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Abstract
Introduction: Inflammatory Bowel Disease (IBD) encompasses chronic inflammatory disorders of the gastrointestinal 
tract, including Crohn's disease and ulcerative colitis. While initially considered a localized disorder, IBD has emerged 
as a systemic disease with a growing recognition of its potential impact on lipid metabolism and cardiovascular health. 
This study aims to comprehensively investigate lipid profiles and dyslipidemia prevalence among IBD patients, shedding 
light on potential associations with disease characteristics.

Materials and Methods: A single-center cross-sectional observational study was conducted on 707 IBD patients between 
December 2007 and February 2021. Inclusion criteria comprised confirmed IBD diagnosis, age 18-65, and informed 
consent. Demographic data, medical history, anthropometric measurements, and fasting blood samples for lipid profile 
analysis were collected. Lipid profiles included total cholesterol, high-density lipoprotein cholesterol (HDL-C), low-
density lipoprotein cholesterol (LDL-C), and triglycerides. Statistical analyses, including t-tests, chi-square tests, and 
multivariate regression, explored associations.

Results: This study reveals a high prevalence of dyslipidemia in IBD patients (58%), surpassing the general population. 
Notably, male IBD patients displayed significantly higher levels of total cholesterol, LDL-C, and triglycerides than their 
counterparts in the general male population. Differences in HDL-C levels were also observed. There were no significant 
variations in lipid profiles between Crohn's disease and ulcerative colitis patients within the IBD subgroup.

Conclusion: The findings underscore the importance of regular lipid profile assessments in clinical management, 
particularly for male IBD patients. The significantly elevated prevalence of dyslipidemia in this population implies 
a potential influence of IBD on lipid metabolism and cardiovascular risk. Further research is needed to elucidate 
mechanisms and potential therapeutic interventions. Addressing dyslipidemia among IBD patients holds promise for 
reducing cardiovascular risk and enhancing overall health outcomes in this complex patient group.
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1. Introduction
Inflammatory Bowel Disease (IBD), encompassing conditions 
such as Crohn's disease and ulcerative colitis, represents a group 
of chronic inflammatory disorders characterized by inflammation 
of the gastrointestinal tract [1]. Over the years, IBD has evolved 
from being perceived solely as a localized gastrointestinal 
disorder to a systemic disease with a multitude of extraintestinal 
manifestations. Among these systemic implications, disturbances 
in lipid metabolism, specifically dyslipidemia and alterations in 

lipoprotein profiles, have emerged as significant yet underexplored 
factors in the realm of IBD [2,3].

Dyslipidemia, characterized by deviations from normal serum 
lipid levels, has long been recognized as a pivotal risk factor 
for cardiovascular diseases, contributing to the global burden of 
morbidity and mortality [4]. Within the context of IBD, the intricate 
interplay between chronic intestinal inflammation and lipid 
homeostasis remains enigmatic [5,6].  Recent research endeavors 
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have started to unveil the complex relationships between IBD and 
lipid metabolism, suggesting that IBD may influence not only gut 
health but also cardiovascular well-being [7, 8].

This original article aims to contribute to the expanding body 
of knowledge surrounding dyslipidemia and lipoprotein profile 
changes in patients with IBD. By conducting a single-center 
study, we endeavor to provide a comprehensive insight into these 
alterations and their clinical significance in a well-characterized 
cohort of IBD patients. Our research, conducted at University 
of Health Sciences, Ankara City Hospital, delves into the lipid 
profiles of IBD patients, exploring potential associations with 
disease characteristics, such as disease subtype, disease activity, 
and duration.

1.1 Rationale for the Study
The rationale for investigating lipid profile changes in IBD patients is 
multifaceted. Firstly, the chronic inflammatory milieu characteristic 
of IBD has the potential to disrupt lipid metabolism through various 
mechanisms, including the release of proinflammatory cytokines, 
alterations in gut microbiota, and changes in dietary habits [9]. 
Secondly, the presence of dyslipidemia in IBD patients may have 
profound implications for their overall health and quality of life, 
considering the already complex nature of managing this chronic 
inflammatory condition [10]. Lastly, understanding the dynamics 
of lipid profiles in IBD patients at a single-center level can offer 
valuable insights into potential therapeutic targets and strategies to 
mitigate cardiovascular risk [11].

