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ABSTRACT

Background: Irritable bowel syndrome (IBS) is a functional gastrointestinal (GI) disease that can change a patient's
quality of life and impair his daily activities. Non-alcoholic fatty liver disease (NAFLD), on the other hand, has become
a widespread condition as the global obesity rates rises. The prevalence of NAFLD has reached up to 25% of the
adolescent population. The etiology of both diseases is still not clearly understood. The mechanism linking the two
seemingly similar diseases could be immune system activation and tissue inflammation.

Objective: The goal of our study was to see if there was a common link between them and to examine NAFLD
prevalence and severity in IBS patients.

Patients and methods: Our study included 150 patients who had symptoms of IBS with different degrees of severity.
IBS was diagnosed according to modified ROME IV criteria. Patients were examined to see if they had NAFLD based
on abdominal ultrasonography and NAFLD fibrosis score calculation.

Results: Our current study showed that regarding evaluating the association of IBS with NAFLD, there was a highly
statistically significant association between both diseases. Furthermore, there was a high statistically significant
association between higher grades of NAFLD and lipid profile parameters.

Conclusion: Patients with IBS had a higher frequency of NAFLD. In addition, a significant association was noted

between IBS severity and increased NAFLD grades.
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INTRODUCTION

Irritable bowel syndrome (IBS) is a Gl
functional disorder that can affect people of any age,
gender, race, or socioeconomic status. This condition
has an important economic impact on patients because
it usually lasts for life and impairs their quality of life.
Furthermore, patients are more likely to seek medical
attention and take time off from work ®. IBS molecular
markers and drug targets are difficult to identify due to
its variability and unidentified underlying causes .

Irritable bowel syndrome (IBS) is defined by
abdominal pain or discomfort, which is commonly
linked with changes in bowel movements. IBS affects a
large percentage of the general population (between
10% and 15%). Women are more likely than men to
suffer from I1BS ©). Four IBS subtypes have been
described based on stool features: diarrhoea (IBS-D),
constipation  (IBS-C), mixed (IBS-M), and
undetermined (1IBS-U) (IBS-V). Low-grade
inflammation, altered motility, alterations in intestinal
barriers, changes in gut-brain axis, and psychosocial
variables appear to play a role in IBS pathophysiology
@

Nonalcoholic fatty liver disease (NAFLD) is a
wide term that refers to a variety of disorders marked by
fat deposition in hepatocytes in the presence or absence
of liver inflammation. NAFLD refers to a group of fatty
liver diseases that range from simple hepatosteatosis
(HS), also known as nonalcoholic fatty liver (NAFL), to
nonalcoholic steatohepatitis (SH), also known as
NASH, and finally to liver cirrhosis ©.

The main cause of NAFLD is obesity and
increased body mass index (BMI), together with insulin
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resistance, in the absence of secondary causes of hepatic
steatosis such as alcohol consumption, chronic use of
medications that can cause hepatic steatosis, or
hereditary disorders ©®. NAFLD is diagnosed through
imaging, blood tests including liver function test,
different scoring systems; nonetheless, liver biopsy
remains the most accurate test ),

In the diagnosis of NAFLD patients, a variety of
scoring systems based on different clinical and/or
laboratory characteristics have been developed. One of
the commonly used is the NAFLD fibrosis score. This
score depends on six different variables, which are age,
hyperglycemia, body mass index (BMI), platelet count,
albumin level, and AST/ALT ratio ®,

Obesity, gut microbiota dysfunction, a
compromised intestinal barrier, and brain-gut axis
dysfunction, all of which are crucial to their
pathogenesis and are linked to immune activation and
inflammation, may play a role in the development of
IBS and NAFLD, but there aren't enough studies to back
up this theory ©. As a result, the purpose of our research
was to determine if there is a link between them and to
investigate the prevalence and severity of NAFLD in
IBS patients.

