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ABSTRACT
Aims: In Japan, type 1 diabetes (T1D) is classified into three subtypes based on its onset
patterns; however, the proportion of each subtype remains unexplored. To elucidate the
heterogeneity in adult-onset type 1 diabetes, we compared the frequencies of subtypes
and clinical features by age at onset.
Materials and Methods: This cross-sectional, observational, single-institution study
included 482 individuals (161 male) with T1D. The clinical and laboratory data, including
glutamic acid decarboxylase autoantibodies, were extracted from the medical records.
Results: The number of adults who developed T1D decreased with age. Among all
patients, 62% (n = 299) had acute-onset T1D, 27% (n = 131) had slowly progressive T1D
(SPIDDM), and 11% (n = 52) had fulminant T1D. The proportion of patients with
fulminant T1D was approximately equivalent in all age groups; however, the percentage
of patients with acute-onset T1D decreased from 78% in the 20–29 age group to 27% in
the 70–79 age group. The proportion of patients with SPIDDM significantly increased with
age, ranging from 16% in the 20–29 age group to 60% in the 70–79 age group. Among
patients with SPIDDM, the prevalence of definite SPIDDM was 89%, and this prevalence
did not differ based on the age at onset. Body mass index and C-peptide levels among
patients with probable SPIDDM were significantly higher than those among patients with
definite SPIDDM.
Conclusions: The proportion of adult-onset T1D subtypes differed according to the
age at onset. In adult-onset T1D, some etiological differences may be based on age at
onset.

INTRODUCTION
Type 1 diabetes (T1D) has long been considered a predomi-
nantly childhood and adolescent disease; however, it can occur
at any age. According to the UK Biobank data, genetically
defined T1D accounted for 9.7% of all diabetes cases diagnosed

within the first six decades of life. Among these, 42% were
diagnosed between the ages of 31 and 60 years. The clinical
characteristics of T1D were similar between individuals diag-
nosed at age 31–60 years and those diagnosed at 30 year of
age or younger; both groups exhibited a low BMI, rapid pro-
gression to insulin therapy, and a higher risk of diabetic ketoa-
cidosis compared to individuals presumed to have type 2
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diabetes1. A previous study in Japan screened 4,980 patients
with adult-onset diabetes, and anti-glutamic acid decarboxylase
antibody (GADAb) was detected in 188 (3.8%) patients2. A
report from the Committee on Type 1 Diabetes of the Japan
Diabetes Society indicated that among 589 adults with a history
of diabetes ≤5 years, the proportion of slowly progressive T1D
(SPIDDM) was 10%3. In other studies conducted in Japan, the
positivity rate of GAD antibodies in adult patients with type 2
diabetes mellitus ranged from 3.8% to 6.6%4,5. Thus, it is
expected that the incidence of T1D, including SPIDDM diag-
nosed in adulthood, is higher than previously thought.
In Japan, T1D is classified into three subtypes: acute-onset

T1D, SPIDDM, and fulminant T1D6,7. In 2023, the diagnostic
criteria for SPIDDM were revised, and new concepts of “defi-
nite SPIDDM” and “probable SPIDDM” were introduced8,9.
Previous studies have reported the proportion of each subtype
of T1D. Although 90% of childhood T1D cases have an acute
onset6,7, approximately two thirds of adult T1D cases are classi-
fied as SPIDDM, 27% as acute-onset T1D, and 6% as fulmi-
nant T1D based on the nationwide survey of fulminant T1D
cases10. The results vary based on the age at onset. Therefore,
we hypothesized that there may be differences in the propor-
tion of subtypes based on the age at onset.
The current study aimed to investigate the frequency of sub-

types and clinical features at onset among individuals with
adult-onset T1D categorized by the age at disease onset as well
as to elucidate the differences in the clinical characteristics at
the onset of newly defined definite and probable SPIDDM.

