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Concordance for Islet Autoimmunity
among Monozygotic Twins
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Figure 1. Progressive Development of Anti-Islet Autoimmunity and Diabetes.

Panel A shows the correlation between the age at the onset of type 1 diabetes in the probands and in their monozygotic twins. The line
of identity shows the values if diabetes developed in a proband and his or her twin at the same time. In the nine monozygotic twin pairs
with a twin in whom diabetes developed before 10 years of age, there was a close correlation in the age at onset (r=0.78, P<0.001),
whereas if diabetes developed in the twin after 10 years of age, there was greater variability in the ages at onset between the twin pairs,
with the age at onset differing by more than 30 years in many twin pairs (r=0.55, P=0.05). Panel B shows the cumulative incidence of di-
abetes among the probands and the cumulative incidence of diabetes and autoantibody positivity according to life-table analysis in the
twins who were initially discordant for diabetes. Kaplan—Meier estimates of progression to diabetes and anti-islet autoimmunity accord-
ing to age are shown. Survival analyses of progression to diabetes in patients (probands) and in their monozygotic twins who initially did
not have diabetes are indicated by the red lines (P<0.001). Progression to anti-islet autoimmunity (i.e., development of positive anti-islet
autoantibodies, diabetes, or both) in the monozygotic twins of patients is indicated by the blue line. The numbers of patients still fol-
lowed at each time point are shown. I bars denote 95% confidence intervals.
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studied only monozygotic twins who were ini-
tially discordant for diabetes, and a subgroup of
twins before 1992 was not assessed with more
recently available biochemical autoantibody assays
(GADGS and ICA512), the rates of progression to
autoantibody positivity shown in the figure are
probably underestimates.>

We conclude that with prospective long-term
follow-up, both autoantibody positivity and dia-
betes frequently develop in monozygotic twins
of patients with type 1 diabetes, even if the
twins were initially discordant for diabetes. We
believe that, at least in studies of autoimmune
disorders, estimates of the concordance rate for
diabetes among monozygotic twins should in-
clude long-term follow-up.
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