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Abstract

Background & Aims: Inflammatory bowel diseases (IBD), including ulcerative colitis and Crohn's disease, pose
significant challenges and are associated with a rising global incidence. However, research in Kazakhstan is limited and
primarily descriptive. This review aims to elucidate the clinical and pathogenetic features of IBD in Kazakhstan to improve
diagnostic and therapeutic approaches. A systematic review was conducted to identify common associations.

Objectives: To evaluate the clinical and pathogenetic features of inflammatory bowel diseases in Kazakhstan and their
implications for diagnosis and treatment.

Methods: We analyzed systematic reviews and studies published in PubMed, Scopus, MEDLINE, EMBASE, and
Cochrane databases from 2014 to the present. This review specifically examined approximately 60 articles from the past
decade, focusing on IBD in Kazakhstan, given the limited and primarily descriptive nature of the existing research.

Conclusions: Our review underscores the increasing incidence of inflammatory bowel disease (IBD) in Kazakhstan,
highlighting significant challenges in understanding its clinical and pathogenetic aspects. Despite advances in diagnostics
and therapies, the precise etiology of IBD remains unclear. The complexity of diagnosing and distinguishing between
ulcerative colitis and Crohn's disease, along with inconsistent markers for mucosal healing, emphasizes the need for more
standardized diagnostic criteria. Large-scale studies with rigorous methodologies are crucial to advancing our understanding
of IBD and improving treatment strategies. Addressing these research gaps is essential for enhancing healthcare and patient
outcomes in the region.
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BBsepeHne u uenu: BocnanutenbHble 3aboneBanus kuweyHuka (B3K), Bkntovas si3BeHHbI KormT u BonesHb Kpowa,
npeacTaBnsoT coboi Cepbe3HyIo KIMMHNYECKYLD Npobnemy 1 AeMOHCTPUPYIOT pocT 3abonesaeMocT Bo Bcem Mupe. OgHako
nccneposaHus B KasaxctaHe orpaHuyeHbl M HOCAT B OCHOBHOM omucaTenbHbii xapaktep. Llenb gaHHoro o63opa -
npoaHanuanpoBaTh KMMHUYECKME WM naToreHeTudeckne ocobeHHocTn B3K B KasaxcraHe Ans COBEPLUEHCTBOBAHMS
AVarHoCTUKM 1 Tepaniuu. bbin npoBeaeH cuctematuyecknit 063op Ans BbisIBNEHNS 00LLMX 3aKOHOMEPHOCTEN.

3agaun: OueHuTb KNMHWYECKME W naToreHeTMdeckne OCODEHHOCTM BOCMANMTENbHbIX 3a00NeBaHMA KULLEYHWKA B
KasaxcraHe u 1x 3Ha4YeHne Ans AMarHOCTUKN 1 NEYEHUs.

Metogbl: Mbl npoaHanuanpoBanu cuctematuyeckme 0630pbl U OpUrMHambHbIE WCCREAO0BaHMs, OnybnMkoBaHHble B
6asax gaHHbIx PubMed, Scopus, MEDLINE, EMBASE u Cochrane ¢ 2014 roga no Hactosiiee Bpems. Ocoboe BHUMaHue
Obino yoeneHo 60 cratbsim, onybnukoBaHHbIM 3a nocrneaHee gecatunetie 1 noceswéHHbIM B3K B KasaxctaHe, yuntbiBast
OrPaHUYEHHOCTb 1 ONMcaTeNbHbIN XapakTep UMEIOLLMXCS AaHHbIX.