MATERIALS AND METHODS
Participants
From the hospital database, we identified 1,172 new ambulatory
visit Japanese patients with T1D who were >20 years old and
had visited the Division of Diabetology and Metabolism at
Tokyo Women’s Medical University Hospital from January 1,
2003 to December 31, 2015. Patients were excluded if they were
<20 years old at the time of diagnosis (n = 187), had a history
of diabetes for >5 years at their initial visit (n = 218), had
other types of diabetes (n = 204), or had insufficient data and
clinical course at onset (n = 81). Finally, data from 482 individ-
uals with T1D were obtained and analyzed.

Clinical data
Data regarding the clinical course at onset (including age, sex,
BMI, flu-like symptoms, digestive symptoms, hyperglycemic
symptoms, consciousness, and weight reduction) and laboratory
findings (including blood glucose, hemoglobin A1c [HbA1c],
and fasting C-peptide levels) were extracted from patients’ med-
ical records. Blood glucose and HbA1c levels were based on
data obtained at the time of diabetes diagnosis. For fasting
serum C-peptide level and GADAb, the earliest available data
within 1 year after diagnosis were used for fulminant T1D and
acute-onset type 1 diabetes. In the case of SPIDDM, data of
serum C-peptide level and GADAb from the time when

GADAb positivity was first confirmed were utilized. If the diag-
nosis was made at another medical institution, data were
extracted from referral letters or medical history obtained
through interviews and recorded in the medical chart. At our
institution, endogenous insulin secretion was evaluated; how-
ever, prior to the initiation of insulin therapy, serum insulin
levels were measured instead of serum C-peptide levels. In such
cases, fasting serum C-peptide levels were treated as
missing data.
For insulin dosage, we considered values obtained within the

first year after the initiation of insulin therapy except for the
honeymoon period when blood glucose management became
stable. Additionally, we tested for GADAb using radioimmuno-
assay (Cosmic Inc. Tokyo, Japan) with a cutoff value of 1.5 U/
mL. In cases where GADAb was negative, IA-2
(insulinoma-associated protein-2) antibodies were measured.
T1D was diagnosed following the guidelines of the Japanese

Diabetes Society, and the three subtypes of T1D were diagnosed
in accordance with the recommendations of the Japan Diabetes
Society Committee on Type 1 Diabetes Research8,9,11–13.
Accordingly, those who developed diabetic ketosis or ketoacido-
sis within 3 months of the onset of hyperglycemic symptoms
were classified as having acute-onset T1D. In cases where the
presence of ketosis could not be confirmed from medical
records, acute-onset T1D was defined based on a fasting serum
C-peptide level <0.6 ng/mL within 1 year of the T1D
diagnosis.
In accordance with the 2023 diagnostic criteria revision for

SPIDDM, a fasting serum C-peptide level of <0.6 ng/mL at the
final observation point was categorized as “definite SPIDDM,”
whereas levels above that were categorized as “probable
SPIDDM.”8,9 In December 2023, we examined the medical
records and diagnosed definite or probable SPIDDM.

Statistical analysis
Statistical analysis was conducted using JMP�17 (SAS Institute
Inc., Cary, NC, USA). Continuous data are expressed as the
arithmetic mean – SD or median (25%–75%). Categorical data
are expressed as the actual frequencies and percentages. The
t-test was used for continuous data with a normal distribution,
while the Wilcoxon test was used for data with a nonnormal
distribution. The v2 test was performed for the comparison of
categorical variables. p < 0.05 were considered significant.

RESULTS
Distribution of the three subtypes of T1D
After the inclusion and exclusion criteria were applied, data of
482 Japanese individuals with T1D (161 men and 321 women)
were analyzed. Among all patients, 62% (n = 299) had
acute-onset T1D, 27% (n = 131) had SPIDDM, and 11%
(n = 52) had fulminant T1D. Table 1 presents the frequency of
each subtype for every 10-year age group. The number of indi-
viduals in all subtypes decreased with increasing age at onset.
In particular, the number of individuals with acute-onset T1D
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markedly decreased from the age of 30 (n = 93) to 40 years
(n = 33). The proportion of fulminant T1D remained relatively
constant across age groups, whereas the percentage of
acute-onset T1D decreased from 78% in the 20–29 age group
to 27% in the 70–79 age group. Conversely, the proportion of
SPIDDM significantly increased with age, ranging from 16% in
the 20–29 age group to 60% in the 70–79 age group.

