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BACKGROUND: Nonalcoholic fatty liver disease, the
hepatic manifestation of metabolic syndrome, is associated
with increased risk of colorectal adenoma, a precursor of
colorectal cancer. Because nonalcoholic fatty liver disease
and colorectal adenoma share many common risk factors
of metabolic syndrome, the association between these 2
pathological findings has been investigated in multiple
studies, but the results have been conflicting.

OBJECTIVE: The present study aimed to assess the
relationship between the fatty liver index, a predictor of
nonalcoholic fatty liver disease, and the prevalence of
colorectal adenomas.

DESIGN: This is a retrospective observational study.
SETTINGS: This study was conducted at a single expert center.

PATIENTS: A total of 2976 consecutive subjects over

40 years of age undergoing routine checkups including
abdominal ultrasonography and colonoscopy at Chung-
Ang University Hospital Health Care Center were included.

Funding/Support: None reported.
Financial Disclosures: None reported.

Correspondence: Beom Jin Kim, M.D., Ph.D., Department of Internal
Medicine, Chung-Ang University College of Medicine, 102 Heukseok-ro,
Dongjak-gu, Seoul 06973, Republic of Korea. E-mail: kimbj@cau.ac.kr

Dis Colon Rectum 2018; 61: 36—42

DOI: 10.1097/DCR.0000000000000973

Copyright © 2017 The Author(s). Published by Wolters Kluwer Health,
Inc. on behalf of the American Society of Colon and Rectal Surgeons.
This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0
(CCBY-NC-ND), where it is permissible to download and share the work
provided it is properly cited. The work cannot be changed in any way or
used commercially without permission from the journal.

36

MAIN OUTCOME MEASURES: The primary outcome
measured was the prevalence of colorectal adenomas
according to fatty liver index.

RESULTS: Among these subjects, 932 (31.3%) had colorectal
adenoma, 691 (23.2%) had metabolic syndrome, and 1512
(50.8%) had fatty liver on ultrasonography. In multivariate
analysis, fatty liver index >30 was associated with an
increased risk of colorectal adenoma (OR, 1.269; 95% ClI,
1.06-1.49; p = 0.008). The fatty liver index-high group (fatty
liver index >30) had more colorectal adenomas and more
advanced colorectal adenomas than the fatty liver index-low
group (fatty liver index <30) (p < 0.001 and p = 0.042). The
prevalence of colorectal adenomas increased with increasing
quartile of fatty liver index (p < 0.05).

LIMITATIONS: The study was limited by a relatively
healthy Asian population.

CONCLUSION: The high fatty liver index may be a useful
predictor of colorectal adenoma. See Video Abstract at
http://links.lww.com/DCR/A478.

KEY WORDS: Cancer screening; Colonoscopy; Colorectal
adenoma; Fatty liver index.

olorectal cancer (CRC) is the second most prevalent

cancer and the leading cause of cancer death world-

'wide.! The majority of CRCs develop via the adeno-
ma-carcinoma sequence. Colorectal adenomas are increasingly
prevalent in Korea.>*> Adenomatous colorectal polyps are con-
sidered to be precursors of CRC. Because of this, colonoscopy
with polypectomy if polyps are identified permits both for
screening and prevention of CRC.>* Screening for CRC should
be initiated at the age of 50 years in an asymptomatic average-
risk population. Factors other than age, such as family history,
sex, race, smoking, and obesity can also affect CRC risk.>®
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Epidemiological studies have reported metabolic syn-
drome (MetS) to be associated with an increased colorectal
adenoma risk.’ Furthermore, nonalcoholic fatty liver disease
(NAFLD) is commonly referred to as the hepatic manifesta-
tion of MetS, and its prevalence is almost certainly increasing.’