BbiBoabIl: Haw 0630p nogyepkmBaeT pocT 3aboneBaemMocTi BocnanutenbHbiMi 3abonesaHusmm kuwweyHuka (B3K) B
KasaxctaHe W TpygHOCTW, CBS3AHHBIE C M3YYEHWEM MX KMWUHUYECKMX U MATOrEHETUYECKUX acmekToB. HecmoTtps Ha
LOCTUXEHUS B AMArHOCTMKE W neveHum, atuonorvs B3K ocTaeTcs HeQoCTaTouHO M3yyeHHO!. CROXHOCTM B pasrpaHnyeHum
S13BEHHOTO KonuTa 1 6onesHn KpoHa, a Takke OTCYTCTBUE YHUULMPOBAHHBLIX MApKEPOB CMIU3UCTON PEMUCCUM, YKa3bIBatoT
Ha HeoDXoaWMOCTb CTaHZapTU3auMM AMArHOCTMYeckux kputepumes. KpynmHomacliTabHble uccrefoBaHust ¢ MpUMEHEHWEM
CTPOrMX METOLONOrMYeckMx Noaxo4oB Heobxomumbl Ans yrmybnenus noHumanns B3K u coBeplueHcTBOBaHWS neyvelHbIX
cTpaTernit. YCTpaHeHWe CyLLeCTBYIOLUMX HayyHbIX NpPoGEnoB SBMSETCA BaXHbIM YCMOBMEM MOBbLILIEHUS KavecTBa
MeaULMHCKON NOMOLLY M NPOrHO3a ANs NaLuUeHTOB B PETUOHE.

Knrouesbie cnosa: eocnanumenbHbie 3abonesaHusi kuweyHuka (B3K); xenyO0o4yHO-KUWeYHbIl mpakm; S368eHHbIU
Kkonum; 6onesHb KpoHa.
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Cadbikoga KK, Tynewosa 3.)K., Tacmemuposa A.b. KnuHuko-naToreHeTuyeckne OCODEHHOCTM BOCMANMUTENBHBIX
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Kipicne xaHe makcatTap: AckasaH-illek XomnbiHblH, KabbiHy aypynapbl (APKKA), OHbiH, iiHAE ObIK, Xapasnbl KOnuT
neH KpoH aypybl, xanaHablk, AeHrenae AeHcayrblk CakTay XyneciHe eneyni KUbIHAbIKTap TyFbi3biN OTbIP XaHEe OnapablH,
Tapanybl ecyfe. [lereHmeH, KasakcraHaa Oyn canaparbl 3epTTeynep LUEKTeYni XaHe HerisiHeH cunatTamarblk cunatra.
Byn wony KasakctaHpasbl ADKKA-HbIH, KNUHUKanNbIK XaHE NaToreHe3dik epeKWwenikTepiH HakTbinan, AuarHoCTUKanbIK
XaHe emaey TacingepiH xeTinaipyai kesgenai. OpTak, 3aHAbIIbIKTAPAbI aHbIKTaY YLUIH XyiAeni Loy Xyprisinai.

MakcatTap: KasakcTaHgarbl kabbiHy iluek aypynapblHbiH, KIMHUKANbIK XaHe naToreHe3aik epekweniktepiH 6aranan,
onapAblH AMarHOCTUKaChl MEH EMiHE aCepiH aHbIKTay.

9pictep: 2014 xbingaH 6actan ByriHri kyHre geniH PubMed, Scopus, MEDLINE, EMBASE xa+e Cochrane manivetTep
GasanapbiHia xapusnaHsaH Xyieni wonynap MeH fbinbiMi 3epTTeynep TanaaHabl. COoHfbl OH XbINAbIKTa XKapusinaHsaH
XaHe KasakcTaHgarbl iLek kabbiHy aypynapblHa apHansaH 60 Makanara epekwe Hasap aygapbingbl, cebebi konxkertimai
LEpeKTep LeKTeyni api cunattamarnslk cunatra.

