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Inflammatory Bowel Disease (IBD)

• Inflammatory Bowel Disease (IBD) is a chronic, relapsing-remitting group of 
idiopathic disorders characterized by immune-mediated inflammation of the 
gastrointestinal (GI) tract. The two main forms are Crohn’s disease (CD) and 
ulcerative colitis (UC). Both conditions involve dysregulated immune 
responses to intestinal microbiota in genetically susceptible individuals, but 
they differ in their pathological and clinical presentation

Abraham, C., & Cho, J. H. (2009). Inflammatory bowel disease. New 

England Journal of Medicine, 361(21), 2066–2078.



Global trends in IBD epidemiology

• The global burden of IBD, encompassing Crohn’s disease (CD) and ulcerative 
colitis (UC), continues to rise, now affecting over 7 million individuals 
worldwide, with increasing prevalence in Europe, North America, and 
Oceania.*

• European countries have among the highest age-standardized incidence 
rates (ASIRs) of IBD globally. While incidence in many Western European 
nations is plateauing or declining, disease burden remains high due to aging 
IBD populations and longer disease duration**

• Once considered rare, IBD is increasing significantly in Asia, driven by 
urbanization, dietary changes, and industrialization. Countries like China and 
India are witnessing rapid incidence growth as part of the global shift from 
West to East **

*Spiller, A. L.  At al . (2025). Nutrients, 17(16), 2677. 
**Yang, et al BMC Public Health, 25(1). 



The burden of inflammatory bowel disease

• 0.2% of the European 
population suffers from IBD

• 32% of UC patients require 
hospitalization within 10 years.

• A third of patients with UC 
experience a relapse within the 
first year, and up to 82% within 
5 years.

Zhao M et al. J Crohns Colitis 2021;15(9):1573–87



Impact on quality of life

Knowles S et al. Inflammatory Bowel Diseases 2018;24(4):742–51

Comparison of quality of life between patients with 
IBD and healthy individuals

Comparison of quality of life in patients with active 
and inactive IBD



East–West gradient in the incidence of inflammatory
bowel disease in Europe: the ECCO-EpiCom inception cohort

• The overall aim of this study is to investigate whether an East–West gradient 
exists in the incidence of IBD across European countries. Furthermore, it 
aims to determine whether any observed differences in IBD incidence are 
driven by environmental factors.

• The classification of centres as being situated in either Western or Eastern 
European countries was based on the socioeconomic status of that country 
before 1990

• Study design: A prospective, population-based inception cohort of IBD 
patients was established across 31 centers in 14 Western and 8 Eastern 
European countries. All patients were uniformly diagnosed, and the study 
covered a total background population of approximately 10.1 million people.

Burisch J, et al. Gut 2014;63:588–597. doi:10.1136/gutjnl-2013-304636
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East–West gradient in the incidence of inflammatory
bowel disease in Europe: the ECCO-EpiCom inception cohort

• A West–East gradient of 2 in IBD incidence exists in Europe. The highest 
incidence in the world is found on the Faroe Islands.

• The patient populations in Eastern and Western Europe are identical in terms 
patient characteristics, disease extent and phenotype, smoking habits and 
diagnostic delay

Burisch J, et al. Gut 2014;63:588–597. doi:10.1136/gutjnl-2013-304636



• No geographic differences regarding smoking status, caffeine intake, use of oral 
contraceptives, or number of first-degree relatives with IBD were found 

• Sugar intake was higher in CD and UC patients from Eastern Europe than in Western 
Europe while fibre intake was lower (p < 0.01)

• Daily consumption of fast food as well as appendectomy before the age of 20 was 
more frequent in Eastern European than in Western European UC patients (p < 0.01)

• Eastern European CD and UC patients had received more vaccinations and 
experienced fewer childhood infections than Western European patients (p  < 0.01)

• The observed differences could not explain the West–East gradient in IBD incidence 
in Europe, but Eastern European patients exhibited higher occurrences of suspected 
risk factors included in the Western lifestyle for IBD, which lends support to the 
theory of Westernisation of lifestyle having a main role in the recent increases in IBD 
incidence in Eastern Europe. 