1.2 Objectives of the Study
This single-center study endeavors to achieve the following 
objectives:

1. Assess and characterize the lipid profiles, including total 
cholesterol, high-density lipoprotein cholesterol (HDL-C), low-
density lipoprotein cholesterol (LDL-C), and triglycerides, in 
patients with IBD.
2. Evaluate the prevalence of dyslipidemia among IBD patients 
and identify potential risk factors associated with dyslipidemia in 
this population.
3. Investigate potential associations between lipid profile changes 
and key disease parameters, including disease subtype, disease 
activity, duration of illness, and therapeutic interventions.
4. Provide insights into the clinical significance of lipid profile 
alterations in IBD patients, with a focus on potential implications 
for cardiovascular health and overall disease management.

In presenting the results of our single-center experience, we aim 
to contribute valuable data to the growing body of knowledge 
on the systemic manifestations of IBD, particularly its impact 
on lipid metabolism [12]. Ultimately, our findings may inform 
clinical practice, guiding healthcare providers in the management 
of dyslipidemia and cardiovascular risk in patients grappling with 
this chronic inflammatory disorder [13].

2. Materials and Methods
2.1 Study Design
This original research article presents findings from a cross-
sectional observational study aimed at investigating dyslipidemia 
and lipoprotein profiles in patients diagnosed with Inflammatory 
Bowel Disease (IBD). The study adheres to a rigorous research 
design to assess the prevalence of dyslipidemia and characterize 
lipoprotein profiles among IBD patients, as well as to explore 
potential associations with disease parameters.

2.2 Study Population
Retrospective analysis was done on the patient data from those 
who were monitored in our hospital's inflammatory bowel 
disease outpatient clinic between December 2007 and February 
2021. Eligible participants met the following inclusion criteria: 
Confirmed diagnosis of IBD (Crohn's disease or ulcerative colitis) 
based on clinical, endoscopic, and histopathological criteria, 
age 18-65 years, and ability to provide informed consent for 
participation in the study.

3. Data Collection
3.1 Clinical Assessment
Demographic information, medical history, and clinical parameters 
including disease duration, disease location, and disease activity 
scores (e.g., Crohn's Disease Activity Index, Ulcerative Colitis 
Disease Activity Index) were collected through structured 
interviews and medical chart review.

3.2 Anthropometric Measurements 
Height, weight, and waist circumference were measured using 
standardized techniques, and body mass index (BMI) was calculated.

3.3 Blood Sample Collection
Fasting blood samples were obtained from study participants. 
Blood was collected in ethylenediaminetetraacetic acid (EDTA) 
tubes for lipid profile analysis.

3.4 Lipid Profile Analysis
Serum lipid profiles, including total cholesterol, high-density 
lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol 
(LDL-C), and triglycerides, were determined using standardized 
enzymatic assays on an automated clinical chemistry analyzer.

4. Statistical Analysis
IBM SPSS Statistics for Windows, version 25.0 (IBM Corp., 
Armonk, N.Y., USA) was the statistical program that we used for 
analyses. A two-tailed p-value < 0.05 was considered significant. 
Descriptive statistics were used to summarize demographic and 
clinical characteristics. Continuous variables were reported as 
means ± standard deviations (SD), while categorical variables 
were presented as frequencies and percentages. The prevalence of 
dyslipidemia and variations in lipid profiles among IBD patients 
were assessed. Inferential statistics, such as t-tests, chi-square 
tests, and multivariate regression analysis, were employed to 
explore potential associations between dyslipidemia, lipoprotein 
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profiles, and disease parameters, while controlling for potential 
confounding variables.