Nonalcoholic fatty liver disease encompasses a broad array
of liver pathology, extending from simple steatosis to nonalco-
holic steatohepatitis (NASH); some patients with NAFLD even
develop liver fibrosis, with some progressing on to cirrhosis.®

A noninvasive method of predicting NAFLD, the
“fatty liver index (FLI)” is calculated by using 4 variables:
BMI, waist circumference, triglycerides (TGs), and vy-
glutamyltransferase (GGT). The FLI on validation has been
found to have a high accuracy rate in detecting NAFLD
(0.84; 95% CI, 0.81-0.87).° This algorithm has already been
applied to a large population with high diagnostic accuracy
in the detection of fatty liver.!!!

There is consensus among many studies that NAFLD
is closely related to MetS, or to single-feature MetS, such as
obesity, dyslipidemia, and type 2 diabetes mellitus.'* Because
NAFLD and colorectal adenoma share many risk factors,
many studies have investigated the association between these
2 entities with conflicting results. Several recent studies have
revealed that NAFLD is associated with an increased risk of
colorectal adenoma.”"* One cross-sectional study showed
that NASH patients had a higher prevalence of colorectal ad-
enomas (51.0% vs 25.6%; p = 0.005) and advanced colorec-
tal neoplasms (34.7% vs 14.0%; p = 0.011) than those with
simple steatosis."

Therefore, the aim of the present study was to assess
the relationship between the FLI, a predictor of NAFLD,
and the prevalence of colorectal adenoma, the GI manifes-
tation of MetS. In addition, we intended to elucidate the
clinical usefulness of FLI in screening of CRC.

MATERIALS AND METHODS

Study Population

We conducted a study on a consecutive series of subjects
over the age of 40 years participating in a routine checkup
program at Chung-Ang University Hospital Health Care
Center from January 2008 to December 2013. All subjects
underwent physical examinations (height, body weight,
waist circumference, and blood pressure), blood tests (glu-
cose, TG, high-density lipoprotein cholesterol, aspartate
aminotransferase, alanine transaminase, GGT, total biliru-
bin, albumin, and platelets), abdominal ultrasonography,
and colonoscopy. History of alcohol consumption was
specifically investigated by extensive review of the patients’
medical records. We defined NAFLD as the presence of he-
patic steatosis on ultrasound in the absence of increased
alcohol use (>40g alcohol per day for men or >20g alco-
hol per day for women). Exclusion criteria were as follows:
a history of colonic disease such as CRC, polyps, or IBD,
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colorectal surgery, or colonoscopy within the 10 previous
years, and a family history of CRC. Subjects taking a statin
or aspirin for >1 year were excluded to avoid the potential
protective effect of aspirin and statins on colorectal ade-
nomas. Finally, any subjects who had serologic evidence of
hepatitis virus infection, or history of other liver disease,
such as hemochromatosis, a-1 antitrypsin deficiency, Wil-
son disease, autoimmune hepatitis, primary biliary cirrho-
sis, or primary sclerosing cholangitis, were also excluded.
The Institutional Review Board approved this study
(C2014024(1220)), and all participants provided written
informed consent for the use of personal data for research.

Measurement of Anthropometric Parameters
Height and body weight measurements were automated
(GL-150; G-Tech International Co, Uijungbu City, Korea, and
Inbody720; Biospace Co, Chun-An City, Korea), and BMI
was calculated as body weight divided by height squared (kg/
m?)."> The waist circumference of each subject was measured
by trained nurses at the midpoint between the lower borders
of the rib cage and the upper pole of the iliac crest. Blood
pressure was measured with a standard mercury sphygmo-
manometer in seated subjects after 5 minutes of rest. A ve-
nous blood sample was drawn after more than 12 hours of
fasting, and serum levels of TG, high-density lipoprotein cho-
lesterol, glucose, aspartate aminotransferase, alanine trans-
aminase, GGT, albumin, and platelets were measured.

