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Abstract: Background and Aims: Several existing studies indicated that nonalcoholic fatty liver disease (NAFLD)
may be associated with colorectal adenoma, but the results and risk factors are controversial. A systematic review
of studies was conducted to explore these issues by meta-analysis. Methods: We searched the Pubmed, Embase,
Cochrane library, Medline and Web of Science databases for studies published before May 30%", 2014. A statistical
analysis was performed using RevMan 5.2 software. Results: Seven studies involving 11,905 participants from dif-
ferent regions were included. Among them, five trials carried out subgroup of NAFLD patients in colorectal adenoma
population. The result showed NAFLD was significantly correlated with adenoma of colon (Odds ratio [OR] = 1.56,
95% confidence interval [Cl]: 1.22-1.99, P = 0.0003). It could be found in stratified analysis that patients had more
chance to get multiple adenomas when they suffered NAFLD (Rate ratio [RR]: 1.52, 95% CI: 1.08-2.13, P = 0.02).
Such risk factors of NAFLD as age, waist circumference, body mass index (BMI), disorder of lipid metabolism, hyper-
glycemia and high blood pressure (HBP) increased risk of colorectal adenoma (Age: mean difference [MD]: 2.81,
95% Cl: 0.33-5.28; Waist: MD: 2.84, 95% Cl: 2.14-3.54; BMI: MD: 0.85, 95% Cl: 0.69-1.01; High-density lipoprotein:
MD: -2.46, 95% Cl: -3.68 to -1.24; Triglyceride: MD: 16.12, 95% Cl: 8.89-23.36; Low-density lipoprotein: MD: 6.04,
95% Cl: 3.60-8.48; Cholesterol: MD: 4.25, 95% Cl: 0.87-7.63; Fasting glucose: MD: 2.27, 95% Cl: 1.24-3.30; HBP:
OR = 1.51, 95% ClI: 1.22-1.88), while diabetes had no significant association with it (OR = 1.43, 95% Cl: 0.94-2.17,
P =0.09). Besides, NAFLD didn’t affect the location, size and advanced type of colorectal adenoma (P > 0.05). Con-
clusion: The present systematic review and meta-analysis demonstrated NAFLD was closely associated with great
risk of colorectal adenoma and its number, but not with its location, size and advanced type. Waist, obesity, lipid
profiles, glucose, hypertension played roles in the process of colorectal adenoma.

Keywords: Nonalcoholic fatty liver disease, colorectal adenoma, risk factors, meta-analysis

Introduction acids oxidation, nuclear-factor-kappaB (NFkB)-
dependent inflammatory cytokine expression
as well as adipocytokines are lead to dys-
regultion, resulting hepatocellular damage,

inflammation, fibrosis and progressive liver dis-

Nonalcoholic fatty liver disease (NAFLD) is the
commonest chronic liver disease in Western
population and becomes a burgeoning health

problem of developing countries due to high
prevalence [1]. It represents a spectrum of dis-
eases associated with excessive fat accumula-
tion in the liver in the absence of excessive
alcohol consumption. NAFLD ranges from sim-
ple steatosis to nonalcoholic steatohepatitis
(NASH), through to advanced fibrosis, cirrhosis
and even hepatocellular carcinoma [2]. The
underlying mechanisms of disease progression
are poorly understood. The classical supporting
theory is the “multi-hit hypothesis”, in which
insulin resistance (IR) and oxidative stress play
an important role. And then, mitochondrial fatty

ease [3]. Generally, obesity, diabetes (DM), and
hyperlipidemia are regarded as common risk
factors for acquiring NAFLD [4]. Besides, the
gradual shift of high blood pressure (HBP) is
likely to increase the prevalence of NAFLD [5].
NAFLD is also associated with greater waist cir-
cumference, mainly dependent on dietary and
exercise [6].

Liver has close relationship with intestine for
the same origin in embryology. Colorectal can-
cer (CRC) is one of the commonest cancers
worldwide and the second of cancer deaths [7].
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Overall searching and abstracts review (n=219)
Pubmed n=81
Embase n=14
Cochrane library n=43
Medline n=55
Web of Science n=26

investigators (D.W.J. and Q.J.
J.). The conference proceed-
ings and reference lists of
reviews were searched manu-
ally for additional relevant
studies. Search items includ-
ed “NAFLD” or “NASH” or “no-

y

Not randomized controlled trials
(Editorial, letter, review, case report, news,
comment and poster) (n=133)

nalcoholic steatohepatitis” or
“nonalcoholic fatty liver dis-
ease” or “fatty liver” and

v
Full articles retrieved for
detailed assessment (n=66)

“colorectal adenoma” or “co-
lonic adenoma” or “colorectal
neoplasia” or “colorectal neo-
plasm” or “colorectal malig-
nant neoplasm” or “colorectal

Excluded (n=59)

Duplicate publication n=11
No original data n=2

Not address people with NAFLD
(e.g. animal experiment ) n=34
Not evaluate the association of interest n=12

cancer” or “CRC” or “adeno-
ma of colon”. No language
restrictions were imposed.

