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Abstract

The diagnostic criteria for slowly progressive type 1 diabetes (slowly progressive insulin-dependent diabetes mellitus;
SPIDDM) have been revised by the Committee on Type 1 Diabetes of the Japan Diabetes Society. All of the following three
criteria must be met for “a definitive diagnosis of SPIDDM”: (1) presence of anti-islet autoantibodies at some point in time
during the disease course; (2) absence of ketosis or ketoacidosis at the diagnosis of diabetes with no requirement of insulin
treatment to correct hyperglycemia immediately after diagnosis in principle; and (3) gradual decrease of insulin secretion
over time, with insulin treatment required at more than 3 months after diagnosis, and presence of severe endogenous insu-
lin deficiency (fasting serum C-peptide immunoreactivity < 0.6 ng/mL) at the last observed point in time. When a patient
fulfills the only (1) and (2), but not (3), he/she is diagnosed with “SPIDDM (probable)” because the diabetes is non-insulin-

dependent state.
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This article is the English version of “New diagnostic criteria (2023)
for slowly progressive type 1 diabetes (SPIDDM)—Report from
Committee on Type 1 Diabetes in Japan Diabetes Society”(https://
doi.org/10.11213/tonyobyo.66.587) released in Japanese on Volume
66 Issue 7, 2023 on the official website of the Japan Diabetes
Society, and has been jointly published in Journal of Diabetes
Investigation(the official journal of AASD: https://doi.org/10.1111/
jdi.14121) and Diabetology International (the official English
journal of the Japan Diabetes Society).
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Introduction

Type 1 diabetes is characterized by beta-cell destruction
and consists of three subtypes: fulminant type 1 diabetes,
acute-onset type 1 diabetes (AT1D), and slowly progres-
sive type 1 diabetes (SPIDDM). Kobayashi et al. [1] estab-
lished the concept of SPIDDM. The diagnostic criteria for
SPIDDM (2012) [2] were formulated according to Japanese
data considering genetic and environmental factors. More
than 10 years have passed since the diagnostic criteria for
SPIDDM (2012) were formulated, and some problems have
been pointed out in clinical practice; therefore, the diagnos-
tic criteria have been revised.

Revision policy
The revision was based on accumulated and updated Japa-
nese data, and the following points were considered: involve-

ment of endogenous insulin secretory capacity, clarification
of the relationship between SPIDDM in Japan [1, 3] and
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latent autoimmune diabetes in adults (LADA) [4] or latent
autoimmune diabetes in youth (LADY) [5], and establish-
ment of consistency with the diagnostic criteria for AT1D
[6] regarding anti-islet autoantibodies and endogenous
insulin secretion. Notably, therapeutic intervention was not
included in these new diagnostic criteria, and will be indi-
cated in a statement to be published later.

Diagnostic criteria

The revised diagnostic criteria for SPIDDM are shown in
Table 1. The points of revision are as follows: (1) “SPIDDM
(definite)” is defined as progression to an insulin-dependent
state, (2) “SPIDDM (probable)” is defined as suspicion of
SPIDDM because of non-insulin-dependent state, (3) “In
principle” has been added to “non-existence of ketosis”
because of some exceptions, and (4) the relationship between
SPIDDM and LADA (or LADY in youth) was considered.

Discussion

As per the previous diagnostic criteria for SPIDDM (2012)
[2], the patients who had not yet progressed to an insulin-
dependent state were diagnosed with SPIDDM if glutamic
acid decarboxylase (GAD) autoantibody or islet cell anti-
bodies (ICA) were detected, even if they were still in the
non-insulin-dependent state. Based on evidence from the
Tokyo study [7], many patients with anti-islet autoantibody-
positive diabetes (SPIDDM as per the previous criteria) have
been treated with insulin since the early stages of the disease
course. Although the Tokyo study indicated that patients
treated early with insulin were less likely to progress to an
insulin-dependent state than those treated with sulfonylurea,
the differences in the outcomes of early insulin treatment
with anti-diabetic agents other than sulfonylurea treatment
have not been studied.

Recently, it has been reported that some patients with
GAD autoantibody-positive diabetes in the non-insulin-
dependent state (SPIDDM as per the previous criteria)
did not progress to an insulin-dependent state over time
[8, 9]. Moreover, DPP4 inhibitors may inhibit the progres-
sion to an insulin-dependent state in patients with anti-islet
autoantibody-positive diabetes with a non-insulin-dependent
state (SPIDDM as per the previous criteria) as reported in a
small-scale study (SPAN-S study) [10].

Based on these data, we revised the diagnostic criteria for
SPIDDM (2012) so that patients in a non-insulin-dependent
state that are unlikely to progress to insulin dependence are
not diagnosed with SPIDDM. The revised diagnostic cri-
teria for SPIDDM (2023) are as follows: SPIDDM is con-
firmed when a patient progresses to an insulin-dependent
state. The criterion for progression to an insulin-dependent
state was defined as fasting serum C-peptide immunoreac-
tivity (CPR) < 0.6 ng/mL; this criterion is the same as that
for AT1D [6].