Clinical features of each subtype by age at onset
To elucidate the clinical characteristics based on age at onset,
we determined the median age of onset for each subtype of
T1D and used it as the cutoff value to compare clinical data

between the early-onset and late-onset groups. The median age
of onset was 37 years for fulminant T1D, 31 years for
acute-onset T1D, and 40 years for SPIDDM.
As shown in Table 2, among individuals with fulminant

T1D, the early-onset group exhibited a higher prevalence of
GADAb positivity than the late-onset group. Seven of 52 indi-
viduals (13%) with fulminant T1D were GADAb-positive, with
titers ranging from 1.6 to 7.1 U/mL. There were no significant
differences in sex, BMI, HbA1c, fasting C-peptide levels, or
daily insulin dosage at onset.
Among individuals with acute-onset T1D, blood glucose

levels at onset were significantly higher in the early-onset group

Table 1 | Baseline characteristics of adult-onset type 1 diabetes

Age of diagnosis (years) 20–29 (n = 185) 30–39 (n = 146) 40–49 (n = 68) 50–59 (n = 43) 60–69 (n = 25) 70–79 (n = 15)

Subtype Ful/Acute/SP (n) (%) 12/144/29
6/78/16

17/93/36
11/64/25

11/33/24
16/49/35

6/17/20
14/40/46

4/8/13
16/32/52

2/4/9
13/27/60

Female (%) 69 67 50 65 80 80
BMI at onset (kg/m2) 20.4 (–2.9)

(n = 180)
20.0 (–3.3)
(n = 128)

20.5 (–3.1)
(n = 58)

20.6 (–3.0)
(n = 40)

20.2 (–2.6)
(n = 21)

20.5 (–1.8)
(n = 15)

HbA1c at onset (%) 11.0 [8.3–13.2]
(n = 175)

10.4 [8.1–12.4]
(n = 125)

9.4 [7.0–12.8]
(n = 59)

10.0 [7.7–12.2]
(n = 37)

9.8 [8.2–12.2]
(n = 21)

8.6 [6.9–11.3]
(n = 11)

Mean – SD, median [quantile]. Acute, acute-onset type 1 diabetes; Ful, fulminant type 1 diabetes; SP, slowly progressive type 1 diabetes.

Table 2 | Comparison of clinical characteristics divided by onset age in three subtypes of type 1 diabetes

Age of diagnosis (years) Fulminant Acute SPIDDM

n 20–36
(n = 25)

n ≧37
(n = 27)

P† n 20–30
(n = 151)

n ≧31
(n = 148)

P† n 20–39
(n = 65)

n ≧40
(n = 66)

P†

Male/Female (n) 25 5/20 27 11/16 0.14 151 45/106 148 52/96 0.39 65 24/41 66 24/42 0.93
BMI at onset (kg/m2) 22 21.1

(–2.8)
22 20.8

(–2.5)
0.56 146 20.1

(–2.6)
136 19.9

(–3.2)
0.20 58 21.0

(–3.7)
58 20.7

(–2.9)
0.91

HbA1c at onset (%) 23 6.3 [5.8
–6.7]

20 6.5 [6.1
–6.9]

0.40 143 11.6 [9.9
–13.6]

137 11.1 [9.1
–12.7]

0.053 54 8.8 [6.7
–11.9]

50 9.4 [7.0
–12.9]

0.21

Blood glucose at onset
(mg/dL)

23 600
[546
–743]

27 661
[500
–827]

0.48 169 446 [322
–556]

109 396 [284
–526]

0.01* 40 209
[146
–363]

43 304
[177
–468]

0.09

Fasting C-peptide (ng/mL) 16 0.2 [0.1
–0.2]