Inclusion and exclusion
criteria

Included in the meta-analysis
(n=T7)

Figure 1. Flow diagram of study identification.

It established risk factors include increased
age, black race, smoking and low-fiber diet.
Given the shared features between NAFLD and
CRC, it becomes hot research interest whether
NAFLD is an independent risk factor for
increased colon events. In fact, recent clinical
studies have already found NAFLD patients had
a higher prevalence of colorectal adenoma and
advanced neoplasm, and then developing into
colorectal cancer (adenoma-carcinoma sequ-
ence) if untreated [8, 9]. Suggestions from data
now point out NAFLD might be a potential risk
factor. However, this point is still controversial
[10].

Therefore, the aim of this study was to conduct
a meta-analysis of the pooled data from the
existing clinical studies to assess the relation-
ship between NAFLD and colorectal adenoma.

Materials and methods
Search strategy

A comprehensive, computerized literature sea-
rch was conducted in Pubmed, Embase,
Cochrane library, Medline and Web of Science
from the beginning of indexing for each data-
base to May 30", 2014, by two independent
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Three investigators (D.W.J,,

F.J.G. and Q.J.J).) determined

the inclusion and exclusion

criteria, and reviewed the

titles and abstracts of the

studies identified. Inclusion
criteria were: (a) published as an original arti-
cle; (b) used cohort or cross-sectional design;
(c) Random controlled trials (RCTs) with partici-
pants of any sex or ethnic origin with colorectal
adenoma on the basis of histological evidence,
and with NAFLD/NASH diagnosed by imaging
examination or histology; (d) had objective out-
come measures, at least one of the following
items: body mass index (BMI), waist circumfer-
ence, HBP, fasting plasma glucose (FPG), ala-
nine aminotransferase (ALT), aspartate trans-
aminase (AST), cholesterol, high-density lipo-
protein (HDL), low-density lipoprotein (LDL), tri-
glycerides and DM; or included characteristics
of colorectal adenoma, like location, size, num-
ber and histological type. Exclusion criteria
were as follows: (@) non-human studies or non-
randomized trials; (b) other causes of fatty liver
disease such as viral, alcoholic, drug-induced,
autoimmune and genetic liver injury; (c) patients
suffered colorectal cancer before trials. Discre-
pancies between three reviewers were solved
by discussion.

Definition

Locations of colorectal adenoma were catego-
rized as proximal colon (including the cecum,
ascending colon, or transverse colon) and/or
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Table 1. Characteristics of Studies in Meta-analysis

Participants and subgroup (number of

. . Adjustments
cases) Diagnostic NOS
Study author Region/Country NAFLD/non-NAFLD  Study design method of fatty Characteristics
Adenoma/nonad- . . score
group of colorectal liver Basic data of colorectal
enoma group .
adenoma population adenoma
Huang et al, 2013 Taipei/China 1522 (216/1306) 216 (120/96) Cohort Ultrasonography Gender, age, BMI, waist, FPG, ALT, AST, Location, size, 8
cholesterol, HDL, LDL, triglycerides, HBP, number,
DM, smoking, NAFLD histological type
Hwang et al, 2010 Seoul/Korea 2917 (556/2361) 556 (231/325) Cross-sectional  Ultrasonography Gender, age, BMI, waist, HBP, FPG, ALT, Location, size, 8
AST, cholesterol, HDL, LDL, triglycerides, number,
DM, smoking, NAFLD histological type
Kang et al, 2010 Seoul/Korea 2244 (1122/1122) NA Cross-sectional NA Age, gender, smoking, DM, HBP, BMI, NA 7
waist, cholesterol, triglycerides, HDL, FPG
Kim et al, 2010 Seoul/Korea 1316 (263/1053) NA Cross-sectional NA Gender, age, smoking, DM, BMI, HBP, FPG, NA 8
cholesterol, triglycerides, HDL, LDL
Lin et al, 2014 Wenzhou/China 2315 (1946/369) 1946 (216/1730) Cohort Ultrasonography FPG, BMI, HDL, HBP, TC Histological type 7
Stadlmayr et al, 2011 Oberndorf/Austria 1211 (341/870) 331 (215/126) Cross-sectional  Ultrasonography  Age, BMI, waist, cholesterol, triglycerides, Location, size,
HDL, FPG, AST, ALT histological type
Wong et al, 2011 Hongkong/China NA 380 (199/181) Cohort Histology Age, gender, smoking, BMI, waist, FPG, Location, 7

cholesterol, triglycerides, HDL, LDL, AST,
ALT, DM, HBP

histological type
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colorectal adenoma

