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I. Summary

Colorectal cancer (CRC) is a serious malignancy affecting the colon and
rectum. Globally, it is the third most common cancer, with an estimated 1.9 million
new cases and 903,859 deaths in 2022. In Bulgaria, CRC is the most frequently
diagnosed cancer, comprising 15.5% of new cases and resulting in 2,759 deaths
annually.

Key risk factors include age, genetic predisposition, polyps, and unhealthy
lifestyle choices. Early detection is critical for successful treatment, with a five-year
survival rate of around 90% when diagnosed eatly.

Bulgaria currently lacks an organized colorectal cancer (CRC) screening
program, thus posing a significant public health challenge. Unlike many European
countries that have implemented systematic CRC screening to detect the disease at
an early, more treatable stage, Bulgaria has yet to establish such an initiative on a
national scale. This absence results in delayed diagnoses, often when the disease has
already progressed to advanced stages, leading to poorer survival rates and
increased treatment costs. As such, Bulgaria is the only EU country which has
increased levels of mortality due to cancer. It is important to note, that it wasn’t
until 2023 that Bulgaria adopted a national anti-cancer plan- one of the last
European countries to do so . A pilot CRC screening campaign launched in
Bulgaria in 2024 aimed to enhance early diagnosis. This programme marks a
significant step forward as the first CRC screening initiative in Bulgaria. The initial
target was to screen 50,000 individuals, providing access to free tests. Expected
outcomes of the pilot programme include increased early CRC diagnosis and a 30%
reduction in mortality by 2030.

The national CRC screening campaign represents strategic initiative aimed at
preventing the disease and improving public health in Bulgaria. Through targeted
efforts for early diagnosis and active public awareness, the campaign has the
potential to extend the lives of CRC patients, as well as increase their

quality-adjusted life years. Through a systematic analysis of the collected data, the



results of the pilot campaign will inform future health policies and strategies,
demonstrating the potential for implementing a national CRC screening program.

The pilot screening campaign for colorectal cancer was conducted from
March 28 to June 30, 2024, with an option for extension until July to accommodate
participants. The campaign is a private initiative, led by the Lachezar Tsotsorkov
Foundation, which has a network of subcontractors and partners.. The campaign
used multiple communication channels, including the Internet, television, radio
stations, social media and printed materials, to raise awareness.

Free testing kits were provided through laboratories, pharmacies, and other
channels, with patients returning the samples to partnering laboratories for analysis.
Results were sent to patients, with routine screening recommended in the case of a
negative result and additional tests, including colonoscopy, recommended in the
case of a positive result.

The campaign primarily targeted individuals aged 50-74 but was also open to
those over 18 at high risk or showing symptoms. As a result, 16.2% of participants
were under 50 years of age. This aligns with the most recent recommendations
from the Centers for Disease Control and Prevention (CDC), which advise
screening for individuals aged 45 and older due to the increasing incidence of CRC
in younger populations. This flexible approach underscores the importance of
individualized screening that takes into account not only age but also other risk
factors.

The colon cancer screening pilot campaign registered 93,381 tests
performed. Of these, 85.75% were negative, 14.22% were positive, and 0.03% were
indeterminate. 63.28% of the participants were female, and 36.64% were male. The
rate of positive results was 11.93% in females and 18.19% in males. The mean age
of the participants was 61.3 years. The number of positive results increased with
age: 8.5% (18-49 years), 14.4% (50-74 years) and 20.2% (75+ vyears). Sofia
accounted for the largest share of participants (17.2%). Television was the most
effective outreach method (45.1%), followed by personal recommendations

(24.6%). Moreover, 7.7% of the participants had a previous diagnosis of cancer,
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and 16.2% had a family history. Continued participation from the population,
especially males and older patient groups, remains critically important.

The colorectal cancer (CRC) screening program in Bulgaria demonstrated
substantial health and economic benefits. The total budget by 31 August 2024 was
EUR 731,340.27(BGN 1,430,376.91), with the cost per participant being EUR 7.84
(BGN 15.34), covering tests and public awareness efforts. According to the
analysis, the cost of six months of treatment per patient with stage III-IV colorectal
cancer (CRC) amounts to EUR 6 417,85 (BGN 12,552.23; including
pharmacotherapy and hospitalizations for treatment administration).

The cost of this pilot screening program is justified, as it results in cost
savings and improved health benefits for CRC patients. Early screening facilitates
timely diagnosis and treatment of asymptomatic patients, thereby avoiding the more
expensive later stages of treatment. Health utility modelling indicates that the
screening program results in treatment cost savings for late-stage CRC and
improves health benefits for patients, expressed as an increase in quality-adjusted
life years (QALYS).

The CRC screening program saves EUR 67.07 (BGN 131.18) and gains
+1.58 QALYs per CRC patient over a modelled lifetime time horizon of 50 years.
For the estimated 747 patients expected to be identified through the pilot program,
this translates to total savings due to earlier diagnosis of EUR 50 101.61 (BGN
97,990.21) and utilities of +1,179.59 QALYSs gained. This improvement in health
utilities also has a direct economic impact on the country. Approximately 56% of
the program participants are of working age, meaning their improved health
contributes an estimated EUR 1594740522 (BGN 31,190,406.30) to GDP,
equivalent to 0.017% of Bulgaria’s total GDP in 2023.

Based on data from the pilot screening program, it can be concluded that the
introduction of a national CRC screening program would yield even greater health
and economic benefits, provided that the high efficiency of participant outreach
and test performance seen in the pilot program is maintained. Furthermore,

successful referral of participants for follow-up colonoscopy after positive results is
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essential. The national implementation of the program is expected to yield
significant cost savings by preventing advanced-stage colorectal cancer (CRC) cases
through early diagnosis. For the target population aged 50-74 years, projected
savings amount to EUR 13,848,917.98 (BGN 27,086,122.96) for the period
2025-2029, and EUR 33,111,796.21 (BGN 064,761,029.33) for individuals aged 18
years and older during the same period. Additionally, between 2033—2037, further
savings of EUR 16 837 337.24 (BGN 32,930,961.64) are anticipated for the 50—74
age group, and EUR 40 256 898.07 (BGN 78,735,630.65) for the 18+ population,
due to a reduced incidence of CRC. These savings stem from the preventive impact
of widespread early detection, expected to materialize eight years after the
program’s introduction.

The pilot CRC screening program demonstrates clear advantages over the
screening initiative outlined in Bulgaria’s National Cancer Control Plan for 2027.
The National Cancer Control Plan aims to screen 100,000 participants by 2027,
allocating EUR 76,69,380.00 (BGN 15,000,000) for this purpose (EUR 76,69
[BGN 150] per participant). In contrast, the pilot program screened 93,218
participants over three months (March 28 to June 30, 2024) at a cost of EUR
731,340.27 (BGN 1,430,376.91),EUR 7.84 BGN 15.34) per participant). Expanding
the program's reach could lead to the detection of significantly more CRC cases,
including an estimated 366 additional early-stage patients each year who might

otherwise go undiagnosed under limited screening coverage.

The pilot program identifies more early-stage CRC cases than the National
Cancer Control Plan, delivering considerable incremental health utilities (+863.77
QALY per year) and economic contribution to GDP (+EUR 11,68 [+BGN 22.84]

million per year).

These results highlight the pilot screening program’s dual success: improving
health outcomes and delivering significant economic advantages for the healthcare

system and society. Additionally, it establishes a strong foundation for how a



national CRC screening campaign, modelled after the pilot's success, could deliver
even greater health and economic benefits.

The pilot CRC screening program achieved notable success, screening over
90,000 people in just three months, identifying the most effective channels for
participant outreach, and analysing demographic characteristics. In contrast, the
current National Cancer Plan aims to screen 100,000 individuals over 4 years,
reflecting a substantially limited population coverage compared to the pilot
program.

To enhance outcomes and expand coverage, three key recommendations are
proposed: 1. Strengthen the referral and follow-up system: Ensure the timely
referral of patients with positive results to specialists. 2. Expand the network of
laboratories: Maintain and extend facilities, including the use of mobile screening
units in remote areas. 3. Use the program as a model for other health initiatives,
integrating educational efforts to encourage lifestyle and dietary changes. The 2024
campaign employed a multi-channel communication approach and included

individuals aged 18 and older, increasing accessibility to screening services.



II. Introduction

Colorectal carcinoma (CRC) is a type of cancer that develops in the colon or
rectum. It represents a major public health problem, as it is one of the most
common types of cancer worldwide and is characterized by significantly high
mortality rates. Colorectal cancer usually begins as noncancerous polyps — small
clusters of cells located on the inner lining of the colon or rectum. Although most
polyps are benign, some types, such as adenomas, can become cancerous if left
untreated (Figure 1). CRC can be classified based on its location: colon cancer,
which originates in the colon, and rectal cancer, which begins in the rectum. These
two types are often collectively referred to as colorectal cancer due to their
anatomical and pathological similarities.”