Burisch J, et al, Environmental factors in a population-based inception cohort of inflammatory bowel disease
patients in Europe — An ECCO-EpiCom study, J Crohns Colitis (2013), http://dx.doi.org/10.1016/j.crohns.2013.11.021



East–West gradient in the incidence of inflammatory
bowel disease in Europe: the ECCO-EpiCom inception cohort

Burisch J et al, Journal of Crohn's and Colitis (2014) 8, 1030–1042



• An analysis of anonymized data on the treatment of inflammatory 
bowel diseases (Crohn’s disease and ulcerative colitis), available on 
the State Data Re-use Platform, in Lithuania during the period 2020–
2024.

• Access to data was granted by the State Data Agency, following 
permission to use information from the Electronic Health Services and 
Cooperation Infrastructure Information System and the  Health 
Insurance Information System “Sveidra” administered by the National 
Health Insurance Fund.

• The analysis was performed using the tools of the State Health Data 
Re-use Platform and Microsoft Excel. The report summarizes statistical 
data on disease diagnoses, epidemiology, and prescription of 
medicines. 



Incidince of IBD  in Lithuania 2020-2024
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• the average incidence of Ulcerative colitis 
in the sample of subjects with a revised 
diagnosis treated with prescription 
medications was 20.5 cases per 100,000 
population.

• The average incidence of Crohn’s disease in 
the sample of subjects with a revised 
diagnosis treated with prescription 
medications  was 6.4 cases per 100,000 
population.

Kiudelis G. et al, Inflammatory bowel disease treatment practice in Lithuania in 2020-2024, Systematic analysis 
of anonymized health data available on the State Data Reuse Platform, Unpublished data, 2025



Prevalence of IBD  in Lithuania 2020-2024
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• The average prevalence of UC in the 
sample of subjects with a revised diagnosis 
treated with prescription medications (N = 
5601) - 131.2 cases per 100,000 population 
colitis in Lithuania in 2020 - 2024.

• The average prevalence of Crohn’s disease 
in the sample of subjects with a revised 
diagnosis treated with prescription 
medications  was 31,8 cases per 100,000 
population.

Kiudelis G. et al, Inflammatory bowel disease treatment practice in Lithuania in 2020-2024, 
Systematic analysis of anonymized health data available on the State Data Reuse Platform, 
Unpublished data, 2025



Treatment of subjects with IBD by drug group, analyzed by year 2020 -
2024
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Kiudelis G. et al, Inflammatory bowel disease treatment practice in Lithuania in 2020-2024, 
Systematic analysis of anonymized health data available on the State Data Reuse Platform, 
Unpublished data, 2025



Advanced therapy in the treatment of IBD
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Kiudelis G. et al, Inflammatory bowel disease treatment practice in Lithuania in 2020-2024, Systematic analysis of 
anonymized health data available on the State Data Reuse Platform, Unpublished data, 2025



Hospitalization rates of subjects with IBD analyzed by year 2020 - 2024

Ulcerative colitisCrohn’s disease
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Diagnostics: Copenhagen Criteria

Ulcerative colitis (All three criteria 
positive)

1. Diarrhea and/or rectal bleeding and pus for more 
than one week or recurrent episodes of these 
symptoms

2. Typical endoscopic appearance 

3. Histopathology consistent with ulcerative colitis: 
neutrophils in the epithelial structure, cryptitis, crypt 
deformities, crypt abscesses. 

Crohn's disease (at least two positive 
criteria)

1. Abdominal pain, weight loss and/or diarrhoea 
lasting more than three months
2. Characteristic endoscopic findings: aphthae, 
aphthous ulcers, serpingious, tortuous ulcers, 
“cobble stone” appearance or radiologically 
detectable strictures and “cobble stone” signs
3. Histopathology consistent with Crohn’s disease 
(Langerhans-type epithelioid granuloma, focal 
inflammation or transmural segmental inflammation) 
4. Fistulas and/or abscesses associated with affected 
bowel segments

Munkholm P. Crohn’s disease – occurrence, course and prognosis. An epidemiologic cohort

study. Dan Med Bull. 1997; 44: 287-302
Geboes K. Pathology of inflammatory bowel diseases (IBD): variability with time and

treatment. Colorectal Dis 2001; 3(1): 2-12



IBD – progressive diseases
Crohn’s disease Ulcerative colitis

Colombel JF et al. Gastroenterology. 2017;152:351-361. Krugliak Cleveland N et al. Gastroenterology. 2022;162:1396–
1408.



