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Dietary supplementation in cancer 
patients: a personal view of current 
status and future perspectives
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The use of dietary supplements has 
increased over time in western countries 
[1,2]. The analysis of the US National 
Health and Nutrition Examination Survey, 
a nationally representative database, has 
shown that in 1971–1974, age-adjusted 
prevalence of dietary supplement use was 
28 and 38% among males and females, 
respectively; in 1976–1980, adult supple-
ment prevalence rates increased to 32% 
among males and 43% among females 
[1]. At the last analysis of the National 
Health and Nutrition Examination Survey 
database, which referred to the period 
2003–2006, it was documented that 
49% of the US population (44% of males 
and 53% of females) used dietary sup-
plementation [1]. Multi-vitamin/-mineral 
supplementation was the most frequently 
reported dietary supplement (33%). The 
majority of people were reported to take 
only one dietary supplement, on a daily 
basis. Overall, similar figures were reported 
in Europe [2]. Dietary supplementation is 

also highly used by cancer patients, with 
the aim of improving nutritional status and 
quality of life [3–5].

However, evidence collected to date on 
the efficacy of dietary supplementation in 
the prevention of cancer remains scant. 
According to the 2010 Dietary Guidelines 
for Americans, “For the general, healthy 
population, there is no evidence to sup-
port a recommendation for the use of 
multi-vitamin/-mineral supplements in the 
primary prevention of chronic disease” [6]. 
An NIH-sponsored State-of-the-Science 
Conference concluded that current evi-
dence is insufficient to recommend either 
for or against the use of multivitamins sup-
plementation to prevent chronic disease [7]. 
Of note, despite the lack of definitive trial 
data regarding the benefits of dietary sup-
plementation in the prevention of chronic 
disease, including cancer, many men and 
women take them for precisely this rea-
son [8]. Therefore, the identification of 
well-grounded evidence on the potential 
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benefits, risks or lack thereof, related to tak-
ing oral supplementation may have substantial 
effects on personal and clinical decision-making 
and policy-making.

The first large, randomized,  placebo-controlled 
trial to show some benefits of dietary supplemen-
tation in the prevention of cancer was the PHS-II, 
published by JAMA in 2012 [9]. In this study, 
14,641 male US physicians aged 50 years or older 
(mean age: 64.3 years), including 1312 men with a 
history of cancer at randomization, were enrolled 
in a multivitamin study that began in 1997 with 
treatment and follow-up through 1 June 2011. 
Over a median follow-up of 11.2 years, there were 
2669 men with confirmed cancer, including 1373 
cases of prostate cancer and 210 cases of colorec-
tal cancer. Compared with placebo, men taking 
a daily multivitamin showed a reduction in the 
incidence of total cancer (multivitamin and pla-
cebo groups: 17.0 and 18.3 events, respectively, 
per 1000 person-years; hazard ratio [HR]: 0.92; 
95% CI: 0.86–0.998; p = 0.04). However, there 
was no significant effect of a daily multivitamin 
on prostate cancer (multivitamin and placebo 
groups: 9.1 and 9.2 events, respectively, per 1000 
person-years; HR: 0.98; 95% CI: 0.88–1.09; 
p = 0.76), colorectal cancer (multivitamin and 
placebo groups: 1.2 and 1.4 events, respectively, 
per 1000 person-years; HR: 0.89; 95% CI: 
0.68–1.17; p = 0.39) or other site-specific can-
cers. Similarly, no significant difference in the 
risk of cancer mortality was reported (multivi-
tamin and placebo groups: 4.9 and 5.6 events, 
respectively, per 1000 person-years; HR: 0.88; 
95% CI: 0.77–1.01; p = 0.07). Daily multivita-
min use was associated with a reduction in total 
cancer among 1312 men with a baseline his-
tory of cancer (HR: 0.73; 95% CI: 0.56–0.96; 
p = 0.02), no difference was reported among the 
13,329 men initially without cancer (HR: 0.94; 
95% CI: 0.87–1.02; p = 0.15). The authors of 
this study concluded that daily multivitamin sup-
plementation modestly but significantly reduced 
the risk of total cancer in men.

The aforementioned findings were collected in 
a well-conducted study, and therefore do represent 
robust evidence supporting, at least partially, the 
use of a type of oral dietary supplementation for 
the prevention of cancer, especially in the second-
ary prevention setting. This result was somehow 
challenged by some meta-analyses, either con-
ducted in narrower settings, such as breast cancer 
[10] or prostate cancer [11], or affected by some 
methodological limitations, as acknowledged by 

the very same authors of the analysis in a sci-
entifically sound manner [12]. While the results 
collected to date appear mixed overall, all stud-
ies agreed that additional high-quality evidence 
is necessary before any firm recommendations 
would be justified. As researchers and clinicians, 
we do believe that the identification of such evi-
dence should be promptly pursued in the next 
years, given the high prevalence of the use dietary 
supplementation in the prevention of cancer.

A setting of particular interest can be the pre-
vention and/or treatment of hepatocellular carci-
noma, the sixth most common solid malignancy 
and the third leading cause of cancer-related 
death worldwide [13]. This disease is often asso-
ciated with other chronic liver conditions, such 
as cirrhosis, and in the majority of patients, it is 
diagnosed only in an advanced stage, resulting 
in poor prognosis [13]. In particular, cirrhosis and 
steatosis do result in a marked increase in the 
risk of developing hepatocellular carcinoma [14]. 
The evaluation of any dietary supplementation 
potentially able to reduce the risk and/or the pro-
gression of cirrhosis and steatosis can, therefore, 
be of the highest interest.

In particular, nutritional compounds that dis-
play anti-inflammatory and antioxidant effects 
have specific applications in preventing oxida-
tive stress-induced injury, which characterizes 
the pathogenesis of cirrhosis and steatosis [15]. 
Lisosan G (Agrisan Srl, Larciano, Italy) is a 
powder obtained from Triticum sativum (wheat), 
which is registered with the Italian Ministry of 
Health as a nutritional supplement. In the pro-
duction process, the whole grain is first ground 
to a rough powder; the bran and germ are then 
separated. Water is added to moisten the mix, 
then selected microbic starting cultures – which 
typically consist of lactobacilli and natural yeast 
strains – are inoculated in order to initiate fer-
mentation. When the fermentation is completed, 
the product is dried: the resulting dry powder 
is Lisosan G.

Lisosan G is used in food production as it 
contains vitamins, minerals and polyunsatured 
fatty acids; it also presents antioxidant activity 
and it does not interfere with drug-metabolizing 
system [16]. In vivo, Lisosan G protects toxic-
ity induced by cisplatin [17], and helps prevent 
microcirculatory dysfunction [15]. The protective 
effect of Lisosan G could be associated with the 
attenuation of oxidative stress and the preserva-
tion of antioxidant enzymes. In particular, in 
a model of primary rat hepatocytes, Lisosan 
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G-modulated phase 2 enzymes through the 
activation of Nrf2 pathway and decreased the 
translocation of NF-κB to the nucleus [18].

In conclusion, further evidence on the use of 
different nutritional supplementation appears 
eagerly awaited in order to shed new lights on 
the effectiveness of these strategies in the preven-
tion of cancer. Well-conducted and scientifically 
sound studies are necessary to further explore 
the overall favorable results reported to date in 
this intriguing setting.
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