The Vogelstein Model of Colorectal Cancer Progression

Healthy colon Colon cancer

10 year progression - i

e
e
e
Loss of tumor Activation of Loss of tumor Loss of tumor .
suppressor gene APC KRAS oncogene suppressor gene DCC suppressor gene p53
\ H H H E Additional
mutations
Normal epithelium i Small benign growth . Large benign growth i Large benign growth ' Malignant tumor
(No abnormalities) ———» (Polyp) —— (Earlyadenoma) ——— (Late adenoma) . »  (Carcinoma)
N R h \ B R I -\\\’/ - = k" 4
f it \
% '\\‘, A AL 2 &4 A - A
=% — — N — '_ o A — BT

Figure 1. Progression of CRC

Reference: @

(A) The initial genetic event leads to the formation of a small, benign polyp. This occurs due to the inactivation of
the APC gene, a critical tumor suppressor. (B) The next stage involves the transition from a small polyp to a large
benign early adenoma. Activation of the KRAS oncogene, a key driver of cell proliferation, facilitates the growth and
expansion of the adenomatous polyp. (C) Subsequently, the loss of the tumor suppressor gene DCC contributes to
the development of a late adenoma, resulting in large benign growth. (D) The next stage is the progression from a
late adenoma to an invasive malignant tumor or carcinoma which is a result of the loss of the tumor suppressor gene
TP53. (E) In the final stage, an advanced, invasive malignant tumor mass forms. This stage may also involve
additional genetic alterations beyond the primary events.

In 2022, CRC was reported as the third most common cancer worldwide,
with approximately 1,926,118 new cases reported. The highest age-standardized
incidence rates (ASRs) were recorded in Eutrope, followed by Australia/New

Zealand and North America.”’ Conversely, the lowest ASRs were observed in
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Africa and the Eastern Mediterranean region. CRC is also the second leading cause
of cancer-related deaths globally, with approximately 903,859 deaths registered in
2022. BEurope accounted for the highest age-standardized mortality rate (ASMR)."
According to GLOBOCAN data, colorectal cancer was the most common
cancer type in Bulgaria in 2022, representing 15.5% of all newly diagnosed cancer
cases. That same year, 2,759 people died from CRC, making it the second leading
cause of cancer-related death in the country. Bulgaria is the only country in the
European Union (EU) to report an increase in cancer mortality — 8% in males and
5% in females — compared to the EU average decrease of 10% for males and 5%

for females.?

46,80%
. Colorectal cancer =Lung cancer . Breast cancer
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Figure 2. Cancer Incidence in Bulgaria, 2022 (Both Sexes)

Reference: ©
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The global burden of CRC is projected to rise substantially in the next
decades. By 2040, the annual number of new CRC cases is expected to increase by
63.3%, growing from 1,931,590 in 2020 to 3,154,674.% This alarming growth
highlights the urgent need for implementing effective, widespread screening
programs. Timely intervention through such programs can significantly improve
prognosis and patient outcomes. Although current guidelines recommend routine
screening for individuals aged 50 to 74 years, the identification of additional risk
factors may warrant an expansion of these criteria.” Effective screening programs
hold immense potential to substantially reduce both the incidence and mortality of
CRC.

The etiology of CRC is complex and multifactorial. Age is a significant risk
factor, with incidence rising notably among individuals aged 40 to 50 and
continuing to increase with each subsequent decade.”

Approximately 20% of CRC cases are associated with genetic

predispositions, including Lynch syndrome and familial adenomatous polyposis
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(FAP), which increase the risk of developing the disease threefold in first-degree
relatives of CRC patients.”’” Non-cancerous conditions such as colorectal polyps
and inflammatory diseases like ulcerative colitis and Crohn's disease also predispose
individuals to developing CRC, particularly in the presence of long-standing
inflammation. Studies indicate that 3—5% of patients with ulcerative colitis develop
CRC, with the risk increasing to over 10% after 20 years with the disease.*'"
Additionally, 15—40% of colorectal cancer (CRC) cases arise from colon polyps,
with the likelihood of malignancy increasing with adenoma size.!?

Lifestyle factors significantly influence CRC risk.">'¥ A diet high in red and
processed meats, low fiber intake, smoking, excessive alcohol consumption,
physical inactivity, and obesity are associated with heightened CRC risk. Conversely,
regular physical activity and a diet rich in fruits, vegetables, and fiber are associated
with a reduced risk of CRC. The use of aspirin, non-steroidal anti-inflammatory
drugs (NSAIDs), hormone replacement therapy, and statins has shown an inverse
relationship with CRC risk; however, some, such as aspirin, carry potential side
effects, including bleeding, warranting further investigation.!”

CRC is a multifactorial disease that develops through the
adenoma-carcinoma sequence — a multistep process involving the accumulation of
mutations in genes regulating cell growth and proliferation. This progression begins
with hyperplasia of epithelial cells lining the colon, advancing through stages of
atypical hyperplasia and adenomas, and culmination in cancer may occur.!?
Approximately 75-80% of CRC cases are sporadic, resulting from the gradual
accumulation of genetic mutations, while hereditary forms, comprising 15-30%, are
linked to specific gene abnormalities."”

The clinical presentation of CRC varies based on tumour location, stage, and
complications, such as obstruction or metastases."” Eatly stages are often
asymptomatic, underscoring the critical importance of screening. As the disease
progresses, symptoms like changes in bowel habits, rectal bleeding, abdominal
discomfort, unexplained weight loss, fatigue, and weakness may emerge.®’ These

non-specific symptoms often delay diagnosis, complicate treatment, and worsen
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survival rates. Given the asymptomatic nature of early-stage CRC, screening is
essential for early detection and effective treatment, ultimately reducing CRC
mortality.

CRC prevention can be categorized into primary and secondary approaches.
Primary prevention focuses on mitigating risk factors and enhancing protective
behaviors (diet, physical activity, specific medications/supplements).!” Lifestyle
changes, including smoking cessation, reduced fat intake, and increased physical
activity, can reduce CRC risk. Regular physical activity decreases CRC risk by
25-30%, with optimal results from moderate to vigorous aerobic exercise.!**?
Diets rich in fruits and vegetables have been shown to lower CRC risk by up to
50%.**% Secondary prevention includes CRC screening to detect and remove
precancerous polyps, significantly reducing CRC incidence. Studies have shown that
screening methods such as the fecal occult blood test (FOBT) and lower
gastrointestinal endoscopy (sigmoidoscopy/colonoscopy) play a pivotal role in
reducing CRC mortality."” These preventive measures are crucial for combating
CRC, particularly in light of the growing global burden of the disease. Studies show
primary prevention reduces CRC mortality by 35%, while secondary prevention via
early screening decreases mortality by 53%.%>" Early CRC detection significantly
improves treatment outcomes. Therefore, routine screening is recommended for
individuals aged 50 and older or eatlier for high-risk groups.

Early diagnosis of CRC is vital for both patients and the healthcare system,
as it significantly enhances the likelihood of successful treatment and improves
patient survival rates. The five-year survival rate for eatly-stage CRC (stage I) is
approximately 90%, compated to 10-14% for late-stage CRC (stage IV).*”
Treatment of early-stage CRC often involves surgery, avoiding costly therapies like
chemotherapy, targeted therapy, or immunotherapy required for advanced stages.*”
Treating early-stage CRC often leads to fewer side effects, shorter recovery periods,

and a better quality of life compared to the aggressive treatments required for

advanced cancet.
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From an economic perspective, early diagnosis minimizes healthcare costs
associated with advanced cancer treatments, hospitalizations, and palliative care.*”
Early-stage CRC treatment is also considerably more cost-effective for healthcare
systems, involving fewer medical procedures and shorter therapy durations. In
addition, early detection also reduces productivity losses, as patients more
frequently recover and return to work, alleviating the economic impact of
CRC-related disability and mortality.*”

Early CRC screening and diagnosis significantly improve the chances of
successful treatment, prolong patients’ lives, as well as quality-adjusted life years,
while alleviating the economic burden on healthcare systems and society.

Bulgaria currently lacks an organized colorectal cancer (CRC) screening
program, thus posing a significant public health challenge. Unlike many European
countries that have implemented systematic CRC screening to detect the disease at
an early, more treatable stage, Bulgaria has yet to establish such an initiative on a
national scale. This absence results in delayed diagnoses, often when the disease has
already progressed to advanced stages, leading to poorer survival rates and
increased treatment costs.

In 2024, a pilot CRC screening campaign was conducted to assess its
effectiveness and scope. The campaign is a private initiative, led by the Lachezar
Tsotsorkov Foundation, which has a network of subcontractors and partners, with
institutional support from the Ministry of Health. This institutional support
involved assistance through the Regional Health Inspectorates who distributed
testing kits to local businesses and general practitioners.

The pilot CRC screening programme marks a significant step forward as the
tirst CRC screening initiative in Bulgaria. This pilot program aims to address the
urgent need for early detection by testing the feasibility and impact of organised
screening.. The lack of a nationwide comprehensive CRC screening program
underscores the need for coordinated policy action, improved healthcare
infrastructure, and greater public awareness to reduce the burden of colorectal

cancer in the country.
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Employing a multi-channel approach, the campaign aimed to screen 50,000
individuals aged 18 and older, targeting a broad range of risk groups to enhance
access. The key objective of the campaign was early CRC detection when the
disease is most manageable. Another objective of the program was establishing a
network of laboratories providing free testing in regional cities, ensuring national
coverage and accessibility. A long-term objective of the program was analyzing
collected data to inform future CRC prevention initiatives and health policies in
Bulgaria.

The campaign was conducted between March 28 and June 30, 2024, with
some tests accepted in July to allow the participation of people who experienced
delays in participation.

The analysis encompassed several key aspects aimed at evaluating the
campaign’s effectiveness, accessibility, and overall impact. The program included
males and females, and primarily targeted individuals aged 50—74 years, who are at
the highest risk of developing CRC. Younger individuals with a family history or
relevant medical conditions were also included. Screening was performed using the
immunochemical fecal occult blood test (FOBT or FIT test), with positive results
referred for diagnostic colonoscopy.

