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Prevalence of Nonalcoholic Fatty Liver Disease in Patients
With Inflammatory Bowel Disease: A Systematic Review and
Meta-analysis
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Sonali Paul, MD, MS*

Background: Nonalcoholic fatty liver disease (NAFLD) is a significant public health burden, with up to 30% of the US population affected.
The prevalence of NAFLD among inflammatory bowel disease (IBD) patients is unknown. Understanding risk factors for NAFLD in IBD pa-
tients has implications in the treatment of these patients. The purpose of this study was to determine the prevalence of NAFLD among IBD
patients and to identify risk factors associated with NAFLD development.

Methods: Embase and MEDLINE databases were searched using Medical Subject Headlines to find studies that assessed the prevalence of
NAFLD among IBD patients. Twenty-seven English-language research abstracts/articles were identified between January 2005 and April 2018.
Meta-analyses were performed using random-effects models. Prevalence of NAFLD among IBD patients was compared with prevalence of
NAFLD in the general population.

Results: Based on data pooled from all 27 studies, the prevalence of NAFLD among IBD patients was 32% (95% CI, 24%-40%) with substan-
tial heterogeneity (I> = 98%). The prevalence of NAFLD among IBD patients (32%) is statistically significantly higher than the prevalence of
NAFLD in the general population (25.2%; P < 0.001). Factors associated with the development of NAFLD among IBD patients included age,
BMI, diabetes, IBD duration, and prior history of bowel resection.

Conclusions: There is a higher prevalence of NAFLD among IBD patients compared with the general population. Previous treatment re-
gimens may be a risk factor for the development of NAFLD. Future studies are needed to further clarify these risk factors and determine

screening recommendations.
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is a significant
public health burden. The prevalence of NAFLD is rapidly
rising worldwide.! The pooled overall prevalence of NAFLD
diagnosed by imaging within the United States is estimated to
be 24.13%, and the pooled overall global prevalence of NAFLD
diagnosed by imaging is estimated to be 25.24%.2 Risk factors
for fatty liver include insulin resistance and diabetes, obesity,
and the metabolic syndrome. In addition, certain medications
such as steroids and methotrexate can also lead to hepatic
steatosis. Some with NAFLD (between 10% and 20% of pa-
tients with NAFLD) will develop nonalcoholic steatohepatitis
(NASH) and progress to fibrosis, cirrhosis, and its complica-
tions including portal hypertension, hepatocellular carcinoma,
and the need for liver transplant.>* Nonalcoholic fatty liver di-
sease is currently the second leading indication for liver trans-
plantation among adults (first among women) and will likely
be the leading indication for liver transplant in the coming dec-
ades.>7 In 2016, the yearly economic burden of NAFLD was
estimated to be $103 billion each year.®

There are conflicting data regarding the prevalence of
NAFLD among patients with inflammatory bowel disease
(IBD), and the etiology of this association is unclear. Both
diseases involve a complex relationship between environment
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and polygenic factors, with immune dysregulation also playing
a central role.’ Nonalcoholic fatty liver disease is associated
with diabetes, obesity, and the metabolic syndrome; however,
there are a subset of patients who have “lean NAFLD”.!
Although the incidence of obesity in IBD increases, a subset
of patients with comorbid IBD and NAFLD may fall into the
“lean NAFLD” category, as it has been shown that NAFLD
can be prevalent in underweight IBD patients, as well.!! In ad-
dition, studies have suggested an association between NAFLD
phenotype and IBD disease severity and history of small bowel
surgery and steroid usage.'> 3

Prior studies looking at the relationship between IBD and
NAFLD have been observational studies or from single-centers
limited by sample size. The aim of this systematic review and
meta-analysis was to determine the prevalence of NAFLD
among IBD patients and to identify the factors associated with
NAFLD in this subgroup of patients.

MATERIALS AND METHODS

All steps of the systematic review and meta-analysis were
conducted using standard methods in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines.'* We developed and followed
an unregistered protocol.

