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Relationship of Non-Alcoholic Fatty Liver Disease to Colorectal Neoplasia

Jue Yong Lee and Ja Won Kim
Department of Internal Medicine, Changwon Fatima Hospital, Changwon, Korea

Background/Aims: Metabolic syndrome is associated with an increased risk of colorectal cancer. Non-alcoholic fatty liver disease
(NAFLD) is regarded as a hepatic manifestation of metabolic syndrome. Increased echogenicity suggesting NAFLD is a frequent
incidental finding on ultrasound examination. This study examined whether NAFLD is related to colorectal neoplasia.

Methods: We reviewed 1,938 consecutive individuals who underwent screening colonoscopy at Changwon Fatima Hospital
between Jan 2009 and Sept 2011. The individuals were divided into adenomatous polyp (Group A; n =494) and control (Group B;
n = 1,444) groups. NAFLD was diagnosed by increased echogenicity on abdominal ultrasound.

Results: The prevalence of NAFLD was 171 (34.6%) in group A and 336 (23.3%) in group B. Compared with normal subjects,
group A subjects were more likely to be men, older, and have a higher body mass index (BMI), blood pressure, waist circumference,
fasting glucose, uric acid, triglyceride, HbAlc, Hb and yGT levels, and a higher prevalence of NAFLD, metabolic syndrome,
diabetes mellitus, and hypertension. In a multiple logistic regression analysis, older age (> 50 years) (OR 2.051; 95% CI
1.647-2.553), male sex (OR 2.419; 95% CI 1.837-3.184), and prevalence of NAFLD (OR 1.289; 95% CI 1.004-1.655) were
associated with an increased risk of adenomatous polyps.

Conclusions: NAFLD is associated with a high prevalence of colorectal neoplasia. A fatty liver on abdominal ultrasound might
predict the development of colorectal adenomatous polyps and cancer. (Korean J Med 2013;84:363-371)

Keywords: Non-alcoholic fatty liver disease; Colorectal neoplasms; Early detection of cancer
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Table 1. Clinical characteristics of the control and adenomatous polyp groups

Variables Control Adenomatous polyp p value
n= 1,444 (74.5%) n =494 (25.5%)
Gender, male, n (%) 934 (64.7%) 407 (82.4%) <0.001
Age, yr 453+8.0 493 +8.0 <0.001
BMI, kg/m’ 23.6+29 243+2.8 <0.001
Waist circumference, cm 71.8+29.5 773 £26.5 <0.001
Fasting glucose, mg/dL 96.9£15.6 102.1 £23.0 <0.001
HbAlc, % 4.90+0.56 5.07+0.76 <0.001
Systolic BP, mmHg 123.5+15.1 126.8 £16.5 <0.001
Diastolic BP, mmHg 77.5+10.6 80.0+£10.9 <0.001
Total cholesterol, mg/dL 203.3+35.5 208.6 +37.5 0.004
Triglyceride, mg/dL 104.3£70.4 123.8 +84.0 <0.001
HDL cholesterol, mg/dL 519+11.7 50.8+11.7 0.093
LDL cholesterol, mg/dL 122.3+31.8 125.0+32.6 0.104
Hb, g/dL 145+1.6 150+1.4 <0.001
Rheumatoid factor, IU/mL 8.57+379 9.23 £23.5 0.719
HS-CRP, mg/L 0.998 +1.88 1.152 £2.04 0.124
Uric acid, mg/dL 5.44+143 5.67+1.39 0.002
ESR, mm/Hr 9.44 +9.00 9.21+8.78 0.622
AST, TU/L 30.7£50.5 33.1+£22.7 0.319
ALT, IU/L 29.6+43.4 31.6+19.9 0.306
yGT, IU/L 39.5+£51.9 54.5+80.0 <0.001
NAFLD 336 (23%) 171 (35%) <0.001
Metabolic syndrome 121 (9%) 114 (23%) <0.001
Hypertension 262 (18%) 125 (25%) 0.002
Diabetes mellitus 57 (4%) 36 (7%) 0.005

BMI, body mass index; BP, blood pressure; HDL, high-density lipoprotein; LDL, low-density lipoprotein; HS-CRP, high-sensitivity
C-reactive protein; ESR, erythrocyte sedimentation rate; AST, aspartate aminotransferase; ALT, alanine aminotransferase; yGT, gamma
glutamyl transpeptidase; NAFLD, non-alcoholic fatty liver disease.

il = ofu] = S5k o2k djlo] §lo] HA| ZhHIEEL] 5% o]
gollA AT Ae] EHEe Ao JojHn 4=
£ BMIe 54 o3 2714 Aol ofet Arga = HEE FARE 23 23S e Age s e AW
#o] glaol e a26], 2 e ol M= BMIS}F of SHE AR, AR e H RS ol2e W
& AAEIe] dedol dAtH27-29]. o7 A+t Al 1] dgho]ti32,33].
A vk o AdE dASto] i A &1 H| G S& Ak 1) 2714 A AFEE S
2ol e =olal ItH14,15,30]. AAAIH o= 7} 7hel ghedo] glom Tty YA=E 24 71 ATl
= FHEY P vdESAd Aghde B3 ) AOR A QUHH34]. FA7HA] Bld TS AR g
T gbxpoll A bk ZhA|ESfo] WSS AgRbEe i A= wRAdel digh A4t WA @tk Hwang
A Eo] S dHA A3 Ly ZE7HA] v 13512 YA AgRHASe] i A EHY F
G AR} Zrejatel ddgel diet A 7hel o] ke Al 222 HHEJYT: 2= o] F o
o] ZA|AL Sl Aol M= Az Adute AE Holal Qiv}. H|dEEA A
IS A EE gAY Iy EEeR P ERE 225k W ofg-ote] et = A 9l
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Table 2. Univariate and multivariate analysis of the risk for colorectal neoplasia by age, gender, NAFLD, increased waist circumference,
high TG, low HDL, hypertension, and diabetes mellitus