The analysis focused on data collected through registration forms included
patient information such as sex, age, place of residence, family history, and previous
medical conditions. Expected outcomes include increased eatly CRC diagnosis and
a 30% reduction in mortality by 2030. Additionally, the analysis examined the
cost-effectiveness of the campaign by conducting a comprehensive review of the
budget and project implementation expenses.

The anonymized and systematized data serve as a strong basis for shaping
future health strategies in Bulgaria, rooted in real-world outcomes and proven
effectiveness. Furthermore, the communication strategy—encompassing media
campaigns, social media, influencer collaborations, and educational initiatives—was

evaluated for its role in the campaign's success.

14



III. Methods

The campaign utilized multiple communication channels. Information was
shared via platforms such as the Internet, television (32-second clips), national
radio stations (32-second spots), healthcare professionals, medical laboratories,
social media (Facebook), print media, and other outlets. To ensure accessibility, free
testing kits were distributed via laboratories and pharmacies.

Patients prepared the material for the FIT test at home according to the
provided instructions. The test samples were then returned to designated
laboratories for analysis. The laboratories processed the samples, and the results
were communicated to the patients. For individuals with negative results, routine
screening was recommended at appropriate intervals. For individuals with positive
results, additional diagnostic tests, including colonoscopy, were advised.

During  registration, patients provided demographic and medical
information, including: age, sex, place of residence, family history, and history of
malignancy.

The campaign’s official communication channels targeted males and females
aged 50 to 74, as recommended by national and international guidelines for
colorectal cancer screening. However, to address broader risk factors beyond age,
the campaign was also open to individuals over 18 years of age. This inclusive
approach allowed high-risk individuals or those with symptoms indicative of early
disease to participate.

This strategic flexibility proved crucial, with individuals under 50
years accounting for 16.2% of all campaign participants. This highlights the
value of an individualized approach to colorectal cancer screening, taking

into account both age and other clinical or personal risk factors.
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IV.  Results and Impact of the Screening Program
Proportion of positive and negative results

A total of 93,381 tests were conducted. For analysis purposes, the number of
tests was assumed to equal the number of participants, as data differentiating
between individual participants was unavailable.

Negative results: (80,075/93,381) 85.75% of participants tested negative.

Positive results: (13,281/93,381) 14.22% of participants tested positive.

0.03% (25/93,381) of participants fell into the category “‘suspicious/uncertain
results”.

Notably, the relatively high percentage of positive results highlights
the necessity for additional diagnostic testing in these individuals. This
percentage was higher compared to prior analyses.

1. Sex distribution of participants
Females: (59,092/93,381) 63.28% of the participants wete females.
Males: (34,219/93,381) 36.64% of the patticipants were males.
Unspecified sex: (70/93,381) 0.07% of all participants were unspecified sex.
Distribution of positive results by sex
Females: (7,047/13,281) 53.06% of all positive results were in females.
Males: (6,225/13,281) 46.87% of all positive results were in males.
Unspecified sex: (9/13,281) 0.07% of all positive results were in people with
unspecified sex.

Although females had a higher absolute number of positive cases,
males exhibited a higher percentage of positive results. Among females,
11.93% (7,0470f 59,092) tested positive. Among males, 18.19% (6,225 of

34,219) tested positive. Nearly 1in 5 males tested positive.

Key findings:

0 Nearly 1in 5 males tested positive.
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2. Age analysis
(The following data points were exciuded: 722, 157,155, 123, 114, and participants aged 0 to
17 years. This adjustment slightly altered the mean age: overall: from 61.26 to 61.28 years;
males: from 60.49 to 60.54 years, females: from 61.70 to 61.72 years)
Age data was missing for 163 participants. The mean age of the participants
was 61.3 * 12.4 years. The mean age of males was 60.5 years and that of females —

01.7 years.

Table 1. Age Distribution into 4 groups and positive results

Age group Number % Number of positive results % (+) results
18-49 years old 15,121 16.2% 1,280 8.5%
50-60 years old 26,163 28.1% 3,081 11.8%
61-74 years old 39,061 41.9% 6,299 16.1%

75+ years old 12,873 13.8% 2,603 20.2%

Age distribution of the participants

18-49 years old 50-60 years old m 61-74 years old 75+ years old

Figure 4. Diagram of age distribution into 4 groups
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Table 2. Age Distribution into 3 groups and positive results

Age group Nuinbe Yo Number of positive results % (+) results
18-49 years old 15,121 16.2% 1,280 8.5%
50-74 years old 65,224 70.0% 9,380 14.4%
75+ years old 12,873 13.8% 2,603 20.2%

Age distribution into 3 groups
14% 16%
70%
18-49 years 50-74 years 75+ years

Figure 5. Diagram of Age Distribution into 3 Groups

Distribution of positive results by age

The frequency of positive results increases with age. Data from this analysis
can be compared to the previous pilot screening program conducted in late 2022
and early 2023, which included 5,717 participants. In the 18—49 age group, 8.5%
tested positive (1,280/15,131), an increase from the 2022-2023 previous pilot
program’s rate of 6.29% (58/922). According to the guidelines, the target group for
CRC screening is 50-74 years. In this group, 14.4% tested positive (9,380/65,224),
which again shows an increase compared to 12.17% (520/4,274) in the eatlier
program. For participants over 74 years, the positive rate was 20.2%
(2,603/12,873), showing a slight decrease from 21.07% (114/541) in the previous
analysis. (Figure 6, Figure 7).
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Key findings:
0 Increase in positive results with age: Positive results rise notably with

age. While only 8.5% of participants aged 18-49 years tested positive,
this percentage reached 14.4% in the 50-74 group and 20.2% in the
group of participants over 75 years of age. This trend highlights the
critical importance of regular screening for individuals over 50, which

is in accordance with the guidelines.

0 Screening target group (50-74 years): The screening target group

(ages 50—-74) comprised the largest proportion of participants (70%)
and exhibited a significant rate of positive results (14.4%). Given the
increasing rates of positive results, this finding emphasizes the

importance of sustained efforts in cancer screening for this age group.

3. Place of residence

The largest share of participants (15,680/90,963, 17.2%) lives in Sofia,
making it the primary city represented in the sample. The next largest city is
Plovdiv with 6,440 participants (7.1%), Varna with 5,773 (6.3%), Burgas with 4,160
(4.6%) and Stara Zagora with 2,441 (2.7%). Other significant cities include Pleven
(2,185 participants), Yambol (1,944), Sliven (1,827), Dobrich (1,507) and Kardzhali
(1,483), Shumen (1,476), Ruse (1,390), Dimitrovgrad (1,195) and Asenovgrad
(1,169). Information for the place of residence was unavailable for 2,418
participants. This broad geographical distribution highlights the campaign’s
representative nature, ensuring extensive coverage and engagement across different

regions of Bulgaria.
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Table 3. Age, sex and positive results by place of residence

Number % Number of positive % (+) results Mean age | % males
results

Sofia 15,680 17.2% 2,100 13.4% 60.2 37.8%
Plovdiv 6,440 7.1% 928 14.4% 60.8 35.2%
Varna 5,773 6.3% 1,095 19.0% 60.9 36.0%
Burgas 4,160 4.6% 508 12.2% 62.0 35.0%
Stara Zagora 2,441 2.7% 250 10.2% 62.3 35.9%
Pleven 2,185 2.4% 294 13.5% 63.3 35.2%
Yambol 1,944 2.1% 266 13.7% 62.8 37.6%
Sliven 1,827 2.0% 207 11.3% 60.7 34.8%
Dobrich 1,507 1.7% 136 9.0% 62.5 37.2%
Kardzhali 1,483 1.6% 177 11.9% 56.7 33.2%
Shumen 1,476 1.6% 178 12.1% 60.5 38.2%
Ruse 1,390 1.5% 120 8.6% 62.8 35.0%
Dimitrovgrad 1,195 1.3% 94 7.9% 62.4 30.2%
Asenovgrad 1,169 1.3% 137 11.7% 61.0 35.8%
Others 44,711 49.2% 6,791 15.2% 61.6 37.1%

Key findings:

0 This study is representative of the entitre country.

4. Communication Channels
Figure 8 illustrates the communication channels through which the
participants learned about the campaign, as indicated in their registration forms.

Data was unavailable for 2,126 participants.
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Communication channel distribution
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Figure 8. Communication channels in the campaign

The largest proportion of participants (45.1%, 41,192/91,255) reported
learning about the campaign through television, underscoring the significant role
of mass media as a powerful communication tool. 24.6% (22,443/91,255) of
participants were informed about the campaign through acquaintances or family
members, highlighting the effectiveness of personal references in distribution of
information. Laboratories accounted for 8.1% (7,417/91,255) of the
communication channels, emphasizing the importance of healthcare facilities in
reaching the target audience. Doctors (predominantly general practitioners)
informed 6.6% (5,989/91,255) of the participants, which is considered a direct
medical recommendation. The internet served as an information source for 5.8%
(5,299/91,255) of participants, demonstrating the growing influence of online
platforms. Pharmacies, where the campaign materials were distributed, informed
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4.6% (4,183/91,255) of participants. Radio informed 2.8% (2,528/91,255) of
participants, while Facebook informed 1.2% (1,132/91,255). The “Other”
category, representing less popular or individual methods, accounted for 1%
(989/91,255). A small group (0.1%, 83/91,255) reported learning about the
campaign through multiple channels, categorized under the “Multiple Sources”

segment.