KopbITbiHAbINap: byn wony KasakcraHaa KabblHy ilek aypynapblHbiH, TapanybiHblH, apTbin Kene XaTKaHbIH XaHe
onapablH, KNWUHUKaMbIK XaHe NaToreHesgik XakTapbliH TyCiHyAeri eneyni KMbIHAbIKTapabl ankelHAanabl. [narHoctika MeH
emaeyaeri xericTikrepre kapamactaH, ADKKA-HbIH, HakTbl aTuonorvsichl ani ge Genricis. Oblk, xapankl konut neH KpoH
aypyblHbIH, @XbIpaTbiNyblHAAFb! KUbIHOBIKTAP, COHOAN-aK, WhIPbIWTLl KabaTTbiH, Xasbiny Mapkepnepitiv, Gipisai 6onmaybl,
AVAarHoCTUKanbIK KpUTepuinepai CtaHgapTTaydblH, MaHbI3AbiNblFbIH KepeeTedi. KaTaH, agicHamarnblk Tanantapfsa cai
aykbimabl 3eptreynep ADKKA Typambl TyCiHiKTI TepengeTyre xoHe empey CTpaTervsnapblH XeTingipyre kaxeT. byn
FbIMBIMM ONKbIBIKTAPAbI KO — aiMaKTasbl AEHCAYNbIK CakTay canachl MEH HaykacTapiblH, eMip Cypy canacbiH apTTbipy
YLLIH eTe MaHbI3abI.

Tylindi ce3dep: lwekmin KabbiHy aypybl (APKKA); ackasan-iwek xonbl; olibik xapasbl konum; KpoH aypybi.

Hatiekce3 ywin: Xannapkynosa A.b., Abunos T.C., HypduHos H.C., AlimaxaHos M.C., Hyckabaesa I".0., Cadbikosa
KX., Tynewosa 3.X., Tacmemupoga A.b. Iwek kabbiHy aypynapbiHbiH, KITMHUKO-NATOreHe3aik epekwenikrepi: agebu wony

I/ Foinbim xoaHe JeHcaynbik,. 2025. T.27 (2), b. 188-197. doi 10.34689/SH.2024.27.2.021

Introduction

Inflammatory bowel diseases (IBD), such as ulcerative
colitis and Crohn's disease, are significant concerns in
gastroenterology due to their complex and multifactorial
nature [1], [2], [3]. These chronic conditions, with unclear
causes and intricate pathogenesis, frequently lead to
relapses and severe complications, often resulting in long-
term disability. Despite the rising global prevalence,
research on IBD in Kazakhstan remains limited and
predominantly descriptive.

Although IBD was once primarily associated with
Western countries, it has now emerged as a global concern,
affecting regions across Asia, Africa, and South America.
The incidence of IBD varies significantly by region, with
Europe reporting the highest rates of ulcerative colitis at
24.3 per 100,000 in 2017, followed by North America at
19.2, and Asia at 6.3 [3]. For Crohn's disease, North
America has the highest incidence at 20.2 per 100,000,
followed by Europe at 12.2, and Asia and the Middle East at
5. This upward trend, particularly in Europe and North
America, presents considerable medical and social
challenges [5], [6], [7].

In Kazakhstan, the Ministry of Health has reported a
prevalence of Crohn's disease (CD) and ulcerative colitis
(UC) at 6.3 and 31.5 per 100,000 individuals, respectively.
However, the first comprehensive report on IBD prevalence in
Central Asia reveals a higher age- and sex-adjusted
prevalence of 113.9 per 100,000, including 84.4 for ulcerative
colits and 29.5 for Crohn's disease. These findings
underscore the need for more targeted health planning and

resource allocation for IBD in the region [8]. A description of
the demographic characteristics and regional distribution of
Kazakhstan's population is presented in Table 1.

Materials and methods
When preparing the literature review, information from
internationally recognized and widely used biomedical
databases was utilized. This article was prepared within the
framework of the project of the Scientific Committee of the
Ministry of Science and Higher Education of the Republic of
Kazakhstan (Grant No. BR24992814).

Search strategy:

A comprehensive literature review was conducted using
international English- and Russian-language databases,
including PubMed, Scopus, Google Scholar, and eLibrary.
The search covered publications from the last 10 years,
from 2014 to 2024. The literature search was performed
using scientific terms relevant to the research topic, such as
“Inflammatory Bowel Diseases (IBD)", “Gastrointestinal
tract’, “Ulcerative Colitis”, and “Crohn's Disease”.

Geographic scope: The review includes research
conducted in Kazakhstan, and other countries, reflecting a
broad international perspective on the topic.