PATIENTS AND METHODS

This study was a cross-sectional study conducted
at the Gastroenterology and Hepatology Department of
Ain Shams University Hospitals. It was conducted on
150 patients who had symptoms suggestive of IBS after
excluding patients with infectious gastroenteritis or
IBD, patients with cancer colon and patients with other
viral (B and C) or alcoholic, genetic, or liver affections.
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All cases underwent a full medical history with a
focus on:

Abdominal pain frequency, change in bowel
habits, and a family history of similar conditions.
Patients were diagnosed with IBS by modified ROME
IV criteria, which are: Recurrent abdominal pain on
average at least 1 day/week in the last 3 months,
associated with two or more of the following criteria:
related to defecation, associated with a change in the
frequency of stool, and associated with a change in the
form (appearance) of stool. (These criteria must be met
for the previous three months, with symptom onset at
least six months preceding diagnosis) @9,

Grading of IBS severity (according to the IBS
severity grading score) was done and was classified
into: Mild, could be ignored with effort but would have
no effect on daily activities, moderate, could not be
ignored, and occasionally interfered with daily activities
and severe, it could not be ignored and associated
rottenly with limited concentration and daily activities
(11)

Additionally, a full clinical examination was done
followed by laboratory investigations that included
CBC, INR, AST, ALT, Na, K, Creatinine, and Urea.

The severity of NAFLD and the presence of liver
fibrosis were also assessed using abdominal ultrasound
and the NAFLD fibrosis score, with the diagnosis of
NAFLD being confirmed by the presence of areas of
high echogenicity on sonography. The severity of
echogenicity was graded as follows: Grade 1: A mild,
widespread increase in fine echoes in the liver
parenchyma, with normal diaphragm and intrahepatic
vascular boundaries, grade 2 in which there is a modest,
diffuse increase in fine echoes with slightly decreased
visibility of intrahepatic veins and diaphragm and grade
3 where there is increased fine echoes with poor or non-
visualization of intrahepatic vascular boundaries,
diaphragm, and liver's posterior right lobe 2,

NAFLD fibrosis score was also calculated for all
patients. It was calculated as per the following formula:
-1.675+0.037 X age (years) + 0.094 X body mass index
(BMI, kg/m2) + 113 X impaired fasting
glucose/diabetes (yes = 1, no = 0) + 0.99 X AST/ALT
ratio - 0.013 X platelet (X109 /L) - 0.66 X Albumin
(g/dL). The result was interpreted as low NFS (< -
1.445), indeterminate NFS (-1.445 to 0.676) and high
NFS (> 0.676) 19,

Ethical consent:

An approval of the study was obtained from Ain

Shams University Academic and Ethical Committee
(Ethics committee’s reference number: 000017585).
Every patient signed an informed written consent
for acceptance of the study.
This work has been carried out in accordance with
The Code of Ethics of the World Medical
Association (Declaration of Helsinki) for studies
involving humans.
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Statistical analysis

Statistical analysis data were collected and analyzed
using SPSS software version 18 windows 7. For
quantitative variables, mean, standard deviation (SD),
and range are used. Numbers and percentage are used
for qualitative variables. Chi-square test was used to
compare qualitative variables between groups. Power of
significance was evaluated as follows: Probability level
(P-value) > 0.05: Insignificant, P-value < 0. 05:
Significant and P-value < 0. 01: Highly significant.

RESULTS

Table (1) showed that our current study
included 150 patients diagnosed with IBS (74 males and
76 females). The mean age of included patients was
42.17 + 8.3 years. Mean height was 173.6 = 9.07 cm,
mean weight was 88.02 + 14.9 Kg while mean BMI was
29.39+ 4.4,

Table (1): Demographic data of included patients

Mean | SD | Median | Range
Age (years) | 42.17 | 8.38 46 21-50
Height (cm) | 173.62 [9.07 | 175 | 155-189
Weight | 6302 | 149| 88 | 60-120
(Kg)
18.4-
BMI 29.39 |(4.42 29.7 38.3
Male 74 (49.3%)
Gender e male 76 (50.7%)

SD: Standard Deviation

Table (2) showed that on evaluation of IBS and
NAFLD in studied patients, 96 (64%) patients had grade
1 IBS, 44 (29.3%) patients had grade 2, and 10 (6.7%)
patients had grade 3 IBS. Regarding NAFLD grade, 82
(54.7%) patients had grade 1, 64 (42.7%) patients had
grade 2, and only 4 (2.7%) patients had grade 3.
NAFLD fibrosis score had a mean of -2.62 + 1.27 in
included patients.