Cumulative number of tests by dates (February —= August 2024)

75000

50000

Cumulative number

25000

Figure 9. Total number of tests conducted during the campaign
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Figure 10. The timeline of tests conducted, with communication channels

Key (at the top of the figure): blue bar - Facebook; gray bar - radio; orange bar — a digital channel; yellow bar —

television

Table 4. Tests Conducted by Month

Month Number
April 32,114
May 30,812
June 29,226
July 1,226

As illustrated in Figure 10, call center activity (orange bar) peaked in early
April and again in May. These peaks suggest that the call center played an
important role in campaign communication during the initial stages, likely driven by
heightened advertising or increased activity in other communication channels at the
times. Despite the clear peaks in call volume, there is no consistent correlation
between the spikes in calls and the number of tests conducted (blue bar). This
could indicate that calls do not directly translate into immediate test completion but
may serve other purposes, such as providing information or addressing participant
inquiries. After the May peaks, call activity declined in June, potentially signaling

waning interest in the campaign or reduced call center efficiency during the later
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months. However, even as call volume dropped in June and July, the number of
tests performed continued to rise, with noticeable peaks, implying that other factors
or communication channels might have driven the sustained testing activity.

The upper section of Figure 10 illustrates the timeline for specific
communication channels, including Facebook, radio, digital channel, and television.
Among these, Facebook (blue bar) maintained the longest active period, running
throughout the entire campaign. Radio (gray bar) ceased broadcasting shortly
before the campaign concluded, while the digital channel (orange bar) operated
trom early April to early June. Television (yellow bar) broadcasted for short periods
of activity in April and May.

With 45.1% of participants attributing their awareness to television, it
stands out as the campaign’s most effective communication medium.
Personal contact and digital channels also played an important role (Figure
8). Personal recommendations from acquaintances accounted for 24.6% of
participants’ awareness, and the Internet accounted for 5.8%, demonstrating
significant effectiveness in spreading information about colon cancer
screening. Laboratories (8.1%) and pharmacies (4.6%) played significant
roles in campaign outreach, highlighting the need for a multi-channel
approach in the health campaigns that combines traditional and digital
media, as well as direct medical recommendations. Although the call center
played a role in maintaining communication with campaign participants, its

effect on the number of immediate tests performed is not clear.
Key findings:

[0 Television as the most influential channel: With 45.1% of participants

learning about the campaign through television, television remains the
cornerstone of awareness-building, This finding highlights the broad

reach and influence of traditional media, particularly for engaging diverse
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audiences. Improved airtime positioning compared to previous campaigns

contributed to its much higher success.

[0 Personal recommendations have a substantial role: Personal

recommendations from acquaintances come in second place with 24.6%,
highlighting the enduring importance of direct communication. This
tfinding emphasizes the need to incorporate social engagement strategies

and direct connections into health campaigns to maximize impact.

0 Healthcare facilities as key intermediaries: Laboratories (8.1%) and

general practitioners (6.6%) also play significant roles, likely serving as
trusted sources of information during routine visits. Medical
recommendations clearly influence participation. Leveraging healthcare
professionals, particularly general practitioners, as proactive referrers to
screening programs is crucial for future campaigns. They should play a
leading role in referring patients to screening programs by providing
proactive and personalized information. Strengthening doctor-patient
relationships can further enhance campaign participation and

effectiveness.

0 The internet and online platforms: While not as dominant as

traditional media, the internet (5.8%) and Facebook (1.2%) demonstrated
their value, especially for engaging younger or tech-savvy audiences.

These channels should continue to evolve alongside traditional media.

Patients diagnosed with cancer and family history

Column “Patients diagnosed with cancer”

2,261 participants did not provide data for the column “Patients Diagnosed
with Cancer”. Of the remaining 6,979/91,120 (7.7%) reported “Yes”, while
84,141/91,120 (92.3%) reported “No”.
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Table 5. Patients diagnosed with cancer by age, sex and place of residence

Numbe % Patients Diagnosed with Patients Diagnosed with
r Cancer Cancer, %

Sofia 15,680 17.2% 1,271 8.1%
Plovdiv 0,440 7.1% 478 7.4%
Varna 5,773 6.3% 452 7.8%
Burgas 4,160 4.6% 350 8.4%
Stara Zagora 2,441 2.7% 181 7.4%
Pleven 2,185 2.4% 207 9.5%
‘Yambol 1,944 2.1% 140 7.2%
Sliven 1,827 2.0% 143 7.8%
Dobrich 1,507 1.7% 118 7.8%
Kardzhali 1,483 1.6% 81 5.5%
Shumen 1,476 1.6% 89 6.0%
Ruse 1,390 1.5% 121 8.7%
Dimitrovgrad 1,195 1.3% 82 6.9%
Asenovgrad 1,169 1.3% 91 7.8%
Others 44,711 49.2% 3,175 7.1%
Sex, males 34,219 36.6% 2,034 5.9%
Sex, females 59,092 63.3% 4,942 8.4%
18-49 years old 15,121 16.2% 462 3.1%
50-60 years old 26,163 28.1% 1,330 5.1%
61-74 years old 39,061 41.9% 3,486 8.9%
75+ years old 12,873 13.8% 1,695 13.2%

“Family History” column
2,345 participants did not provide data for the column “Family History”. Of

the remaining 14,770/91,036 (16.2%) reported “Yes”, while 76,266/91,036 (83.8%)

reported “No”.
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Table 6. Family history by age, sex and place of residence

Number % Family history (FH) FH, %
Sofia 15,680 17.2% 3,195 20.4%
Plovdiv 6,440 7.1% 1,091 16.9%
Varna 5,773 6.3% 984 17.0%
Burgas 4,160 4.6% 647 15.6%
Stara Zagora 2,441 2.7% 360 14.7%
Pleven 2,185 2.4% 345 15.8%
Yambol 1,944 2.1% 254 13.1%
Sliven 1,827 2.0% 259 14.2%
Dobrich 1,507 1.7% 190 12.6%
Kardzhali 1,483 1.6% 134 9.0%
Shumen 1,476 1.6% 223 15.1%
Ruse 1,390 1.5% 283 20.4%
Dimitrovgrad 1,195 1.3% 179 15.0%
Asenovgrad 1,169 1.3% 180 15.4%
Others 44,711 49.2% 6,446 14.4%
Sex, males 34,219 36.6% 4,794 14.0%
Sex, females 59,092 63.3% 9,968 16.9%
18-49 years old 15,121 16.2% 3,121 20.6%
50-60 yeats old 26,163 28.1% 4,509 17.2%
61-74 years old 39,061 41.9% 5,558 14.2%
75+ years old 12,873 13.8% 1,560 12.1%

Key findings:

Some participants had a family history, which increases the risk of
developing CRC. It is essential to emphasize that family history is one of the
factors that can increase risk, but early detection through screening is
critical for all groups, regardless of family history. By ensuring regular and
timely screening for all individuals, including those with a family history, the
frequency of early diagnosis can be increased, and clinical outcomes can be
improved. Screening remains an essential strategy for reducing morbidity
and mortality in the general population, regardless of the presence of

familial risk factors.
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V.  Economic Analysis of a Colorectal Cancer Screening Program
a. Examples from Other Countries

Economic burden of CRC

Colorectal cancer (CRC) is the third most commonly diagnosed malignancy,
accounting for approximately 1.9 million cases annually — 10% of all new cancer
cases worldwide. Its incidence increases substantially with age and has traditionally
been highest in Western, developed nations. However, developing countries are
now experiencing significantly rising rates. With the ageing population, CRC is
becoming a rapidly growing challenge for many societies, highlighting the need for
major prevention efforts. A number of effective screening options are available, and
the implementation of well-organized screening programs could have a significant
impact in reducing the future burden of the disease. The total economic burden of
CRC is estimated at around EUR 19 billion per year in Europe alone. This figure is
expected to rise in the coming years.®")
Screening programmes as a method to reduce the economic burden of CRC:

decrease in morbidity and mortality
A recently published guideline from WHO Europe identifies CRC screening

as one of the most cost-effective public health interventions, frequently described
as the “best investment” in cancer prevention strategies. The guideline urges
countries to implement organized screening programs with at least 70% coverage
of the eligible population to maximize their impact. This approach aims to achieve
earlier detection, better outcomes, and significant reductions in CRC burden across

32)

Europe.

Evidence from countries with established screening programs demonstrates
substantial reductions in CRC incidence. Initially, countries with high-coverage
screening often observe a short-term rise in diagnosed cases. Over time, these
programs lead to a higher proportion of stage I diagnoses. Conversely, countries
without widespread screening experience stable or increasing incidence rates.””

Screening also reduces CRC mortality by detecting malignancies at an earlier, more
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treatable stage and by identifying and removing precancerous lesions before they
progtess to cancer.””

Indeed, international population-based studies have shown that CRC
incidence reduction has been observed with screening programs based on flexible
sigmoidoscopy (18-26% in intention-to-screen analyses and 31-35% in
pet-protocol analyses in a randomized clinical trial [RCT]), colonoscopy (68% in a
meta-analysis of observational studies), and FIT (10-22% in observational studies).
Evidence for the effectiveness of gFOBT in reducing incidence is limited, but one
Minnesota study reported a 17% reduction.®>*)

Studies have shown significant reductions in mortality with different
screening methods: gFOBT demonstrated a 15% reduction in intention-to-screen
analyses and 25% in per-protocol analyses; FIT resulted in a 10-50% reduction in
observational studies; flexible sigmoidoscopy yields an 18-30% reduction in

intention-to-screen analyses and 38—41% in per-protocol analyses; and colonoscopy

achieves an approximately 70% reduction in observational studies.®*>**?