• Western European patients were more 
likely to receive biological therapy (33%) 
and immunomodulators (66%) compared 
to Eastern European patients (14% and 
54%, respectively). 
• Eastern European patients were more 
likely to receive 5-aminosalicylates (90% 
vs. 56% in Western Europe). 
• Despite these differences, the disease 
course and outcomes (surgery, 
hospitalization, phenotype progression) 
did not differ significantly between 
regions.

Natural disease course of Crohn’s disease during the
first 5 years after diagnosis in a European populationbased
inception cohort: an Epi-IBD study

Burisch J, et al. Gut 2018;0:1–11. doi:10.1136/gutjnl-2017-315568



How to prevent the progression of the disease?

Turner D et al. Gastroenterology. 2021;160:1570–1583.



Biomarkers in IBD

Biomarkers—measurable biological indicators that can:
• Diagnose IBD early and accurately
• Differentiate between CD and UC
• Monitor disease activity, remission, and relapse risk
• Predict treatment response and long-term outcomes



Teixeira  et al, Biosensors (Basel). 2025 Aug 7;15(8):513..



Calprotectin: A Fecal Biomarker of Intestinal Inflammation

• Calprotectin is a calcium- and zinc-binding protein complex (composed of 
S100A8 and S100A9 subunits) primarily released by neutrophils during 
inflammation. It is highly abundant in the cytosol of neutrophils and is also 
found in monocytes and activated macrophages. When neutrophils migrate 
into the intestinal lumen during mucosal inflammation, calprotectin is 
released and remains stable in feces, making fecal calprotectin (FC) a 
reliable, noninvasive biomarker of gastrointestinal inflammation

Konikoff, M. R., & Denson, L. A. (2006). Role of fecal calprotectin as a biomarker of intestinal inflammation in inflammatory 

bowel disease. Inflammatory Bowel Diseases, 12(6), 524–534.



Calprotectin in the diagnosis of IBD

Reenaers C, et al. United Eur. Gastroenterol. J. 2018;6:1117–1125.



Calprotectin for diagnosis and monitoring of 
IBD

Reenaers C, et al. United Eur. Gastroenterol. J. 2018;6:1117–1125.

When patient have 
symptoms suggesting 
disease activity



Calprotectin correlates with endoscopic 
activity

• Calprotectin <100 µg/g: 
sensitivity 71%, specificity 91% 
for endoscopic remission of 
both ulcerative and Crohn's 
colitis.

Zittan E et al. Inflamm. Bowel Dis. 2015;22:623–630.



Calprotectin correlates with endoscopic 
activity

• Meta-analysis
• 1471 patients
• 50 µg/g: sensitivity 92%, 

specificity 60%
• 100 µg/g: sensitivity 84%, 

specificity 66%
• 250 µg/g: sensitivity 80%, 

specificity 82%

Lin JF et al. Inflamm. Bowel Dis. 2014;20:1407–1415.



Calprotectin for diagnosis and monitoring of 
IBD

Reenaers C, et al. United Eur. Gastroenterol. J. 2018;6:1117–1125.

When a patient with IBD is 
in clinical remission..



Can calprotectin help predict flare-ups?

• 95 anti-TNF-treated patients 
followed for 16 months

• <130 µg/g calprotectin 
indicated a high probability of 
maintaining remission

• >300 µg/g calprotectin 
indicated a high risk of relapse

Ferreiro-Iglesias R et al. J. Clin. Gastroenterol. 2018;52:229–234.



A whole blood biomarker for IBD was developed by analyzing gene expression signatures directly from unstimulated whole 
blood samples. The goal was to identify a non-invasive, clinically useful marker that could stratify patients based on their 
likely response to treatment—specifically predicting which patients would require escalation to biologic therapy or surgery

•Transcriptomic Profiling:

•Researchers conducted RNA sequencing on whole blood samples.