A NAFLD Adenoma group  Nonadenoma group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Huang 2013 120 216 500 1306 19.2% 2.02[1.51,2.69) o
Hwang 2010 23 556 713 2361 22.8% 1.64 [1.36,1.99] -
Kim 2010 141 263 437 1053 19.9% 1.63[1.24,2.14) e
Lin 2014 216 1946 a7 369 17.5% 0.86 [0.61,1.20] i B
Stadimayr 2011 215 341 417 870 20.5% 1.85[1.43, 2.40) i
Total (95% CI) 3322 5959 100.0% 1.56 [1.22, 1.99] *
Total events 923 2114
Heterogeneity: Tau®= 0.06; Chi*= 17.01, df= 4 (P = 0.002); F= 76% n o1 041 1=u 100:

Test for overall effect: Z= 3.59 (P = 0.0003)

B Liver enzymes

Favours [Nonadenoma) Favours [Adenoma)

ALT Adenoma group Nonadenoma group Mean Difference Mean Difference
Study or Subgrou Mean SD_Total Mean SD __ Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CI
Huang 2013 297 176 556 262 174 2361 755% 3.50[1.88,5.12
Hwang 2010 331 196 216 297 207 1306 245% 3.40[0.56,6.24] —
Total (95% CI) 772 3667 100.0% 3.48[2.07,4.88] S
Heterageneity: Chi*= 0.00, df= 1 (P = 0.95); F= 0% =0 ) 5 i o

Testfor overall effect: Z= 4.83 (P < 0.00001)

Favours [Nonadenoma) Favours [Adenoma)

AST Adenoma group Nonadenoma group Mean Difference Mean Difference
Study or Subgrou Mean SD_Total Mean SD__ Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Huang 2013 243 84 216 235 93 1306 37.5% 0.80[-043,62.03] ™
Hwang 2010 274 10 556 258 115 2361 62.5% 1.60[0.65, 2.55) i
Total (95% CI) 772 3667 100.0% 1.30 [0.55, 2.05] L 4

Heterogeneity: Chi*=1.02, df=1 (P =0.31), F= 2%
Test for overall effect. Z= 3,39 (P = 0.0007)

-10 5
Favours [Nonadenomaj

0 5

Favours [Adenoma]

10

Figure 2. Forrest plot of NAFLD and colorectal adenoma. A. NAFLD; B. Liver enzymes.

distal colon (including the splenic flexure,
descending colon, sigmoid colon, or rectum).
Histopathologically, colorectal adenoma refe-
rred to an adenoma in the colorectum regard-
less of grading or amount of villous component.
Hyperplastic and inflammatory polyps were
excluded. Advanced adenoma was defined as
adenoma with high-grade dysplasia or contain-
ing > 25% villous features.

Data extraction and methodological quality

Data were abstracted independently by two
reviewers and included: author, publication
year, country, participants and subgroup, study
design and outcomes. The quality of the stud-
ies was assessed by Newcastle-Ottawa scale
(NOS) score, of which 1-3 for low-quality, 4-6 for
intermediate and 7-9 for high-quality. All includ-
ed studies scored > 7.

Statistical analysis

The analyses were conducted using the Review
Manager (RevMan Version 5.2). Some out-
comes (HBP, NAFLD, DM, BMI etc.) were
assessed as a dichotomous variable (present-
ed as odds ratio [OR] with 95% confidence
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interval [Cl]). Other outcomes like ALT, AST, HDL
and LDL etc. were presented as continuous
variables (mean difference [MD] with 95% Cl).
Subgroup analyses of association of colorectal
adenoma with NAFLD were calculated by RR
(rate ratio) on lesion location, size, number and
type. The preferred method of data presenta-
tion was the calculated RR compared with the
general population. Mantel-Haenszel chi-squ-
are tests were used to determine significant
level of difference. If the chi-square test was
significant below P = 0.05, the amount of het-
erogeneity using |2 statistics was quantified. If
there was obvious heterogeneity (over 50%),
the random effects model was chosen; Other-
wise, the fixed effects model was adopted.