Examples of screening programs in other countries

The Netherlands launched its national CRC screening program in 2014 with
the objective of reducing CRC mortality. Its focus is detecting precancerous
advanced adenomas and early-stage cancers through stool-based tests. Between
2018 and 2021, 72% of targeted participants returned FIT samples. Of those with
positive FIT results (270,547), 85% underwent colonoscopy. Screening led to the
detection of 12,156 CRC cases and 70,526 advanced adenomas. These results
underscore the effectiveness of well-organized screening programs in achieving

early diagnosis.*”

The Colorectal Cancer Screening Program in Paris, launched in 2016 and
running until June 30, 2017, targeted individuals aged 50-74 years. Participants
underwent the OC Sensor®” FIT test, which detects hemoglobin in stool. Data were

collected over 18 months. Of the 620,227 eligible individuals, 409,340 were invited
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to participate, and 88,796 completed the test, yielding a participation rate of nearly
22%. Among participants, 4.3% tested positive in FIT. Of those, 70.5% underwent
colonoscopy, leading to the detection of 2,401 colorectal lesions, including 205
cases of colorectal cancer. While participation was lower than anticipated, the
program effectively identified advanced adenomas and colorectal cancer. The
Colorectal Cancer Screening Program in Paris highlighted the effectiveness of the

FIT in identifying advanced adenomas and colorectal cancer.™?

The national colorectal cancer screening program in Slovenia began in 2015,
targeting individuals aged 50-74 years and also utilizing FIT. Over two years,
303,343 individuals participated out of 536,709 invited. Among those screened,
0.2% tested positive (15,310 individuals), resulting in 13,919 colonoscopies. The
program detected 862 cases of colorectal cancer and 5,159 advanced adenomas.®

5.63% of individuals with a positive FIT were diagnosed with CRC based on data

from the Slovenian screening program (862 out of 15,310 people).

b. Purpose of the Analysis
This analysis aims to evaluate the costs associated with the pilot colorectal
cancer screening program using FIT in Bulgaria, conducted between March and
July 2024. Additionally, the analysis assesses the program’s potential economic
impact and its health utilities for patients through early CRC detection and
treatment. Based on these findings, the cost-effectiveness of the program and its

economic implications for Bulgaria can be determined.

c. Applied Analysis
A cost-utility analysis (CUA) was performed to compare the outcomes of a
CRC screening program versus no program. This included calculating the costs of
screening and treatment per CRC patient, along with health utilities in the form of
quality-adjusted life years (QALYs) gained. An economic impact analysis of

implementing a CRC screening program in Bulgaria was also conducted.
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d. Campaign Costs

The first stage of the pilot CRC screening program in Bulgaria used
immunochemical tests for occult blood (FIT or iIFOBT). Consumables, specially
purchased by the Foundation, were provided to laboratories for qualitative testing
of participant samples. Participants collected their samples using customized test
kits, each containing a feces container, information brochure, and laboratory
registration form. These kits were pre-distributed in 225 physical locations of
SOpharmacy pharmacies, as well as to laboratories, the Regional Health
Inspectorate (RHI), general practitioners (GPs) and other partners. Online
distribution via SOpharmacy was also carried out (Figure 11). While the use of
special testing kits was optional, as participants could collect samples in any
container, the kits significantly facilitated the process. This was especially
important, as collecting fecal samples can be an uncomfortable experience for

participants.

The first stage of collecting and testing samples from participants lasted
trom March 28 to June 30, 2024, but tests were performed until July 16-17, 2024. A

total of 93,218 tests were performed.
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Testing kits (a total of 255 760 )
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= SOPharmacy = Laboratories = RHI GPs, other direct partners
Figure 11. Distribution of Testing Kits

The budget for the pilot screening program also accounted for creating an
educational campaign targeting general practitioners and disseminating information
through national media channels (television, radio, and digital advertising), social
networks, and influencers. Additionally, it included the development of an
informational website to support the initiative.***” The costs of procuring and
distributing tests, conducting laboratory analyses, and managing logistics such as
shipping, coordination, project management, and demand planning were also
included. By August 31, 2024, the total expenditure for the National
Campaign amounted to EUR 731,340.27 (BGN 1,430,376.91).

Based on the allocated budget and the number of participants, the cost per
participant was calculated at EUR 7.84 (BGN 15.34). This figure encompasses not
only the cost of the tests but also the expenses related to the information
campaigns promoting the screening program.

e. Structure of the Applied Analysis: Markov Model
To evaluate the cost-effectiveness of the CRC screening program (SP)

compared to no program, a Markov model was constructed using TreeAge Pro
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2023 software. The model includes four health states (undiagnosed patient with
CRC, diagnosed patient with stage I-II CRC, diagnosed patient with stage III-IV
CRC, and death). The structure of the model is summarized in Figure 12,
illustrating transitions between health states.

Two arms were analyzed: the assessed arm “With screening” and the
comparator arm “Without screening”. The structure of the model is consistent
across both arms and is detailed in Figure 13.

The analysis was conducted over a lifetime horizon (50 years) to
comprehensively capture the life span of the modeled patients. Each model cycle
represents one year, and an annual discount rate of 3.5% was applied to both costs
and utilities after the first year. The analysis was conducted from the perspectives of
the National Health Insurance Fund (NHIF) and the payer of the screening
program. Only CRC patients were modeled. The model assumes that all CRC
patients, whether screened or unscreened, will eventually be diagnosed. The
primary distinction between the two arms lies in the timing of diagnosis — patients
in the “With screening” arm are more likely to be diagnosed at earlier stages (I-1I),
whereas those in the “Without screening” arm are more likely to be diagnosed at

later stages (I1I-IV).

Undiagnosed ;
patient with CRC Death

Diagnosed patient
with stage [11-IV

Figure 12. Markov Model Structure by Health States
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Stage I/ll CRC

Stage WV CRC

Stage I/ll CRC
Stage WAV CRC
Dead

Stage Ull CRC

Stage NIV CRC

Stage Il CRC

Stage NIV CRC

Dead

Stage NIV CRC

35



Input Data for Transition Probabilities Between Health States
Screening programs enable a higher percentage of patients to be diagnosed
at earlier stages of colorectal cancer, improving survival rates and quality of life.
The probabilities for transitioning to “diagnosed patient with stage I-1I
CRC” or “diagnosed patient with stage III-IV CRC” are derived from data
collected through a screening program in the Netherlands and are summarized in

Table 7.9

Table 7. Input Data for Diagnosis Probabilities in Stage I-II and Stage
III-IV CRC

Strategy Stage I-II CRC Stage III-IV CRC
Detected within the screening 67.00% 33.00%
program

Detected outside the screening
program

46.00% 54.00%

The model incorporates stage-specific CRC mortality probabilities.
According to SEER data, the 5-year survival rates for patients with stage I-II CRC
and stage III-IV CRC are 91% and 45%, respectively. (This corresponds to 5-year
mortality probabilities of 9% for stage I-IT and 55% for stage III-IV CRC).*)

Because the model uses annual probabilities, the 5-year survival rates were
converted to annual mortality probabilities using the formula shown in Equation 1.
Based on this conversion, the following annual mortality probabilities were

calculated: stage I-11I: 1.87%; stage I1I-1V: 14.76%.

Equation 1. Formula for Converting 5-Year Survival Probability to Annual
Mortality Probability

Annual mortality probability=1— (5-year survival probability)~(1/5)

The model also accounts for the annual probability of disease progression
from stage I-II to stage III-IV (the natural course of the disease). Due to limited

data on progression probabilities, the model assumes a conservative approach:
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relapse is associated with subsequent progression. A recent Danish study reported
5-year cumulative incidence functions (CIF) of recurrence for stage I and stage 11
CRC:

stage I CRC: 6.80% for colon cancer and 9.50% for rectal cancer (mean: 8.15%);
stage II CRC: 11.60% for colon cancer and 18.40% for rectal cancer (mean:
15.00%).

For cancers detected via screening, recurrence rates are even lower.®” Based on this
data, a mean 5-year CIF of recurrence for stage I-1I CRC was calculated as 11.58%
(or 2.43% annual incidence after conversion) was calculated.

The model defines “death” as an absorbing health state (patients cannot
transition to another state beyond death). No costs or health utilities are
accumulated in this state.

Cost Inputs

Patients enter the model in the state “undiagnosed patient with CRC”.
Depending on the evaluated arm, the modeled patients either undergo screening or
do not. A one-time cost of EUR 7.84 (BGN 15.34) per patient is incurred in the
“With screening” arm, calculated as the total campaign cost (EUR 731 340,27
[BGN 1,430,376.91]) divided by the total number of screened individuals (93,218).
Patients in the “Without screening” arm do not incur screening costs.

Patients diagnosed with CRC also incur colonoscopy costs, reported as the
cost of one clinical pathway (CP) No. 69 “Highly specialized interventional
procedures for gastrointestinal diseases for individuals aged 18 and older” (EUR
498.08 [BGN 974.10]).

