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Abstract

Objective: Previous studies have suggested that non-alcoholic fatty liver disease (NAFLD) may be a risk factor
for colon cancer and that there was a high prevalence of colon cancer patients with NAFLD. This study aimed to
determine the prevalence of fatty liver in colon adenocarcinoma patients in Dharmais National Cancer Hospital,
Indonesia, and its associations with grading and extend of invasion. Methods: The retrospective cross-sectional
study was conducted in Dharmais National Cancer Hospital, Indonesia. The diagnosis of adenocarcinoma of colon
was confirmed by histopathology. The cases from 2018-2019 were studied. All variables taken from medical
records were anthropometric measures, ALT, AST, grading, and extend of invasion of adenocarcinoma. The liver of
the Patients’ was assessed with Hepatic Steatosis Index (HSI) scoring. The data was computed statistically with
the chi-square test or Kolmogorov Smirnov test. Result: 84 patients were included in the study. It was found
that 14.3% of the patients have fatty liver. Bivariate analysis showed that HSI groups and well-differentiated
and moderate-poor-differentiated adenocarcinoma have the p-value of 0,026. The p-value of HSI groups and
extend of invasion of the adenocarcinoma was 1. Conclusion: The prevalence of fatty liver in patients who had
adenocarcinoma of colon was 14.3%. There was an association between fatty liver and grading. There was no
association between fatty liver and the extend of invasion.
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Introduction

Colon cancer is one of the most prevalent cancers
worldwide. Colon cancer contributes to 6% of all cancer
cases in 2020. A similar number is also seen in cases in
Asia (6%). Indonesia has the highest mortality of colon
cancer in Southeast Asia, with an estimation of 9444
deaths in 2020 [1].

Non-alcoholic fatty liver disease (NAFLD), also
known simply as fatty liver is an accumulation of fat in
the liver. The global prevalence of NAFLD increases
in recent years. A study found that in Indonesia, 30%
of its population has a fatty liver. Obesity is one of the

risk factors of NAFLD. In fact, there is an association
between NAFLD and overweight to severe obesity.
The prevalence of obesity itself in Indonesia is rising
rapidly since 1993, with a rate of 1.5 to 2 times faster
than the global rate. This contributes to the prevalence of
NAFLD as well [2-5].

According to recent studies, it was discovered that
NAFLD might be a risk factor for colorectal cancer [3].
Mikolasevic et al. conducted a review of previous studies
and found that there was a significant prevalence of
NAFLD in colorectal benign and malignant tumors [6].

Corresponding Author:
Goldy Natanael

Faculty of Medicine, Universitas Pembangunan Nasional Veteran Jakarta, Indonesia.

Email: goldynatanael@upnvj.ac.id

Asian Pacific Journal of Cancer Biology* Vol 7+ Issue 1

37



apjcb.waocp.com

Goldy Natanael, et al: NAFLD and Colon Cancer Histopathology

Lipid accumulation in the liver may cause inflammation.
It is thought that the rise of inflammatory substances
such as C-reactive protein (CRP), interleukin, and matrix
metalloproteinase (MMP) plays a role in establishing
a favorable environment for tumor growth in the colon and
rectum. Moreover, the decrease of adiponectin in a fatty
liver may trigger proliferation and create antiapoptosis
effects [3].

There may be a relation between NAFLD and the
differentiation of colon adenocarcinomas. One mechanism
that may explain the relation is a liver fatty acid-binding
protein (L-FABP) that upregulates in a fatty liver [7,8].
Apart from grading, colon cancer can be assessed through
the extend of invasion. The increase of MMP in a fatty
liver may further deepen the extend of invasion of a colon
tumor [3,9].

The aim of this study was to determine the prevalence
of fatty liver in colon adenocarcinoma patients in
Dharmais National Cancer Hospital (DCNH), Indonesia,
and its associations with grading and the extend of
invasion. This study also gives a new perspective of the
association between NAFLD and colorectal cancer.

