group studied
the benefit of a combination of FIT and clinical risk scores.”
This study aimed to determine the prevalence of colorectal
neoplasia in 4 different groups by using a FIT hemoglobin
detection cut off of 50 ng/mL (positive FIT vs. negative FIT)

Tiankanon K et al. Colon Cancer Screening Program in Thailand

and APCS scores (high-risk vs. average-risk). We stratified 957
asymptomatic subjects who presented for CRC screening into
4 groups. The first group contained patients with high risk
and positive FIT (n=_84; 8.9%); the second group contained
patients with high risk but negative FIT (1=173; 18.2%); the
third group contained patients with an average risk but posi-
tive FIT (n=192; 20.3%); and the last group contained patients
with an average risk and negative FIT (n=499; 52.6%). All
patients underwent a colonoscopy, which was performed by
experienced endoscopists who had performed more than 1,000
colonoscopies, with an acceptable adenoma detection rate (ad-
enoma detection rate >20%). We found that the prevalence of
advanced adenoma in groups 1, 2, 3, and 4 were 36.9%, 11.6%,
12.0%, and 6.4%, respectively.”” Subjects in group 1 had a
significantly higher detection rate of advanced neoplasia com-
pared to the other 3 groups (6.15-fold, 95% confidence inter-
val, 3.72-10.17). In this study; no cancer was found in group
4. Seven cancers were discovered in the study; 4 were found
in the group 1, 1 in group 2, and 2 in group 3. Evidently, the
result demonstrated the synergistic effect of combining FIT
with the clinical risk score. This result further suggests that
those with positive FIT results and high-risk scores should be
prioritized for colonoscopy; while those with either high-risk
scores alone or positive FIT results alone can wait to undergo a
colonoscopy. The latter 2 subgroups shared a similar rate (12%)
of advanced neoplasia. In addition, if colonoscopy resources
allow, subjects with negative FIT results and an average-risk
score could be the last group to undergo colonoscopy."”

After this successful pilot study, an official nationwide Thai-
land CRC screening program was launched in October 2017
which used a one-time FIT with an initial cutoff level of 100
ng/mL. However, preliminary results suggest that the optimal
FIT cutoft level for CRC screening in Thailand must be adjust-
ed according to colonoscopy resources and the target popula-
tion size.”” Different cut-off hemoglobin levels (range, 10-75
ng/mL) provide different positive rates of FIT (range, 4.5%
to 46.4%) which are then used as the basis for colonoscopy
referral.”* Hypothetically, a higher cutoff value would result
in a lower workload. However, the tradeoff for this adjustment
is the decrease in the sensitivity and the chance of missing
advanced adenoma and cancer. To decrease the colonoscopy
workload and enhance effective FIT-based CRC screening,
optimal cutoff levels should be individualized based on risk
factors.

To determine the optimal cutoff level for our country, we
conducted a multi-center study in 6 hospitals across Thailand
in 2017.” The study assessed test performance in detecting
advanced adenoma and CRC with FIT cutoff values of 25, 50,
100, 150, and 200 ng/mL. Among 1,479 patients, adenoma,
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advanced neoplasia, and CRC were present in 547 (37%), 137
(9.3%), and 14 (0.9%) participants, respectively. The study
revealed that cut-offs from 25 ng/mL to 200 ng/mL had both
relatively high sensitivity (range, 64.3%-78.6%) and specific-
ity (range, 82.3%-95.6%) for CRC and fair sensitivity (range,
16.8%-42.3%) with high specificity (range, 84.2%-96.3%) for
advanced neoplasia. For CRC detection, cutoffs at 150 ng/
mL and 200 ng/mL yielded similar positive predictive val-
ues (12.5% vs. 12.3%), negative predictive values (99.8% vs.
99.6%), and numbers needed for a colonoscopy to find one
CRC (8.0 vs. 8.1). When the CRC miss rate was taken into
account, decreasing the cut-off from 150 ng/mL to 25 ng/mL
did not increase the CRC detection rate (CRC miss rates [1n=3]
21%), whereas increasing the cut-off from 150 ng/mL to 200
ng/mL resulted in an increased CRC miss rate to 35% (n=>5).
Based on these results, we propose that the optimal FIT cutoff
for Thailand should be 150 ng/mL because it offers both high
positive and negative predictive values for advanced neoplasia
detection and reduced colonoscopy workload without increas-
ing the rate of missed CRC.”