Patients in stage I-II do not incur additional pharmacotherapy costs.
According to the Pharmacotherapeutic Guideline (PTG) for Medical Oncology
(Supplement to the State Gazette, No. 63 of July 26, 2024), stage I does not require
pharmacotherapy, and stage II rarely involves neoadjuvant or adjuvant
chemotherapy. Therefore, pharmacotherapy costs for stage I-II CRC are excluded

based on PTG recommendations and local expert input.
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Patients in stage III-IV CRC receive an average of 6 months of treatment, as
estimated by experts. Based on average monthly data on drug sales for ICD C18,
C19 and C20 provided by the NHIFE, the estimated mean pharmacotherapy cost for
6-month treatment is EUR 2,031.53 (BGN 3,979.19) per patient. In real-world,
when applying pharmacotherapy for the treatment of CRC, it is possible to report
two CPs No. 240 “Long-term systemic parenteral drug treatment for malignant
solid tumors and its associated complications” per month (a total of 12 CPs No.
240 for 6 months of treatment). Since the unit value of CP No. 240 is EUR 365.28
(BGN 714.42), the administration cost totals EUR 4,383.33 (BGN 8,573.04). The
cost of the 6-month treatment of a patient with stage III-IV CRC amounts to EUR
0,417.85 (BGN 12,552.23; including pharmacotherapy and hospitalizations for
treatment administration).

The model also reports palliative care costs of EUR 1,076.78 (BGN
2,106.00; 10 days under CP No. 253 “Palliative care for oncological patients”) for

atients transitioning to the “dea state.
patients t tioning to the “death” stat

Health Utilities Inputs

The model incorporates health utilities based on patient health states as
reported in the literature.®” Average utilities are assumed for two conditions: a
diagnosed patient with stage I-II CRC and a diagnosed patient with stage III-IV
CRC.

Table 8. Mean Health Utilities by CRC Stage

Stace Health utilities by stage Mean health utilities by stage Reference
s (QALY) (QALY)
Stage 1 0.74
Stage 11 0.74 074 Ness et al.
CD)
Stage 111 0.67 0.46 1999
Stage IV 0.25
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f. Results of the Analysis
Cost-Effectiveness of the CRC Screening Program Compared to No
Screening Benefits of Early Diagnosis (Markov Model Results)

To evaluate the cost-effectiveness of the CRC screening program compared
to no screening, a Markov model with four health states was developed. The model
quantifies the impact of diagnosing patients at earlier disease stages, showing how
this influences associated costs and health utilities.

Table 9 presents the cumulative costs and utilities per patient over the
tull-time horizon. Table 10 extends these results to the total estimated number of
CRC patients. Since the total number of CRC patients diagnosed through the pilot
screening program is not directly available, estimates were derived from literature,
using data from similar programs employing the same type of tests that were used
in this program — the FIT tests. To estimate the number of CRC patients, data from
the Slovenian screening program were used.* Tt indicates that 5.63% of
participants with a positive FIT test were diagnosed with CRC (862 out of 15,310
people).™ Applying this rate to Bulgarian data, where 13,263 participants had
positive FIT results, an estimated 747 CRC patients (5.63% of 13,263) were
identified. These estimates allow predictions about cumulative utilities for patients

diagnosed via the screening program.

Table 9. Results Per Patient (Markov Model): Discounted Final Results for
Costs and Utilities

Evaluated arm/steategy C"(S];Séi;m A °‘(’;‘é’I\IE)UR QALY | AQALY |ICUR, BGN/QALY
With screening (5,247&;1) - 8.46
- The screening
) program dominates
Without screening é’gggi;) (-f;l(;;) 6.88 +1.58
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Table 10. Results for All CRC Patients from the Screening Program:

Discounted Final Results for Costs and Utilities

Costs, EUR | A costs, EUR
(BGN) (BGN)

849,515.95
(1,661,508.39)

Evaluated arm/strategy QALY A QALY | ICUR,BGN/QALY

With screening 6,317.43

The screening
program dominates

899,617.56 -50,101.61

(1,759,498.61) | (97,0021 | >1378% [ +LI79:59

Without screening

The analysis indicates that the CRC screening program dominates no
screening, offering both cost savings ((-EUR 67.07 [-[BGN 131.18 per patient|) and
incremental utilities (+1.58 QALY per patient). For the total 747 CRC patients
identified through the program, this equates to total cost savings: -EUR 50,101.61
(-BGN 97,990.2)1; total utilities gained: +1,179.59 QALYs.

Economic Impact of a CRC Screening Program

Pilot Program: Incremental GDP Contribution from OQALYs Gained for CRC

Patients

The estimated utilities from the Markov model presented above also allow to
calculate the QALY's gained for patients of working age. According to the analysis,
all assumed 747 CRC patients will gain a total of +1,179.59 QALY as utility. As the
mean age of the participants in the screening program is 61.3 years and 56% of the
participants screened are of working age (52,321 out of 93,218), it can be assumed
that 56% of the 747 CRC patients are also of working age, which means 419
working age CRC patients. This translates to +662.08 QALY's gained for patients of
working age (+1.58 QALYs per patient, 419 patients in total). Assuming that
QALYs represent full working capacity, the incremental GDP contribution is
calculated by multiplying 668.08 QALY's by the GDP per capita of the working age
population, which is EUR 24,087,00 (BGN 47,110.07) (Table 11, Table 12).
According to the calculations, the potential incremental GDP contribution of
patients who gained QALYs from the screening program is EUR 15,947,405.22
(BGN 31,190,406.30) or 0.017% of Bulgaria’s GDP for 2023.
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Table 11. Data on GDP per Capita in Bulgaria (2023)
GDP per capita in Bulgaria (2023) (NSI data)

. 93,946,530,472.80
Gross Domestic Product (GDP), EUR (BGN) (183,743 400,000.00)
Bulgarian working-age population, number 3,900,300
. . . 24,087.00
GDP per capita (working-age population), EUR (BGN) (47.110.07)

Table 12. Total GDP Contribution Based on Data on QALYs Gained and
GDP per Capita

Total GDP contribution based on data on QALYs gained and GDP per capita

Total QALYs gained for all CRC patients +1,179.59
Percentage of working-age participants, % 56%
QALYs gained for working-age patients +662.08
GDP per capita (working-age population), EUR (BGN) (421?:(1)313(7)8(7))
15,947,405.22

Total incremental GDP contribution, EUR (BGN) (31,190,406.30)

Further Analysis: Cost Savings from Farly Diagnosis

Based on data from the pilot screening program, it can be reasonably
concluded that the introduction of a national CRC screening program would yield
even greater health and economic utilities, provided the high efficiency of
participant outreach and test conduction seen in the pilot program is maintained.
Furthermore, successful referral of participants for follow-up colonoscopy after

positive results is essential.

To estimate potential savings from reduced treatment costs for advanced
CRC cases following the implementation of a screening program, data from the
Netherlands were used to model the distribution of newly diagnosed cases by
disease stage depending on whether the cases were detected within the screening
program or not. Without a screening program, 54% of new CRC cases are

diagnosed at stages III-IV. In contrast, with a screening program, only 33% of new
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cases are diagnosed at these advanced stages.*’ Using this distribution, the number
of avoided stage III-IV CRC diagnoses and the associated cost savings can be
calculated (as outlined in Section 1.5, the cost of treating a patient with stage III-IV
CRC is estimated at EUR 6,417.85 [BGN 12,552.23]). For projecting the
population size during the analysis period, an annual population decline in Bulgaria
of -1.147% was applied, based on NSI data. The CRC incidence rate was derived
trom GLOBOCAN 2022 estimates, averaging 5,086 cases annually or 95.22 cases
per 100,000 adults.®? The screening target group includes the population of
Bulgaria between 50-74 years of age. As a result, cost savings of EUR 13,848,917.98
(BGN 27,086,122.96) are projected from avoided advanced CRC cases due to
timely diagnosis during the period 2025-2029.

Table 13. Cost Savings from Avoided Newly Diagnosed Advanced CRC

Cases in Screened Participants (Aged 50-74)
2025 2026 2027

Year 2028 2029 2025-2029

Population
50-74,
number
Incidence
rate (new
cases)
Incidence
rate (new
cases with
stage ITI-IV)
without
screening
Incidence
rate (new
cases with
stage I1I-IV)
with
screening
Avoided
cases of
stage III-IV
CRC with
screening
Cost savings
from avoided

2,208,353 2,183,023 2,157,084 2,133,232 2,108,764 -

2,103 2,079 2,055 2,031 2,008 10,276

1,136 1,122 1,110 1,097 1,084 5,549

694 686 678 670 663 3,391

442 437 432 427 422 2,158

CRC cases in
individuals
aged 50-74,

EUR (BGN)

2,834,055.39
(5,542,929.27

)

2,801,548.78
(5,479,351.87)

2,769,415.01
(5,416,503.70)

2,737,649.82
(5,354,376.41)

2,706,248.98
(5,292,961.71)

13,848,917.98
(27,086,122.9
6)
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To explore the potential impact of expanding the screening program to

cover the entire adult population (mirroring the pilot program’s inclusion of

individuals aged 18 and older without restrictions), additional calculations were

performed. These projections indicate that expanding the program could result in

EUR 33,111,796.21 (BGN 64,761,029.33) in savings for the period 2025-2029,

attributed to avoided advanced CRC treatment costs.

