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RESPONSES

Accuracy and
Predictive Value of
Classification
Schemes for Ketosis-
Prone Diabetes

Response to Balasubramanyam
et al.

W e have read with interest the
study by Balasubramanyam et al.
(1). They described a new classi-

fication scheme (A� classification) based
on C-peptide levels and the presence or
absence of �-cell autoantibodies to pre-
dict long-term �-cell function and insulin
independence in patients who presented
with diabetic ketoacidosis (DKA). They
reported a sensitivity of 99.4%, a specific-
ity of 95.9%, and a positive likelihood ra-
tio (LR) of 24.55 in the total cohort of 294
subjects. In the subset of 138 subjects
presenting with DKA as new-onset diabe-
tes, 99.1%, 95.5%, and 21.79 sensitivity,
specificity, and positive LR, respectively,
were observed.

To evaluate the performance of this
new classification in a Caucasian-Spanish
population, 40 consecutive adult patients
(23 of whom were male) aged �40 years
and presenting with DKA as diabetes on-
set were included. The mean � SD age,
BMI, and A1C at diagnosis were 25.4 �
5.0 years, 21.9 � 4.6 kg/m2, and 10.9 �
3.5%, respectively. Glutamic acid decar-
boxylase and tyrosine phosphatase anti-
bodies were measured as previously
described (2). At onset and 12 months
later, plasma C-peptide was measured be-
fore and 6 min after intravenous injection

of 1 mg glucagon (NovoNordisk, Gentofte,
Denmark). C-peptide was determined us-
ing a radioimmunoassay (2). �-Cell func-
tion 12 months after the DKA episode was
defined as preserved or absent, as de-
scribed (1). To predict 12 months’ �-cell
function in our group of subjects, the new
classification had a sensitivity of only
20%, a specificity of 80%, and a positive
LR of 1. Based on the classification used
and new terminology introduced by Bala-
subramanyam et al., the proportion of
subjects of our population in each of the
four groups was as follows: 72.5% A���
(type 1A); 7.5% A��� (type 1B); 12.5%
A��� (type 2A); and 7.5% A��� (type
2B). These results were clearly different
compared with the 74% of type 2B and
the 6% of type 1A reported in the original
paper (1).

In conclusion, the A� classification
recently introduced in the literature
barely predicts �-cell function 12 months
after the onset of type 1 diabetes diag-
nosed in DKA in a Caucasian-Spanish
population. Likewise, the proportion of
subjects in each group defined by the clas-
sification is markedly different from data
reported by Balasubramanyam et al. (1).
While in their study, the higher propor-
tion of new-onset diabetes corresponded
with A��� (ketosis-prone diabetes
[KPD], type 2B), in ours the vast majority
of subjects corresponded with A���
(KPD type 1A). These big differences can
be explained by different factors. First,
there are major ethnic differences be-
tween both populations. In our case, all of
the subjects were Caucasian and from a
Mediterranean area, whereas in the study
by Balasubramanyam et al., 89% were
non-Caucasian, mainly of African-
American or Hispanic origin. Second, the
high predictive value of A� classification
was driven mainly by the presence of pos-
itive �-cell function following diabetes
onset and DKA rather than by the pres-
ence of islet autoantibodies. In our group,

the proportion of subjects with preserved
�-cell function after 12 months of fol-
low-up was only 20%, whereas the pro-
portion of subjects with positive �-ell
autoantibodies was 85%.

In summary, the accuracy and perfor-
mance of classification schemes ad-
dressed to KPD may extremely differ
when applied to different ethnic groups.
This points to the heterogeneity of the dis-
ease from an epidemiological, patho-
genic, and clinical presentation point of
view in different populations (3,4).
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