5. Ethical Considerations
The study was conducted in accordance with the principles outlined 
in the Declaration of Helsinki. Ethical approval was obtained from 
the Ethics Committee at University of Health Sciences, Ankara 
City Hospital (E1-21-2051). Informed written consent was 
obtained from all study participants prior to enrollment.

6. Results
A total of 707 participants with confirmed diagnoses of Inflammatory 
Bowel Disease (IBD) were enrolled in this single-center 15 years 

study. The demographic characteristics and lipoprotein profiles of 
the study population are summarized in Table 1. The mean age 
of the participants was 37.23 (30.04-45.86) years, and 324 (45.8 
percent) were male. The majority of patients had a diagnosis of 
ulcerative colitis (UC) (52.6%), while the remaining participants 
had Crohn’s disease (CD) (47.4%). Mean disease duration was 6.93 
(3.85-11.49) years. Of the patients, 128 (18.1%) had hypertension, 
and 38 (5.4%) had diabetes mellitus. Serum lipid profiles, including 
total cholesterol, high-density lipoprotein cholesterol (HDL-C), 
low-density lipoprotein cholesterol (LDL-C), and triglycerides, 
were assessed in all study participants. The results are presented in 
Table 1.

Total IBD Patients
n=707

Age, years 37.23 (30.04-45.86)
Gender, male, % 324 (45.8)
BMI, kg/m² 21.3 (16.78- 26.47)
Age at onset of IBD, years 31.41 (24.52-39.02)
Disease duration, years 6.93 (3.85-11.49)
IBD type
         Crohn’s Disease, n (%)
         Ulcerative Colitis, n (%)

335 (47.4)
372 (52.6)

Comorbidities
         Hypertension, n (%)
         Diabetes Mellitus, n (%)
        Other, n (%)

128 (18.1)
38 (5.4)
26 (3.7)

Smokers (Current/Ex), n (%) 240/226 (34.0/32.1)
Family history of IBD, n (%) 86 (12.1)
Total Cholesterol, mg/dL 201.2 ± 39.8
HDL Cholesterol, mg/dL 36.5 ± 13
LDL Cholesterol, mg/dL 133.7 ± 29.5
Triglycerides, mg/dL 150.5 ± 78.5
IBD: inflammatory bowel disease; HDL: high-density lipoprotein; LDL: low-density lipoprotein;

Table 1: Demographics and Lipoprotein Profiles of IBD Patients.

There was no statistically significant difference between the Crohn's and ulcerative colitis patient groups when comparing their lipid 
profiles (p>0.05 for all metrics). Table 2 displays the lipid profiles of individuals with ulcerative colitis and Crohn's disease.

Crohn’s Disease n=335 Ulcerative Colitis n=372 p
Age, years 37.05 (30.04-45.86) 38.01 (30.04-45.86) 0.425
Gender, male, % 158 (47.1) 166 (44.7) 0.396
Smokers (Current/Ex), n (%) 58/94 (17.3/28.0) 182/132 (48.9/35.5) <0.001
Total Cholesterol, mg/dL 200.7 ± 39.9 197.6 ± 38.4 0.118
HDL Cholesterol, mg/dL 36.4 ± 13.7 35.1 ± 14.2 0.256
LDL Cholesterol, mg/dL 134.3 ± 32.6 132.5 ± 32.9 0.978
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Triglycerides, mg/dL 150.1 ± 67.8 149.6 ± 103.6 0.654
IBD: inflammatory bowel disease; HDL: high-density lipoprotein; LDL: low-density lipoprotein;