Table 14. Cost Savings from Avoided Newly Diagnosed Advanced CRC
Cases in Screened Participants (Aged 18+)

Year 2025 2026 2027 2028 2029 2025-2029
Population, 18%, |  ; )¢, )¢ 5,219,457 5,159,590 5,100,409 5,041,907 ;
number
e b B 5,028 4,970 4913 4857 4801 24,568
(new cases)
Incidence rate
(new cases with
stage ITL-IV) 2,715 2,684 2,653 2,623 2,593 13,267
without screening
Incidence rate
(new cases with
stage TILIV) with 1,659 1,640 1,621 1,603 1,584 8,108
screening
Avoided cases of
stage III-IV CRC 1,056 1,044 1,032 1,020 1,008 5,159
with screening
Cost savings from
av‘::l::e‘i ;RC (%727565072 586637 6,698,307.57 (165692;(’)4:47;?;7 6,545,529.63 6,470,452.41 33,111,796.21
> 5 . 5 y .
ribiftal el vz ) (13,100,747.85) ) (12,801,940.24) | (12,655,101.99) | (64,761,029.33)

18+, EUR (BGN)

Further Analysis: Cost Savings from L.ong-Term Reduction in Incidence Rate

Evidence from literature and international experience indicates that

implementing colorectal cancer screening programs leads to a significant reduction

in CRC incidence and mortality. Observational studies report that screening

programs utilizing the FIT test can achieve a 10-22% decrease in incidence rates

and a 10-50% reduction in mortality.>>*"*? CRC incidence rate refers to the

number of newly diagnosed cases within a specified period, typically one year.

Following the introduction of a CRC screening program in the Netherlands, there

was an initial increase in incidence due to the detection of asymptomatic cases.*”
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However, incidence rates subsequently decreased, dropping from 14,557 new cases
in 2015 to 11,440 new cases in 2019, comparable to pre-program levels in 2013.
Among males, the incidence rate decreased by 27% between 2015 and 2019, while

females experienced a 14% reduction.®”

Similarly, data from a successful FIT-based screening program in Italy
demonstrate a substantial impact, with a 28% reduction in newly diagnosed CRC
cases observed eight years after the program's introduction, attributable to early
diagnosis and effective treatment of asymptomatic patients.®¥ Based on these
findings, it is reasonable to anticipate that a CRC screening program in Bulgaria
could achieve a comparable 28% reduction in incidence rates within eight years of

implementation.

While the exact dynamics of incidence rates during the initial eight years are
uncertain — likely involving a temporary increase followed by a decline — the
analysis projects the potential cost savings after this period. A 28% reduction in
incidence rate is projected after 2032 (eight years after 2025), beginning from 2033
and analyzing a 5-year period thereafter until 2037. For this analysis, a conservative
approach assumes treatment costs will remain constant, though they may increase

due to the introduction of newer, more expensive therapies.

Under these assumptions, the CRC screening program is projected to save
EUR 16,837,337.24 (BGN 32,930,961.64) in treatment costs between 2033 and
2037. These savings result from a reduced number of newly diagnosed CRC cases
requiring treatment, reflecting a 28% decrease in incidence rates compared to

current levels.

The cost savings were calculated by multiplying the number of avoided CRC
cases by the average cost of treating a single patient, estimated at EUR 6,417.85
(BGN 12,552.23; including pharmacotherapy and hospitalizations for treatment
administration). Population projections during the analysis period were adjusted for

an annual decline of -1.147%, based on NSI data. The CRC incidence rate without
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a screening program was derived from GLOBOCAN 2022 estimates (5,086 cases
annually or 95.22 cases per 100,000 adults).® The incidence rate reduction was
modeled using data from Bucchi ez a/ (2022), which supported a 28% reduction
due to screening.”” The difference in newly diagnosed cases (avoided CRC cases),
multiplied by the per-patient treatment cost, estimated at EUR 6,417.85 (BGN
12,552.23; including pharmacotherapy and hospitalizations for treatment
administration), results in total savings for treatment of EUR 16,837,337.24 (BGN
32,930,961.64) over the five-year period from 2033 to 2037.

Table 15. Avoided CRC Cases Through a Screening Program (Population
50-74 Years)

Year 2033 2034 2035 2036 2037

Total
2033-2037

Population

50-74, 2,013,666 1,990,569 1,967,737 1,945,167 1,922,856 -
number

Incidence
rate without 1,917 1,895 1,874 1,852 1,831 9,370
screening
Incidence
rate with 1,381 1,365 1,349 1,334 1,318 6,746
screening
Avoided
CRC cases
with
screening

537 531 525 519 513 2,624

Cost savings
from avoided
CRC cases in
individuals
aged 50-74,
EUR (BGN)

3,445,608.28
(©739,000.47 | SA0G08715 | 3,367,019.33 | 3,328,399.62 | 3,290,222.87 | 16,837,337.24

| (6,661,725.88) | (6,585,315.88) | (6,509,782.31) | (6,435,115.11) | 32,930,961.64

To explore the potential impact of expanding the screening program to
cover the entire adult population (mirroring the pilot program’s inclusion of
individuals aged 18 and older without restrictions), additional calculations were
performed with a target population over 18 years of age and they are presented in
the Table below. For the period 2033-2037, a total of EUR 40,256,898.07 (BGN
78,735,630.65) costs for treating CRC patients will be saved due to reduced

incidence rate as a result of an effective CRC screening program.
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Table 16. Avoided CRC Cases Through a Screening Program (Population
Aged 18+ Years)

Year

2033

2034

2035

2036

2037

Total
2033- 2037

Population,
18+, number

4,814,534

4,759,311

4,704,722

4,650,759

4,597,415

Incidence rate
without
scteening

4,584

4,532

4,480

4,428

4378

22,402

Incidence rate
with screening

3,301

3,263

3,226

3,189

3,152

16,130

Avoided CRC
cases with
sctreening

1,284

1,269

1,254

1,240

1,226

6,273

Cost savings
from avoided
CRC cases in
individuals
aged over 18,
EUR (BGN)

8,238,208.87
(16,112,532.32)

8,143,716.62
(15,927,721.58)

8,050,308.19
(15,745,030.61)

7,957,971.16
(15,564,435.11)

7,866,693.23
(15,385,911.04)

40,256,898.07
(78,735,630.65)

The implementation of a screening program would significantly reduce

colorectal cancer (CRC) mortality by detecting and removing malignant lesions at
an early stage, as well as by identifying and eliminating precancerous lesions that
could otherwise progress to cancer. This contributes to a decrease in CRC
incidence rates and mortality.®” According to the literature, successful CRC
screening programs reduce mortality by over 50%, yielding significant health

utilities for patients.™*”

Further Analysis: Comparison to the Screening Prooram Outlined in Bulearia’s

National Cancer Control Plan for 2027

This analysis compares the screening program proposed in Bulgaria’s
National Cancer Control Plan for 2027 (hereafter referred to as the “National

Cancer Control Plan”) with the pilot screening program detailed in this report.

The National Cancer Control Plan aims to screen 100,000 participants by

2027, allocating EUR 76,69,380.00 (BGN 15,000,000) for this purpose (EUR 76,69
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[BGN 150] per participant). In contrast, the pilot program screened 93,218
participants over three months (March 28 to June 30, 2024) at a cost of EUR
731,340.27 (BGN 1,430,376.91),EUR 7.84 BGN 15.34) per participant).

To facilitate a comparison, it is assumed that the National Cancer Control
Plan would screen 25,000 participants annually, while the pilot program could reach

93,218 participants annually.

The pilot program would potentially detect a significantly larger number of
CRC patients (+547 patients per year) (Table 17). A conservative estimate assumes
that both screening programs would detect 33% of CRC cases at an advanced stage
(based on data from the Nethetlands' screening program).*” Using this
assumption, the pilot program is projected to identify 247 advanced-stage CRC
patients per year, compared to 66 patients detected under the National Cancer
Control Plan. This results in an incremental treatment cost of EUR 1,161,631.29
(BGN 2,271,952.80) for the additional advanced-stage cases detected by the pilot
program (Table 17). However, the pilot program would also identify a significantly
higher number of eatly-stage CRC patients annually — 500 compared to 134 under
the National Cancer Control Plan (+366 patients), who would be missed by
screening with a lower coverage per year, as set out in the National Cancer Control
Plan (Table 17). Under the assumption that each year the pilot screening program
identifies 500 early-stage patients compared to 134 with the screening program
proposed in the National Cancer Control Plan (+366 patients per year), it can be
inferred that by reaching 100,000 people screened in three years, as set out in the
National Cancer Control Plan, a total of 964 early-stage patients would be missed.
These missed early-stage patients are likely to progress to advanced stages,

requiring more expensive treatments (Table 18).

It is important to note that the pilot screening program also delivers
substantial incremental utilities for CRC patients. Based on the results of the

Markov model presented above, CRC patients diagnosed within the screening

47



program gain an additional +1.58 quality-adjusted life years (QALYSs). Therefore,
the cumulative utilities for patients in the pilot program are projected to be
significantly higher: 1,179.59 QALYs compared to 315.82 QALYs under the
screening program based on the National Cancer Control Plan (a difference of
+863.77 QALY per year) (Table 17). Assuming that the pilot program continues to
reach 93,218 people per year, over the entire 3-year period, the incremental utilities
of the pilot program are projected to be +2,272.33 QALYs compared to the

screening program based on the National Cancer Control Plan (Table 18).

