
JBUON 2021; 26(6): 2421-2424
ISSN: 1107-0625, online ISSN: 2241-6293 • www.jbuon.com
Email: editorial_office@jbuon.com

ORIGINAL ARTICLE

Corresponding author: Carol Stanciu, MD, PHD, FRCP. 1 Independentei street, 700111, St Spiridon Hospital, Gastroenterology 
Department, Iasi, Romania. 
Email: stanciucarol@yahoo.com
Received: 09/06/2021; Accepted: 11/08/2021

 Non-alcoholic fatty liver disease and extra-hepatic malignancies
Tudor Cuciureanu1,2, Carol Stanciu1,2,3, Sebastian Zenovia1,2, Cristina M. Muzica1,2, Robert 
Nastasa1,2, Laura Huiban1,2, Camelia Cojocariu1,2, Ana-Maria Singeap1,2, Irina Girleanu1,2, 
Stefan Chiriac1,2, Catalin Sfarti1,2, Vladut Mirel Burduloi4, Anca Trifan1,2

1Department of Gastroenterology, Grigore T. Popa University of Medicine and Pharmacy, Iasi 700115, Romania. 2St. Spiridon 
Emergency Hospital, Iasi 700115, Romania. 3Biomedical Research Center, Romanian Academy, Iasi, Romania. 4Department of 
Surgery, Grigore T. Popa University of Medicine and Pharmacy, Iasi 700115, Romania. 

Summary

Non-alcoholic fatty liver disease (NAFLD) is now one of the 
leading causes of chronic liver disease, with high rates of 
morbidity and mortality worldwide, as well as a possible 
risk factor for non liver-related complications. NAFLD is 
considered a multisystemic disease and is associated with 
many extrahepatic malignancies such as colorectal, oesopha-
geal, gastric, pancreatic, kidney and breast cancer, and con-
sequently, more rigorous surveillance and early treatment 

interventions are required to decrees all-cause mortality.  The 
aim of this review is to summarize the reported NAFLD – as-
sociated extrahepatic malignancies, which include colorectal, 
gastric, breast and pancreatic cancer. 
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Introduction

Seen as a multisystemic disease with extrahe-
patic complications, non-alcoholic fatty liver dis-
ease (NAFLD) has been associated with a risk for 
extrahepatic malignancies [1,2] which can be clas-
sified into liver-related (hepatocellular carcinoma) 
and extrahepatic, such as colorectal cancer (CRC), 
oesophageal, gastric, pancreatic and kidney in men 
and breast cancer in women [1,2]. The physiopatho-
logical mechanism underlying NAFLD tumorigen-
esis is still not fully understood. It is presumed 
that due to triglyceride accumulation in the liver, 
patients with NAFLD associate also visceral adi-
posity. This condition may cause dysfunction in 
many organs due to the release of proinflamma-
tory and growth factors, as well as cytokines, these 
processes being responsible for tumorigenesis in 
different extrahepatic organs [3,4]. The causal re-
lationships between NAFLD and different extrahe-

patic malignancies need to be supported by fur-
ther large prospective studies. Of all malignancies 
linked to NAFLD, CRC has been strongly associated 
with this condition [5]. 

NAFLD and colorectal cancer 

According to the GLOBOCAN 2018 data, CRC 
is the third leading cause of death and the fourth 
most diagnosed form of cancer in the world. Along 
with modifiable risk factors such as diet, alcohol 
consumption and smoking, obesity and lack of 
physical inactivity are also a major contributor to 
CRC development [6]. In this respect, several large 
studies have researched the link between NAFLD 
and CRC development in patients. Lin et al analyzed 
in a large cohort study (n= 2315) the link between 
CRC found at screening colonoscopy and the preva-
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lence of NAFLD in the group. CRC prevalence was 
reported to be significantly higher in the NAFLD 
group compared with those without NAFLD (29.3% 
vs 18 %, p <0.005). Sigmoid carcinoma and high-
ly differentiated colorectal adenocarcinoma were 
more commonly found in the NAFLD group [7].