Inclusion criteria: 1t would have been possible to select
articles from the only last 5 years, but given the limited
research conducted in Kazakhstan and the corresponding
small number of scientific articles, we decided to consider
the full 10-year range for the study.

Exclusion criteria: Articles without full text, duplicate
publications, or studies lacking relevant abstracts.
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Table 1.

Characteristics of IBD types by age, gender, location and regional prevalence in Kazakhstan population (modified
from Kaibullaeva's article [8].

Characteristics of IBD uc CcD
'BD::dAEfé asex’ Per100,000 | 95%Cl | Per100,000 |  95%Cl Per 100,000 95% Cl
Age group (yr)
18-29 129.5 83.3-175.7 89.0 50.2-127.9 405 13.0-67.9
30-39 155.5 100.9-210.1 117.8 69.8-165.7 377 8.5-66.9
40-49 117.0 69.4-164.7 749 36.0-113.8 42.1 11.7-72.5
50-59 75.1 41.5-108.7 53.6 24.7-825 214 1.6-41.3
260 83.8 41.7-125.9 69.0 30.4-107.6 14.8 0-36.4
Total 110.8 91.5-130.1 796 63.2-96.1 312 20.7-416
Sex
Male 129.5 94.3-164.6 107.9 75.7-140.1 216 6.0-37.2
Female 100.2 77.1-123.3 63.6 45.1-82.2 36.6 22.3-50.9
Area
Urban 114.1 92.2-136.0 81.8 63.2-100.4 323 20.4-44.2
Rural 97.1 54.8-139.5 706 33.9-107.3 26.5 2.0-51.0
Types of IBD and IBD uc CcD
Reione Rogion | Per100000 |  95%Cl | Per10D000 |  95%CI | Per100,000 | 5%l
Region (Crude rates)
Almaty 120.2 84.3-156.1 721 43.9-100.3 48.1 24.7-715
East 114.5 71.5-157.5 947 55.3-134.2 19.7 0-40.2
West 108.0 42.0-174.0 72.0 16.3-127.8 36.0 0-79.2
North 106.5 67.8-145.2 79.0 454-112.7 275 6.2-48.8
South 875 31.3-143.7 796 25.6-133.6 8.0 0-35.0
Total 110.8 91.5-130.1 796 63.2-96.1 312 20.7-416
Search results refinement, including removal of duplicates and

The initial search yielded 122 548 articles from
PubMed, 1 932 from Scopus, and 193 000 from Google
Scholar. After applying additional filtering by key terms,
relevance, and systematic sorting, the selection was
narrowed to 11 998 articles from PubMed, 1,450 from
Scopus, and 26 700 from Google Scholar. Further

unavailable full texts, resulted in a final selection of 80
articles from PubMed, 27 from Scopus, and 85 from
Google Scholar. These articles were systematically
reviewed, and as a result, 60 articles that met specific
criteria from the PubMed database were selected for in-
depth analysis (Figure 1).

Search for literature reviews with the first word
"Inflammatory Bowel Diseases (IBD)": n=122 548

¥

When using keyword phrases, additional rearch
criteria, and sorting by topic: n=11 998

¥

Excluding duplicate articles and articles without
full text or unavailable for analysis: n=80

¥

After reading and discussing the articles, n=60
were included in the analvsis

Figure 1. Table of selection of articles included in the analysis.
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Discussion

Understanding IBD involves complex interactions of
genetic, immunological, and environmental factors. More
than 100 genes have been linked to Crohn's disease,
including the NOD2/CARD15 gene, which affects
inflammation. NOD2 is the most significant gene
predisposing to Crohn's disease and is associated with
stricture formation, ileal involvement, and increased risk of
surgery [9]. Additional genetic modifications associated with
autophagy, such as ATG16L1 (autophagy-related 16-like 1),
LRRK2 (leucine-rich repeat kinase 2), and IRGM (immune-
related GTPase M), may also increase susceptibility to IBD
[10]. Environmental factors, including diet and nicotine use,
further influence the risk of developing IBD [11], [12], [13].

