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Ever since Reaven has described the condition named as the 
syndrome X in 1988 [1], which is now known as the metabolic 
syndrome (MetS), more than 30,000 papers have been published 
focusing on this important issue. There are important concerns 
related to MetS comprising the discussion about the definition, causes 
and some conditions predisposing to the disease. To date, it is quite 
evident that along with the growing epidemic of obesity and chronic 
diseases worldwide, metabolic dysfunction leading to increased 
cardiovascular risk morbidity and mortality are increasing markedly 
[2-4]. Insulin resistance (IR) and endothelial dysfunction are the 
probable mechanisms linking all the features of MetS, comprising 
visceral obesity, glucose intolerance or type 2 diabetes mellitus, 
arterial hypertension, atherogenic dyslipidemia, proinflammatory and 
prothrombotic state [1-4].

More recently it has become quite evident the importance of 
the relationship between obesity and the clustering of other MetS 
components, especially in the context of cancer development. Thus 
far, MetS may increase the risk of cancer, whereas, consecutively, 
cancer may lead to features of MetS [2-6]. The pathophysiological and 
biological mechanisms underlying the association between MetS and 
cancer still remain unexplained and are starting to be understood. 
Nonetheless, it is apparent by epidemiological studies that MetS traits 
increase the risk of cancer [5,6] and that, sequentially, survivors of 
various malignancies may present MetS traits several years after cancer 
therapy withdrawal [2-4].

Carcinogenesis is multifactorial, and depends not only on 
metabolic disturbances, but also on the inherited genetic background. 
MetS may be related to cancer via different mechanisms that act in 
an additive and synergistic manner. Most of the components of MetS 
in some way have been individually linked to the development of 
cancer, but few studies have linked the MetS itself to cancer risk [5]. 
Individual requirements of MetS may contribute to the development of 
various processes leading to cancer, but they all work together beyond 
that of the individual components alone. The mechanisms involved 
in carcinogenesis are increased hormone bioavailability, through 
insulin and insulin-like growth factor (IGF), resulting in IR, enhanced 
aromatase activity (and increased sex steroids production), elevated 
adipokine production and glucose utilization, oxidative stress, DNA 
damage and consequently promoting an energy-rich environment, 
cell transformation, migration and proliferation, angiogenesis, as well 
as inhibition of apoptosis [2,4-6]. Insulin receptor, particularly the 
isoform A, also plays an important role in this process since it is over-
expressed in several human malignancies, binding not only insulin, but 
also IGF-2. Additionally, insulin receptors contribute to the formation 
of hybrid receptors with IGF-1 receptors and, by binding to hybrid 
receptors, insulin stimulates specific signaling pathways related to IGF-
1. Thus far, these receptors are the major targets for novel anti-cancer
therapies [2,4-6].

Another important aspect concerning this association is that, in 
the last years, together with the better care committed to patients with 
cancer, the establishment of chemotherapy (CT) and the advances in 
radiotherapy (RT), survival rates have greatly improved. Consequently, 
the number of patients that reach adulthood presenting some late side 
effects of cancer treatment or mortality due to CVD is increasing 
continuously [2-4]. Survivors of specific pediatric cancer groups, 

particularly acute lymphocytic leukemia, brain tumors, sarcomas, 
lymphomas, disseminated testicular cancer, neuroblastomas, Wilms 
tumor, and following bone marrow transplantation are recognized to 
present clinical features of MetS and therefore increased risk factors for 
CVD [2-4,7-9]. According to a statement developed by the American 
Heart Association along with the Council for Cardiovascular Disease 
in the Young, post-cancer treatment survivors are classified as tier 
III, which means increased cardiovascular disease (CVD), with 
epidemiological evidence for manifest early in adulthood, but after 
30 years of age [10]. The mechanisms behind this are not clarified 
yet. Nonetheless, the neoplastic disease itself along with therapy 
(including CT and RT) may probably activate some pathways, different 
from those in non-cancer populations, underlying mechanisms for 
weight gain and IR, hormone deficiencies (particularly GH deficiency 
due to cranial RT-induced hypothalamic damage), changes on 
lipid metabolism, inflammatory mediators, adipokines, endothelial 
function, hyperhomocystinemia (secondary to methotrexate therapy) 
and magnesium deficiency [2,3].

In conclusion, obesity and hyperinsulinemia should be treated by 
changes in lifestyle and/or pharmacological approaches in order to 
prevent risks for related cancers. On the other hand, the prevalence 
and pathogenesis of MetS traits in long-term survivors of cancer, the 
significance of this syndrome, as well as the relationship between MetS 
and the development of CVD after cancer treatment are important 
issues that must be better evaluated and understood. Weight gain, 
especially in some specific cancer groups predisposing to MetS traits, 
must encourage a more active lifestyle during the first years of therapy. 
Overall, the understanding of the complex systems that determine 
cancer in populations with features of MetS, focusing on anti-cancer 
and gene therapies, as well as the importance of each individual 
component of MetS in determining cancer, should be more clearly 
defined in the near future. Possibly, if we find the best way to prevent 
MetS in various populations predisposing to metabolic disturbances, 
we could find the link between these two conditions and prevent cancer 
development [2-6].

Cancer and MetS: which of these conditions come first? Definitely, 
this association is a target to pursue.
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