Table (2): Diagnostic criteria of IBS and NAFLD in
included patients

Grade 1 96(64%)
IBS grade Grade 2 44 (29.3%)
Grade 3 10 (6.7%)
Grade 1 82 (54.7%)
U/S grade Grade 2 64 (42.7%)
Grade 3 4 (2.7%)
Mean £ SD -2.62 £1.27
Fibrosis score Median -2.6
Range -5.50 - 0.31

U/S: Ultrasound, SD: Standard Deviation

Table (3) showed that regarding evaluating the
association of IBS with NAFLD, there was a highly
statistically significant association between both
diseases.
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Table (3): Comparison between IBS grade and NAFLD

rade
IBS grade No (%) P
1 2 3 value
1 42 50 4
(28%) | (33.3%) | (2.7%)
NAFLD 38 0
grade 2 (25.3%) 6 (4%) 0 0.006
2 8
3| (13%) | 3w | °

Table (4) showed that the study of IBS grade
regarding liver enzymes revealed that there was no
significant statistical difference between grades of IBS.

Table (4): Comparison of liver enzymes regarding IBS

rade
IBS grade Serum ALT Serum AST
Mean SD Mean SD
1 22.7 2.9 23.2 1.2
2 24.8 1.1 21.8 4.1
3 26.6 4.6 24.6 5.9
P value 0.525 0.239

Using One-way ANOVA test

Table (5) showed that the study of NAFLD
grade regarding liver enzymes revealed that there was
no significant statistical difference between grades of
NAFLD.

Table (5): Comparison of liver enzymes regarding U/S

grade in NAFLD
Serum ALT Serum AST
dS g Mean SD Mean SD
1 28.2 1.8 26.2 1.2
2 27.8 43 26.5 4.8
3 31.6 5.2 29.5 4.3
P value 0.342 0.542

Using One-way ANOVA test

Table (6) showed that the study of lipid profile
parameters in relation to IBS grade revealed no-
significant association.

Table (6): Comparison of lipid profile parameters
regarding IBS grade

Serum Serum
glrgge cholesterol sl LS LDL
Mean | SD | Mean | SD | Mean | SD
1 181.8 | 55 | 1418 [ 69| 953 | 7.4
2 2025 | 6.9 | 136.5|9.8| 1045 | 4.5
3 169.4 | 40.3 | 1498 | 57| 978 | 6.6
P 0.346 0.914 0.821
value
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Table (7) showed that the study of lipid profile
parameters (serum cholesterol, triglycerides, and LDL)
in relation to U/S grade revealed a highly significant
association between increased serum TG and severe
NAFLD.

Table (7): Comparison of lipid profile parameters
regarding U/S grade

Serum Serum TG Serum

NAFLD | cholesterol LDL
grade | Mea Mea | S | Mea | S

SD

n n D n D
1 1842 | 7.7 | 1342 | 71| 955 | 4.6
2 1821 | 7.6 | 1346 | 4.1 | 965 | 9.2
3 | 2515 111' 2055 | 7.6 | 148 |65

P value 0.167 0.001 0.246

Using One-way ANOVA test.

DISCUSSION

Irritable bowel syndrome (IBS) is a functional

gastrointestinal (GI) disorder which can affect all
members of a society, regardless of age, sex, race or
socioeconomic status 19,
Traditionally labelled as a functional Gl disorder
without evident structural or pathological changes, new
insights suggest a disturbed GI physiology with
impairment of GI motor function, visceral sensation and
secretion, all of them potential therapeutic targets to
improve symptoms and quality of life of these patients
(14)

IBS is characterized by abdominal pain or
discomfort, classically linked to changes in bowel
habits. A high percentage (10%-15%) of the general
population suffer from IBS. IBS affects more females
than males ©.

Nonalcoholic fatty liver disease (NAFLD) is a
type of fatty liver disease that can be linked to
overeating and its consequences, such as weight gain,
central obesity, insulin resistance, glucose intolerance,
atherogenic dyslipidemia, and arterial hypertension
(metabolic syndrome), especially in people who are
genetically predisposed. For a strict definition of
NAFLD, significant (or excessive) alcohol usage, as
well as other diseases, such as hepatitis C, hepatitis B,
alcohol-related liver disease, and haemochromatosis
must be eliminated @,

The aim of this study was to detect if there is a
prevalent association between these two diseases and
the assessment of NAFLD prevalence and severity in
IBS patients. There are no efficient studies that
highlight the link between NAFLD and IBS.

