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W

e thank Dr. Wilkin (1) for his
valuable comments. Overall, we
(2) did not observe the hypothesized association between increasing BMI
and younger age at onset of diabetes
among U.S. youth with autoimmune diabetes. Our results were similar to a report
from Birmingham, U.K. (3), and one from
Philadelphia (4). They were in contrast to
three previous European studies (5–7).
However, we did observe the inverse association among youth with low residual
insulin secretion at diagnosis (fasting Cpeptide [FCP] ⬍0.5 ng/ml). We hypothesize that obesity is “accelerating” the
onset of the disease at a later stage in the
natural history of the diabetes process, after substantial autoimmune destruction
of ␤-cells has occurred.
The discrepancy between our results
and those of the European studies may be
due to several factors. It is possible that
youth in Europe are diagnosed at a later
stage in their natural history, when most
have low residual FCP. This cannot be
addressed, since these studies did not
measure FCP. In the U.S., diagnosis may
occur at an earlier stage in the natural history, before complete ␤-cell destruction
occurs. Evidence for this exists, since a
lower proportion of cases now present in
diabetic ketoacidosis than previously reported (8,9). In these youth, acceleration,
as assessed using age at clinical diagnosis,
may be impossible to document since the
time of true disease onset is uncertain.
Dr. Wilkin suggests that the two
groups of youth in our Fig. 2 have different HLA genes. According to Dr. Wilkin, a
higher proportion of high-risk HLA genes
would trigger a more intense insulin resistance–induced autoimmune destruction. This hypothesis is testable in
longitudinal studies starting before the
onset of autoimmunity. We have collected HLA genotype data in SEARCH;
however, none of the previous crosssectional reports, including the current
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fulfilled the prediction were younger than
those who did not. The younger the type
1 diabetic child at diagnosis, the more
likely he/she is to carry high-susceptibility HLA genes (3), and so it is possible,
even probable, that the proportion of children carrying high-susceptibility HLA
genes was greater in the younger group
than in the older group. Reactive HLA
genes are the third accelerator of ␤-cell
loss, and presenting the data in this way
may serve to support the hypothesis for
the entire group, rather than qualify it according to FCP.
The only difference between the behavior of the two groups in Fig. 2 may be
one of tempo, and while the age range
studied was sufficient to demonstrate the
predicted inverse relationship in the
younger group carrying more intensely
reactive HLA genes, it may not have been
wide enough to demonstrate the corresponding relationship for the older group
carrying less reactive genes. An age range
spanning many decades may be needed
where the tempo is slower. DNA is available to the SEARCH study, and it will be
interesting to learn in due course whether
the distribution of HLA genotypes
was indeed different between the two
groups.
The accelerator hypothesis has now
been subject to the scrutiny of several independent cohort studies. The Birmingham study mentioned by Dabelea et al.
was small and of mixed race. (The relationship between BMI and insulin resistance is different between children of
Asian and European descent [4].) The racial distribution of the children in Dabelea
et al.’s study is not detailed but may be
important. Two other U.K. studies of almost exclusively white children (5,6) and
a large European study involving many
thousands of predominantly white children (7) have all shown the predicted inverse relationship between age at onset
and BMI on simple univariate regression.
Furthermore, a German study involving
920 children with type 1 diabetes shows
the same (8), and a study of pre–type 1
diabetic children from Australia suggests
that the more insulin resistant the child,
the more rapidly he/she progresses to type
1 diabetes (9). Longitudinal studies will
be important to further elucidate the accelerator hypothesis, as Dabelea et al. suggest, but the real test will be a randomized
controlled trial to reduce insulin resistance in at-risk children of type 1
diabetes.
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one, are able to address the impact of HLA
genotype in acceleration if the true age of
disease onset is uncertain. Even if Dr.
Wilkin is correct in predicting that the
low-FCP group has more high-risk HLA
genes, then this would not provide evidence that insulin resistance triggers the
autoimmune process. The two groups in
Fig. 2 had identical autoantibody numbers and titers. If insulin resistance triggers an autoimmune response, then part
of the acceleration induced by insulin resistance could be mediated through an increased autoimmune destruction. We did
not find evidence for such mediation. No
important associations between BMI and
diabetes autoantibodies were noted. Our
findings do not support the hypothesis
that insulin resistance triggers the autoimmune process.
There is increasing evidence that obesity and insulin resistance accelerate the
onset of type 1 diabetes. The increasing
prevalence of childhood obesity (10) may
substantially account for the younger age
at diagnosis of type 1 diabetes. However,
only longitudinal studies starting before
the onset of autoimmunity will be able to
address the mechanism(s) by which and
critical period(s) when increased insulin
resistance may accelerate the type 1 diabetes process.