•Focused on baseline gene expression—without requiring cell stimulation or separation.

•Patient Cohorts:

•Included patients newly diagnosed with IBD.

•Followed over time to track disease course and treatment escalation.

•Machine Learning Models:

•Used to identify a gene expression signature (i.e., a panel of predictive genes).

•The final model was able to stratify patients into high- and low-risk groups.

•Validation:

•The biomarker was validated in independent cohorts.

•It successfully predicted patients likely to experience a severe disease course requiring intensive therapy.

Biasci D et al, Gut. 2019 Aug;68(8):1386-1395. 



Noor NM et al, PROFILE Study Group.. Lancet Gastroenterol 
Hepatol. 2024 Feb 21:S2468-1253(24)00034-7. doi: 
10.1016/S2468-1253(24)00034-7. Epub ahead of print. PMID: 
38402895.

A biomarker-stratified comparison of top-down versus accelerated step-up treatment strategies for 
patients with newly diagnosed Crohn's disease (PROFILE): a multicentre, open-label randomised 
controlled trial

Biomarker was 
not able to 
predict response 
to therapy



Potential miRNAs as Diagnostic Biomarkers for 
Differentiating Disease States in Ulcerative Colitis
• Ulcerative colitis (UC) is a chronic inflammatory disease causing 

persistent inflammation and ulceration in the colon. Current 
standard diagnostic methods for UC, such as colonoscopy and 
non-specific inflammatory markers like C-reactive protein (CRP), 
are often invasive, inconvenient, painful, or lack specificity.

• MicroRNAs (miRNAs) are small non-coding RNAs (typically 22 
nucleotides long) that regulate gene expression. They are seen as 
highly promising biomarkers because of their fundamental role in 
gene regulation and their remarkable stability in biological 
fluids (such as resistance to RNase degradation and temperature 
fluctuations), surpassing that of proteins and messenger RNAs.

Atta Ullah Khan et al, Int. J. Mol. Sci. 2025, 26, 6822



Potential miRNAs as Diagnostic Biomarkers for 
Differentiating Disease States in Ulcerative Colitis

miRNA Observed Trend in aUC vs. iUC/HCs Key Findings & Fold Change Mechanistic Relevance

miR-126 Highest Upregulation

Demonstrated a remarkable 18-fold 
increase in active UC tissue samples 
compared to healthy controls (HCs). No 
significant changes were noted in inactive 
UC.

Its established role in endothelial 
function and angiogenesis directly 
correlates with the vascular changes (like 
increased mucosal blood flow and 
endothelial dysfunction) characteristic of 
active UC flares.

miR-21 Most Consistent Upregulation
Consistently upregulated, with one study 
showing a 14.7-fold increase in aUC 
tissue compared to HCs.

Involved in the negative regulation of 
PDCD4 and RhoB; its overexpression may 
trigger oxidative stress-induced cellular 
damage contributing to UC pathogenesis. 
Note: One study reported decreased miR-
21 in aUC serum compared to iUC serum, 
highlighting the impact of sample type.

miR-146b-5p Consistent Upregulation in Serum

Significantly overexpressed in active UC 
serum samples compared to both inactive 
UC and HCs, suggesting systemic 
inflammatory activation.

Involved in regulating the NF-κB signaling 
pathway, a central coordinator of 
inflammatory responses in UC 
pathogenesis.

miR-223 Upregulation observed
miR-223-3p was upregulated in aUC fecal 
samples compared to iUC and HCs.

Elevated levels might contribute to UC 
pathogenesis by negatively regulating 
autophagy and inhibiting IKKα.

Atta Ullah Khan et al, Int. J. Mol. Sci. 2025, 26, 6822



Closing remarks

• Epidemiological studies in 2010 showed an East–West gradient in IBD incidence, 

but recent data from Lithuania reveal a significant rise, with rates now approaching

 those seen in Western Europe.

• Novel biomarkers for early diagnosis, disease activity monitoring, and prediction of 
treatment response are being intensively investigated, but so far, only fecal calprotectin has 
proven useful  and valuable  in clinical practice

• As the range of advanced therapies expands, IBD management has shifted toward earlier, 

more aggressive treatment and close monitoring.
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