20 0.2 [0.04
–0.2]

0.19 119 0.4 [0.2
–0.7]

105 0.3 [0.2
–0.5]

0.13 35 1.0 [0.6
–1.6]

25 0.9 [0.4
–1.4]

0.20

GAD Ab positive 25 24% 27 4% 0.04* 151 81% 148 78% 0.47 64 95% 66 92% 0.72
GAD Ab (RIA) (U/mL) – – – 147 8.4 [3.7

–44]
146 7.0 [3.7

–44]
0.98 64 34.4 [6.9

–150]
66 42.4 [6.0

–121]
0.99

Period between diagnosis
and initiation of insulin
(years)

– – – – – – 64 0.66
[0.08
–1.7]

65 0.44
[0.03
–1.7]

0.61

Definite SPIDDM (n = 101) 51 88% 50 90% 0.58
Daily insulin dosage (U/kg) 15 0.67

(–0.17)
24 0.66

(–0.20)
1.00 124 0.57

(–0.28)
127 0.52

(–0.23)
0.09

Mean – (SD), median [quantile]. The values for fasting C-peptide and GAD antibodies (GADAb) were recorded within 1 year of diagnosis for fulmi-
nant type 1 diabetes and acute-onset type 1 diabetes, and at the time when GADAb positivity was first confirmed for SPIDDM. Acute, acute-onset
type 1 diabetes; Fulminant, fulminant type 1 diabetes; SPIDDM, slowly progressive type 1 diabetes. * Represent p<0.05. †Early-onset versus
late-onset groups.
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than in the late-onset group. However, there were no significant
differences in sex, BMI, HbA1c, fasting C-peptide levels,
GADAb positivity, GADAb titers, or daily insulin dosage
between the early-onset and late-onset groups.
Among individuals with SPIDDM, there were no significant

differences in sex, BMI, HbA1c, blood glucose, fasting
C-peptide levels, GADAb positivity and titers, or the period
between diabetes diagnosis and initiation of insulin therapy,
between the early-onset and late-onset groups.
We were able to distinguish between definite and probable

SPIDDM in 104 of 131 individuals. In the early-onset group,
88% of individuals were classified as having “definite SPIDDM,”
whereas in the late-onset group, this percentage was 90%, with

no significant difference. In other words, 12% of the early-onset
group and 10% of the late-onset group were diagnosed with
probable SPIDDM.

Comparison between definite and probable SPIDDM
Table 3 shows the comparison between definite and probable
SPIDDM. In 2023, the duration of T1D was 16 years in both
groups. In definite SPIDDM, BMI and fasting C-peptide values
were significant lower at diagnosis. No significant differences
were observed in age at onset, sex, HbA1c, blood glucose levels,
positivity rate and titers of GAD antibodies, and the duration
from diagnosis to initiation of insulin therapy. Figure 1 shows
the proportions of definite SPIDDM and probable SPIDDM

Table 3 | Comparison of clinical characteristics between definite SPIDDM and probable SPIDDM

Definite SPIDDM Probable SPIDDM P value

n 89 n 12

Age of diagnosis (years) 89 42 – 15 12 41 – 13 0.78
Duration of diabetes* (years) 89 16 – 4 12 16 – 4 0.59
Male/Female (n) 89 32/57 12 7/5 0.21
BMI at onset (kg/m2) 79 20.8 – 3.4 11 22.7 – 3.0 0.04
HbA1c at onset (%) 67 8.4 [6.8–11.9] 10 10.7 [8.4–12.9] 0.22
Blood glucose at onset (mg/dL) 55 223 [140–430] 7 244 [200–468] 0.63
Fasting C-peptide (ng/mL) 41 0.8 [0.4–1.2] 6 1.9 [1.4–2.0] 0.01
GAD Ab positive (%) 89 93 12 92 1.00
GAD Ab (RIA) (U/mL) 88 25.3 [6.3–111.3] 12 18.4 [3.0–43.2] 0.28
Period between diagnosis and initiation
of insulin (years)

89 0.6 [0.1–1.4] 12 0.1 [0.0–2.2] 0.70

Duration of diabetes* means the duration at the year of 2024. SPIDDM: Slowly progressive type 1 diabetes Mean – standard deviation, median
[quantile].