We calculated the FLI as follows to obtain scores be-
tween 0 and 100.°

FL - (e 0.953% log, (TG) +0.139 x BMI +0.718 x log, (GGT) )

+ 0.053 X waist circumference —15.745

1+e0.953xlo TG) +0.139x BMI + 0.718 X lo GGT
) g (T6) ge (SGT) ) 0o
+0.053 X waist circumference — 15.745

Abdominal Ultrasonography
Abdominal ultrasound scans were performed on all partici-
pants. We used the iU22 system (Philips Ultrasound, Both-
ell, WA) with a C5-1 pure wave transducer (5-1 MHz) or
the LOGIQ E9 system (GE Medical Systems, Inc, Wauwato-
sa, WI) with a C1-5 transducer (1-6 MHz) to scan the liver.
The diagnosis of hepatic steatosis was made on the basis
of 5 known criteria: namely, liver to kidney contrast, bright-
ness of the liver parenchyma, deep beam attenuation, echo-
genic walls in the small intrahepatic vessels, and definition
of the gallbladder wall. Based on these findings, and using a
standardized algorithm, we categorized the degree of steato-
sis as a 4-level variable (none, mild, moderate, or severe).'®!”

Colonoscopy

Colonoscopy was performed using a flexible colonoscope
(CE-H260AL; Olympus, Tokyo, Japan) after bowel prepara-
tion. Various drugs for bowel preparation were used as follows.
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We performed colonoscopies that reached the cecum
after bowel preparation with 4L of CoLyte powder (TAE-
JOON PHARM Co, Ltd, Seoul, Korea). The CoLyte powder
was composed of polyethylene glycol (3350.29 g), anhydrous
sodium sulfate (2.85g), sodium hydrogen carbonate (0.84 g),
sodium chloride (0.73g), and potassium chloride (0.37 g).
We examined colonoscopic features, including the size, loca-
tion, number, and histologic findings of polyps. Polyp size
was assessed using open colonoscopy biopsy forceps (MTW-
Endoskopie Manufaktur, Wesel, Germany). Adenoma size
was classified into <10 and 210mm (the largest size was
used for multiple adenomas). The location of colorectal ad-
enomas was divided into 3 categories: the proximal colon,
including the cecum, ascending colon, and transverse colon;
the distal colon, including the splenic flexure, descending co-
lon, sigmoid colon, and rectum; and both sides of the colon.
The number of adenomas was classified as either single or
multiple (=2). Histological findings were classified according
to their premalignant potential: colorectal adenomas includ-
ed tubular, villous, or serrated adenomas; and controls were
characterized by normal colonoscopic findings and nonpol-
ypoid benign lesions such as nonspecific colitis or histologi-
cally confirmed hyperplastic polyps. In addition, advanced
adenomas were defined as estimated diameter >1cm, con-
taining >25% villous features, and/or high-grade dysplasia.

Statistical Analysis

Categorical variables were evaluated by using the % test or
Fisher exact test. Continuous variables were evaluated by us-
ing the Student ¢ test. Continuous variables were expressed
as means = SD. To identify the significant risk factors for
colorectal adenoma, multiple logistic regression with enter
method was used. Because the multicollinearity diagnostic
indicated multicollinearity issues among BMI, presence of
metabolic syndrome, presence of fatty liver, and FLI (con-
dition indices <30; variation inflation factor values <10),
separate multivariable analyses with these variables were
performed. A p value below 0.05 was considered statistically
significant. The software package used for analysis was SPSS
version 20.0 (SPSS Inc, Chicago, IL).

RESULTS

Baseline Demographic and Clinical Characteristics

A total of 2976 patients were included in this study. The
mean age was 50 years. Among the patients, 1919 (64.5%)
were men and 1057 (35.5%) were women. Of these, 691
patients (23.2%) had MetS, and 1512 patients (50.8%)
were determined by ultrasound to have fatty liver. The
median FLI was 25 (Table 1).