We searched MEDLINE and Embase from January
1, 2005, through April 11, 2018. The decision to start the
search date at January 1, 2005, was based on the approxi-
mate date when NAFLD was first defined in the literature.
Index search terms for IBD and NAFLD were combined
(Supplemental Table 1). The search was limited to English-
language articles and conference abstracts. Letters, review ar-
ticles, and animal studies were excluded. Two investigators
(AL and HR) independently reviewed all articles for study
inclusion. Discrepancies were resolved by consensus or by a
third investigator (SP).

We included published studies of patients with IBD
(ulcerative colitis or Crohn’s disease) and NAFLD. We in-
cluded observational studies and required at least 5 patients
per study. Review articles, studies involving pediatric popu-
lation (younger than 18 years old), and animal studies were
excluded.

Our primary outcome was to determine the prevalence
of NAFLD in IBD patients and to determine if this was sig-
nificantly different from the general population. Nonalcoholic
fatty liver disease was defined individually by each study
(imaging, elastography, biopsy, or hepatic steatosis index).
Sensitivity analyses explored the effect of low quality data.
Prevalence of NAFLD in IBD patients was compared with
prevalence of NAFLD in the general population as determined
by meta-analysis in a 2016 study by Younossi and colleagues.’
Our secondary outcomes were (1) to calculate prevalence of
NAFLD in IBD patients by continent given regional varia-
bility of NAFLD in the general population,' (2) to calculate
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prevalence of advanced fibrosis among patients with IBD, and
(3) to determine risk factors associated with NAFLD in pa-
tients with IBD.

All data were extracted by 1 of 2 researchers (AL or
HR) and verified by a second independent researcher (HR or
AL). Extracted data included study author, publication date,
country, patient age, sex, body mass index (BMI), exclusion cri-
teria, dyslipidemia, diabetes mellitus, hypertension, obesity, ab-
dominal/waist/hip circumference, IBD index of severity, severe
IBD, active IBD, IBD disease duration, IBD therapy, definition
of liver steatosis, variables affecting liver steatosis, definition of
liver fibrosis, and variables affecting liver fibrosis. Discrepancies
were resolved through discussion or by a third investigator (SP).

All meta-analyses were performed using random-effects
models, and results were pooled using the maximum likelihood
estimation. Prevalences were compared using 2 proportion z
tests. Study quality was assessed using the Newcastle-Ottawa
Quality Assessment Scale for cohort studies. Study heteroge-
neity was assessed using the Cochrane I? statistic.!® Statistical
analyses were performed with OpenMetaAnalyst'” and the
meta and metafor packages in R, version 3.2.1 (R Foundation
for Statistical Computing).'®

Citations retrieved in MEDLINE (n = 108)
Citations retrieved in EMBASE (n = 615)
Total Citations: 723

Total Duplicates (n = 110)

Citations for further review (n = 613)

Excluded by Abstract
Review (n = 526)

Abstracts / Articles for further review
(n=287)

Non-English Articles (n = 6)
Secondary Literature (n=11)
Letter or Guideline (n =5)
Prevalence Not Included (n = 30)
Repeat Population (n = 8)

Abstracts / Articles (n = 27)

FIGURE 1. Summary of evidence search and selection.
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RESULTS
We identified 723 citations through database searches:
108 citations from MEDLINE and 615 citations from Embase,
respectively. One hundred ten citations were duplicates, 526 cit-
ations were excluded by abstract review, and 56 citations were
excluded upon further review. Twenty-seven abstracts or arti-
cles met eligibility criteria (Fig. 1).

Study and Patient Characteristics

Table 1 summarizes baseline study characteristics for the 27
abstracts or articles that met eligibility criteria. All of the studies were
observational, with 12 prospective and 15 retrospective. The 27 studies
included 12 studies from North America, 11 studies from Europe, and
4 studies from Asia. There were 7640 patients (range 7-1304) included
in this meta-analysis. When reported, the median patient age across
studies was 41 years old (range 34-47), with 1531 men (53%) and 1449
women. When reported, 3673 patients had Crohn’s disease (64%), and
2028 patients had ulcerative colitis. Eight studies did not report on age,
6 studies did not report on gender, and 4 studies did not differentiate be-
tween Crohn’s disease and ulcerative colitis among patients with IBD.