This review aims to synthesize current knowledge on
IBD mechanisms and epidemiology, with a particular focus
on Kazakhstan, and to identify research gaps to guide
future studies and clinical practices.

Comprehensive Analysis of Toll-like Receptors in
Ulcerative Colitis and Crohn’s Disease

Toll-ike receptors (TLRs), essential components of
innate immunity, recognize pathogen-associated molecular
patterns. Humans have 11 TLRs, each detecting specific
pathogens and influencing immune  responses.
Dysfunctions in TLRs can lead to diseases, with research
focusing on their role in IBD [14].

Abubakirova’s study revealed an increase in TLR2 and
TLR4 expression in the terminal sections of the colon in
patients with ulcerative colitis. This suggests that impaired
expression in various segments of the intestinal mucosa
may contribute to the development of IBD [15].

Studies show that increased TLR2 and TLR4
expression in ulcerative colitis may contribute to the
disease. Variations in TLR expression and genetic activity
further suggest a role in IBD pathogenesis. Elevated TLR8
expression in  biopsies supports its involvement.
Additionally, antimicrobial peptides activated by TLRs
protect the mucosa and support immune function, with
lactoferrin showing potential for modulating inflammation
and reducing pro-inflammatory cytokines [16].

Research on the genetic aspects of inflammatory bowel
disease (IBD) in Kazakhstan and Central Asia is currently
limited. A 2017 study conducted in Kazakhstan focused on
the prevalence and patient awareness of IBD, reporting an
age- and sex-adjusted prevalence of 113.9 per 100,000
population (Table 1) [8]. However, this study did not delve
into genetic factors such as TLR or NOD2 polymorphisms.
While specific studies on TLR2, TLR3, TLR4, TLR5, and
NOD2 polymorphisms in IBD patients within Kazakhstan or
Central Asia are lacking, broader research has identified
associations between these genetic factors and IBD in other
populations. For instance, TLR4 Asp299Gly polymorphism
has been linked to an increased risk of Crohn's disease and
ulcerative colitis in Caucasian populations, though such
associations were not observed in Asian cohorts [17].

Given the absence of region-specific genetic studies,
there is a significant opportunity for research in Central Asia
to explore the role of these polymorphisms in IBD
susceptibility and progression.

Role of Lactoferrin in Inflammatory Bowel Diseases

Lactoferrin plays a key role in directing leukocytes to
inflamed gut areas, activating immune cells, and exerting

anti-inflammatory properties by binding free iron and
neutralizing toxic radicals. It is a cationic glycoprotein of the
innate immune system that provides numerous benefits
[18]. Elevated lactoferrin levels in blood and other fluids
correlate with the presence and severity of IBD, serving as
a marker for treatment efficacy. Studies show that fecal
lactoferrin levels are higher in IBD patients compared to
those with non-inflammatory gut conditions, suggesting it as
a primary diagnostic tool and a potential alternative to
invasive methods like video capsule endoscopy [19], [20].

Research by Djansugurova L. demonstrated that fecal
lactoferrin levels were significantly higher in IBD patients
[21]. The sensitivity of fecal lactoferrin is 81% for ulcerative
colitis and 82% for Crohn's disease, aiding in monitoring
treatment and mucosal healing [22]. High post-surgical
levels may indicate relapse, though normal levels do not
guarantee complete recovery. Researchers emphasized the
importance of lactoferrin in ileal diseases and its correlation
with endoscopic activity in ulcerative colitis and histological
indices in Crohn's disease [20].

The gut mucosa, a natural barrier, relies on both innate
(lactoferrin, mucus, lysozyme, cytokines) and acquired
(secretory immunoglobulin A, SIgA) immunity. SIgA,
produced by B cells in the mucosa, binds pathogens and
indicates local immunity and therapy effectiveness.
Elevated SIgA levels in serum signal active IBD and
synthesis in damaged cells.