Characteristics of Colorectal Adenoma in Subjects
Among the 2976 subjects, 932 patients (31.3%) had
colorectal adenoma. Table 2 shows the characteristics
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Table 1. Baseline characteristics of the subjects

Characteristic All subjects (n = 2976)
Age,y 50.0 (44.0-55.0)
Sex

Male 1919 (64.5)

Female 1057 (35.5)
BMI 24.0(22.1-26.1)

Waist circumference, cm

High blood pressure?
Yes, %
No, %
Biochemistry

Fasting glucose, mg/dL
HDL cholesterol, mg/dL

Triglyceride, mg/dL

84.0 (78.0-90.0)

969 (32.6)
2007 (67.4)

99.0 (93.0-107.0)
53.0 (46.0-61.0)
98.0 (65.0-147.0)

AST, mg/dL 27.0(23.0-33.0)
ALT, mg/dL 24.0(17.0-35.0)
GGT, mg/dL 26.0 (17.0-45.0)
Total bilirubin, mg/dL 1.0(0.8-1.2)
Albumin, mg/dL 4.6 (4.4-4.8)

Platelet 235.0(203.0-270.0)
Glucose intolerance

Yes, % 135 (4.1)

No, % 1432 (48.1)
Presence of metabolic syndrome

Yes, % 691 (23.2)

No, % 2285 (76.8))
Presence of fatty liver on ultrasound

Yes, % 1512 (50.8)

No, % 1464 (49.2)
Fatty liver index 25 (10-50)

Data expressed as median (P25-P75), or absolute number.

ALT = alanine transaminase; AST = aspartate aminotransferase; GGT = y-
glutamyltransferase; HDL = high-density lipoprotein; LDL = low-density lipopro-
tein; NS = nonspecific.

High blood pressure, >130/85 mm Hg or documented use of antihypertensive therapy.

of the colorectal adenomas in these 932 patients. Ad-
enomas were more commonly distributed in the proxi-
mal side of the colon than on the distal sides of the
colon or both (42.9%, 28.7%, and 28.4%). Most ad-
enomas (96.5%) were less than 10 mm in size. Among

Table 2. Characteristics of colorectal adenoma in subjects

Characteristic

Number of subjects (n = 2976)

Colorectal adenoma

Yes 932 (31.3%)

No 2044 (68.7%)
Location

Proximal 400

Distal 267

Both 265
Size (mm)

<10 899

>0 33
Number

1 424

>2 508
Advanced lesion

Yes 33

No 2943
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the patients, 508 (54.5%) had multiple adenomas, and
424 (45.5%) had only 1 adenoma. Pathologically, 33
patients (1.1%) among the total subjects had advanced
lesions.

Univariate and Multivariate Analyses of the Predictive
Factors Associated With Colorectal Adenoma

Univariate and multivariate analyses of the risk of
colorectal adenoma in the total study population are
shown in Table 3. The results of multiple logistic re-
gression analyses showed that older age (260 years),
male sex, higher BMI (= 25), and presence of fatty liver
were associated with an increased risk of colorectal ad-
enoma. In particular, a FLI 230 was associated with an
increased risk of colorectal adenoma (OR, 1.26; 95%
CI, 1.06-1.49). Furthermore, when the prevalence of
colorectal adenoma based on FLI 30 was examined for
groups divided by age into those younger and older
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than 50 years, the prevalence of colorectal adenoma was
significantly higher in all patients with FLI 230 regard-
less of age (Figure 1).

Characteristics of Colorectal Adenoma

in FLI-High and FLI-Low Groups

We compared the characteristics of colorectal adeno-
ma in the FLI-high group (FLI 230) with those in the
FLI-low group (FLI <30) (Table 4). Subjects in the FLI-
high group had more colorectal adenomas (p < 0.001).
Among patients with colorectal adenomas, the FLI-high
group had adenomas that were more frequently distrib-
uted in the proximal side of the colon or both sides and
were less than 10 mm in size, and this group also had a
greater frequency of multiple adenomas than the FLI-
low group (p value for each trend <0.001). In addition,
the FLI-high group had more advanced lesions than the
FLI-low group (p = 0.042).

