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Wewould like to thank Alhamar et al. (1)
for their perspective onour article,which
included questions regarding the utility
of standard autoantibody measures in
characterizing preclinical type 1 diabetes
and recruitment of prevention trials. To
summarize our findings, we reported
that 96% of individuals with multiple
autoantibodies sustain these autoanti-
bodies over time (2). Further, we found
that the 4% of individuals who did
not sustainmultiple-autoantibody status
over time still retained a greater risk
of progression to type 1 diabetes than
those who never developed multiple
autoantibodies. Indeed, decades of re-
search in many population groups and
different countries have repeatedly dem-
onstrated that almost all individuals with
multiple autoantibodies will eventually
develop clinical disease. Additionally,
among children at increased genetic
risk for type 1 diabetes, those who
reverted from a single autoantibody re-
tained an increased risk for clinical di-
agnosis that was twice as high as
autoantibody-negative children (3). We
therefore disagree with the assertion of
Alhamar et al. that the individuals in our
study are entirely healthy and instead
argue that they have early-stage type 1
diabetes. Collectively, these data are
supportive of current autoantibody
measurements to identify and stratify
individuals at risk for type 1 diabetes and
demonstrate that they are appropriate

and sufficiently powerful to serve as
entry criteria for clinical trials to slow
or stop disease progression (4). More-
over, as recently reported at the Amer-
ican Diabetes Association 79th Scientific
Sessions in 2019 and published in The
New England Journal of Medicine, a sin-
gle course of anti–T cell therapy using
teplizumab slowed progression to type 1
diabetes in individuals with multiple
autoantibodies by a median of 2 years,
without significant adverse events (5).
This important result emphasizes that
the use of current autoantibody assays
can accurately identify individuals at
high risk of disease and that early
treatment of those individuals holds
significant promise for future clinical
translation.

However, heterogeneity in disease
progression is a hallmark of type 1 di-
abetes, and we agree with Alhamar et al.
that efforts to parse this heterogeneity
are essential. Novel biomarkers that
identify those at risk for more rapid
progression to clinical disease, or that
define treatable disease endotypes (6),
are critically needed. Indeed, our work
suggests that evaluating changes in bio-
markers over time may provide insights
into understanding this heterogeneity
(2,7). While many novel autoantibody
measures, antigen targets, and other
immune biomarkers have been de-
scribed, their relevance in disease pre-
diction must be subjected to the same

validation rigor applied to the existing
autoantibodies (reviewed in Bonifacio
and Achenbach [8]). This iterative and
systematic approach will ensure the field
continues to build upon the decades of
meticulous natural history studies and
clinical trial results while still striving for
further refinement.
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