Low Immunoglobulin Levels and Their Implications

Low immunoglobulin levels can indicate food allergies,
celiac disease, or autoimmune predispositions [23], [24].
Research on immunoglobulin A (IgA) in IBD is limited.
Recent studies found lower levels in ulcerative colitis
biopsies [25]. Another study observed that immunoglobulin
levels in IBD patients resemble those in connective tissue
diseases [26]. However, researchers reported significantly
higher secretory immunoglobulin levels in IBD patients
compared to celiac disease patients [27].

IBD involves genetic and environmental factors as well
as interactions between innate and adaptive immunity [28],
highlighting the need to consider microbiota changes in this
context.

Modern Therapy for Inflammatory Bowel Diseases

The treatment of inflammatory bowel diseases (IBD)
lacks a universal approach due to their unclear
pathogenesis. Traditional methods aim to alleviate
symptoms, prevent flare-ups, and achieve remission and
mucosal  healing.  Standard  treatments  include
aminosalicylates,  glucocorticoids, ~immunosuppressors,
antibiotics, and probiotics [29].

Aminosalicylates are ineffective in 30% of cases,
prompting alternatives like immunosuppressors and
biological modifiers, which are effective in 40-60% and 40%
of cases, respectively. However, biological modifiers are
costly and often poorly tolerated. Antibiotics such as
rifaximin - and ciprofloxacin are used for symptom
management and treating perianal fistulas [30]. Probiotics
may stabilize gut flora and support immune responses,
potentially reducing relapse rates and side effects, though
evidence from human trials remains limited. Combining
probiotics with traditional therapies may enhance treatment
outcomes.

Diagnosis of Inflammatory Bowel Diseases
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The diagnosis of inflammatory bowel diseases (IBD),
encompassing ulcerative colitis and Crohn's disease, has
advanced with the integration of various diagnostic
modalities. Traditional methods include endoscopic,
histological, radiological, and biochemical assessments,
each with inherent limitations.

Endoscopic Techniques: Colonoscopy remains the gold
standard for visualizing the colonic mucosa and obtaining
biopsy samples. However, it is invasive and limited in scope.
Video capsule endoscopy provides a non-invasive alternative
and is especially useful for examining hard-to-reach areas, but
it is expensive and cannot collect tissue samples.

Radiological Imaging:  Cross-sectional  imaging
techniques such as computed tomography (CT), magnetic
resonance imaging (MRI), and ultrasonography are pivotal in
evaluating IBD. These modalities offer detailed insights into
bowel wall characteristics and extraintestinal manifestations
[31].

Non-Invasive Biomarkers: Non-invasive methods,
such as measuring neutrophil elastase, interleukins, and
other markers, are also used but are hindered by the rapid
degradation of these substances by fecal enzymes [32].
Fecal calprotectin has emerged as a valuable non-invasive
marker for intestinal inflammation, aiding in distinguishing
IBD from functional gastrointestinal disorders [33]. lts utility
in monitoring disease activity and predicting relapses is
well-recognized. IBD presents with variable severity, from
mild to debilitating symptoms, and delays in diagnosis,
particularly in Crohn's disease, often lead to adverse
outcomes. Early detection and timely treatment initiation are
crucial for improving patient outcomes. Identifying red flags
and referring patients early for specialist evaluation can aid
in prompt diagnosis. While treatment options continue to
expand, many patients do not respond to first-line therapy,
making appropriate selection critical [34], [35]. Disease
severity can be stratified using clinical, demographic, and
serologic markers to optimize treatment choices.
Personalized medicine approaches, incorporating clinical
decision support tools, genomics, and predictive
biomarkers, are shaping future treatment strategies. Once
therapy begins, confirming remission through objective
markers and adjusting treatment based on surrogate
biomarkers ensures long-term inflammation control [27],
[36].

Fecal tests for granulocyte markers assess
inflammation but are limited by high costs and potential
radiation exposure [33]. Advancements in non-invasive
diagnostic methods continue to evolve, aiming to enhance
early detection and reduce patient discomfort associated
with traditional procedures.