Studies Estimate (95% C.I.) NAFLD/IBD
Andrade et al 2016 0.24 (0.14, 0.36) 13/54
Balaban et al (1) 2017 0.31 (0.17, 0.46) 11/36
Balaban et al (2) 2017 0.37 (0.26, 0.49) 23/62
Bessisow et al 2016 0.34 (0.29, 0.39) 108/321
Bosch et al 2017 0.59 (0.45, 0.72) 29/49
Chhina et al 2014 0.10 (0.08, 0.11) 126/1304
DiGirolamo et al 2013 0.16 (0.14, 0.19) 128/788
Donati et al 2016 0.00 (0.00, 0.02) 0/114
Dundulis et al 2014 0.41 (0.30, 0.53) 29/70
Erzin et al 2015 0.36 (0.31, 0.42) 100/276
Kang et al 2017 0.01 (0.00, 0.01) 5/720
Likhitsup et al 2017 0.54 (0.43, 0.64) 43/80
Magnes et al 2018 0.74 (0.59, 0.87) 26/35
Mancina et al 2016 0.71 (0.62, 0.79) 75/106
Mariabeatrice et al 2018 0.28 (0.24, 0.32) 130/465
McGowan et al 2018 0.94 (0.68, 1.00) 7/7
Mehrotra et al (1) 2013 0.15 (0.03, 0.33) 3/20
Mehrotra et al (2) 2018 0.18 (0.12, 0.25) 23/128
Palumbo et al 2018 0.40 (0.34, 0.45) 129/326
Peixoto et al 2017 0.37 (0.26, 0.49) 23/62
Quang Le et al 2014 0.26 (0.20, 0.32) 60/232
Restellini et al 2017 0.39 (0.34, 0.44) 135/349
Sagami et al 2017 0.22 (0.17, 0.27) 66/303
Schroder et al 2015 0.28 (0.23, 0.34) 73/259
Simon et al 2018 0.52 (0.47, 0.56) 240/462
Sourianarayanane et al 2013 0.08 (0.07, 0.10) 76/928
Steenhuis et al 2018 0.42 (0.31, 0.52) 35/84
Overall (12=98.24 % , P< 0.01) 0.32 (0.24, 0.40) 1716/7640

FIGURE 2. Prevalence of NAFLD in IBD patients.
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Study quality is reported in Supplemental Table 2.
Approximately 80% of the studies scored well on patient selec-
tion (22 out of 28 studies), with variable quality with respect to
comparability and outcome.

Overall Prevalence of NAFLD Among Patients

with IBD

Among 7640 patients with IBD in 27 studies, 1716 had
NAFLD, with a pooled prevalence estimate of 32% (95% con-
fidence interval [CI], 24%-40%; Fig. 2). There was substantial
heterogeneity (I> = 98.24%). Among IBD patients with NAFLD,
32% (95% CI, 19%—45%) were reported to have ulcerative colitis,
and 67% (95% CI, 54%-80%) were reported to have Crohn’s di-
sease based on pooled prevalence estimates. The prevalence of
NAFLD among IBD patients differed by method of diagnosis
as demonstrated in Figure 3. Three studies utilized liver biopsy
to diagnose NAFLD among IBD patients, with a pooled preva-
lence of 59% (95% CI, 20%-98%) and substantial heterogeneity
(I = 96%)."- 23 Eight studies diagnosed NAFLD among IBD
patients by transient elastography, with a pooled prevalence of

