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Abstract: Although alcohol has been considered a carcinogenic agent for a long time, there still was a lot of controversy about 
many questions on the role of alcohol in several types of cancer. During the last few years some studies have been trying to 
address these many issues and the understanding about this topic has greatly increased. Some of these data have been gathered 
and highlighted in this review as a way to demonstrate if and/or how alcohol consumption, in combination or not with other 
unsafe lifestyle habits, in fact represents a risk factor for some cancer types that it has been associated with. 
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1. Introduction 
Alcohol consumption is one of the oldest and more 

prevalent lifestyle social habits of the contemporary society, 
being a significant part of the lives of billions of people 
worldwide. Unfortunately, it has been very well-established as 
a risk factor in the development of several types of cancer, 
where 3.6% of all cancers (5.2% in men, 1.7% in women) are 
attributable to alcohol drinking [1 - 3]. However, this issue is 
often neglected because it is hard to be adequately addressed 
and discussed due to its complex and heterogeneous nature 
that comes from all the demographic and socioeconomic 
diversity in alcohol consumption as well the well-established 
gender differences (i.e., consistently higher consumption in 
males than in females) [4]. 

In addition to all of this, alcohol consumption usually is 
accompanied by other cancer risk factors, such as bad lifestyle 
and dietary habits, which makes even more difficult to measure 
the proper weight that alcohol consumption actually has in the 
cancer development [1]. Also, it still should be considered that 
there are several types of alcoholic beverages (i.e., beer, wine, 
spirits), amount of alcohol drinking (i.e., light, moderate or high 
intake), diverse patterns of consumption (i.e., weekend heavy 
drinkers, everyday light drinkers, etc). Although there is no 
consensus on the ‘safe’ level of alcohol consumption in general 
population, it is conceivable to think that each type of 
alcohol-associated cancer is more sensible to one of the 
aforementioned scenarios or to a combination of them [5, 6]. 

In this context, the aim of this review is to present the 
types of cancer that have been more associated with alcohol 
consumption and highlight studies (mainly more recent 
studies) where the controversial aspects about the alcohol 
intake association with cancer risk was approached. The 
highlights will include which kind of lifestyle profile related 
to alcohol consumption (e.g., frequency/range of alcohol 
drinking, tobacco association or not) starts to threaten an 
increase in risk of cancer and even if there is a risk at all. 

2. Alcohol-Related Types of Cancer and 
Consumption-Associated Risks 

2.1. Breast Cancer 

First, among women, breast cancer is the most common cancer 
worldwide and the leading cause of cancer-related mortality. 
Consumption of alcoholic beverages is causally associated with 
female breast cancer. The role of heavy drinking has been long 
recognized and even a moderate intake is associated with an 
increased risk for breast cancer [7]. The relationship between 
alcohol consumption and breast cancer risk is shown by 
epidemiologic studies, and corroborated by animal and in vitro 
evidence [8]. Most studies reported a linear dose–response with 
increasing daily or cumulative intake [7, 9, 10].  

Cumulative lifetime consumption, drinking frequency, 
drinking patterns and timing of exposure each modulate the 
association between alcohol consumption and breast cancer. 
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Hormonal status, genetic polymorphisms, and nutritional 
factors may interact with ethanol metabolism and further 
influence breast cancer risk [7, 11]. In general, the difference 
in breast cancer risk between different types of alcoholic 
beverage is not consistent and provides further evidence that 
ethanol is the main agent [12, 13]. 

Interestingly, a study demonstrated that pre- and 
postoperative alcohol consumption was not related to risk for 
early breast cancer events, stating that recommending that all 
breast cancer patients abstain from low to moderate alcohol 
consumption could not be supported [14]. Another study 
indicates that light drinking during early adulthood may be 
beneficial, but heavy drinking may be related to increased risk 
of mortality among women with breast cancer [15]. 

Looking at the general results from all the studies, it is clear 
that even light consistent consumption of alcohol can promote 
breast cancer in the long term. 

2.2. Liver Cancer 

Alcohol has been associated with increased risk of primary 
liver cancer, however, the major risk factors for hepatocellular 
carcinoma (HCC), the most frequent histological type of 
primary liver cancer, is not alcohol but persistent infection 
with hepatitis B virus (HBV) and hepatitis C virus (HCV), 
although alcohol may enhance and/or accelerate 
hepatocarcinogenesis in patients with HBV and/or HCV 
infection [16, 17]. A recent study has shown that the 
consumption of more than 3 alcoholic drinks per day 
increased the liver cancer risk, compared with no alcohol 
consumption [18]. 

2.3. Oral Cancer 

Before Since the 70’s, it is well known that alcohol 
consumption can contribute to oral cancer development, 
especially when combine with tobacco smoking [17, 19]. 
However, it was recently shown that the independent effects of 
smoking and drinking on oral cancer risk are lower than 
expected. In fact, it was demonstrated that the independent 
effect of drinking substantially decreased and was no longer 
associated with oral and oropharyngeal cancer when 
compared to the smoking-drinking combination [20]. 
According to these findings, oral cancer control policies 
should focus primarily on the addictive behavior that induces 
people to adopt several unsafe lifestyles. 

2.4. Prostate Cancer 

Although alcohol has not been established as risk factor for 
prostate cancer, it is an important risk factor for other human 
cancers. Noteworthy is a recent study of 50 case–control 
studies and 22 cohort that concluded that there was no 
evidence of a material association between alcohol drinking 
and prostate cancer [21]. On the other hand, another study 
found that alcohol drinking increases the risk of advanced 
prostate cancer. They further suggest that abstinence from 
alcohol and prohibition of smoking might be an important 
factor in the prevention of advanced prostate cancer [22]. 