Results
Search results

The literature search yielded a total of 219
potentially publications (Figure 1). Full text arti-
cles were retrieved only for 66 publications and
assessed for eligibility. Among these 66 publi-
cations, 59 were excluded because they did not
address people with NAFLD, or not assess the
association between colorectal adenoma and
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e

AN Adenomagroup  Nonadenoma group Mean Difference Mean Difference

_Studyor Subgroup  Mean  SD Total Mean S Total Weight IV,Random,95% CI 95%C1
Huang 2013 56.1 9 M6 533 98 1306 3%  280[149,411) —_—
Hwang 2010 506 92 556 461 87 2361 254%  450[366,534) -
Kang 2010 5 78 112 56 78 112 257%  0.00F085 069
Stadimayr 2011 6396 956 341 5096 988 670 246%  4.00[279,521] ——
Total (95% C1) 235 5650 100.0%  2.81[0.33,5.28) e
Heterogeneity: Tau"= 6.10; Chi*= 82.50, df= 3 (P < 0.00001); P= 96% '2 0 ; H

Testfor overall eflect Z= 222 (P=0.03)

C Gender
ldenoma group Nnnademma umq)

g3 S ne 101 188

Hwang 2010 43 556 1479 361 207%
Kang 2010 866 111 866 122 1.0%
Kim 2010 0 28 664 1053 191%
Lin 2014 170 1946 00 39 206%
Total (95% CI) 4103 6211 100.0%
Total events nn 3369

Heterogeneity. Tau*= 0.14; Chi*= 40.06, df= & (P < 0.00001);, F=90%
Testfor overall effect 2= 2.82 (P=0.005)

Oddsﬂdln Odds Ratio
I Rar 95% CI
260(191,379 -
208(1.67,259) -
1.00(082,1.22)
1.86(1.36,253) -
1.27(1.02,159)
165[1.17,235] L 2
y i 0 10
Favours [Nonad ) Favours [Ad |

B waist circumference

Adenomagroup  Nonadenoma group Mean Difference Mean Difference
[ : p al Weight . 3 % Cl
Huang 20|3 9? 3? 215 33 4 9.1 1306 220%  3.60[2.39,4.81) -
Hwang 2010 B43 B2 556 813 84 2361 36.3%  300[2.24,376) +
Kang 2010 881 74 1122 858 8 122 #417%  2.30[1.66,2.94) +
Total (95% C1) 1894 4789 100.0%  2.84[2.14,354) L
Heterogeneity. Tau*= 0.20; Chi*= 423, 6= 2 (P = 012), P= 53% -:10 s } s 15
Testior ovesel éfiet. 2= 7.97 (P <0.00001) Favours [Nonadenoma] Favours [Adenoma)
D sui Adenomagroup  Nonadenoma group Mean Difference Mean Difference
i 4rou : ptal _Mea | otal Weight ixe IV, Fi % Cl
Huang 20|3 2!9 31 M6 7 32 1306 122‘5 110[055 1.55) -
Hwang 2010 W45 28 556 238 28 2361 36.7% 0.70[0.44,098) -
Kang 2010 W5 27 U2 136 26 1122 51.1% 0.90[0.68,1.12) =
Total (95% C1) 1894 4789 100.0% 0.85[0.69, 1.01) .
Heterogeneity, Chi*= 2.69, df= 2 (P = 0.26); F= 26% + + T +

2 4 0 1 2
|

Testforoverallefect 2= 10.64 (P < 0.00001) Favours [Nonadenoma) Favours [Adenoma)

Adenomagroup  Nonadenoma group 0dds Ratio Odds Ratio
MMMLMM 954 Cl M-H, Fixed, 95% C1

Kim 2010 %0 263 kil 1053 584% 1.21[091,162)

Lin 2014 36 1946 42 369 46% 151[1.07,213

Total (95% C1) 2209 1422 100.0%  1.34[1.07,1.66)

Total events 406 358

Heterogeneity. Chi*= 0.92,df=1 (P = 0.34); F= 0% ! y T y i
Test for overall effect Z= 261 (P=0.009) Figirs FU'J 1 a1 1Favuu|s M 1 . "

Figure 3. Forrest plot of basic data of colorectal adenoma patients. A. Age; B. Waist circumference; C. Gender; D. BMI.
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NAFLD, or duplicated. Overall, we identified and
included 7 publications that met the inclusion
criteria in the systematic review [8, 9, 11-15].
Among them, 6 articles showed basic data and
risk factors related to NAFLD of individuals
between colorectal adenoma and non-adeno-
ma group. 5 of 7 studies recorded characteris-
tics of colorectal adenoma among NAFLD
patients.