05
Prevalence
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Studies Estimate (95% C.I.) NAFLD/IBD
Andrade et al 0.24 (0.13, 0.35) 13/54
Bosch et al 0.59 (0.45, 0.73) 29/49
McGowan et al 0.94 (0.77, 1.11) 7/7
Subgroup Biopsy (1*2=95.81 % , P=0.00) 0.59 (0.20, 0.98) 49/110
Balaban et al (1) 0.31 (0.16, 0.46) 11/36
Balaban et al (2) 0.37 (0.25, 0.49) 23/62
Mehrotra et al (1) 0.15 (-0.01, 0.31) 3/20
Mehrotra et al (2) 0.18 (0.11, 0.25) 23/128
Palumbo et al 0.40 (0.34, 0.45) 129/326
Peixoto et al 0.37 (0.25, 0.49) 23/62
Restellini et al 0.39 (0.34, 0.44) 135/349
Steenhuis et al 0.42 (0.31, 0.52) 35/84
Subgroup Fibroscan (12=81.65 % , P=0.00) 0.33 (0.26, 0.40) 382/1067
Bessisow et al 0.34 (0.28, 0.39) 108/321
Subgroup HSI (I*2=NA , P=NA) 0.34 (0.28, 0.39) 108/321
Chhina et al 0.10 (0.08, 0.11) 126/1304
DiGirolamo et al 0.16 (0.14, 0.19) 128/788
Dundulis et al 0.41 (0.30, 0.53) 29/70
Erzin et al 0.36 (0.31, 0.42) 100/276
Kang et al 0.01 (0.00, 0.01) 5/720
Likhitsup et al 0.54 (0.43, 0.65) 43/80
Mancina et al 0.71 (0.62, 0.79) 75/106
Mariabeatrice et al 0.28 (0.24, 0.32) 130/465
Quang Le et al 0.26 (0.20, 0.31) 60/232
Sagami et al 0.22 (0.17, 0.26) 66/303
Schroder et al 0.28 (0.23, 0.34) 73/259
Simon et al 0.52 (0.47, 0.57) 240/462
Sourianarayanane et al 0.08 (0.06, 0.10) 76/928
Subgroup Imaging (1°2=99.18 % , P=0.00) 0.30 (0.22, 0.37) 1151/5993
Overall (1*2=98.9 % , P=0.00) 0.34 (0.27, 0.40) 1690/7491
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FIGURE 3. Prevalence of NAFLD in IBD patients by NAFLD diagnosis method.

33% (95% CI, 26%-40%) with less heterogeneity (I*> = 82%).
Thirteen studies diagnosed NAFLD among IBD patients by im-
aging, with a pooled prevalence of 30% (95% CI, 22%—37%) and
substantial heterogeneity (I*> = 99%). Even within method of di-
agnosis, there were different definitions of NAFLD by study. In
2 out of the 3 studies utilizing liver biopsy to diagnose NAFLD,
biopsy was performed because of elevated liver enzymes.' 3
A sensitivity analysis removed 11 studies (5 studies did not in-
clude exclusion criteria for prior liver disease, 3 studies did not
define criteria for diagnosis of NAFLD, and 3 studies only in-
cluded patients on certain medications [eg, methotrexate, im-
munosuppressive therapy, or anti-TNF therapy]) and revealed
similar results (pooled prevalence 35.3%; 95% CI, 27%—44%)
To understand the significance of the prevalence of
NAFLD among IBD patients, we compared our data with a
2016 meta-analysis conducted by Younossi and colleagues on
the prevalence of NAFLD within the general population.? The
pooled prevalence of NAFLD within the general population
worldwide was estimated to be 25.2% (95% CI, 22.1%-28.7%).>
The prevalence of NAFLD among IBD patients from our

meta-analysis is statistically significantly higher than the prev-
alence of NAFLD within the general population (P < 0.001).

Prevalence of NAFLD by Region

The prevalence of NAFLD among IBD patients differed
by world region. The pooled prevalence of NAFLD among
IBD patients was 43% in North America (95% CI, 30%-56%),
31% in Europe (95% CI, 21%-42%), and 13% in Asia (95% CI,
4%-22%). In comparison, Younossi et al found a prevalence of
NAFLD in the general population of 24.1% in North America
(95% CI, 19.7%-29.1%), 23.7% in Europe (95% CI, 16.1%—
33.5%), and 27.4% in Asia (95% CI, 23.3%-31.9%).?