Univariate and multivariate analyses of the factors associated with colorectal adenoma in total subject population

Colorectal Colorectal Univariate analysis Multivariate analysis
adenoma (+) adenoma (-)

Factor (n=932) (n=2044) OR (95% Cl) p value OR (95% Cl) p value

Age,y 1.38(1.10-1.73) 0.004 147 (1.17-1.84) 0.001
<60 786 1802
>60 146 242

Sex 1.92 (1.62-2.28) <0.001 1.88(1.58-2.24) <0.001
Male 692 1227
Female 240 817

BMI 1.37(1.17-1.61) <0.001 1.23(1.05-1.45) 0.011
<25 529 1315
>25 403 729

Age,y 1.38(1.10-1.73) 0.004 146 (1.17-1.83) 0.001
<60 786 1802
>60 146 242

Sex 1.92(1.62-2.28) <0.001 1.94 (1.63-2.30) <0.001
Male 692 1227
Female 240 817

Presence of metabolic syndrome 1.21 (1.01-1.45) 0.03 1.14(0.95-1.37) 0.162
No, % 693 1592
Yes, % 239 452

Age,y 1.38(1.10-1.73) 0.004 1.47 (1.18-1.85) 0.001
<60 786 1802
>60 146 242

Sex 1.92(1.62-2.28) <0.001 1.90 (1.59-2.26) <0.001
Male 692 1227
Female 240 817

Presence of fatty liver 1.31(1.12-1.53) <0.001 1.20 (1.03-1.41) 0.023
No, % 415 1049
Yes, % 517 995

Age,y 1.38(1.10-1.73) 0.004 1.47 (1.17-1.84) 0.001
<60 786 1802
>60 146 242

Sex 1.92(1.62-2.28) <0.001 1.78(1.48-2.14) <0.001
Male 692 1227
Female 240 817

Fatty liver index 1.53(1.31-1.80) <0.001 1.26 (1.06-1.49) 0.008
<30 448 1200
=30 484 844
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Prevalence of colorectal
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FIGURE 1. Prevalence of colorectal adenoma according to the
age based on the fatty liver index (FLI). When the prevalence of
colorectal adenoma based on FLI 30 was examined for 2 groups
divided by age into those younger and older than 50 years, the
prevalence of colorectal adenoma was significantly higher in all
patients with FLI >30 regardless of age.

Prevalence of Colorectal Adenomas

According to Degrees of Steatosis

As shown in Table 5, FLI correlated well with degrees of ste-
atosis. As the quartile of FLI increased, the severity of steato-
sis on ultrasound increased. The interobserver agreement
between degrees of steatosis and FLI was fair (weighted
K 0.32;95% CI, 0.30-0.34).

The prevalence of colorectal adenomas according to
degree of steatosis in the total study population is shown
in Table 6. The prevalence of colorectal adenomas in-
creased in severe steatosis (OR, 8.03; 95% CI, 3.06-21.12;
and OR, 6.33; 95% CI, 1.95-20.59).

Table 4. Characteristics of colorectal adenoma categorized by

fatty liver index

FLI>30 FLI <30
Characteristic (n=1328) (n=1648) p value
Colorectal adenoma
Yes 484 448 <0.001
No 844 1200
Location <0.001
Proximal 197 203
Distal 125 142
Both 162 103
Size (mm) <0.001
<10 463 436
>10 21 12
Number <0.001
1 194 230
>2 290 218
Advanced lesion 0.042
Yes 21 12
No 1306 1636

FLI = fatty liver index.
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Prevalence of Colorectal Adenomas According to FLI

The prevalence of colorectal adenomas according to
quartile of FLI in the total study population is shown
in Table 7. The prevalence of colorectal adenomas in-
creased with increasing quartile of FLI (OR, 1.53; 95%
CI, 1.22-1.93; OR, 1.99; 95% CI, 1.59-2.48; and OR,
2.08; 95% CI, 1.66-2.08).