Materials and Methods

The retrospective cross-sectional study was conducted
in Dharmais National Cancer Hospital, Jakarta, Indonesia.
Patients who had colon adenocarcinoma confirmed
by histopathology from 2018-2019 were studied from
medical records to obtain their anthropometric measures,
ALT, AST, grading, and extend of invasion of the
cases. Patients’ diabetic status and was also obtained.
The anthropometric measures include body weight, height,
and BMI. The BMI is defined as low BMI (under 25, i.e.
normal BMI) and high BMI (more than 25, i.e. overweight
and all obese grades). Patients with benign colon tumors
such as adenomas and polyps were excluded. The excluded
criteria of the study were patients with benign tumors
colon such as adenomas and polyps. Patients with other
liver diseases such as viral hepatitis, hepatocellular
carcinoma, and secondary liver cancer as a result of
metastasis from other organs including from the colon.

The diagnosis of adenocarcinoma, not-otherwise-
specified (NOS), was confirmed by histopathology
examination and the grading and the extend of invasion
of the cases were determined. Grading was defined as the
tumor’s differentiation and extend of invasion is defined as
the tumor’s progression up to outside of the affected organ.

The fatty liver was assessed with Hepatic Steatosis
Index (HSI) scoring. This scoring was developed by Lee et
al. to detect fatty liver with a specificity of 92.4%. It only
uses simple data from laboratory results and physical
examination. The formula of HSI is: (Formula 1)

HSI = (8 xA—LT) BMI
N ast)t

+ 2 if diabetic, +2 if female

HSI = Hepatic Steatosis Index

ALT = Alanine transaminase level
AST = Aspartate transaminase level
BMI = Body mass index

HSI can be interpreted as negative of NAFLD for
scores below 30, positive of NAFLD for scores over 36,
and inconclusive for scores between 30 and 35.9 [10].
The patients in this study were grouped into HSI < 36
and HSI > 36.

Using univariate analysis, we determined the
prevalence of NAFLD in patients with adenocarcinoma of
colon and their baseline characteristics. The data obtained
was then computed statistically in the bivariate analysis
with the y? test or Kolmogorov Smirnov test with
95% confidence interval. A significant association was
considered with a p-value of less than 0.05.

Results

A total of 84 patients were included in the study.
Patients’ baseline characteristics are shown in Table 1.
Histopathological features characteristics of patients are
shown in Table 2.

Table 1 shows that most of the patients were women
(56%). The average age of patients was 55.9 years old.
The mean body weight and height were 56.7 kg and 160.2
cm respectively. The majority of patients have a normal
BMI (79.8%). Normal BMI was defined as BMI below
25. There were 20.2% of the patients with high BMI.
15 patients were overweight and 2 were obese. The HSI of
each patient was calculated. 72 patients (85.7%) had HSI
below 36 and 12 patients (14.3%) were positive of NAFLD
according to HSI.

Table 2 shows that the majority of patients had well
to moderate differentiation of adenocarcinoma (94%

Tablel. Baseline Characteristics

No. Characteristic Patient %
1 Sex (n)
Male 37 44
Female 47 56
2 Age (X, years old) 55.9 -
3 Weight (, kg) 56.7 -
4 Height (X, cm) 160.2 -
5 AST (X, U/L) 28.3 -
6 ALT (x, U/L) 20 -
7 Diabetes (n)
Diabetes 14 16.7
No Diabetes 70 83.3
8 BMI (%, kg/m?) 22 -
Normal BMI (n) 67 79.8
High BMI (n) 17 20.2
9 HSI (n)
HSI< 36 72 85.7
HSI > 36 12 14.3
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Table 2. Histopathological Characteristics

No. Characteristic n %
1 Grading
Well 42 50
Moderate 37 44
Poor 5 6
2 Extend of invasion
T1 2 2.4
T2 31 36.9
T3 39 46.4
T4 12 14.3

combined) and there was only a small percentage of
patients with poorly differentiated adenocarcinoma (6%).
Table 2 also shows a significant amount of patients with
T2 and T3 stages (83.3% combined). There were 12
patients with T4 stage and only 2 patients with T1 stage
of tumor invasion.