Prevalence of Advanced Fibrosis Among Patients
with IBD

Eight studies (5 North American studies and 3 European
studies) differentiated between the presence of steatosis and ad-
vanced fibrosis. We pooled the data and identified a 10.3% preva-
lence of advanced fibrosis in the IBD patients (95% CI, 5.6%—15%).
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TABLE 2. Risk Factors Associated With NAFLD in IBD

Variable Type of Variable Studies (n) Patients (n) Mean Difference / Odds Ratio 95% CI P
Age Continuous 7 1171 Mean Difference: 6.52 (4.58, 8.47) P <0.001
BMI Continuous 7 1825 Mean Difference: 3.03 (2.47, 3.59) P <0.001
IBD Duration Continuous 3 615 Mean Difference: 1.59 (0.66, 2.54) P <0.001
Diabetes Categorical 5 1356 Odds Ratio: 1.71 (0.99, 2.96) P <0.049
Hx Resection Categorical 3 841 Odds Ratio: 1.39 (1.01, 1.93) P <0.04

Abbreviation: Hx, history of

Risk Factors Associated With NAFLD in IBD

Table 2 assesses risk factors associated with NAFLD
in IBD. Age (mean difference, 6.52 yrs; 95% CI, 4.58-8.47),
BMI (mean difference, 3.03; 95% CI, 2.47-3.59), and IBD
duration (mean difference, 1.59 yrs; 95% CI, 0.66-2.54)
were statistically significant on the development of NAFLD
in patients with IBD. With a limited number of studies, both
a history of a bowel resection (odds ratio [OR] 1.39; 95%
CI, 1.01-1.93) and diabetes (OR 1.71; 95% CI, 0.99-2.96)
had statistically significant association with development
of NAFLD among IBD patients. Dyslipidemia was also
assessed as a potential risk factor associated with the de-
velopment of NAFLD in IBD patients. However, only 4
studies performed a multivariate analysis that included
dyslipidemia, which was also defined differently by each
study (eg, low-density lipoprotein, triglycerides).® 33 37 41
None of the 4 studies found dyslipidemia to be a statisti-
cally significant risk factor for the development of NAFLD.
Four studies presented data on age of onset of IBD in the
study population.'3?2 -4 However, only 1 study performed
multivariate analysis to determine if age of onset of IBD
had any influence on future development of NAFLD; the
hazard ratio for age of onset of IBD was not statistically
significant.?

DISCUSSION

Our systematic review and meta-analysis of 27 studies
and 7640 patients revealed a pooled NAFLD prevalence es-
timate of 32% (95% CI, 24%-40%, I* = 98.24%) among IBD
patients. The majority of the IBD patients with NAFLD
had Crohn’s disease (67%, 95% CI, 54%-80%). We found the
prevalence of NAFLD in IBD patients to be significantly
higher than that of the general population rate of 25.2%.?
Importantly, this is the first systematic review exploring
NAFLD among IBD patients to identify that IBD patients
are at increased risk of developing NAFLD as compared
with the general population. When stratified by region, the
pooled prevalence of NAFLD in IBD patients was highest
in North America (43%, 95% CI, 30%-56%), and lowest in
Asia (13%, 95% CI, 4.0-22%). Increased age, disease duration,
BMI, comorbid diabetes, and previous bowel resection were

952

associated with increased risk of developing NAFLD among
IBD patients.

As compared with a recently published systematic review
examining the prevalence of NAFLD in patients with IBD,*
our study included a larger number of patients and revealed a
higher prevalence of NAFLD in IBD patients than in the general
population. Zou et al identified 19 studies (5620 patients) and
found a pooled estimate of prevalence of NAFLD among IBD
patients of 27.5% (95% CI, 20.7%-34.2%).* Of note, this prev-
alence is lower than that of our meta-analysis and more closely
mirrors the overall prevalence of NAFLD among the general
population (25.2%).2 This difference might be accounted for
by the difference in number of studies included (19 vs 27) and
the difference in the number of patients (5620 vs 7640). Of the
19 studies included in their meta-analysis, 8 studies overlapped
with those included in our study, and 6 studies were excluded (3
did not include incidence data, and 3 predated 2005). Despite
the difference in prevalence found, similar risk factors for the
development of NAFLD among IBD patients were identified,
including older age, obesity, diabetes, prior surgery for IBD,
and longer disease duration of IBD. Zou and colleagues also
found chronic kidney disease (CKD), methotrexate use (known
cause of secondary hepatic steatosis*®), and hypertension to be
significant risk factors for the development of NAFLD among
IBD patients in their study.