Another study made the correlation between alcohol 
consumption and PSA-detected prostate cancer risk. Their 
results support the hypothesis that heavy alcohol drinking 
causes a small increase in risk of high-grade prostate cancer, 
and are general to European-origin populations with 
widespread use of PSA testing. However, no firm conclusion 
could be reached on the nature of the effect of alcohol on 
low-grade cancers [23]. 

Finally, there is a study regarding the lifetime alcohol intake 
and the prostate cancer risk. The results indicated that current 
alcohol intake did not increase prostate cancer risk but lifetime 
intake increased risk for both nonaggressive and aggressive 
cases, supporting the evidence for an increased risk of prostate 
cancer from lifetime alcohol consumption [24]. 

2.5. Upper Aerodigestive Tract Cancer 

Upper aerodigestive tract (UADT) cancer, including the 
cancer of oral cavity, pharynx, larynx, and esophagus, is 
among the most frequent cancer and the most common death 
causes of cancer in the world [25]. As for oral cancer, the 
combination of alcohol consumption and tobacco smoking is 
far more dangerous than the abuse of either one of them alone 
[17, 19]. Until some point, there was still substantial 
uncertainty if any potential relation between alcohol intake 
and UADT cancer mortality is true or just due to residual 
confounding by smoking or other factors. A recent publication 
provides evidence of a positive association between alcohol 
drinking and UADT cancer mortality, especially at 
moderate-to-heavy level [26]. Another study demonstrated 
that alcohol drinking in patients with UADT cancer is 
associated with an increased risk of second primary cancers 
[27]. Thus, public health recommendations on UADT cancer 
prevention and control should consider limiting the intake of 
alcoholic beverages.  

One major hypothesized mechanism behind alcohol-related 
carcinogenesis in the UADT is the involvement of 
acetaldehyde, the main metabolite of ethanol. Aldehyde 
dehydrogenase 2 (ALDH2) is a key enzyme in acetaldehyde 
metabolism, and molecular epidemiologic studies in East Asia 
[28-30], where the functional ALDH2 Glu504Lys (rs671) 
polymorphism is prevalent, have contributed to the conclusion 
that acetaldehyde has a substantial impact on carcinogenesis 
in humans as a result of its strong interaction with alcohol 
drinking [3]. 

2.6. Stomach Cancer 

The impact of alcohol on the risk of stomach cancer is 
controversial. To date, there is no strong evidence associating 
alcohol consumption with stomach cancer, although it has 
been hypothesized that acetaldehyde contributes to gastric 
carcinogenesis, as it does for UADT cancer [29, 30]. A recent 
study investigated the association between ALDH2 
Glu504Lys (rs671) polymorphism and alcohol intake with the 
risk of stomach cancer in Japanese population. It was found 
that ALDH2 and alcohol drinking interact with each other in 
the risk of stomach cancer. This result indicates an important 
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role of acetaldehyde in the stomach cancer development, as 
has already been shown for cancers of the UADT [31]. 

2.7. Endometrial Cancer 

Alcohol consumption may increase the risk of endometrial 
cancer by adversely affecting the concentrations of steroids in 
both pre- and postmenopausal women [32, 33]. However, a 
moderate alcohol intake has been shown to have a beneficial 
effect on endometrial cancer risk [34, 35]. Trying to address 
this issue, Ferdiko et al performed a large, multicenter, 
prospective study to understand the association between 
alcohol intake and endometrial cancer risk. They found that 
alcohol drinking has no association with endometrial cancer 
risk [36]. 

2.8. Skin Cancer 

Alcohol Skin cancer is one of the most common malignancy, 
if not the most common. A dramatic increase in the incidence 
of both malignant melanoma (MM) and non-melanoma skin 
cancer (NMSC) has been observed during the past decades, 
especially among women. It is well known that sun exposure 
and host factors such as skin color and lifestyle factors have 
been shown to play a crucial role in the development of skin 
cancers [37, 38]. Therefore, as alcohol drinking is a key risk 
factor for many malignancies, it is reasonable to consider that 
both amount and type of alcohol consumed may potentially be 
a risk factor for skin cancers. A study with 59,575 white 
postmenopausal women, median age of 63.6, was performed 
and the results have indicated that a higher current alcohol 
consumption, higher lifetime alcohol consumption, and a 
preference for white wine or liquor were associated with 
increased hazard of MM and risk of NMSC [39]. 

3. Conclusions 
The recent data published in the literature leaves no doubt 

about the carcinogenic potential of alcohol consumption for 
several types of cancer. Although, it is interesting to note the 
wildly varying range of consumption patterns associated with 
each type of cancer that alcohol drinking presents a risk. 
While some forms of cancer are associated only with a 
lifetime alcohol intake, even if a light one, to actually present a 
cancer risk, others are related to any amount of intake at any 
time of one’s life. We also have cases where the actual danger 
is the combination of bad lifestyle habits, such as smoking, 
drinking and lack of exercises, where they act synergistically, 
but separated they pose much less or none cancer risk. This 
leads to an interesting conclusion that, for some types of 
cancer, it is actually better to have only one intense bad 
lifestyle component, e.g. heavy alcohol drinking, than the 
presence of three light bad lifestyle factors, e.g. light smoking, 
light drinking and bad dietary habits. This is an important 
finding because cancer control policies should focus primarily 
on the addictive behavior that induces people to adopt several 
unsafe lifestyles and knowing that each one that people can 
successfully quit will in fact generate great gains towards the 

reduction of cancer incidence. Finally, many of the 
controversy around the role of alcohol as a cancer risk factor 
has been elucidated in the last few years and there is a better 
understanding of the synergies between several others lifestyle 
risk factors. 
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