DISCUSSION

This is the first study to evaluate the relationship between
FLI and the prevalence of colorectal adenomas. The pres-
ent study demonstrated that FLI correlated with the de-
velopment of colorectal adenoma. Therefore, FLI may be
useful as a predictor of colorectal adenoma in screening
colonoscopy.

Although some studies establish an association between
colorectal adenoma and fatty liver, this study investigated a
simpler way to demonstrate the association between colorec-
tal adenoma and fatty liver.'*!* We selected FLI, rather than
abdominal ultrasound, as a tool for identifying fatty liver.
Therefore, the present study assessed the relationship be-
tween FLI, a predictor of nonalcoholic fatty liver disease, and
the prevalence of colorectal adenomas.

Routine health screenings commonly include colo-
noscopy and ultrasonography for asymptomatic subjects
in Korea. In particular, abdominal ultrasonography and
colonoscopy are often included in routine cancer-screen-
ing programs for subjects over 40 years of age. Therefore,
this study examined voluntary health checkups.

In this study, we found that older age (=60), male sex,
and higher BMI (>25) were associated with the develop-
ment of colorectal adenoma when the individual compo-
nents were analyzed separately. Moreover, previous studies
suggested that the presence of MetS, individual compo-
nents of MetS, or higher BMI is associated with increased
risk of colorectal adenoma or CRC.>'

In addition, high FLI correlated strongly with the se-
verity of steatosis in the present study, showing, in particu-
lar, that the presence of fatty liver and a high FLI of 230
were associated with the development of colorectal ade-
noma. Furthermore, the prevalence of advanced colorectal
adenomas and the number of colorectal adenomas were
increased with increasing FLI.

Prior studies suggest that patients with NASH have a
higher risk of colorectal adenomas than those with simple
steatosis.!> Another study shows that patients with NAFLD
may have a greater polyp burden.’

The aim of this study was not only to investigate the asso-
ciation between NAFLD and colorectal adenoma, but also to
quantitatively measure the risk of colorectal adenomas by us-
ing the FLI as a predictive tool. Subjects in the FLI-high group
(FLI >30) had 484 (36.4%) colorectal adenomas, whereas
those in the FLI-low group (FLI <30) had 448 (27.2%)
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Table 5. Interobserver agreement between degrees of steatosis and fatty liver index

Degrees of steatosis

Fatty liver index quartile Normal Mild Moderate Severe Number (%)

First quartile 690 102 16 1 809 (27.2)

Second quartile 415 210 80 4 709 (23.8)

Third quartile 248 277 183 29 737 (24.8)

Fourth quartile 110 235 288 88 721 (24.2)

Number (%) 1463 (49.2) 824 (27.7) 567 (19.0) 122 (4.1) 2976 (100.0)
Weighted x 0.322.

colorectal adenomas. In multivariate analysis, classification
into the FLI-high group was associated with an increased risk
of colorectal adenoma in comparison with classification into
the FLI-low group (OR, 1.26; 95% CI, 1.06-1.49).

Comparison of the characteristics of colorectal ad-
enomas in the FLI-high group with those in the FLI-low
group revealed that the FLI-high group had more ad-
vanced lesions than the FLI-low group (p = 0.042) in the
present study. We assume that these results may be attrib-
uted to the influence of mechanisms other than NAFLD
on the carcinogenesis of CRC.

