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Brain cancer incidence rates in the

United States have been increasing
both adults {) and children %). The
possibility that aspartame, a widely in
gested artificial sweetener, may be
cause of brain cancer in humans w.
suggested in a recent report by Olney
al. (3). From a descriptive analysis ¢
national cancer data, they noted ir
creased brain cancer incidence rates
the United States that coincided with th
introduction of aspartame into foo
stuffs in the early 1980s.

As part of a population-based case
control study of environmental and nu
tritional risk factors for pediatric brain
tumor occurrence, we collected data ¢

aspartame consumption before the datanalysis was stratified by histologi

of diagnosis for case patients (or a con
parable reference date for control su
jects) from the biologic mothers of stud
children by in-person interview. The
methodology for the study has bee
published previously 4). Briefly, case
patients were 19 years of age or old
and were diagnosed with a primar
brain tumor between 1984 and 1991
19 West Coast counties of the Unite
States. Control subjects were recruite
using random-digit dialing and were fre
quency-matched by age at diagnos
year of birth, sex, and study site. W
present data on aspartame consumpt
among the subset of participants fro

naire midway through the interviews
Our analysis of the child’s exposure wa
conducted on 56 case patients and
control subjects who were born in 198
or later (to correspond with the U.S
Food and Drug Administration [FDA]
approval of aspartame). We also eval
ated brain tumor risk in relation to moth
er's consumption of aspartame durin
pregnancy and breast-feeding for 4
case patients and 90 control subjed
who were in utero in 1981 or later. W
calculated odds ratios (ORs) and 95
confidence intervals and adjusted for tk
frequency-matched variables with th
use of unconditional logistic regressiof
Additional adjustment for known or sus
pected risk factors (maternal vitami
use, cured meat consumption, passi
smoke exposure, x-ray exposure, he
injury, and family history of brain can-
cer) did not change our results.
- Case children were no more likel
"Mhan control children to consume food
containing aspartame, either from a
" sources of aspartame combined (GR
81.1) or from diet drinks (OR= 0.9)
AYTable 1). There was no suggestion of
eHose—response relation based on age
ffirst consumption, number of years @
1-consumption, or frequency of consumy
Ifion. We observed no elevated bra
€tumor risk to the child from maternal
d consumption of aspartame during pre
nancy nor did we find elevated risks du
2—ing any trimester of pregnancy or durin
- breast-feeding (Table 2). Additional
ly, we found no evidence for an aspal
DNtame—brain tumor association when tf

n-subgroups (astroglial, primitive neurg
b-ectodermal, or all others). These finc
y ings are not consistent with an aspa
> tame—brain cancer relation, although o
nstudy sample was small and the con

dence intervals of our risk estimates a
errelatively wide. Recall bias is unlikely ta
y have affected these results, or we wou
nexpect to see elevations in risk; how
dever, itis conceivable that exposure mi
2delassification that was randomly distrib
- uted between case patients and cont
ssubjects could have masked a true ¢
e fect, if the true effect was weak.
on We are aware of no other epidemig

where questions on aspartame consu
tion were added to the original questio

the Los Angeles and San Francisco s:_];esancer risk from aspartame consum
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pion. There have been numerous stud

. effects of aspartame. However, few e
isperimental or biochemical reports re
94ated to the carcinogenicity of aspartan
1 are in the scientific literature. Before aj
. proval of aspartame for human co
sumption, the FDA and an FDA
u-appointed public board of inquir

gaspartame can induce brain neoplas
9in mice or rats. The mice studies we
tsegative, but interpretation of two of th
e three rat studies differed initially be

1eThese differences were resolved, and
eFDA commissioner concluded that a
n. partame did not contribute to brain t
- mor formation in rats {-10). A subse-
n quent rat study also found no associati
védetween aspartame and brain tumor
aaturrence {1). Because some dieta
constituents can be nitrosated in t
stomach to form potentially carcing
y genic N-nitroso compoundsle), Shep-
shard et al. (13) evaluated the mutager
[lactivity of aspartame after nitrosatio
They observed only a weak mutagen
effect of nitrosated aspartame at conce
atrations considerably higher than norm
> diuman intake levels. On the basis of t
f kinetics of nitrosation of mutagenic in
0-termediates, Shephard et al. conclud

partame, not the amide function, w

- sation of the amide function, not the te
g minal amino group, that could produce
- potential brain carcinogen, based on f
r-ability of the related nitrosoureas to i
neduce brain tumors in laboratory anima
c (14). Thus, our review revealed littl
- biologic or experimental evidence th
]- aspartame is likely to act as a hum
r-brain carcinogen.
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es See“Notes” following “References.”