After the recommendation of increasing the cut off value,
some experts have raised concerns and suggested that the FIT
cutoff value for high risk patients should be lowered in order
to avoid missing significant lesions.” To answer this question,
another multi-center prospective study evaluated the diag-
nostic performance of the FIT at different cutoffs in high-risk
subjects, as defined by the APCS scoring system, compared to
average-risk subjects.”* A total of 1,713 patients were recruited
for the study. A total of 1,222 (71.3%) subjects were classi-
fied as average-risk and 491 (28.7%) subjects were high-risk.
At the cutoff values of 25, 50, 100, 150, and 200 ng/mL, the
average sensitivities for the detection of advanced neoplasia
decreased from 42% to 32%, 23%, 18%, and 17%, respectively.
At the cutoff values of 25 ng/mL and 150 ng/mL, patients in
the high-risk group yielded significantly higher sensitivities
than those in the average-risk group (cutoffs at 25 ng/mL =
52.3% vs. 34.4%, p=0.03; cutoft at 150 ng/mL = 32.3% vs.
17.8%; p=0.04).>* At this cutoff, high-risk patients still yielded

Table 1. Colorectal Cancer Screening Protocol in Thailand

comparable specificity for advanced neoplasia (92%) and high
negative predictive values to reject the risk of colon cancers
(100%).”* At a cut-off of 25 ng/mL, the number of needed
colonoscopies to find one advanced neoplasia for the high-
risk and average-risk groups was 2.8 and 6.1, respectively. As
a result, our study suggests that using the 25 ng/mL cutoff for
high-risk patients and the 150 ng/mL cutoff for average-risk
patients could maintain the sensitivity for CRC (80%) (Table
1).” Recently, we initiated a large population-based study eval-
uating the two-step CRC screening approach with a combina-
tion of different FIT cutoffs and clinical risk stratification. This
study is ongoing.

Evidence from previous studies, including Western and
Asian studies, demonstrated the association between the
risk of colorectal adenoma development and obesity.”” Even
though the prevalence of obesity in Thailand is not as high as
in Western countries, it has been increasing. According to a
2009 national survey, the prevalence of obesity with body mass
index (BMI) >25 kg/m’in adults increased dramatically from
18.2% in 1991 to 24.1% in 1997 and 28.1% in 2004. For those
with BMI >30 kg/m’, the prevalence increased from 3.5% to
5.8% to 6.9% in the corresponding years.” Therefore, Thailand
is facing an increasing prevalence of overweight population. In
addition to traditional risk factors for CRC, being overweight
was proposed as another important factor contributing to the
development of CRC.”

As a result, our research group conducted a prospective
cross-sectional study in 2019 to evaluate the efficacy of col-
orectal neoplasia detection using the modified APCS score.
The modified APCS score includes a combination of tradition-
al risk factors of from APCS score plus the overweight risk fac-
tor.” A total of 338 asymptomatic subjects, aged 50-75 years of
age, who attended the CRC screening clinic were included in
the study. Subjects were categorized into an average-risk group
and a high-risk group according to the original APCS score.
BMI cut-off at 23 kg/m’ for the Asian population was used to
define overweight subjects according to WHO expert consulta-
tion criteria.”” Based on this criterion, 192 subjects (57 %) were

Target population >50 years

Persons involved

The Asia-Pacific Colorectal Screening score
Fecal immunochemical test cutoff vale for average- risk group
Fecal immunochemical test cutoff vale for high-risk group

Overweight (body mass index>23 kg/m’)

14 million

Village health volunteers, institution-based health personnel,
reimbursement coders, pathologists, patients due for screening

Gender, age, smoking, and family history of colon cancer
150 ng/mL
25ng/mL

Increase in colorectal cancer risk
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defined as overweight. The detection rates of adenoma and
advanced adenoma in overweight subjects were significantly
higher than those in subjects with normal weight (for adeno-
ma 44% vs. 24%, p <0.01; for advanced adenoma, 12% vs. 2%,
P<0.01, respectively).” Using the combination of the original
APCS score and the overweight risk factor, adenoma detec-
tion rates significantly varied among the 4 groups: 64% in the
high-risk with overweight group, 40% in the average-risk with
overweight group, 32% in the high-risk with normal weight
group, and 21% in the average-risk and normal weight group
(p<0.01).” In other words, the result demonstrated the syn-
ergistic effect of combining APCS score and being overweight
for the prediction of colorectal neoplasia detection. However,
before being integrated into routine practice, the modified
APCS score requires further validation by comparing it with
the standard APCS score.

Lastly, FIT-based CRC screening in Thailand will only be
effective when a high proportion of subjects with a positive
result uptake further diagnostic colonoscopy. In addition,
it is vital for the national database registry to evaluate long-
term outcomes, including CRC incidence and mortality.
Our nationwide CRC screening program can still be further
improved through various methods such as training more en-
doscopists, investing in endoscopy units, and providing better
quality measurement and reimbursement systems. For the
ultimate goal of reducing the incidence of CRC and CRC-re-
lated mortality in Thailand in the future, ongoing and future
research is needed to help develop better policies for primary
and secondary prevention.

CONCLUSIONS

CRC is one of the most important healthcare burdens in
Thailand. Due to the fact that Thailand is a country with
limited-resources, the two-step approach led by FIT has been
chosen. However, additional adjustments to the FIT cutoff
value and clinical risk stratification may be used to stratify the
priority of the colonoscopy schedule. However, the benefits
of this approach in Thailand will not be seen until a few more
decades.
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