Fecal Calprotectin as a Diagnostic Tool

Fecal calprotectin (FCP) is a calcium-binding protein
(S100A8/A9) derived from neutrophils [37]. [38], [39]. Its
levels can increase 5-40 times during inflammation and
correlate with disease activity [40]. FCP levels are
significantly higher in patients with inflammatory bowel
disease (IBD) than in those with other [41], [42]. However,
daily fluctuations and the presence of elevated levels in
some healthy individuals limit its use as a sole diagnostic
method. Nevertheless, incorporating FCP testing into
clinical practice for evaluating lower gastrointestinal
symptoms can help reduce unnecessary colonoscopies,

thereby lowering costs for both patients and the healthcare
system [40]. Nikitin et al. introduced the 'PhiCal ELISA'
method, which initially required 5 grams of feces for
analysis and set a positive threshold at 10 mg/L [43]. The
test distinguishes 1BD from irritable bowel syndrome (IBS)
with high sensitivity, reaching 100% at 150 pg/g in some
studies. N.Zaletova’s study of 89 children demonstrated that
FCP levels correlate with the degree of endoscopic and
histological activity in ulcerative colitis and with both the
prevalence and endoscopic activity in Crohn's disease [44].
Additionally, FCP levels in newborns are higher than in
older children and adults, though the effect of diet on
calprotectin levels in infants is still under investigation.
Zinkevich O.D.'s study revealed that FCP levels were
elevated in 49% of IBD patients' relatives compared to 13%
of spouses, indicating a strong genetic predisposition.
However, only 5-10% of relatives showed clear clinical
signs, highlighting its utility in genetic risk assessment [45].
Orlinskaya N.Y. conducted a study with 220 patients and
found that FCP had 82% sensitivity and 83% specificity for
differentiating IBD from IBS, with specificity increasing to
97% for Crohn's disease. In a larger study involving 602
patients, average FCP levels were 50 mg/kg in IBD and 4
mg/kg in IBS, demonstrating high sensitivity (89%) and
specificity (79%) compared to other markers like C-reactive
protein (CRP) and erythrocyte sedimentation rate (ESR)
[46]. Kessaeva . noted that while FCP levels are elevated
in microscopic colitis, they are significantly lower than in
IBD. In colitis cases, FCP levels were 12 times higher, with
83% sensitivity and 90% specificity [47]. 47. Maleeva N.
highlighted elevated FCP levels in children with celiac
disease and allergic colitis, which normalized after dietary
intervention. FCP sensitivity and specificity were 64% and
80%, respectively [48].

Despite its diagnostic utility, the practical application of
FCP analysis in Kazakhstan remains limited. Additional
research is necessary to understand how inflammation
location and disease duration influence FCP levels.

The Role of Genes and Immune Response in
Inflammatory Bowel Diseases

Inflammatory bowel diseases (IBD) result from
autoimmune inflammation that affects local gastrointestinal
immunity. Relatives of IBD patients have a 20% risk of
developing ulcerative colitis or Crohn’s disease, with a
tenfold higher risk among first-degree relatives. Specific
genetic factors, including tumor necrosis factor genes (e.g.,
CD14 and CTLA4) and loci such as NOD2/CARD15 on
chromosome 16, play a significant role in IBD development.
Concordance rates for inflammatory bowel disease (IBD) in
monozygotic twins vary by type. Ulcerative colitis exhibits
rates of 17.6%, while Crohn's disease shows higher rates of
65%, underscoring the combined influence of genetic and
environmental factors [49].

Immune Dysregulation in Ulcerative Colitis

Ulcerative colitis is primarily driven by an inadequate
immune response to gut microbiota antigens. Normally,
immune tolerance to commensal microbiota develops
before the immune system fully matures. In IBD, this
tolerance is disrupted, resulting in inflammation. Antibodies
targeting gut mucosal components and resident flora
indicate a loss of this tolerance [50].