Characteristics of the studies

The main adjustments of the studies included
in this analysis are provided in Table 1. Among
them, one study was originated from Austria,
three from China (different regions) and three
from Korea (conducted by different research
groups), with a total of 11,905 participants.
According to the NOS score, all seven studies
were of high quality.

NAFLD and colorectal adenoma

Five studies recorded on NAFLD with 9281 par-
ticipants totally in trials. Random effects model
was used because of high heterogeneity (12 =
76%). A statistically significant association was
observed between NAFLD and colorectal ade-
noma. OR was 1.56 (95% CI: 1.22-1.99, P =
0.0003) (Figure 2A). Only two studies showed
the activities of liver enzymes (ALT and AST) in
the included analysis. Heterogeneity was low
(I>: 0% and 2%, respectively). Modest but statis-
tically significant elevation was observed in
colorectal adenoma group (ALT: MD: 3.48, 95%
Cl: 2.07-4.88, P < 0.00001; AST: MD: 1.30,
95% Cl: 0.55-2.05, P = 0.0007) (Figure 2B).

Risk factors of NAFLD and colorectal adenoma

Basic data: Three RCTs were analyzed the
effect of age on colorectal adenoma, and
showed difference in the experiments group
compared with control group. (MD: 2.81, 95%
Cl: 0.33-5.28, 121 96%, P: 0.03) (Figure 3A).
Three RCTs provided sufficient data of waist cir-
cumference. As shown in Figure 3B, the length
of waist had a significant elevation between
these two groups (MD: 2.84, 95% Cl: 2.14-
3.54, 12 53%, P < 0.00001). Five studies pro-
vided gender and BMI information of the par-
ticipants. Significant difference was found on
gender with high heterogeneity (OR: 1.85, 95%
Cl: 1.17-2.35, 12: 90%, P = 0.005) (Figure 3C).
Three research papers recorded BMI as mean
+ SD, while others were in the forms of “BMI >
25 kg/m?". Therefore, they were analyzed in the
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subgroup, and found high BMI had an obvious
effect during the process of colorectal adeno-
ma (MD: 0.85, 95% CI: 0.69-1.01, I”: 26, P <
0.00001; OR = 1.34, 95% CI: 1.07-1.66, I°: 0%,
P =0.009) (Figure 3D).

Lipid profiles: HDL and triglyceride were report-
ed in six studies. However, they were assessed
by different forms (“mean + SD” in three arti-
cles and “Yes/No” in others). In order to get
accurate results, we analysis them in subgroup
by different methods. Overall, colorectal adeno-
ma patients showed obvious reduction in HDL
(MD: -2.46, 95% Cl: -3.68 to -1.24, I1>: 64%, P <
0.0001) and increase in serum triglyceride
(MD: 16.12, 95% Cl: 8.89-23.36, 1% 63%, P <
0.0001), compared with the control group. The
patients with low plasma HDL (£ 1.03 mmol/L
for men or £ 1.29 mmol/L for women) or hyper-
triglyceridemia (= 1.7 mmol/L) seemed to get
more chance of colorectal adenoma than oth-
ers. OR was 1.33 of HDL (95% Cl: 1.13-1.58, 1%
0%, P = 0.0008) and 1.67 of triglyceride (95%
Cl: 1.67-2.55, 121 83%, P = 0.02) (Figure 4A,
4B). Two RCTs provided LDL data and three
recorded serum cholesterol. Colorectal adeno-
ma was significantly related to increasing LDL
and cholesterol (MD: 6.04, 95% CI: 3.60-8.48,
I2: 0%, P < 0.00001; MD: 4.25, 95% Cl: 0.87-
7.63, I:64%, P=0.01; respectively) (Figure 4C,
4D).

Glucose and HBP: FPG was reported in six stud-
ies in different ways (three in “mean + SD” [8,
9, 11], two in “FPG > 5.6 mmol/I” [12, 13]and
one “FPG = 6.1 mmol/1” [14]). The one in “FPG
> 6.1 mmol/lI” was excluded and subgroup
analysis showed significant increased FPG in
the experimental group (MD: 2.27, 95% CI:
1.24-3.30, I?: 49%, P < 0.0001). OR was 1.31
(95% Cl: 1.13-1.61, 1> 0%, P = 0.0009). The
included studies were homogeneous (Figure
5A). However, diabetes reported in four trials
had no significant relation to colorectal adeno-
ma (OR = 1.43, 95% CI: 0.94-2.17, P = 0.09)
with high heterogeneity (I1>: 77%) (Figure 5B).
Among the seven studies, six provided the num-
ber of HBP patients, which showed a great dif-
ference in experiment group compared to con-
trol one. OR was 1.51 (95% CI: 1.22-1.88, I
78%, P = 0.0002) (Figure 5C).