Regarding anti-islet autoantibodies, only GAD autoan-
tibodies and ICA were included in the previous criteria
because, at the time, only these antibodies were considered
as predictors of progression to an insulin-dependent state.
However, some patients with single insulinoma-associated
antigen-2 (IA-2) autoantibody positivity have been reported
to progress to an insulin-dependent state, although the num-
ber of such cases is limited [9]. These patients were not diag-
nosed with SPIDDM using the previous diagnostic criteria
for SPIDDM (2012).

Moreover, regarding the concept of LADA (overseas),
the Immunology of Diabetes Society (IDS) indicates the
following: (1) onset of diabetes after age 35, (2) positivity
for either of the known anti-islet autoantibodies, and (3)
insulin treatment required for more than 6 months after
the diagnosis of diabetes. LADA is a concept that includes
both insulin-dependent and non-insulin-dependent states
with anti-islet autoantibody positivity, and the need to
clarify the relationship between LADA and SPIDDM in

Table 1 Diagnostic criteria (2023) of slowly progressive type 1 diabetes (SPIDDM)

Required factors

(1) Presence of islet-associated autoantibodies at some time point during the disease course®

(2) Principally, absence of ketosis or ketoacidosis at the time of diabetes diagnosis and unnecessary use of insulin treatment to correct hyper-

glycemia immediately after diagnosis

(3) Gradual reduction in insulin secretion overtime, requirement of insulin treatment for more than 3 months® after diagnosis of diabetes, and
severe endogenous insulin deficiency (fasting serum C-peptide immunoreactivity < 0.6 ng/mL) at the last observed time point

Judgment

When the patient fulfills all the three criteria described above, he/she is diagnosed with “slowly progressive type 1 diabetes (definite).”

‘When the patient fulfills the only 1) and 2), but not 3), the case is diagnosed with “slowly progressive type 1 diabetes (probable).”

 Anti-islet autoantibodies include glutamic acid decarboxylase (GAD), insulinoma-associated antigen-2 (IA-2), islet cells (ICA), zinc transporter
8 (ZnT8) autoantibody or insulin autoantibodies (IAA). IAA should be measured before initiating insulin treatment

®More than 6 months in a typical case
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the Japanese population has been highlighted. Phenotype
of progressive beta-cell dysfunction in SPIDDM occurred
in age more than 30 years are similar with that of LADA,
while the concept of SPIDDM is different from LADA in
terms of age of onset and other endotypes [11].

Considering the criteria of LADA [4] mentioned above,
anti-islet autoantibodies other than the GAD autoantibody
and ICA, that is, IA-2 autoantibody, zinc transporter 8§
(ZnT8) autoantibody, and insulin autoantibody, were
included in the new diagnostic criteria of SPIDDM (2023).
Moreover, we considered the diagnostic criteria for AT1D,
which include all known anti-islet autoantibodies.

According to the IDS diagnostic criteria for LADA,
insulin treatment is required for more than 6 months [4]
after the diagnosis of diabetes. However, considering the
diagnostic criteria of AT1D [6], we described the neces-
sity of insulin treatment for more than 3 months in the new
criteria of SPIDDM (2023) and added a comment on the
necessity of insulin treatment for more than 6 months after
diagnosis of diabetes in typical cases. Among patients in
a non-insulin-dependent state within 3 months after the
diagnosis of diabetes, some were treated with insulin
because of clinical judgment; therefore, we can define
those patients as having fulfilled the criterion 3 (“if endog-
enous insulin secretion [fasting C-peptide] is confirmed to
be below 0.6 ng/mL, i.e., insulin-dependent state, at the
last observed time point™).

Regarding ketosis, it has been reported that LADA is
ketosis-resistant [4]; therefore, we believe ketosis is absent
in typical cases of SPIDDM. However, in some cases,
ketosis does exist, such as cases of soft drink ketosis and
combined thyroidal disease. Therefore, we conclude that
ketosis does not exist “in principle.”

Patients with SPIDDM (probable) as per the new diag-
nostic criteria are in the non-insulin-dependent state, even
if they have anti-islet autoantibody-positive status; there-
fore, treatment choices other than insulin can be included.
To clarify, patients with non-insulin-dependent state are
considered to have suspected SPIDDM, i.e., “SPIDDM
(probable).” However, the use of sulfonylurea should be
avoided in cases of SPIDDM (probable) because it may
cause progression to the insulin-dependent state, accord-
ing to the Tokyo study [7]. The consensus statement
of LADA [12] states that anti-diabetic agents, except
sulfonylurea, are the treatment choice if the diabetes is
non-insulin-dependent.

To formulate these new diagnostic criteria for SPIDDM
(2023), we considered the academic background of the
criteria, the relationship between the patient populations
in Japan and overseas, and the usefulness of the criteria in
clinical practice. We hope that the revised diagnostic criteria
for SPIDDM (2023) will contribute significantly to clinical
practice.

This is the English version of Diagnostic Criteria of
SPIDDM (2023) in Journal of the Japan Diabetes Society
[13].
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