Cross tabulation and statistical analysis were
conducted to determine any association between NAFLD
and grading as well as the extend of invasion of the
adenocarcinoma. The bivariate analyses are shown in
Tables 3 and 4.

Table 3 shows that patients with well-differentiated
adenocarcinoma were more likely to show low HSI scores.
The number of patients with HSI over or equal to 36 was
found to be greater in the moderate-poor differentiation
group. Moderate and poor differentiation cells were
combined because the number of patients with poorly
differentiated adenocarcinoma was very low to meet the
y* statistical analysis criteria (i.e. high number of cells
with the expected count of less than 5). The combined
cell resulted in a 0% of cells with the expected count of
less than 5. Table 3 also shows the significance of the
association between the two variables. The bivariate
analysis showed a p-value of 0.026 with an odds ratio of
6.25 (95% CI 1.277-30.58).

Another bivariate analysis was also conducted
between NAFLD and invasion depth (as shown in
Table 4). Patients with HSI below 36 had various stages of
invasion. This could influence the association significance
between the variables. As the criteria for a y? test were not

Table 3. Bivariate Analysis of NAFLD and Grading

met, Kolmogorov Smirnov alternative test was conducted
instead with a p-value of 1.

Discussion

The majority of the population with colon cancer are
men as it is one of the risk factors of colon cancer [11].
Some studies also showed the high prevalence of colon
cancer in men consistently [12, 13]. In this study, women
had the higher number (56%). This discrepancy could be
caused by the small number of samples that this study
collected. Most previous studies used large samples (i.e.
samples over 1000) and were conducted for a long period.
This study only assessed 84 colon cancer patients in a
short time so this could allow women to be the majority,
although not significantly, in the current study.

Old age is also one of the risk factors of colon cancer
[11]. According to literature, more than 90% of colon
cancer patients have aged 50 and above [14]. The mean age
in patients in this study was 55.9 years old. This finding is
in line with one of the risk factors, aging. The mean age
also falls into the category of early elderly age according
to the Indonesian Ministry of Health.

This study found that 14.3% of the patients had
NAFLD. A similar percentage is also found in a study
conducted by Lin et al. (17,26%). In that study, patients’
fatty liver was assessed with abdomen ultrasonography
(USG) (Lin et al., 2014). A cross-sectional study in
the United States showed a small biopsy-proven fatty
liver prevalence (1.6-10.5%) in patients with colon
adenocarcinoma specifically [15]. The result of the
current study showed a similar number with 2 studies that
used 2 different modalities in detecting NAFLD. Biopsy
remains the gold standard of NAFLD diagnosis, but this
procedure is uncommon because oftentimes it does not
have any clinical indication. USG, on the other hand, is
the first-line modality in diagnosing NAFLD. This study
was limited by the lack of USG performance for patients
with colon cancer in DCNH, in which abdomen computed
tomography (CT) is more preferred in recent years. CT
is not able to display a good fatty liver presentation and
therefore HSI was used instead as the alternative.

Ze et al. (2018) and Lee et al. (2020) investigated
the association between fatty liver and colorectal

No. Variable Grading
Well (n =42) Moderate to Poor (n=42) p value* OR (CI 95%)
1 HSI <36 40 32 0,026 6,25 (1,277-30,58)
2 HSI> 36 2 10
*Chi-square test, CI 95%
Table 4. Bivariate Analysis of NAFLD and Grading
No. Variable Extend of Invasion p value*
T1 (n=2) T2 (n=31) T3 (n=39) T4 (n=12)
1 HSI <36 2 27 33 10 1
2 HSI>36 0 4 6 2