Characteristics of colorectal adenoma and
NAFLD: When combining the results on studies
of the population with colorectal adenoma, the
RR of adenoma number was much stronger in
NAFLD patients than in non-NAFLD population

Int J Clin Exp Med 2015;8(1):322-333



Nonalcoholic fatty liver and colorectal adenoma

A HOL Adenomagroup  Nenadenoma group Mean Difference Mean Difference B Trigmeﬂde Memmwow Nonadenoma group Ilealﬂi‘l'erem Mean Difference
group _Meal 1 tal _Mean 3! o g Cl bar 8 3 ota R landor X
Huangzm 491 134 216 535 161 ms 21% -uoim -241) — Huan92013 1505 708 m 1239 81 1306 228% 25?0[1519 38.21) ——
Hwang 2010 475 104 556 496 110 2361 400% 2104307113 - Hwang 2010 1301 711 556 1153 712 2361 374% 14808232137 —
Kang 2010 51128 1122 527 132 N2 378% -170}278,-063) - Kang 2010 1247 741 1122 1134 68 1122 398% 1130[542,17.1§ =
Total (95% C1) 1894 4789 100.0% .246]-3.68,.124] <> Total (95% CI) 1894 4789 100.0% 16.12[8.89,23.36] <>
Heterogeneity: Taw?= 0.72, ChP= 557, of= 2 (P = 0.06). F= 64% T 7 : o Heterogeneit Tau?= 25,24, ChP= §.45,df= 2P = 007),P= 63% o o P
Testior overall effect 2= 395 (P < 00001) Favours [Nonadenoma) Favours [Adenoma) Testforoverall eflect 2= 4.37 (P < 0.0001) Favours Nonadenomal Favours (Adenomal
Adenoma group Ihnadummum Odmlhh Odds Ratio Adenomagioup  Nonadenoma group Odds Ratio Odds Ratio
subgrou Sl ofal __ Evel otal Weight M-H, Fixe % Cl or Total  Events Total
I<|m20|0 203 %3 ?6? 1053 267%  1.26] 92!?3| Kim 2010 103 k1)l 206 870 341% 1.391.06,1.84]
Lin 2014 1243 3446 104 360 403%  144(113,182) -+ Lin 2014 555 1945 1] 369 328% 261 1.90,3.58)
Stadimayr 2011 51 34 112 870 220%  118(0.83,1.70) Stadimay 2011 n MW nBT1053 3% 1.30(095,1.76]
Total (95% C1) 4050 2292 100.0%  133[1.13,158] Total (95% CI) 2550 2292 1000%  167[1.09,255)
Total everts 1497 983 Total events 730 "
Heterogeneity: ChP'= 0,88, df= 2 (P = 0.64),F=0% — +——+ — Heterogeneity. Tau'= 012, ChP= 11.92, o= 2 (P= 0.003), = 83% b y t + J
0102 05 1 2 5 10 _ % 002 01 1 10 50
Testfor overall efect. Z= 3.36 (P = 0.0008) Favours [Nonadenoma] Favours [Rdenoma) Tl everall BeE 7=2.35 [P =100y Favours [NC ) Favours [Ad |
LOL Cholesterol Adenoma Nonadenoma
C Menmuow Nonadenoma group Mean Difference Mean Difference D FOW \gind g ; MM’“' Mean M";;:eu
ihq S | ot ight 0 %Cl ARy L . Ll ! !!_\Ihm!]\
e———
Huang 2013 196 32 206 1312 35 105 276% 640(176,110 —— ““““”m‘f f‘"" TTRTETINT s s 53‘3‘“”,‘“”’ .
Hwang 2010 1 N3 S5 ME1 13 21 T24% S80[303,877] - - Hwang 2010 o 29 %6 135 23 [l A% GORIA4Y
Kang 2010 1966 341 1122 1951 352 1122 383%  15011.37,437 T
L“:'“:c." P -nm-r-uﬁ WA SRt " : I ’: : Total (95% C1) 1894 4769 1000%  4.25[087,7.63] -
ergench ChP'= 0,03, 0=1 = 080, = 20 A0 0 10 20 Helerogensiy Tau= 562 Chi= 559, df=2 (P= 0.06); F= 64% | —i

