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Based on a retrospective analysis of 106 patients, Mayer 
et al. [1] recently described a “strong adverse prognostic 
impact of hyperglycemic episodes during adjuvant chemo-
therapy of glioblastoma multiforme” (GBM). The overall 
survival of patients with one or more episodes of hypergly-
cemia, defined as a blood glucose measurement  > 10 mM, 
was 8.8 months compared to 16.7 months in those without 
hyperglycemia, and the association between hyperglycemic 
episodes and shorter survival remained significant in vari-
ous subgroup analyses including the group with the most 
favorable expectations. Hyperglycemia also remained a 
significant predictor variable in a multivariate Cox propor-
tional hazards model, indicating that a poor overall condi-
tion (e.g., patients requiring more glucocorticoids) cannot 
fully explain this relation. Indeed, the authors discussed 
several plausible explanations for their finding, at the same 
time rightfully acknowledging that their data are not able 
to deduce a causative role of high blood glucose per se for 
decreasing survival. However, given the consistency of this 
association not only between these data and previous studies 
on GBM patients, but also for a variety of other cancer sites, 

one has to logically ask whether it would not be clinically 
relevant to attempt to keep blood glucose within the normal 
range. While withdrawing patients from glucocorticoids is 
no realistic option to achieve this goal, dietary manipulation 
in our opinion is. Although Mayer et al. correctly state that 
their data provide no evidence for the usefulness of diets 
aimed at avoiding hyperglycemia, along the same lines their 
data do not justify their warning against such diets which 
they spell out in their conclusions. One of us (CC) has 
recently shown that very low carbohydrate ketogenic diets 
(VLCKDs) are able to significantly reduce blood glucose 
levels in GBM patients, even under high doses of gluco-
corticoids [2], a result that should be considered positive in 
light of the findings of Mayer et al. It is therefore not clear 
to us why the authors warn against the use of VLCKDs, 
especially since such diets have shown great potential for 
the treatment of GBM [3–6]. The fear that ketone bodies 
might fuel GBM growth is not supported by any data we 
are aware of—the study of Bonuccelli et al. [7] cited by the 
authors was performed on breast cancer cells genetically 
modified to overexpress rate-limiting enzymes of ketone 
body utilization, a model that hardly resembles the charac-
teristics of normal tumor cells, let alone GBM cells. Quite 
contrary, human GBM tumors have been shown to possess a 
dysfunctional oxidative phosphorylation system that would 
not allow efficient utilization of ketone bodies for energy 
production [8]. Moreover ketone body utilization would not 
be possible in hypoxic tumor areas. In addition, a large frac-
tion of GBM tumors possess low activity of key enzymes 
needed to process ketone bodies to acetyl-CoA [9].

We have recently summarized the large body of evidence 
showing how VLCKDs activate the same molecular mecha-
nisms that are targeted individually by anticancer drugs and 
may act synergistically with radiation- and chemotherapy 
[10]. Therefore, and due to the fact that such diets consti-
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tute the treatment of choice for seizure reduction in drug-
resistant epilepsy [11], we would more caution against not 
considering them as supportive treatment options for GBM 
patients. As no serious side effects of VLCKDs have yet 
been reported even in advanced cancer patients [12, 13], the 
burden of proving any clinically harmful effect rests upon 
those who warn against their usage.
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