The increased prevalence of NAFLD in Europe and
North America as compared with Asia may be related to un-
derlying higher prevalence of obesity in these countries.*”-* The
increased prevalence of NAFLD among IBD patients in North
America and Europe as compared with the general population
aligns with the overall higher prevalence of NAFLD among
IBD patients demonstrated in our study. The lower prevalence
of NAFLD among IBD patients in Asia as compared with the
general population is likely impacted by the limited number of
studies reporting prevalence in Asian countries (only 4 studies
available in the English language).

The pathophysiology of NAFLD development in IBD
patients is unclear. Fatty liver is a manifestation of the meta-
bolic syndrome’* 4> and associated with obesity. The higher
prevalence of NAFLD in IBD patients could simply be related
to increasing obesity rates both globally and also specifically in
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IBD patients.*" 3 This would be supported by our finding that
higher BMI and diabetes are associated with increased risk of
developing NAFLD among IBD patients. The association with
bowel resection is of interest and may represent the impact of
a short bowel on the development of NAFLD or patients who
are in remission after surgery and are more likely to be obese.
Alternatively, patients who required surgery may be those who
have had more inflammation. The role of systemic inflamma-
tion on the risk of NAFLD is not fully known.

However, other studies have not found an increased risk of
metabolic syndrome among IBD patients to be correlated with
risk of developing NAFLD.'> Furthermore, an increasing risk
of metabolic syndrome among IBD patients would not explain
our finding that IBD patients had higher rates of NAFLD than
the general population, nor would it explain the nonmetabolic
syndrome factors such as disease duration, history of resection,
and age that seem to increase risk of development of NAFLD.
Inflammatory bowel disease treatment history and exposure to
steroids and methotrexate are likely factors that also play a role
in increased prevalence of NAFLD. However, we did not have
granular data in this systematic review to address medication
history.

There are some similarities in the pathophysiology of
NAFLD and IBD including a pro-inflammatory state, gut
dysbiosis, and genetics.* 3 3 Inflammation is thought to play
a large role in both processes and, therefore, may represent a
link between the 2 diseases. Our finding that disease duration
and age are associated with increased NAFLD in IBD patients
could suggest that increased exposure to inflammation in-
creases risk of development of NAFLD. Additionally, obesity
in and of itself is recognized to be a pro-inflammatory state,
and therefore, increased inflammation may be multifactorial in
these patients.>

It is not well understood why the majority of IBD pa-
tients with NAFLD in our systematic review had Crohn’s di-
sease. A potential explanation is that patients with Crohn’s
disease are more likely to have had small bowel inflammation
and small bowel surgery, which have the potential to disrupt
bile acid metabolism in the ileum. It has been described that
patients with Crohn’s disease with increased disease activity
or ileal resection have decreased ileal farnesoid X receptor
(FXR) gene expression and lower levels of circulating fibro-
blast growth factor 19 (FGF 19).57 Fibroblast growth factor
19 is thought to have downstream effects on lipid metabolism,
bile acid regulation, and synthesis by the liver.”® The FXR
pathway is thought to be one of the mechanisms involved
in the development of NAFLD.*® Currently, FXR agon-
ists (including obeticholic acid) are an emerging therapy for
treatment of NAFLD/NASH.® % Recent data also suggest
treatment with FXR agonists decreases inflammation in mu-
rine models of colitis.”

In IBD, gut microbiota and its alterations have been as-
sociated with changes in disease severity.®® Gut microbiota are

also altered in patients with chronic liver disease, particularly
small intestinal bacterial overgrowth, leading to increased in-
testinal permeability. Studies in mice have shown that a high
fat diet can alter gut microbiota and predispose to liver pa-
thology.” Our understanding of the role of the microbiome in
the pathogenesis of both diseases continues to evolve but may
provide a more definitive future link.