Testfor overall effect Z= 485 (P <0.00001)

Favours [Nonadenoma] Favours [Adenoma)

Testfor overall effect 2= 247 (P=0.01)

Figure 4. Forrest plot of lipid profiles of colorectal adenoma patients. A. HDL; B. Triglyceride; C. LDL; D. Cholesterol.
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A Fasting glucose  Adenomagroup  Nonadenoma group Mean Difference Mean Difference B Diabetes Adenomagroup  Nonadenoma group Odds Ratio 0Odds Ratio
Studyor Subgroup _Mean SO Total Mean  SD Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% C1 Study or Tolal  Evenls  Total Wei
Huang 2013 9 19 M6 883 1306 219% 270[051,489) — Huang 2013 % M6 68 1306 232%  249(155,401]
Hwang 2010 957 139 456 923 173 2361 356% 340[168,512) — Hwang 2010 % 5% 66 2361 236%  171(107,271
Kang 2010 1008 182 1122 997 198 1122 425% 1.10}047,267] Kang 2010 126 12 13 1122 296%  102(079,131)
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Figure 5. Forrest plot of glucose and hypertension of colorectal adenoma patients. A. Fasting glucose; B. Diabetes; C. Hypertension.
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Table 2. Stratified Analysis of Characteristics of Colorectal Adenoma in NAFLD Patients

. . Heterogeneity
Characteristic n of studies References RR (95% Cl) '
P value 12 (%) difference

Location 4 Huang, Hwang

Distal St, Wong 0.90[0.75, 1.07] 0.05 61 0.24

Proximal 1.10[0.92, 1.31] 0.07 58 0.29
Size 2 Huang, Hwang

<10 mm 1.0[0.97, 1.04] 0.19 41 0.98

>10 mm 0.99 [0.56,1.75] 0.23 32 0.98
Number 3 Huang, Hwang

<3 St 0.95[0.91, 0.99] 0.91 0 0.02

>3 1.52[1.08, 2.13] 0.54 0 0.02
Advanced adenoma 5 Huang, Hwang

No St, Wong, 1.12[0.71, 1.76] 0.003 75 0.64

Yes Lin 0.99[0.92,1.06] 0.0004 81 0.83

(> 0%, P = 0.02). Further analysis found that
NAFLD patients had a higher risk to get multiple
adenomas of colon (n > 3) (RR: 1.52, 95% CI:
1.08-2.13, P = 0.02). However, the results
showed no significant association between
NAFLD and location/size of colorectal adeno-
ma (Location: distal: RR: 0.90, 95% CI: 0.75-
1.07, P = 0.24, proximal: RR: 1.10, 95% CI:
0.92-1.31, P = 0.29; Size: < 10 mm: RR: 1.0,
95% CI: 0.97-1.04, P = 0.98, > 10 mm: RR:
0.99, 95% CI: 0.56-1.75, P = 0.98). Besides,
NAFLD patients had a similar chance to get
advanced adenoma in colorectal adenoma
population (RR: 0.99, 95% ClI: 0.92-1.06, I
81%, P = 0.83) (Table 2).

Discussion

NAFLD is a popular issue in public health due to
its epidemiologic burden. It is now recognized
to represent the hepatic manifestation of the
metabolism syndromes, which is closely asso-
ciated with obesity, hyperlipidemia, hyperglyce-
mia, and lifestyle such as dietary and exercises.
It is well known there is strong relationship
between the intestine and liver [16]. Not only
they have the same origin in embryology the
foregut, but also the liver continuously receives
intestinal blood through the portal system.
Several existing studies have demonstrated
that the patients with NAFLD have higher rates
of prevalent colonic diseases than their coun-
terparts without NAFLD [8, 9, 11-15, 17],
though NAFLD has no influence on the progno-
sis in CRC patients [18]. In addition, modulation
of gut microbiota could reduce clinical symp-
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toms of NAFLD [16, 19, 20]. As mentioned
above, the well-known risk factors of CRC, a
common cancer in the world, are high-fat, low-
fiber intake, less physical activity, alcoholic
drinking and a family history of CRC21.
Interestingly, it shared several aforementioned
risks of NAFLD. Colorectal adenoma is recog-
nized as a precursor of CRC through the adeno-
ma-carcinoma sequence [22, 23]. It is neces-
sary to detect and treat colorectal adenoma,
and then CRC could be prevented as early as
possible.