*Kolmogorov Smirnov test, CI 95%
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tumors [16, 17]. Interestingly, both studies assessed the
predictive value of Fatty Liver Index (FLI) for colorectal
cancer, therefore they used FLI as the modality to
detect fatty liver. A high tumor prevalence was found
in patients with high FLI. It is also mentioned that FLI
scores can be a predictor of colon adenomas or cancer
[16, 17]. However, this study did not use FLI because it
requires gamma-glutamyl transferase (GGT) and waist
circumference. In DCNH, such examinations and tests
are rarely conducted. This study used HSI that requires
AST, ALT, BMI, and diabetic status which can be obtained
easily. This makes HSI one of the simplest NAFLD
scoring. Further studies on the predictive value of HSI for
colon cancer can be conducted for establishing an easier
colon cancer screening in the future.

The mechanism underlying the development of colon
tumors in patients with NAFLD is not clearly understood.
It is proposed that there are many factors involved in
the growth of colon tumors by a fatty liver. Numerous
cytokines such as adiponectin, TNF-a, interleukins,
and MMP [3]. This cross-sectional study is limited to
just explaining a phenomenon at one specific point
of time. Lee et al. (2020) tried to establish a relation
between NAFLD and colorectal cancer through a large
retrospective cohort study. They found that patients with
NAFLD can develop colorectal cancer after a 7.2-year
follow-up with a hazard ratio of 1.23 [17]. This implies
that NAFLD may be one of the causes of colon cancer
development. More long-term studies are needed to form
a stronger relation between NAFLD and colorectal cancer.

There was a significant association between NAFLD
and grading (p = 0.026, OR = 6.25, 95% CI 1.277-
30.58). To our knowledge, there has been no study that
specifically investigates the relation between NAFLD and
colon cancer grading. However, Lin et al. (2014) found
that 62.3% of NAFLD patients have poorly-differentiated
colon cancer [13]. This significant number may explain
the large number of moderate to poor differentiation
patients with NAFLD in the current study.

This study also found that there was no significance in
the association between NAFLD and extend of invasion
(p = 1). Although not significant statistically, NAFLD
may still cause a deeper invasion of colon cancer. This
can be explained by the rise of MMP in a fatty liver [3]
which one of its variants, MMP-9 affects tumor invasion
and metastasis in the colon by inducing angiogenesis
[9]. An Indonesian study has found a positive correlation
between MMP-9 expression and tumor invasion depth in
the colon. (r = 0.453). In the study, MMP-9 was found
overexpressed in patients with stage T4 tumor and
low in patients with stage T1 [18]. The usage of HSI
and a low number of samples in this study may cause
insignificance. Further evaluations with more patients and
more conventional NAFLD detection instruments should
be conducted to verify this relation.

This study has some limitations. First, this study did
not take patients with more specific histopathology types
such as mucinous or signet ring cell carcinomas which
may add a little bit more patients to the study. We only
took patients without specification or colon cancer in

general (NOS). This was done to ensure that the study
was consistent and did not widen to explain any relations
between NAFLD and mucus overproduction or signet ring
cell proliferation, for instance. Second, although USG is
the best option for imaging fatty liver, there was a lack
of USG data from the department of radiology in DCNH
due to the lack of colon cancer patients undergoing USG.
Because of this, we assessed patients’ livers with HSI
instead. Third, HSI is a reliable tool to detect NAFLD,
but there is a score range in which NAFLD is considered
inconclusive (30-35.9). This might cause some patients
with a score between the range to be undetected of
NAFLD, even though they might have NAFLD if it
was assessed by USG. It is also needed to assess further
the usage of HSI in the Indonesian population. Lastly,
this study was a cross-sectional study that still cannot
determine which variable comes as the risk factor in
the first place. This study is also unable to observe the
progression of a disease in a high-risk population. It is
very important to further assess the unclear relation of
these 2 diseases prospectively, especially in countries
where colon cancer is prevalent.

This study concludes that the prevalence of NAFLD
in patients with adenocarcinoma of colon in Dharmais
National Cancer Hospital from 2018-2019 was 14.3%.
There was an association between NAFLD and grading
and there was no association between NAFLD and the
extend of invasion.
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