Our study has involved 150 patients with
different degrees of IBS syndrome and variable severity
patterns of NAFLD. Using inclusion and exclusion
criteria for selecting the patients. IBS was diagnosed
according to modified ROME IV criteria regardless of
the type either constipation predominance or diarrhea
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predominance. While NAFLD was mainly detected
using abdominal ultrasonography, and NAFLD fibrosis
score, both were differentiated into three grades
determining the severity of each and their correlation.

Our study revealed that females and males
almost equally suffered from IBS where 74 (49.3%)
males and 76 (50.7%) females. This disagrees with the
study of Mili¢ and Stimac ©® who found that IBS affects
more females than males.

Overweight has been defined as a body mass
index (BMI) equal to 30. BMI has been the most useful
population-level measure to define overweight and
obesity, because the measurement applies to both sexes
and adults of all ages @,

Our study revealed that most of the randomly
selected patients who had IBS were obese with mean
BMI of 29.39 + 4.4. This could explain the increased
prevalence of NAFLD in IBS patients in our study. This
would agree with study of Younossi et al. *® and Fan
et al. *® who confirmed that obesity increases the risk
of NAFLD.

Our study showed that on evaluation of IBS in
studied patients, most of our IBS patients were stage 1
regarding severity as 96 patients had grade 1 IBS, 44
patients had grade 2, and 10 patients had grade 3 IBS.
This disagrees with the study of Ida et al. @7 who
showed that most patients enrolled had moderate to
severe IBS symptoms in the baseline period.

Dyslipidemia is known as a risk factor for
NAFLD. Our study showed that the study of lipid
profile parameters (serum cholesterol, triglycerides, and
LDL) in relation to U/S grade revealed a highly
significant association between increased serum TG and
severe NAFLD. These results are similar to the study of
Mansour-Ghanaei et al. ®® who found that in the
NAFLD group, a significant relationship was observed
with TG, but no significant relationship was seen
between LDL and NAFLD. In our study there was no
significant association between TC, LDL or HDL and
severity of NAFLD. These results disagree with
Santhoshakumari et al. “® who found that patients
with NAFLD had higher TC, LDL, and TG, and lower
HDL as compared to the control group.

Our study showed that regarding evaluating the
association of IBS with NAFLD, there was a highly
statistically significant association between both
diseases. These results are similar to Younossi et al.
who in their study revealed a direct proportional
increase between the severity of irritable bowel
syndrome and the severity of NAFLD where they
concluded that It was clear here from our results that
nearly all the study population (IBS) had a degree of
NAFLD which comes in concordance with increasing
NAFLD cases. Also, similar to our results, Ahmed et
al. @9 reported in a cross-sectional study that 74% of the
study population showed moderate to severe NAFLD,
which is higher than the average reported prevalence
rate among general population. This relation could be
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due to a disruption of the intestinal microbiota in
patients with NAFLD, which leads to increased fat
storage and steatosis. This is mostly caused by
decreased  polysaccharide to  monosaccharide
fermentation and inadequate metabolism of short-chain
fatty acids, both of which contribute to the development
of IBS through modulating intestinal motility and
sensitivity. The imbalance of intestinal microbiota
caused by NAFLD can result in a breakdown of the
intestinal barrier and reduced intestinal immunological
tolerance ),

In our study, when comparing of different
IBS grades and liver enzymes, there was no significant
statistical difference between grades of IBS and liver
enzymes. These results go against Kang et al. ?Y who
reported, in a retrospective epidemiological study,
significantly higher prevalence of elevated ALT level
and metabolic syndrome (MS) in IBS patients compared
to the controls. The relationship remained statistically
significant after controlling for potential confounding
factors.

Based on the current study, we found that
patients with IBS had higher frequency of NAFLD.
Also, there was significant association between IBS and
NAFLD severity. Thus, patients with IBS should be
frequently monitored to assess the presence of NAFLD:
frequent clinical evaluation, abdominal
ultrasonography in addition to lipid profile and liver
functions tests assessment if needed. Also, we could not
exclude the psychological element as a confounder
which is needed to be taken into consideration in
following studies, the study patients were not subjected
to psychological assessment.

CONCLUSION

Patients with IBS had a higher frequency of
NAFLD. Furthermore, a significant association was
noted between IBS severity and increased NAFLD
grades. Nevertheless, our results need to be confirmed
by further trials with a larger sample size, but also, there
are few studies as far as we know, to explore the impact
of NAFLD on the severity of IBS.
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