Figure 1 | Proportion of definite and probable SPIDDM by age of diagnosis >20 years old. The proportion of definite and probable SPIDDM was
almost equal in all age groups.
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based on the age of onset of SPIDDM in 10-year intervals. No
significant differences were observed across the different age
groups.

Missing data
Among the 482 participants, 297 (62%) had their first visit
within 1 year of diagnosis, and their examination data were
obtained from our hospital or a referral letter. For those who
had visited our hospital after the first year of diagnosis, the
examination data were referenced from letters received from
other hospitals, leading to some missing data. Tables 2 and 3
present the number of participants for each test item. A com-
parison between participants who visited within the first year of
diagnosis and participants who did not reveal any significant
differences in age, subtype, and sex (data not shown). Despite
the occurrence of missing data, diabetes specialists carefully
diagnosed the subtype of type1 diabetes based on the initial
patient interviews and the information provided in referral let-
ters from previous physicians, adhering to the guidelines.
The missing data were as follows. For acute-onset T1D, data

for blood glucose levels were missing for 21 individuals, HbA1c
values for 19 individuals, and BMI were missing for 17 individ-
uals. Additionally, fasting C-peptide levels within the first year
of onset were unavailable for 75 patients, and insulin usage data
were unattainable for 48 individuals. Similarly, for fulminant
T1D, missing data were observed for blood glucose levels in 2
patients, HbA1c values in 9, 8 for BMI data, 16 for information
on fasting C-peptide values, and 13 for insulin usage data. Even
when these data were missing, the case was classified as fulmi-
nant T1D if a referral letter from a diabetes specialist at
another institution indicated such a diagnosis. In these cases,
the referral letter often included descriptions such as “endoge-
nous insulin secretion is depleted,” “meets the diagnostic cri-
teria for fulminant type 1 diabetes,” or provided values such as
random C-peptide levels or urinary C-peptide levels. In individ-
uals with SPIDDM for whom insulin therapy was not initiated
at the first visit, endogenous insulin secretion was evaluated
using serum insulin levels instead of C-peptide; as a result,
there were many instances of missing data. Since there was no
ketosis or ketoacidosis at the time of diagnosis and insulin ther-
apy was initiated more than 3 months after diagnosis, these
cases were classified as SPIDDM. The missing data included
blood glucose levels for 48 patients, HbA1c values for 27
patients, BMI values for 15 patients, fasting C-peptide values
for 71 patients, and period between diagnosis and initiation of
insulin for two patients.

DISCUSSION
This hospital-based study demonstrated that the number of
adults with newly-onset T1D visiting our hospital decreased
with age. Further, the proportion of subtypes of adult-onset
T1D varied with age at onset (the proportion of fulminant
T1D was approximately equivalent throughout all age groups;
however, the proportion of acute-onset T1D significantly

decreased with age, and the proportion of SPIDDM signifi-
cantly increased with age). Among individuals with fulminant
T1D, those who were GADAb-positive were younger at onset
than those who were GADAb-negative. Finally, in definite
SPIDDM, the BMI and fasting C-peptide levels at diagnosis
were significantly lower compared with those of probable
SPIDDM.

