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Risk Score Can Exclude Individuals With
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Genetic Testing for Monogenic Diabetes
Diabetes Care 2019;42:e16–e17 | https://doi.org/10.2337/dc18-0373

We have recently shown that the de-
tection of monogenic diabetes in a pop-
ulation can be improved by excluding
individuals with type 1 diabetes (T1D)
identified by having low C-peptide levels
and/or the presence of GAD autoanti-
bodies (GADA) or IA-2 autoantibodies
(IA-2A) in the Using pharmacogeNetics
to Improve Treatment in Early-onset Di-
abetes (UNITED) study (1). Since com-
pletion of the study, there are now two
new tests that also robustly identify
T1D: zinc transporter 8 autoantibodies
(ZnT8A) (2) and the T1D genetic risk score
(T1D GRS) (3,4). It is not known the
extent to which the addition of these
new tests will improve the diagnostics
(1). Autoantibodies assessment was
performed at recruitment. The median du-
ration of diabetes at recruitment was
7.4 years (interquartile range [IQR] 2.5–
17.3). GADA and IA-2A were measured
as previously described (1). ZnT8A was
measured by ELISA (RSR Ltd, Cardiff, U.K.)
on a Dynex DS2 ELISA robot (Dynex,
Preston, U.K.). The RSR ZnT8A ELISA is
capable of detecting and quantifying
autoantibodies specific to R325 or to
W325, or to residue 325 nonspecific var-
iants. We used .99th centile of a con-
trol population (n 5 1,559, age range

1–69 years) to define the positivity of
ZnT8A ($126 units for age ,30, $26
units for age $30). The T1D GRS was
derived from genotyping 30 common
polymorphisms as described previously.
We used .50th centile of T1D GRS,
derived from a large reference popula-
tion of individuals with T1D from the
Wellcome Trust Case Control Consor-
tium (n 5 1,963), to define those at high
genetic risk of T1D (3,4). All subjects who
were GADA and IA-2A negative had a
next-generation targeted panel test for
35 genes causing monogenic diabetes
(1). A total of 15/212 individuals with
monogenic diabetes were identified.
Their mutations and clinical character-
istics are described in Table 1 of our
previous article (1) under the follow-
ing identification numbers: 175, 377, 540,
80089, 80173, 80541, 82003, 82006,
82010, 82013, 82014, 82038, 82316,
82352, and 82399.

ZnT8A were present in 39/212 (18%)
individuals. This increased the number
of autoantibody-positive individuals from
58 (27%, GAD and/or IA2 positive) to
75 (35%) (P 5 0.008) (Fig. 1). A single
autoantibody was found in 44, two auto-
antibodies were found in 26, and 5 had
all three autoantibodies. None of the

individuals who were positive for ZnT8A
only had monogenic diabetes.

The T1D GRS 50th centile cutoff iden-
tified 48/212 individuals with probable
T1D (those at high genetic risk of T1D).
Of these, 21 were negative for all three
autoantibodies (Fig. 1). None of these 21
individuals had monogenic diabetes. Thus,
addition of the T1D GRS increased the
number of people that can be excluded
for genetic testing from 35% with all three
autoantibodies to 45% (P5 0.003) (Fig. 1).

Overall, in individuals with significant
endogenous insulin secretion, ZnT8A
and T1D GRS excluded an additional
18% of individuals (P , 0.001) without
missing any monogenic diabetes. These
individuals had an age of diagnosis, BMI,
and urine C-peptide creatinine ratio
similar to those from the 27% identi-
fied by GADA and IA-2A alone. However,
the duration of diabetes was longer in
autoantibody-negative T1D individuals
who were identified by T1D GRS com-
pared with autoantibody-positive T1D
(3.6 years [IQR 1.2–9.9] vs. 14 years
[5.8–21.1], P 5 0.002). These two addi-
tional tests reduced the number of pa-
tients with persistent insulin secretion
who needed to be tested for monogenic
diabetes from 73% to 55% (P , 0.001).
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The main drawback of these new tests,
like those forGADAand IA-2A, is that they
do not discriminate between type 2 di-
abetes and monogenic diabetes.
In conclusion, two new tests, ZnT8A and

the T1D GRS, helped identify an additional
18% of probable T1D in individuals with
significant endogenous insulin secretion,
excluding the need for monogenic testing.
The additional testing is likely to be cost
effective, as the tests cost ;$15 each,

which is ;1/100th of the cost of a full
genetic test.
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Figure 1—Benefit of ZnT8A and T1D GRS, in addition to GADA/IA-2A, for excluding individuals
with T1Dwhohave significant endogenous secretion fromgenetic testing formonogenic diabetes.
UCPCR, urine C-peptide creatinine ratio.
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