Genetic predisposition to NAFLD is an evolving field,
and it may be that genetic predisposition might lead IBD pa-
tients to develop NAFLD, such as PNPLA3 loss of func-
tion mutations (eg, decreased triglyceride hydrolase activity),
which can lead to increased NAFLD development among IBD
patients.*

Our results reveal that up to one third of IBD patients
have NAFLD. This recognition has important implications for
the management of IBD patients, including treatment decisions
and screening in patients with identified risk factors. Comorbid
NAFLD may affect treatment choices in IBD patients, as un-
derlying liver steatosis is known to potentiate pathogenesis of
liver toxicity due to drugs.®! Specifically, IBD patients with
NAFLD who are treated with immunosuppressive agents are
at a higher risk of developing liver injury as a second hit.*
Treatment strategies in these patients will include avoiding
drugs associated with hepatic steatosis, such as methotrexate.*
Additionally, as obesity among IBD patients increases, treat-
ment selection for these patients will need to be tailored to their
physiology. Obese patients have been shown to have more rapid
clearance of biologic therapies and are more likely to experi-
ence treatment failure.®

The direct role of steroids and immunosuppressive medi-
cations in the development of NAFLD in IBD patients remains
controversial. In several studies, the use of corticosteroids has
been shown to increase risk of NAFLD,!* 2 whereas other
studies have shown no increased risk.?> 2 334! Similarly, studies
have been discordant with respect to methotrexate treatment
as a direct risk factor for development of NAFLD in IBD pa-
tients, with 1 study showing no increased risk of development
of NAFLD* and another reporting significantly increased
risk.** Additional data will need to be collected in future to help
clarify the roles of these agents on the development on NAFLD
in the IBD population.

Nonalcoholic fatty liver disease is associated with sig-
nificant morbidity and comorbid IBD, and liver disease has
been shown in hospitalized patients to lead to mortality rates
that are twice as high as those with IBD alone.!?> Therefore,
the role for screening IBD patients for NAFLD becomes
increasingly important. In addition to elevated BMI, our
study shows that advanced age, increased disease duration,
and history of bowel resection are all risk factors for the
development of NAFLD in IBD patients. Advanced age
and increased disease duration are possible proxies for in-
creased exposure to inflammation, thereby increasing risk of
NAFLD development. History of bowel resection has been
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shown to be associated with increase in metabolic syndrome,
inflammation, and development of NAFLD in non-IBD pa-
tients® and may explain predisposition to NAFLD in IBD
patients, as well.

Limitations

There are several limitations to the findings in our study.
First, our results revealed significant heterogeneity in the re-
ported prevalence of NAFLD in IBD patients. This is likely
due to the small sample size of individual studies and varied
diagnostic modalities used in NAFLD diagnosis. For example,
we see a significantly higher prevalence among those diagnosed
by biopsy (59%) as opposed to elastography (33%) and im-
aging (30%). This is likely accounted for by the small number
of studies relying on biopsy (3 studies total) for diagnosis and
the inherently more specific nature of a biopsy. Additionally,
all 3 studies used biopsies from previously collected registries,
suggesting that patients had elevated liver enzymes or other
stigmata of liver disease before biopsy (confirmed in 2 of the 3
studies).” * Only some studies commented on what risk factors
might predispose IBD patients to the development of NAFLD,
and those that did provided the data in heterogeneous formats
and with various statistical significance, limiting the possibility
for generalization.

There was also significant heterogeneity in reporting of
patients’ medication exposure history. It was not clear if any
individual patient had been on more than one therapy con-
currently, nor was the timing of the exposure clear (past or
current). Therefore, it was not possible to examine medication
exposures as risk factors for development of NAFLD, a sub-
ject that is deserving of further study. Articles used were lim-
ited to English language articles, which provided more data
about North America and Europe than Asia or other regions
of the world.

CONCLUSION

Our study reveals a prevalence of NAFLD among IBD
patients of 32%, a prevalence that is significantly higher than
that of the general population. We propose that the treatment
of IBD patients with NAFLD include special consideration
due to higher risk of liver injury from IBD therapies and poor
outcomes for obese IBD patients. Further studies examining
the utility of screening should be considered in patients with
risk factors for NAFLD development including advanced age,
higher BMI, diabetes mellitus, longer disease duration, and his-
tory of resection.

SUPPLEMENTARY DATA

Supplementary data is available at Inflammatory Bowel
Diseases online.
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