Table 2: Lipid Profiles According to IBD Type

The prevalence of dyslipidemia in the study population was 
58%. Dyslipidemia was defined as, total cholesterol >200 mg/
dL, LDL-C >130 mg/dL, HDL-C <40 mg/dL for men and <50 
mg/dL for women, and/or triglycerides >150 mg/dL. Thirty-two 
percent of men and 22% of women in Turkey have total choles-
terol levels above 200 mg/dL, according to the 2017 TEKHARF 
population study [14]. This percentage was found to be 51% and 
40%, respectively, in patients with IBD. Among the overall male 
population, total cholesterol was 186.8 mg/dL; however, among 
individuals with IBD, it was 201.5 mg/dL. This difference was sta-
tistically significant (p=0.05). In the general population, women's 
total cholesterol was 180.2 mg/dL; in patients with inflammatory 
bowel disease, it was 198.6 mg/dL. This difference was statisti-
cally significant (p=0.05). In the general population, the rates of 
HDL cholesterol <40 mg/dL were 35.5% for women and 64% for 
men; in individuals with IBD, these rates were 44% and 78%, re-
spectively. Among the general male population, HDL-C was 37.2 
mg/dL; however, among individuals with IBD, it was 33.9 mg/
dL. This difference was statistically significant (p=0.01). HDL-C 
was reported to be 40.9 mg/dL in IBD patients, compared to 44.9 

mg/dL in women in the general population. There was a statisti-
cally significant difference (p= 0.05). LDL cholesterol >130 mg/
dL was detected at a rate of 37% in males and 28% in women in 
the general population; however, in patients with IBD, this rate 
was 49% and 38%. Men with IBD had an LDL-C of 134.7 mg/dL, 
compared to the general population's 122.4 mg/dL. This difference 
was statistically significant (p=0.01). LDL-C in women was 114.6 
mg/dL in the general population, whereas in patients with IBD, it 
was 129.7 mg/dL. There was a statistically significant difference 
(p=0.02). In general, 39.6% of men and 29.2% of women were 
found to have triglycerides >150 mg/dL; in individuals with in-
flammatory bowel disease (IBD), these percentages were 51.5% 
and 43%, respectively. Triglycerides in men were 166.4 mg/dL in 
IBD patients compared to 149.2 mg/dL in the general population. 
This difference was statistically significant (p=0.05). Triglycerides 
were 13.5 mg/dL in IBD patients compared to 126.3 mg/dL in 
women in the general population. There was a statistically signifi-
cant difference (p=0.05). Tables 3 and 4 compare the lipid profiles 
of people with IBD with those of the general population.

IBD Patients Male Population Lipid Profile n=324 p
Total Cholesterol, mg/dL 201.5 ± 49.8 186.8 0.05
HDL Cholesterol, mg/dL 33.9 ± 11.6 37.2 0.01
LDL Cholesterol, mg/dL 134.7 ± 35.4 122.4 0.01
Triglycerides, mg/dL 166.4 ± 88.6 149.2 0.05
IBD: inflammatory bowel disease; HDL: high-density lipoprotein; LDL: low-density lipoprotein;

Table 3: Lipid profiles of IBD patients vs control group in male patients

IBD Patients Female Population Lipid Profile n=383 p
Total Cholesterol, mg/dL 198.6 ± 36.8 180,2 0.05
HDL Cholesterol, mg/dL 40.9 ± 14.5 44.9 0.05
LDL Cholesterol, mg/dL 129.7 ± 27.7 114.6 0.02
Triglycerides, mg/dL 138.5 ± 73.4 126.3 0.05
IBD: inflammatory bowel disease; HDL: high-density lipoprotein; LDL: low-density lipoprotein;

Table 4: Lipid profiles of IBD Patients vs Control Group in Female Patients

7. Discussion
The leading causes of death worldwide are cardiovascular diseases 
(CVD), which include peripheral artery disease, heart failure, stroke, 
and coronary artery disease. An unhealthy diet, uncontrolled hyper-
tension, smoking, physical inactivity, and dyslipidemia are major 
contributors to CVD. In many large, randomized controlled series, 
high LDL and low HDL have been associated with CVD [13-15]. 
The elevated prevalence of dyslipidemia and differences in lipid pro-
files among IBD patients raise several important questions. Firstly, 
the chronic inflammatory state associated with IBD may contribute 