Control Adenomatous polyp Univariate analysis Multivariate analysis
n = 1,444 (74.5%) n =494 (25.5%) OR (95% CI) )4 OR (95% CI) P

Age (years)

<50 1,019 (71%) 262 (53%) 1 1

>50 425 (29%) 232 (47%) 2.123 (1.721-2.619) <0.001 2.051 (1.647-2.553)  <0.001
Gender

Female 510 (35%) 87 (18%) 1 1

Male 934 (65%) 407 (82%) 2.554 (1.979-3.298) <0.001 2.419(1.837-3.184)  <0.001
NAFLD

No 1,108 (77%) 323 (65%) 1 1

Yes 336 (23%) 171 (35%) 1.746 (1.398-2.180) <0.001 1.289 (1.004-1.655) 0.047
Increased waist circumference

No 1,161 (80%) 365 (74%) 1 1

Yes 281 (20%) 126 (26%) 1.426 (1.121-1.815) 0.04 1.286 (0.984-1.679) 0.065
High TG

No 1,189 (83%) 378 (77%) 1 1

Yes 252 (17%) 116 (23%) 1.448 (1.129-1.856) 0.03 1.045 (0.791-1.381) 0.756
Low HDL

No 1,136 (79%) 401 (81%) 1 1

Yes 305 (21%) 93 (19%) 0.864 (0.667-1.119) 0.267 0.892 (0.676-1.178) 0.42
Hypertension

No 1,182 (82%) 369 (75%) 1 1

Yes 262 (18%) 125 (25%) 1.528 (1.199-1.949) 0.002 1.135 (0.875-1.472) 0.339
Diabetes mellitus

No 1,386 (96%) 458 (93%) 1 1

Yes 57 (4%) 36 (7%) 1.911 (1.243-2.939) 0.003 1.293 (0.821-2.037) 0.268

NAFLD, non-alcoholic fatty liver disease; TG, triglycerides; HDL, high density lipoprotein; CI, confidence interval; OR, odds ratio.

Qo) A2 AtE AuE Ho|al QIt}H36,37]. WEH Lo H AN apotosis)E ¢ A|3}= insulin-like growth factor-1 (IGF-1)
Ae AEREUHAE AAE obd B9 213ITH18,35,37,38]. = S7H7Ie ez dEiA qlH40].
7V 2ol s Aot 2219 W proton-magnetic Ao ARo]=7F(cytokine) R T A= A
resonance spectroscopy (1H-MRS)§ H|& 724 X723 Hel= Ao 2 deA k. TNF-q, interleukin-6 (IL-6), IL-8,
= A ITE AR 8IS AgrbEeh) o Al IL-103} 22 AF o] E71Rlo] A ZolA] Eu|Erh=
A Zholl ol AHBAE HolFar QIt37]. & A= HolA b3ty dvkd e QUeh41,42]. o3t 9%
247 AR A WA Al thigt 23 ARE EAS Sk el ol A Al A3, Al AFEAL ZHAto
ol ghidste] A g AlE S e 9= A SHITh P2 ErH43-45]

v 2] A ek o S Abelo] Hegt v AAz2 R e =82 feE ol :2yl€(adiponectin) i} §
AUSS 8] grs A A ek g AgrhEst H(leptin) 22 A= o] WA dFe & = Uk
< 49 ded A3 dF5 U (pro-inflammatory) 4 A 9 AR, ofr] aUES- gHobAkg Bl i Al S
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p value

<0.0001

<0.0001
0.506
0.620
0.653
0.505

o] AFSS]NAM = & At 2

323 (22.6%)
499
278 (86.1%)
45 (13.9%)
170 (52.6%)
153 (47.4%)
219 (67.8%)
62 (19.2%)
42 (13%)
289 (89.5%)
27 (8.4%)
4(1.2%)
3(0.9%)
71&

Without NAFLD (n = 1431)

507)

171 (33.7%)
253
143 (83.6%)
28 (16.4%)
94 (55%)
77 (45%)
123 (71.9%)
28 (16.4%)
20 (11.7%)
146 (85.4%)
22 (12.9%)
2(1.1%)
1 (0.6%)

With NAFLD (n
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1-1.5¢cm
1.5-2cm
>2cm

Table 3. Characteristics of colorectal adenoma in patients with or without NAFLD
1 lesion

Total number of patients with lesions
(A) Histology of removed lesions
NAFLD, non-alcoholic fatty liver disease.

Advanced neoplasia

Total number of lesions
Tubular adenoma

(B) Location
Proximal colon
Distal colon

(C) Number of lesions
2 lesions
> 3 lesions

(D) Size of lesions
<lcm
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