In addition, the exact mechanisms linking NAFLD and
colorectal adenoma remain unclear. Colorectal neoplasm
may arise in subjects with NAFLD through either insulin re-
sistance or chronic inflammation.'*? Insulin resistance, con-
sidered a critically important mechanism underlying MetS,
is hypothesized to play a major role in the carcinogenesis of
colorectal neoplasm.?' Insulin itself is a powerful mitogenic
agent with direct in vitro growth-promoting effects.”> More-
over, insulin directly activates insulin-like growth factor-1,
which stimulates the proliferation of the colonic epithelium.?
Studies have shown that insulin and insulin-like growth fac-
tor-1 increase the risk of colorectal neoplasm by inhibiting
apoptosis and promoting proliferation.?! Another mecha-
nism proposed to explain the relationship between MetS
and colorectal adenoma is chronic inflammation.** Chronic
inflammation associated with components of MetS involves
a network of cellular and systemic responses that integrate
many signaling pathways. In particular, inflammatory cyto-
kines, such as tumor necrosis factor-a and interleukin-6, as
well as other proinflammatory cytokines, play critical roles in
the colorectal adenoma and cancer.”® Furthermore, NAFLD
is regarded as a condition of insulin resistance and a systemic
low-grade inflammatory state.'® Patients with NAFLD would

Table 6. OR and 95% Cl of prevalence of colorectal adenoma

(n =932) and advanced colorectal adenoma (n = 33) according to
degrees of steatosis (n = 2976).

Colorectal adenoma
Variables Number (%) OR (95% Cl) p value
Normal 180 (19.31) 1 -
Mild steatosis 216(23.18)  0.97 (0.36-2.63) 0.95

Moderate steatosis 267
Severe steatosis 269

28.65) 2.13(0.88-5.17) 0.09
28.86) 8.03(3.06-21.12) <0.001

therefore be expected to have greater numbers of colorectal
adenomas developed through the above mechanisms. In ad-
dition, increased leptin and decreased adiponectin levels in
NAFLD patients have also been suggested in relation to an
increased risk of colorectal adenoma.?

Various guidelines regarding CRC screening have been
developed in many countries and by many organizations.
Most guidelines recommend that screening begin at age 50
in asymptomatic average-risk persons. An “average-risk” in-
dividual has no personal history of CRC or adenomatous pol-
yps, family history of CRC, or diseases that increase the risk of
CRC, such as IBD.?”? Recent studies suggested that future risk
stratification will involve incorporating risk factors other than
age and family history, such as obesity, MetS, type 2 diabetes
mellitus, and smoking status.”? Moreover, the 2008 Ameri-
can College of Gastroenterology Guidelines suggest the need
for screening of obese individuals at an age younger than 50
years, perhaps as early as 45 years.”® Our results showed that
subjects with a high FLI have a higher prevalence of colorectal
adenomas. We suggest calculating the FLI before performing
a screening colonoscopy. Thus, we expect that FLI is a useful
predictor of colorectal adenoma regardless of the presence of
MetS. Individuals with a high FLI may need more attention
during screening colonoscopy, and this finding may have im-
plications in the future planning for screening of CRC.

The present study had some limitations. First, there
may have been a selection bias, because subjects were re-
cruited from among individuals who visited a health cen-
ter for health examinations, and thus these individuals felt
greater concern regarding their health status. However, this

Table 7. OR and 95% Cl of prevalence of colorectal adenoma

(n=932) and advanced colorectal adenoma (n = 33) according to
fourths of fatty liver index (n = 2,976)

Colorectal adenoma

Variables Number (%) OR (95% Cl) p value

Subjects with first 180(19.31) 1 -
quartile of FLI

Subjects with second 216(23.18) 1.53(1.22-1.93) 0.001
quartile of FLI

Subjects with third 267 (28.65) 1.99(1.59-2.48) <0.0001
quartile of FLI

Subjects with fourth 269 (28.86) 2.08 (1.66-2.60) <0.0001
quartile of FLI

FLI = fatty liver index.
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study was conducted on a full consecutive series of subjects
for 6 years to avoid selection bias. Second, there is a low-
er prevalence of obesity in Asian populations. Additional
large-scale prospective studies are needed to better identify
the true role of FLI in the early detection of CRC.

To the best of our knowledge, this is the first study to

investigate the predictive value of FLI on the incidence of
colorectal adenoma, a precursor of CRC. The present study
demonstrated that subjects with a high FLI have a higher
prevalence of colorectal adenomas. Therefore, the high FLI
may be a useful predictor of colorectal adenoma.
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