to lipid metabolism disturbances. The release of proinflammatory 
cytokines and other inflammatory mediators could influence hepat-
ic lipid production, lipoprotein metabolism, and cellular cholesterol 
handling [15,16]. Secondly, lifestyle factors, such as diet and phys-
ical activity, may play a role in lipid profile variations among IBD 
patients. Dietary choices and malabsorption issues common in IBD 
may affect nutrient intake and metabolism, contributing to dyslip-
idemia [15]. Furthermore, medications used for IBD management, 
such as corticosteroids and immunosuppressive agents, might also 
impact lipid profiles [16].
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In our research, we discovered that, in contrast to the general pop-
ulation, IBD patients had statistically considerably higher per-
centages of dyslipidemia such ass high LDL-C or low HDL-C. 
Furthermore, IBD patients' levels of triglycerides, LDL-C, and 
total cholesterol were found to be statistically significantly higher 
than those of the general population, whereas HDL-C values were 
shown to be statistically significantly lower. One of our secondary 
findings was that, like in the general community, dyslipidemia was 
more common in males than in women among IBD patients. The 
fact that there was no discernible change in lipid profiles between 
Crohn's disease and ulcerative colitis patients from IBD subgroups 
is another secondary discovery.

In their study, Raja Shekkar et al. assessed 393 IBD patients. Their 
investigation revealed that, in comparison to the general popula-
tion, male patients had lower HDL-C values and higher LDL-C 
levels. In female patients, they also discovered low HDL-C and 
high LDL-C values [9]. Total cholesterol levels in this study, how-
ever, were discovered to be comparable to those of IBD patients. 
High triglyceride, low HDL-C, and high LDL-C were seen in the 
Van Ganse et al. investigation. In 2020, Soh et al. discovered a 
correlation between disease activity and low levels of HDL-C and 
total cholesterol. In our study, IBD patients had low HDL-C levels 
and high LDL-C values. In this regard, our study's findings aligned 
with previous research findings. However, triglyceride and total 
cholesterol levels were also observed to be elevated in IBD pa-
tients in our investigation. We hypothesize that our society's lower 
HDL-C and higher triglyceride levels relative to the global aver-
age may be the cause of this. While other studies found significant 
drops in HDL-C levels, our study found less of a fall than when 
HDL-C levels were already low [18,19].

Our findings revealed that the prevalence of dyslipidemia among 
IBD patients in our single-center study was remarkably high at 
58%. Dyslipidemia was defined based on established criteria for 
total cholesterol, LDL-C, HDL-C, and triglyceride levels. This 
prevalence of dyslipidemia in IBD patients far exceeded that of 
the general population, as reported in the 2017 TEKHARF pop-
ulation study in Turkey. This significant difference highlights the 
need for heightened awareness and monitoring of lipid profiles in 
individuals with IBD. Our study revealed distinct differences in 
lipid profiles between IBD patients and the general population, 
particularly in men. Notably, men with IBD had significantly high-
er levels of total cholesterol, LDL-C, and triglycerides compared 
to the general male population. These differences suggest that IBD 
may exert an influence on lipid metabolism, leading to unfavorable 
lipid profile alterations in male patients [14].

Several limitations should be acknowledged. This study was con-
ducted at a single center, and the study population may not fully 
represent the diversity of IBD patients. Additionally, this was a 
cross-sectional study, limiting our ability to establish causality or 
track changes over time. Moreover, dietary habits and medication 
use, which could influence lipid profiles, were not comprehensive-
ly assessed in this study.

8. Conclusion
In conclusion, our study demonstrates a high prevalence of dyslip-
idemia and differences in lipid profiles, particularly in men, among 
IBD patients compared to the general population. These findings 
underscore the importance of regular lipid profile assessments in 
the clinical management of IBD patients and the need for further 
research to elucidate the underlying mechanisms and potential 
therapeutic interventions to optimize lipid metabolism in this pop-
ulation. Addressing dyslipidemia in IBD patients may contribute 
to reducing their cardiovascular risk and improving their overall 
health outcomes.
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