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The tremendous improvement in survival of children diagnosed
with cancer has resulted in a growing population that experiences long-
term endocrine complications, such as growth impairment, weight
gain or traits of the so-called Metabolic syndrome (MetS), which are
well-known adverse effects and related not only to the disease and
specific therapy used, but may also be determined by individual host
characteristics. Glucose alterations are one of the components of the
MetS and Insulin Resistance (IR) is a main condition that links all the
other traits [1-3].

Nonetheless, short-term endocrine adverse effects, comprising
transient hyperglycemia at diagnosis or during cancer treatment
protocols, should also call our attention to their potential influence upon
morbidity, as these patients may face increased risk for complicated
infections, increased mortality, and disease recurrence [4-6].

Transient hyperglycemia is a quite different aspect of glucose
metabolism disorder affecting patients with cancer and to date is
very little understood [4]. Currently, transient hyperglycemia has
been frequently described as an acute adverse event during induction
chemotherapy, especially for Acute Lymphocytic Leukemia (ALL),
either in adults or children [4-6].

L-asparaginase, an enzyme with established anti leukemic activity,
seems to exert a direct toxic effect on pancreatic B-cell via inhibition
of insulin production and release, or indirectly via induction of
pancreatitis, resulting in hyperglycemia [7]. However, the incidence
of L-asparaginase-associated pancreatitis does not explain the
development of transient hyperglycemia in all studied populations [4].
Corticosteroids, either dexamethasone or prednisone, may also produce
glucose changes and IR. The single effect of each drug (L-asparaginase
or glucocorticoid) does not explain all the hyperglycemic episodes.
Notwithstanding, transient hyperglycemia during ALL induction
chemotherapy may probably result from the synergistic effect of both
L-asparaginase and glucocorticoid, or from insulin deficiency due to
inadequate secretion or action. Moreover, it is possible that leukemia
per is may alter glucose metabolism and hyperglycemia may have
an influence upon leukemic cell proliferation [4-6]. Chemotherapy-
induced hyperglycemia also depends on genetic predisposition that
could be triggered not only by weight gain, but also by ethnic factors,
female sex, Down syndrome, puberty, and by the severity of the disease
itself [4,6].

The majority of ALL patients who developed therapy-induced
hyperglycemia recovered when L-asparaginase and glucocorticoid were
discontinued, and needed transient insulin administration during this
period [4]. However, pancreatic B-cell function damage may occur in
specific cases, and hyperglycemia may persist after therapy withdrawal.
The mechanism responsible for this alteration is not completely
understood yet [4,8].

On the other hand, hyperinsulinemia and its resulting metabolic
abnormalities, as well as impaired pancreatic B-cell dysfunction,
including Diabetes Mellitus (DM) itself, have been reported in long-
term survivors of childhood cancer [2,8-10]. In these individuals,
Cardiovascular Disease (CVD) is a common severe late effect that can
occur as a consequence of direct damage of treatment itself or secondary
to accelerated atherosclerosis due to treatment-related cardiovascular
risk factors [3].

Post-cancer treatment survivors present with increased
cardiovascular risk factors, with epidemiological evidence for
manifest CVD early in adult life, but after 30 years of age, according
to a statement developed by the American Heart Association along
with the Council for Cardiovascular Disease in the Young, based on
the study of several pediatric states and their risk for CVD [3,11]. The
mechanisms behind this are not clarified yet. Not with standing, there
is a strong possibility that some pathways, different from those in non-
cancer populations, may be activated in childhood cancer survivors,
underlying mechanisms for weight gain and IR. These include various
hormonal deficiencies, damage of non hormonal systems, changes
on insulin sensitivity, lipid metabolism, inflammatory mediators and
adipokines, as well as reduced physical activity, which may be altered
by various cancer therapies [3,11].

Total Body Irradiation (TBI), untreated hypogonadism and
abdominal adiposity (a feature related to cranial radiation therapy)
were considered risk factors for the development of hyperinsulinemia,
impaired glucose tolerance and type 2 DM in pubertal and adult
survivors of bone marrow transplantation (BMT), having TBI the
strongest association [9]. To date, TBI as a preparative therapy for
BMT is the key role in the genesis of IR, as stated by a large multicenter
study that included survivors of both pediatric and adult BMT. The risk
of developing type 2 DM was three times as likely to occur in BMT
recipients as in a control group, and this risk was associated with TBI
[11]. Nonetheless, the mechanisms underlying this still remain unclear.
TBI has been shown to alter mitochondrial function in muscle, liver,
and pancreas, resulting in the development of IR, and type 2 DM. Other
mechanisms related to the immunologic and inflammatory effects of
BMT may play a role in the development of such features [9,11].

Thus far, a statement has reported an increased incidence of self-
reported DM in childhood cancer survivors, including 8,599 survivors
in the Childhood Cancer Survivor Study (CCSS), a retrospectively
ascertained North American cohort of long-term survivors who were
diagnosed between 1970 and 1986, compared to 2,936 randomly
selected siblings of the survivors. It was associated to TBI or abdominal
irradiation [12]. A recent retrospective cohort study from centers in
France and in the UK also highlighted a dose-response relation between
radiation exposure of the pancreas and subsequent risk of diabetes on
2,520 questionnaires of cancer survivors. Unfortunately, there was no
further clinical or hormonal profile (adiposity indexes, insulin or IR
indexes), but just a self-declaration of diabetes, confirmed by contacting
the patients’ medical doctors [13,14].
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In summary, cancer and glucose metabolism disorders are strongly
correlated. So far, it is well determined that children with cancer are
candidates to develop MetS due to diverse causes. Hyperglycemia is
one of the components of the MetS, and IR is the major mechanism
leading to MetS, which in turn increases the atherosclerotic process
and aggravates CVD that frequently affects cancer survivors. Currently,
as the probability of survival for childhood cancer is increased, the
development of MetS should be prevented, as well as the short-term
complication regarding glucose metabolism disorders during cancer
therapy.
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