To provide a objective basis for clinical recom-
mendations, a meta-analysis was conducted,
which recruited a total of 11,905 individuals
from four cross-sectional and three cohort
studies. To our knowledge, this is the first meta-
analysis on this topic to assess the association
between NAFLD and colorectal adenoma. Using
the NOS, it could be found that seven studies
included in this meta-analysis were of high
quality. NAFLD was a predictor of colorectal
adenoma with OR of 1.56 (95% ClI: 1.22-1.99, P
= 0.0003). Its relevant conditions (overweight,
impaired fasting glucose, hyperlipidemia and
hypertension) increased the risk of colorectal
adenoma (P < 0.05). Besides, elevated ALT and
AST reflecting the severity of liver injury were
found to be associated with colorectal adeno-
ma in NAFLD patients (P < 0.05).

In our meta-analysis, some clinical studies in
this field were excluded due to the different way
of group division. Actually, most of them shared
similar opinions. Kim et al. [24] detected fast-
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ing serum insulin and homeostasis model
assessment (HOMA)-IR of 3,606 participants
with histologically confirmed colorectal adeno-
ma and 6,019 controls with no abnormal find-
ings on colonoscopy. They confirmed fasting
serum insulin and HOMA-IR were significantly
higher in colorectal adenoma population com-
pared with controls. Multivariate regression
analysis was used and revealed the experimen-
tal participants with higher quartiles of fasting
serum insulin levels (P < 0.05) as well as HOMA-
IR (P < 0.05). A retrospective cohort study of
375 patients undergoing index colonoscopy
was conducted in the United States to deter-
mine the association between DM and colorec-
tal adenoma [25]. The result showed colorectal
adenoma was higher in those ages 40-49 years
with DM than that of the participants at the
same age but without DM (OR = 3.1; 95% CI:
1.5-6.4; P = 0.002). Besides, obesity-related
disorders were also ascertained as a direct and
independent risk for colorectal events [26]. In
contrast, Touzin's publication has yielded
diverse result [10]. After performing a retro-
spective cohort observational study on 233
patients, they found no significant increase in
incidence of colorectal adenomas in NASH
patients.

The underlying mechanism of “NAFLD-colo-
rectal adenoma relationship” was complex and
still unclear. One of the possibilities is consid-
ered to be the growth promoting effects of adi-
pokines [27]. Leptin expression, decreased in
liver tissues of NAFLD individual [28], was more
frequently observed in colonic adenomas,
especially in larger adenocarcinoma in situ,
which might affect colonic tumorigenesis and
progression, especially to obese patients.

However, the present meta-analysis has sever-
al limitations. First, only one study diagnosed
NAFLD by histology, the others were based on
ultrasonography and the exclusion of known
causes of chronic liver disease. Although the
gold standard for NAFLD evaluation remains
liver biopsy, it is difficult to carry out invasive
operation in large populations. Ultrasound and
computed tomography are the commonest
ways in clinical practice due to certain sensitiv-
ity and specificity in detecting steatosis [29,
30]. Second, NAFLD ranges from simple steato-
sis to NASH. The latter is related to fibrosis, cir-
rhosis and even hepatocellular carcinoma [31,
32]. In the present meta-analysis, NAFLD histo-
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logical subtypes were not taken into account.
Despite these limitations, the present meta-
analysis also has notable strengths. Firstly,
pooling data from a number of clinical trials
were obtained. To some indexes recorded by
different ways (“mean + SD” or “Yes/No”), we
assessed both by Revman 5.2. Therefore, sta-
tistical power of the analysis was more accu-
rate compared with a single study. Secondly,
we not only analyzed the association among
NAFLD, its risk factors and colorectal adeno-
ma, but also studied the effect of NAFLD on the
characteristics of colorectal adenoma. Thirdly,
all studies in this meta-analysis scored 7 or
more by NOS, which meant they were of high
quality. Last but not least, seven studies origi-
nated from seven different research groups in
five regions and a variety of ethnic background
was included.

In conclusion, the present systematic review
and meta-analysis revealed that NAFLD is sig-
nificantly associated with increased risk of
colorectal adenoma, especially with its num-
ber. These two diseases shared the common
risks like obesity (BMI > 25 kg/m?), dysfunction
of lipid profiles and HBP. Although there is no
significant association between DM and
colorectal adenoma in the present meta-analy-
sis, it could be found hyperglycemia (FPG > 5.6
mmol/1) patients got more chance of colorectal
adenoma. Therefore, once NAFLD is diagnosed,
the individual colorectal risk factor profile
should be reviewed and modified appropri-
ately.
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