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We read with interest the letter by Bifulco and Malfitano1

that argues that adiposity may be an underlying cause of
cancer, and of acute lymphoblastic leukemia (ALL) in par-
ticular.  Based on our recently published paper “The nega-
tive impact of underweight and weight loss on survival of
children with acute lymphoblastic leukemia”2 and other
studies, the authors suggest that the use of the entity
“adiponcosis”, derived from the fusion of “adiposis” and
“oncosis”, may be appropriate to support the hypothesis
that adiposity increases the risk of ALL. 
Although we appreciate existing knowledge that high

body mass index may in part enhance cancer risk (either by
‘nature’ or by ‘nurture’),3 this particular issue was not the
focus of our study. As stated in a letter by Renehan,4 it is
important to differentiate between studies examining the
link between excess weight and incidence of cancer and
those that examine being overweight and cancer survival.
We examined the influence of being underweight on
relapse risk and survival in children with ALL, and did not
address the influence of weight on ALL risk. Most studies
that Bifulco and Malfitano refer to in order to support their
hypothesis of “adiponcosis” with respect to “ALL”
addressed excess weight as an accelerator of ALL progres-
sion, rather than oncogenetic aspects of the question.5-10 

Nevertheless, there are many epidemiological studies
that now show that excess weight is associated with
increased risk for several common cancer types in adults,
including breast cancer, cancer of the esophagus and
ovaria.3 These studies suggest that hormonal influences
have a substantial influence; however, such studies have
not yet been performed in children. 
In our Dutch national study,2 including over 700 children,

we have now analyzed the prevalence of being overweight
and obese and compared this to healthy Dutch peers. The
results show that the frequency of being overweight and
obese [defined by a body mass index (BMI) of 20-25 kg/m2

and >30 kg/m2, respectively] at diagnosis was 6% and 1%,
respectively (Table 1). BMI data standardized for sex and
age [BMI standard deviation score (SDS)] were available for
738 patients, of whom 104 (14%) were overweight (11%)
and 3% obese (Table 2). By way of comparison, according
to the standard normal distribution, 16% of the matched
healthy Dutch population has a BMI over 1 SDS and 2%
has a BMI over 2 SDS. These results did not show that
being overweight and obesity are more prevalent in chil-
dren with ALL in the diagnostic phase, hence our data do
not support the hypothesis that overweight children have
an increased risk of developing ALL. 
Although, epidemiological studies may give further

insight into the existence of a link between adiposity and
ALL, a direct causal relationship may be hard to show. We
feel the suggested potential causative relationship of adi-
posity and ALL occurence, and consequently the true exis-
tence of the entity “adiponcosis” needs to be proven by fur-
ther in vitro or in vivo research efforts, i.e. by xenograft mod-
els. By all means, further research on being overweight as a
susceptibility marker for leukemogenesis is an attractive
effort, to understand, at least in part, the molecular cause of
ALL. It has been shown that obesity induces growth factor
overexpression that induces cancer growth, and enhances
further cancer growth due to the higher percentage of
white adipose tissue (that is orchestrated by enhanced lipid
signaling that accelerates the JAK-STAT and NF kappa beta
pathway).11Obesity may further enhance cancer growth by

the influence of immune responses, inflammatory respons-
es, insulin resistance and adipokine expression.12 Also, in
pediatric solid tumors with overgrowth syndromes, the
influence of endogenous growth factor exposure has been
shown to facilitate the hyperproliferative processes of
oncogenesis. In addition, pharmacokinetic and pharmaco-
dynamic issues that are influenced by excess body weight,
as discussed by Bifulco and Malfitano,1,13 are certainly
important factors that may, in fact, be highly relevant for
treatment success in particular. 
Bifilico uses BMI as a potential predictive marker for

being overweight. We and others have shown that BMI is
an inferior method for assessment of true body composi-
tion. Methods measuring fat mass, e.g. Dual-X-Ray
Absorptiometry (DXA), are preferable as they do not
underestimate obesity and differentiate between muscle
mass and fat mass.14,15 In a subset of our national cohort,2

body composition was assessed with DXA. We could show
that, even in those cases that lost weight during treatment
(decrease in BMI), fat percentage increased under dexam-
ethasone treatment, illustrating the value of using measures
of body composition instead of BMI. 
Finally, one could argue whether the term “adiponcosis”

is useful and relevant in clinical practice. We agree with the
authors that controlling weight in children between 0-18
years of age is an important effort in current common
health care to prevent metabolic syndrome, diabetes melli-
tus, cardiovascular diseases, impaired gonadal function,
pulmonary disease and impaired quality of life.16 Although
we could not show that being overweight was a prognostic
marker, we agree that life style interventions may be of
great benefit for children with ALL. This was further illus-
trated by the fact that, in our study, even the children with
decreasing body mass index over time increased their body
fat, but suffered from sarcopenia.2 This shows the value of
physical exercise, although we realize that it is a challenge
to design such interventions sufficiently that it can be main-
tained for the full period of ALL treatment.17

In summary, it still remains to be determined whether
the definition of “adiponcosis” may survive over time as a
clinical relevant entity, but we fully agree that the underly-
ing mechanisms of adiposity as a risk factor for pediatric
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Table 1. Prevalence of being overweight and obese in children with
acute lymphoblastic leukemia at diagnosis by body mass index.
BMI  (kg/m2)                                         n                               %

<20                                                                   705                                   93
20-25                                                                 47                                     6
25-30                                                                   5                                      1
>30                                                                     2                                      0

Table 2. Prevalence of being overweight and obese in children with
ALL at diagnosis by body mass index standardized deviation (SDS)
category.
BMI (SDS)                                              n                               %

<-2                                                                    42                                     6
-2 to -1                                                             128                                   17
-1 to 0                                                               246                                   33
0 to 1                                                                218                                   30
1 tot 2                                                               81                                    11
>2                                                                      23                                     3



leukemia needs to be the focus of further attention by the
scientific community. 
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