 NAFLD also associates a risk of adenomas. 
Touzin et al found that, out of 233 patients who 
underwent colonoscopy, 58 (24.8%) had adenoma-
tous polyps, 23 of whom were in the NAFLD group 
[8]. A similar study carried out by Wong et al as-
sessed the incidence of adenomas and advanced 
CRC in two groups of patients, the results showing 
a higher prevalence of colorectal adenomas (34.7% 
vs 21.5%, p= 0.005) and advanced colon cancer 
(18.6% vs 5.5%, p < 0.005) in the NAFLD group 
than in the healthy controls [9]. Lee et al found in 
a large cohort of Korean women a high prevalence 
of adenomatous polyps and CRC associated with 
the presence of NAFLD in the patients included in 
the study. Thus, 15% of patients in the study group 
(n=5517) have been diagnosed with NAFLD, 65 of 
whom had adenomatous polyps and 15 had CRC 
[10]. In agreement with this study several other 
studies have shown that metabolic syndrome and 
NAFLD are associated with an increased risk for 
CRC [11-14]. 

 There are several studies investigating the as-
sociation between NAFLD and colorectal adenoma 
or cancer which have reported conflicting results. 
Thus, in a recent meta-analysis including five stud-
ies with 6,263 subjects, NAFLD was significantly 
associated with colorectal adenoma pooled (odds 
ratio (OR) 1.74, 95% confidence interval (CI): 1.53-
1.97). Such association was more significant in 
Asian populations compared to North American 
or European populations [15,16].

NAFLD and breast cancer

A general concern was raised linking NAFLD 
to other extrahepatic malignancies. There is an 
association between breast cancer risk in women 
and components of the metabolic syndrome [17]. 
Therefore, several large studies have evaluated 
the relation between postmenopausal women with 
breast cancer and NAFLD [17-19]. Two combined 
case control studies which analyzed a large num-
ber of women in the postmenopausal period, 3869 
with breast cancer and 4082 controls, showed a 
higher breast malignancy risk in those with meta-
bolic syndrome as opposed to those without (OR, 
1.75; 95% CI 1.37–2.22) [17,18]. Three other stud-
ies regarding the relationship between NAFLD and 
breast cancer, showed that NAFLD is an independ-
ent risk factor for breast cancer [19-21]. 

NAFLD and gastric cancer 

 Gastric cancer is the fifth most common and 
the third deadliest cancer worldwide, especially in 
elderly people [22]. Possible association between 
NAFLD and gastric cancer has been suggested in 
a recent study conducted on Turkish population. 
In 1840 patients who underwent upper gastroin-
testinal endoscopy, regardless of the limited cases 
of gastric carcinoma discovered, the prevalence 
of NAFLD in subjects with this malignancy was 
higher than in the Turkish general population [23]. 
Another three high quality cohort studies found 
that NAFLD patients have an additional risk for 
gastric cancer (OR ,1.74) [19,24,25]. 

NAFLD and pancreatic cancer 

Pancreatic cancer is the seventh leading cause 
of global cancer mortality in industrialized coun-
tries and GLOBOCAN 2018 estimated it to be 
the 11th most common cancer in the world with 
458,918 new cases, leading to 432,242 deaths [26]. 
The causes of pancreatic cancer are multifactorial 
such as age over 50 years, male gender, ethnic-
ity, family history, diabetes mellitus, genetic and 
smoking [26]. 

More than a decade ago the World Cancer Re-
search Fund / American Institute for Cancer Re-
search established the association between pan-
creatic cancer and obesity, while a meta-analysis 
showed a linear increase between waist circumfer-
ence and pancreatic cancer risk [27,28]. Another 
retrospective study made by Chang et al included 
557 patients (143 with and 414 without pancreatic 
cancer). Out of 143 patients, 17 (11.9%) had been 
diagnosed with NAFLD and out of 414 only 21 
(5.1%) had NAFLD. The authors found that NAFLD 
was an independent factor associated with a higher 
risk of pancreatic cancer (adjusted OR, 2.63), fol-
lowing multivariate logistic regression analysis 
[29]. However, to confirm this relationship between 
NAFLD and pancreatic cancer further prospective 
studies are required.

Conclusions

In the light of the latest evidence, it is clear 
that the clinical burden of NAFLD extends beyond 
liver-related mortality and is associated with a sig-
nificantly increased risk of several types of cancer. 
Besides the risk of hepatocellular carcinoma, sub-
stantial evidence is reported in the literature for 
NAFLD as an independent risk factor for extrahe-
patic cancer. Further studies are required to better 
define the high-risk patients with NAFLD, to raise 



NAFLD and extrahepatic manignancies 2423

JBUON 2021; 26(6): 2423

awareness for extrahepatic cancers, especially CRC, 
gastric, breast and pancreatic, and aid clinicians in 
the early detection and screening.
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