-(5-8) related to the potential neurotoxi

- reviewed several studies to determine i

Detween the FDA and its board of inquiry.

nthat the terminal amino group of as

g-primarily nitrosated. It would be nitro:
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Table 1. Aspartame consumption in relation to brain tumor risk in children*

Case patients (&= 56) Control subjects (= 94) Unadjusted Adjustedt
Aspartame consumption No. % No. % OR 95% ClI OR 95% ClI
All sourcest 17 30 26 28 11 0.6-2.4 1.1 0.5-2.6
Age at first consumption, y
<3 7 13 12 13 1.0 0.4-2.8 1.0 0.3-3.1
3-7 10 18 13 14 1.3 0.5-3.3 1.2 0.4-3.6
Years of consumption
<2 9 16 14 15 1.1 0.4-2.8 1.2 0.4-3.3
=2 8 14 11 12 1.3 0.5-3.4 1.1 0.3-34
Frequency of consumption (times/wk)
<1 7 13 8 9 15 0.5-4.5 1.6 0.5-5.2
=1 10 18 18 19 1.0 0.4-2.3 0.9 0.3-2.4
Diet drinks 9 16 19 20 0.8 0.3-1.8 0.9 0.3-2.4
Age at first consumption, y
<3 4 7 8 9 0.8 0.2-2.8 0.8 0.2-3.1
3-8 5 9 10 11 0.8 0.3-2.5 1.0 0.3-34
Years of consumption
<2 4 7 10 11 0.6 0.2-2.2 0.8 0.2-3.1
=2 5 9 8 9 1.0 0.3-3.2 0.9 0.3-3.4
Frequency of consumption (times/wk)
<1 5 9 8 9 1.0 0.3-3.2 1.2 0.3-45
=1 4 7 11 12 0.6 0.2-1.9 0.6 0.2-2.3 o
s
*Includes only children born in 1981 or later. OR odds ratio; Cl= confidence interval. 2
tQuestions were asked about the child's consumption of aspartame or NutraSweet, including age at first consumption, time period of consumptiof, ar
frequency of consumption, for any food, chewing gum, or diet drink. %
$The reference category is those with no reported consumption. ORs are adjusted for the study site, sex, age at diagnosis or reference date, and bigh y

Table 2. Maternal aspartame consumption during pregnancy* and breast-feeding in relation to brain tumor risk in children

Case patients (& 49) Control subjects (B 90) Unadjusted Adjustedt

Aspartame consumption No. % No. % OR 95% ClI OR 95% ClI
All sourcest,§ 9 18 22 24 0.7 0.3-1.6 0.7 0.3-1.7
Consumption during pregnancy, trimester 7 14 19 21 0.6 0.2-1.6 0.6 0.2-1.7
1st 6 12 18 20 0.6 0.2-1.5 0.6 0.2-1.6

2nd 7 14 18 20 0.7 0.3-1.7 0.7 0.3-1.8

3rd 6 12 18 20 0.6 0.2-1.5 0.6 0.2-1.6
Consumption during breast-feeding 5 10 14 16 0.6 0.2-1.8 0.7 0.2-2.0
Diet drinks§ 5 10 11 12 0.8 0.3-2.5 0.9 0.3-2.8
Consumption during pregnancy, trimester 3 6 9 10 0.6 0.2-2.3 0.7 0.2-2.7
1st 3 6 9 10 0.6 0.2-2.3 0.7 0.2-2.7

2nd 3 6 6 7 0.9 0.2-3.9 11 0.3-5.1

3rd 2 4 7 8 0.5 0.1-2.6 0.6 0.1-3.2
Consumption during breast feeding 4 8 8 9 0.9 0.3-3.2 1.1 0.3-4.0

*Includes only pregnancies in 1981 and later.

TThe reference category is those with no reported consumption. ORs are adjusted for study site, sex, age at diagnosis or reference date, and &
$Questions were asked about the mother’s consumption of aspartame or NutraSweet, including trimesters of consumption, time period of consu
frequency of consumption, for any food, chewing gum, or diet drink during pregnancy or while breast-feeding.

§Categories are not mutually exclusive.

Because studies of children inhe
ently limit the causal evaluation of ex
ogenous agents that require a long tin
interval between exposure and a car
nogenic effect, we cannot rule out th
possibility that children in our study
who were exposed to aspartame will ir
cur an increased brain tumor risk a
adults. Given the almost simultaneol
occurrence of the peak rise in brain tu
mor incidence rates with the introdug

BGRodds ratio; Cl= confidence interval.

- which is inconsistent with the usual la
- tency periods typical of solid tumor car
necinogens, it appears unlikely that an
si-carcinogenic effect of aspartame inge
etion could have accounted for the rece

brain tumor trends as Olney et al. cof
1-tend (3). Although our results cannot b
sconfidently generalized to adults, wi
Isfound no evidence to support the hy
I-pothesis that consumption of aspartan

- is related to pediatric brain tumor occur

1996;78:532-41.
ne LN. Increasing brain cancer rates: is there
link to aspartame? J Neuropathol Exp Neu

tion of aspartame into public food stuffs
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§ (3) Olney JW, Farber NB, Spitznagel E, Robins
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