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Introduction

Non-alcoholic fatty liver disease (NAFLD) is more common 
in the western world, with a prevalence of 19-46% in the general 
US population [1-13]. Risk factors for NAFLD include obesity, 
insulin resistance, diabetes mellitus (DM), hypertension, 
and hypertriglyceridemia [14]. NAFLD in patients with 
inflammatory bowel disease (IBD) has become increasingly 
recognized, with the prevalence of NAFLD in IBD patients 
ranging from 8-59% [15-19]. The pathogenesis of NAFLD 
among the IBD population is not well understood. Other 
than metabolic syndrome, IBD-specific risk factors, including 
malnutrition, intestinal inflammation, alterations of gut 
microbiota, steroid exposure, and drug-induced hepatotoxicity 
may also contribute to pathogenesis of NAFLD [20].

The aim of this study was to evaluate the prevalence of 
NAFLD in IBD patients compared with a matched controlled 
group and to identify the characteristics associated with 
NAFLD in IBD patients.

Background Non-alcoholic fatty liver disease (NAFLD) is common in patients with inflammatory 
bowel disease (IBD). The purpose of this study was to further examine the prevalence of NAFLD 
in IBD patients.

Methods We retrospectively reviewed the medical records of IBD patients who visited the 
emergency department because of abdominal pain between January 2009 and December 2014. 
These were compared with a group of 70 controls without IBD, matched for age and body mass 
index (BMI). Computed tomography data were analyzed for the presence or absence of hepatic 
steatosis. Patient with recent steroid or excessive alcohol use were excluded. Univariate and 
multivariate analyses were performed.

Results NAFLD prevalence was 44% (31/70) in the IBD group vs. 16% (11/70) in controls 
(P<0.001). There was no significant difference between the 2 groups in age, sex distribution, BMI, 
presence of diabetes, or levels of serum transaminases, serum albumin or platelets. In multivariate 
analysis, the presence of IBD was independently associated with NAFLD (odds ratio 4.53, 95% 
confidence interval 2.00-10.26; P=0.002).

Conclusions The presence of IBD is strongly and independently associated with NAFLD. Systemic 
inflammation and alteration of the intestinal microbiome have been proposed as mechanisms, but 
further studies are needed to better elucidate the pathophysiology.
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Patients and methods

The Institutional Review Board of Saint Luke’s Hospital of 
Kansas City approved the data collection and methodology for 
this study. We conducted a retrospective study of IBD patients 
18  years of age or older who presented to the emergency 
department (ED) with a chief complaint of abdominal pain 
and who completed an abdominal computed tomography (CT) 
scan in their evaluation. ED encounters within the medical 
records database between 2009 and 2014 were queried for 
ICD-9 codes associated with abdominal pain and IBD (either 
Crohn’s disease or ulcerative colitis). The search was further 
refined to include only encounters in which abdominal CT 
scans were performed, based on billing codes associated with 
the visits. ED provider notes and, when applicable, admission 
notes were reviewed for possible exclusion criteria, including 
significant alcohol use, defined as >7 drinks per week in females 
and >14 drinks per week in males, known liver disease other 
than NAFLD, and use of corticosteroids within the preceding 
12  months. A  control group, matched by age (±3  years) and 
body mass index (BMI; ±2.5), was compiled from patients 
without IBD who presented to the ED for abdominal pain 
over the same time period and underwent abdominal CT 
scans. Medical records were reviewed and the following data 
were collected: age, BMI, presence of DM, IBD type, levels of 
aspartate aminotransferase (AST), alanine aminotransferase 
(ALT), total bilirubin, alkaline phosphatase, albumin, and 
platelet count. The CT scans of all patients were reviewed 
specifically for the presence of NAFLD by a specialized 
abdominal radiologist (SA). Patients were determined to have 
NAFLD if the liver parenchyma demonstrated a lower density 
compared with the spleen of >10 Hounsfield units (HU). The 
primary endpoint was the presence or absence of hepatic 
steatosis based on CT imaging.

Statistical analysis

The data were presented as mean ± standard deviation for 
continuous variables and as a total percentage for categorical 
variables. Student’s t-test and chi-square tests were used in the 
unadjusted analysis. The predictive factors for NAFLD were 
assessed with a multivariate logistic regression model adjusted 
for age, sex, BMI, the presence of DM and transaminase levels. 
SPSS version 21.0 (IBM Corp, Armonk, NY) was used for all 
analyses.

Results

Of the 70 patients with IBD, 31 (44%) had hepatic steatosis 
on abdominal CT images, compared with only 16% (11 of 
70) of controls. The difference in NAFLD prevalence between 
the 2 groups was statistically significant (P<0.001). Patient 
characteristics, including age, sex, BMI, and the presence 
of diabetes were similar across the 2 groups (Table 1). There 

were no significant differences between the 2 groups in 
transaminase or albumin levels or platelet count (Table 2). The 
predictive factors associated with NAFLD were examined in 
a multivariate logistic regression model adjusted for age, sex, 
BMI, presence of DM, and transaminase levels. The presence 
of IBD was independently associated with NAFLD, with an 
odds ratio of 4.53  (95% confidence interval [CI] 2.00-10.26, 
P=0.002) (Fig. 1).
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Figure  1 Predictive factors associated with the presence of NAFLD 
from the study cohort, adjusted for age, male sex, BMI, presence of 
diabetes, and transaminase levels (n=140)
NAFLD, non-alcoholic fatty liver disease; IBD, inflammatory bowel 
disease; BMI, body mass index; CI, confidence interval