193



Reviews

Science & Healthcare, 2025 Vol. 27 (2)

The immune response in the colon is mediated by
lymphoid follicles containing antigen-presenting cells,
essential for immune activation. Disruption of immune
tolerance shifts the cytokine balance, which is a hallmark of
IBD. Key cytokines include:

1. Pro-inflammatory cytokines: Produced by Th1
cells, these promote inflammation.

2. Anti-inflammatory cytokines: Produced by Th2
cells, these inhibit Th1 responses and mitigate
inflammation [51].

Cytokine imbalance leads to sustained inflammation,
with differing profiles observed in ulcerative colitis and
Crohn's disease (Fig. 2)

IL6 = /TGF—B
pro-inflammatory
cytokines
anti-inflammatory & IL-10
IL-2 -~ cytokines R TNF-a
IL-I’ \ \ IL-11

Figure 2. Cytokines that trigger either pro-inflammatory or anti-inflammatory
responses (figure created by the author using BioRender.com) [51].

TNF-Alpha's Role in IBD Pathogenesis

TNF-alpha is a key molecule in IBD, significantly
influencing macrophage function and granuloma formation.
The imbalance in the immune response results in persistent
T-cell activation and chronic inflammation [52], [53].

The study by Zhetpisbayeva K. revealed that the
pathogenesis of ulcerative colitis involves not only CD4+ T-
lymphocytes but also cytotoxic lymphoid cells, such as
CD8+ T-lymphocytes and TNK cells with a pro-inflammatory
focus. Additionally, non-specific factors, including oxidase
systems in phagocytic cells, contribute to the release of
reactive oxygen species (ROS) and macrophage-derived
pro-inflammatory cytokines, exacerbating tissue damage
and chronic inflammation [54].

The immune response to endogenous gastrointestinal
bacteria is a pivotal factor in IBD. Disruption of the intestinal
mucosal barrier, coupled with increased IgG production and
altered  microbiota, triggers inflammation. In IBD,
macrophages, lymphocytes, and plasma cells infiltrate the
lamina propria of the colon. Elevated 1gG levels and
metalloproteinase activity further compromise the integrity
of the intestinal wall.

Dendritic cells also proliferate in the inflamed gut,
recognizing microbial pathogens and producing pro-
inflammatory cytokines (Figure 2) [55].

Symptoms of Inflammatory Bowel Diseases

The inflammation seen in IBD exhibits unique
characteristics compared to other organ systems:

1. Endothelial  Dysfunction:  This  results in
microvascular complications and excessive leukocyte
adhesion.

2. Thrombotic Risks: Both arterial and venous
thromboses are more prevalent due to ischemia, vascular

remodeling, and slower mucosal healing, especially in
ulcerative colitis and Crohn's disease.

Inflammatory bowel disease (IBD) impacts both the
central and peripheral nervous systems, leading to
autonomic dysfunction. Studies have shown that autonomic
nervous system function can predict the inflammatory
response over time in ulcerative colitis patients [56].
Additionally, functional gastrointestinal disorders (FGIDs)
significantly increase the risk of developing IBD. Research
indicates that individuals with FGIDs have a higher
likelihood of developing IBD compared to healthy individuals
[57].

Psychological stress affects around 40% of ulcerative
colitis patients, correlating with increased IBD incidence due
to impaired immune responses and unchecked growth of
pathogenic flora [58], [59], [60].

Conclusions

Recent advancements in IBD management have led to
a better understanding of its pathogenesis, non-invasive
diagnostic tools, and novel treatments. However, IBD
remains a complex disease influenced by immune
dysfunction, with unclear etiology complicating diagnosis
and management. Differentiating ulcerative colitis from
Crohn’s disease continues to be a challenge.

Mucosal healing is a critical indicator of remission but
lacks universal standards. Achieving remission requires
both mucosal healing and enhanced patient well-being.
Comprehensive clinical data are essential for accurate
diagnosis and treatment planning.

Further research is vital to clarify the pathogenetic
features of IBD and develop innovative therapeutic
approaches. Large-scale projects and systematic research
efforts are necessary to address the gaps in knowledge,
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particularly in Kazakhstan, where improving prevention and
treatment strategies is crucial.
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