To estimate the potential GDP contribution of CRC patients gaining
quality-adjusted life years (QALYSs) through a screening program, the percentage of
working-age patients (56%, based on the pilot program) is used. The incremental
GDP contribution of working-age CRC patients is projected to be EUR
15,947,405.22 (BGN 31,190,406.30) annually for the pilot program and EUR
4,269,720.27 (BGN 8,350,845.06) for the National Cancer Control Plan (+EUR
11,677,684.95 [+BGN 22,839,561.24] contribution to GDP per year). If the pilot
program continues to screen 93,218 participants annually, the cumulative
incremental GDP contribution over three years is estimated at EUR 47,820,867.05
(BGN 93,529,464.67), compared to EUR 17,100,229.69 (BGN 33,445,134.46)
under the screening program based on the National Cancer Control Plan (a
difference of +EUR 30,720,637.36 [+BGN 60,084,330.20] in incremental GDP

contribution).
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Table 17. Comparative Analysis of the National Cancer Control Plan
Screening Program versus the Pilot Screening Program

Parameter National Plan Pilot Program Difference
Year 1 Year 1 Year 1
Number of individuals 25,000 93218 68,218
screened, total
% positive based on pilot 14.23% 14.23% i
program data
Number of positive, 3,557 13,263 9.706
total
% individuals with CRC
out of those who tested 5.63% 5.63% )
FIT positive based on a ' '
study from Slovenia
Estimated number of
individuals with CRC 200 747 547
out of those positive
CRC patients diagnosed 134 500 366
at stage I-IT
CRC patients diagnosed
at stage III-IV 06 247 181
Incremental cost for
treatment of patients 423,578.26 1,585,209.55 1,161,631.29
diagnosed at stage (828,446.88) (3,100,399.68) (2,271,952.80)
I11I-IV, EUR (BGN)
Total QALYs gained for
CRC patients due to a 315.82 1,179.59 863.77
screening program
Number of QALYs for
the working-age
individuals (56%, based 177.26 662.08 484.81
on the pilot program)
:;‘;:flg‘;‘l‘éf %%1; 4,269,720.27 15,947,405.22 11,677,684.95
B GN)’ (8,350,845.06) (31,190,406.30) (22,839,561.24)
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Table 18. Comparative Analysis of the National Cancer Control Plan
Screening Program versus the Pilot Screening Program

National Plan Pilot Program Difference
Parameter
Year 1-3 Year 1-3 Year 1-3
Number of individuals 100,000 279,654 179,654
screened, total
o " .
%0 positive based on pilot 14.23% 14.23% )
program data
Number of positive, 14,228 39,789 25,561
total
% individuals with CRC
out of those who tested 5,630 5,63
FIT positive based on a oo oo )
study from Slovenia
Number of individuals
with CRC out of those 801 2,240 1,439
positive
CRC patients diagnosed 537 1501 964
at stage I-I1
CRC patients diagnosed
at stage III-IV 264 739 475
Incremental cost for
treatment of patients 1,694,313.04 4,742,792.95 3,048,479.91
diagnosed at stage (3,313,787.51) (9,276,094.58) (5,962,307.07)
III-IV, EUR (BGN)
Total QALYs gained for
CRC patients due to a 1,264.86 3,537.19 2,272.33
screening program
Number of QALYs for
the working-age
it ol (B, e 709.94 1,985.34 1,275.40
on the pilot program)
::I‘:::;‘et‘l‘;f %%1; 17,100,229.69 47,820,867.05 30,720,637.36
(]l; GN)’ (33,445,134.46) (93,529,464.67) (60,084,330.20)
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VI. Recommendations and Suggestions for Future Programs and
Initiatives
Following the success of the CRC screening program, which screened over
90,000 individuals in just three months, several key recommendations can be made
to enhance and expand on this achievement. The program's comprehensive
national coverage, supported by an extensive network of laboratories and an
effective advertising campaign, significantly raised public awareness and
participation. Building on this foundation, maintaining and expanding the program
offer great potential to improve early CRC detection and long-term health

outcomes.

1. Strengthening the Referral and Follow-Up System

An efficient referral and follow-up system is critical for maximizing the
screening program's effectiveness. Patients with positive results must be promptly
referred to specialists for confirmatory testing and diagnosis. A well-structured
referral system should be implemented and closely monitored to minimize delays in
diagnosis and treatment, as such delays can negatively impact patient outcomes.
Introducing navigator services could enhance the referral process by offering
personalized assistance to patients with positive results to guide them through all
steps of the diagnostic and treatment process, ensuring they receive timely care and
the necessary treatment. This would help streamline the diagnostic and treatment

journey, reducing the risk of delays.

2. Maintaining and expanding the laboratory network

The extensive national network of laboratories provided free and easy access
to colorectal cancer screening. Sustaining this network is vital to the program’s
continued effectiveness. Efforts should also be made to expand the network, for

example by introducing mobile screening units in remote areas. This approach

51



could further improve accessibility, ensuring equitable CRC screening services
across the country.

3. Leveraging Success for Broader Prevention Initiatives

The CRC screening program’s success provides an exemplary model for
other preventive health efforts. Combining educational initiatives that promote
lifestyle and dietary changes with screening activities could help address modifiable
risk factors for CRC. This integrated approach would encourage healthy lifestyles,
potentially reducing CRC incidence rates and reinforcing public health prevention
strategies.

The effectiveness of the scope of a screening program for CRC is assessed.
This pilot campaign, conducted in 2024, employed a multi-channel communication
strategy and innovatively extended its target group to include individuals over 18
years of age, beyond the traditional age range. This adjustment accommodated
specific risk profiles and expanded access to screening for a wider population. The
current data highlights the need for regulatory amendments in Ordinance No. 8 of
3 November 2016 on Preventive Examinations and Periodic Monitoring (amended
and supplemented, issue 3 of 9 January 2024, effective from 1 January 2024). These
amendments would provide a stable legal foundation and sustainable mechanisms

for supporting screening programs and other preventive public health initiatives.
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VII. Conclusion

The 2024 national colorectal cancer (CRC) screening program yielded
significant results, underscoring the critical role of eatly detection through
organized efforts. With over 90,000 participants, 14.22% tested positive, affirming
the need for sustained and expanded screening initiatives. Males exhibited a higher
positivity rate (18.19%) compared to females (11.93%). The frequency of positive
results increased with age, reaching 20.2% in participants over 75 years old. These
findings highlight the importance of prioritizing older adults and males in future
campaigns. Among the screened population, 16.2% reported a family history of
CRC, a critical risk factor. This underscores the need for targeted and consistent
screening for individuals with hereditary risk, improving early diagnosis and clinical
outcomes. The communication strategy, encompassing media campaigns, social
networks, influencer partnerships, and educational initiative, effectively engaged the
target audience. Television emerged as the most influential medium, informing
45.1% of participants.

The pilot colorectal cancer screening program in Bulgaria demonstrated
substantial health and economic benefit. The total budget by 31 Aug 2024 was
EUR 731,340.27(BGN 1,430 ,376.91), with the cost per participant being EUR 7.84
(BGN 15.34),, covering tests and public awareness efforts. The screening program
facilitated early diagnosis and timely treatment of asymptomatic patients, thereby
reducing the need for more expensive treatments at advanced stages. Screening
saves EUR 131.18(BGN 131.18) and gains 1.58 QALYs per patient. For the
estimated 747 patients expected to be identified through the pilot campaign, this
translates to total savings due to earlier diagnosis of EUR 50,101.61 (BGN
97,990.21) and health benefit of 1,179.59 QALYs gained. Approximately 56% of
the participants were of working age, resulting in a GDP contribution of EUR
15,947,405.22 (BGN 31,190,406.30).

Based on the data collected from the pilot screening program, it can be

reasonably concluded that the introduction of a national colorectal cancer screening
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program would lead to even greater health and economic benefits. The national
implementation of the program in the population aged 50-74 is projected to save
EUR 13,848,917.98 (BGN 27,086,122.96) from 2025 to 2029 by preventing
advanced CRC cases. A further EUR 16,837,337.24 (BGN 32,930,961.64) is
expected to be saved between 2033 and 2037 for the target group aged 50-74 due
to the anticipated reduction in CRC incidence and associated treatment costs.

The pilot CRC screening program demonstrates clear advantages over the
screening initiative outlined in Bulgaria’s National Cancer Control Plan for 2027.
The pilot program screened significantly more patients in one year (93,218 vs.
25,000) and achieved a much lower cost per participant (EUR 7,84 [BGN 15.34] vs.
EUR 76,69 [BGN 150]). This broader reach could detect a higher number of CRC
cases, including an estimated +366 additional eatly-stage patients annually, who
might otherwise be missed under limited screening coverage.

The pilot program not only identifies more early-stage CRC cases than the
National Cancer Control Plan, but also delivers considerable incremental benefit
(+863.77 QALYs per year) and economic contribution to GDP (+EUR 11,68
[+BGN 22.84] million per year).

The successful implementation of the screening program underscores the
critical role of early diagnosis in reducing the incidence of colorectal cancer and,
indirectly, its associated mortality. The program highlights the need to sustain and
expand screening initiatives, particularly targeting high-risk groups such as male
patients, individuals over 50 years of age, and those with a family history of CRC.
This campaign lays a robust foundation for future health policies and strategies.
Systematic data collection plays a vital role in enhancing understanding of
epidemiological trends and supports the development of targeted prevention and
treatment interventions.

Regular screening campaigns, coupled with educational initiatives promoting
healthy lifestyles, would contribute to improved long-term health outcomes and

help alleviate the burden of CRC nationwide. Expanding the laboratory network,
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particularly in underserved or remote areas, alongside optimizing referral systems
and follow-up care for individuals with positive results, would enhance healthcare
delivery and ensure timely treatment.

The analysis concludes that future screening programs should focus on
tailoring screening criteria to specific risk factors and age groups to maximize

coverage and improve effectiveness in the fight against colorectal cancer.

The report was prepared by HTA Ltd.,

commissioned by the Lachezar Tsotsorkov Foundation.
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