Table 1 Characteristics of patients enrolled in the cohort

Characteristics Total 
(n=140)

IBD 
(n=70)

Control* 
(n=70)

P-value

Age 38.7±14.9 38.6±15 38.8±15 0.95

Male sex 58 (41%) 31 (44%) 27 (39%) 0.49

BMI 26.7±6.7 26.6±6.9 26.7±6.6 0.65

Crohn’s disease 57 (81%) 57 (81%) N/A

Diabetes 14 (10%) 8 (11%) 6 (9%) 0.57

NAFLD 42 (30%) 31 (44%) 11 (16%) <0.001†

*Age- and BMI-matched control group
Continuous variables were compared using Student’s t-test. Category 
variables were compared using the chi-square or Fisher’s exact test 
†Alpha less than 0.05 considered statistically significant
BMI, body mass index; IBD, inflammatory bowel disease; NAFLD, 
non alcoholic fatty liver disease; N/A, not applicable

Table 2 Laboratory data of patients enrolled in the cohort

Lab data Total 
(n=140)

IBD 
(n=70)

Control* 
(n=70)

P-value

AST 35±38 32±39 38±36 0.7

ALT 38±56 34±34 42±71 0.19

Albumin 4±0.6 3.8±0.6 4.3±0.5 0.24

Platelet count 267±93 286±101 250±82 0.07
*Age- and BMI-matched control group
Continuous variable compared using Student’s t-test. Category variables 
compared using chi-square or Fisher’s exact test 
BMI, body mass index; ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; IBD, inflammatory bowel disease
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Discussion

Because of the obesity epidemic and the increasing 
prevalence of metabolic syndrome, the global prevalence of 
NAFLD has been rising and is now estimated to be 24% [13]. 
The reported prevalence of NAFLD in IBD patients has varied 
from 8-59%, depending on the diagnostic criteria: 59% based 
on liver histology, 34% based on hepatic steatosis index 
score, 8% based on combined multiple imaging modalities, 
and 26-40% based on ultrasonography [15-19]. In this 
population, NAFLD was diagnosed in 44% of IBD patients 
on the basis of abdominal CT results, compared with 16% 
in non-IBD patients. The diagnostic value of abdominal 
CT for NAFLD has been investigated and a liver-to-spleen 
difference in attenuation of >9 HU had a specificity of 100% 
and a sensitivity of 82% in the detection of moderate to severe 
hepatic steatosis [20]. In our study, patients were determined 
to have NAFLD if the liver-to-spleen difference in attenuation 
was >10 HU. Hypertension, obesity and metabolic syndrome 
were associated with the presence of NAFLD in IBD 
patients [16,19]. We compared our study population of IBD 
patients with an age-  and BMI-matched controlled group; 
there were no significant differences in metabolic profile 
between the 2 groups.

Of our IBD study population, 81% were diagnosed with 
Crohn’s disease, whereas 19% had ulcerative colitis. The sample 
sizes were too small to perform a subgroup analysis to identify 
the distinction between Crohn’s disease and ulcerative colitis in 
relation to NAFLD prevalence.

Some studies have reported that IBD disease activity or 
severity and prior small bowel surgery were associated with 
NAFLD [17,21] However, other studies reported no such 
association between NAFLD and IBD [19,22]. In this study 
group, the presence of IBD was very strongly associated 
with NAFLD, with an odds ratio of 4.53 (95%CI 2.00-10.26), 
P=0.002.

A limitation of this study was the incomplete data 
recording of our ED cohort. A  detailed smoking history, 
IBD disease severity, duration of diagnosis, prior IBD-
related surgery, and IBD medications or treatment were not 
completely noted. As the study evaluated an ED population, 
there may have been an inherent selection bias towards 
patients with more severe disease activity and less medical 
compliance. Since glucocorticoids have been implicated in 
the pathogenesis of NAFLD, we excluded patients who had 
taken corticosteroids within the previous 12 months. Thus, 
the NAFLD prevalence reported in our study does not apply 
to IBD patients exposed to corticosteroid therapy within a 
1-year period.

In conclusion, data concerning the association between 
IBD disease activity and NAFLD are conflicting. Our results 
from this controlled study demonstrate that the presence of 
IBD in patients who visited the ED was strongly associated 
with NAFLD. Systemic inflammation and alteration of the 
intestinal microbiome have been proposed as potential 
causative factors, but further studies will be needed to elucidate 
the pathophysiology.
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Summary Box

What is already known:

•	 The	global	prevalence	of	non-alcoholic	 fatty	 liver	
disease (NAFLD) has been rising because of the 
epidemic of obesity and metabolic syndrome

•	 The	 prevalence	 of	 NAFLD	 in	 patients	 with	
inflammatory bowel disease (IBD) reportedly 
varies from 8-59%, depending on the diagnostic 
criteria

•	 Hypertension,	 obesity	 and	 metabolic	 syndrome	
are associated with NAFLD in IBD patients

•	 Data	 regarding	 IBD	 disease	 severity	 and	 prior	
small bowel surgery in association with NAFLD in 
IBD patients are conflicting

What the new findings are:

•	 Based	 on	 abdominal	 computed	 tomography, 
NAFLD was also more common (44%) in IBD 
patients who visited the emergency department, 
compared with a control group without IBD

•	 NAFLD	 is	 independently	 associated	 with	 the	
presence of IBD

•	 Further	 studies	 are	 still	 needed	 to	 elucidate	 the	
pathophysiology of NAFLD development in IBD 
populations
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