Proportion of subtypes in adult-onset T1D
Among patients with adult-onset T1D, 62% had acute-onset
T1D, 27% had SPIDDM, and 11% had fulminant T1D. Murao
et al. reported that in the Ehime Study, 113 patients were diag-
nosed with T1D, with approximate proportions of 50% for
acute-onset T1D, 17% for intermediate onset (insulin treatment
was initiated between 3 and 12 months after onset), 9% for ful-
minant T1D, and 24% for slowly progressive T1D; the patients’
age at onset was significantly younger for acute-onset T1D than
for SPIDDM (39 – 15 vs 47 – 14 years)14. The present study
confirms that the proportion of subtypes varies according to
the age at onset; therefore, variation in the proportion of sub-
types in previous studies was probably due to participant selec-
tion based on the age at onset.
Regarding the proportion of fulminant T1D in Japan, a

nationwide multicenter study indicated that 19.4% of cases with
adult-onset T1D with ketosis onset at disease onset were fulmi-
nant T1D10. In a multicenter survey conducted in Korea, 14.6%
of all patients with T1D with ketosis onset were diagnosed with
fulminant T1D15. The proportion of fulminant T1D among
ketosis-onset (acute-onset and fulminant T1D) cases was 15%
in the present study, consistent with the results of the Japanese
and Korean multicenter studies.

Characteristics of T1D subtype by age at onset
Fulminant T1D
In our study, the proportion of fulminant T1D was equivalent
throughout all age groups. A nationwide survey of
pediatric-onset T1D in Japan revealed a remarkably low pro-
portion, with only 16 of 1,076 individuals diagnosed (1.5%)16.
Siga et al. reported that pediatric-onset fulminant T1D is con-
sidered rare because pediatricians are not familiar with it;
hence, some cases of fulminant T1D may not be identified.
Furthermore, in pediatric-onset fulminant T1D, three of 15
individuals (20%) were GADAb-positive16. In our study, 13%
of individuals were GADAb-positive, with a significantly higher
positivity rate observed in the early-onset group. In comparison,
previous studies have reported GADAb positivity rates of 5%–
9% among adults with fulminant T1D, which is lower than our
findings. Further investigation is needed to understand the
age-related differences in GADAb positivity rates among indi-
viduals diagnosed with fulminant T1D.

SPIDDM
In the analysis of SPIDDM, we observed no significant differ-
ence in the duration from diagnosis to the initiation of insulin
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therapy between the early-onset and late-onset groups. Addi-
tionally, based on the C-peptide values assessed in 2023, we
observed that 89% of individuals with SPIDDM (88% of indi-
viduals in the early-onset group and 90% in the late-onset
group) met the criteria for definite SPIDDM.
In this study, BMI and C-peptide levels among individuals

with probable SPIDDM were significantly higher than those
among individuals with definite SPIDDM. On the contrary, no
significant differences were observed in GADAb levels and the
age of diabetes diagnosis between both groups. Previously, we
reported that the period from diabetes diagnosis to the initia-
tion of insulin treatment was significantly shorter in the group
with a BMI of less than 22 kg/m2 at diagnosis. Additionally,
regardless of the presence of obesity, all individuals with
SPIDDM had a C-peptide index of 1.0 or lower at the time of
SPIDDM diagnosis17. Wada et al. found that in individuals
with SPIDDM, higher BMI (≥22 kg/m2), lower HbA1c (<75
mmol/mol [9.0%]), and lower GADAb levels (<10.0 U/mL) at
the initial identification of positive GAD antibodies were pre-
dictors of a non-insulin-dependent state in the future18. Addi-
tionally, Yasui et al. reported that in Japanese patients with
SPIDDM, those who did not require insulin therapy for
>5 years had higher BMI, older age, higher fasting C-peptide
levels, and lower GADAb levels (≥13.6 U/mL) at the time of
GAD-positive diabetes compared to those requiring insulin
therapy within 5 years19. These findings, along with the results
of our study, suggest that definite SPIDDM is characterized by
lower BMI and C-peptide levels, indicating a state closer to
acute-onset T1D at the time of diagnosis. Further investigation
is needed to identify the risk factors for definite SPIDDM.
Other risk factors for progression from probable SPIDDM to
insulin-dependent status include high GAD antibody levels,
positivity for multiple islet-related autoantibodies20–24, and posi-
tive thyroid peroxidase antibodies14. As this study was based on
a real clinical setting, GADAb levels were measured only in
cases with negative GADAb because measuring multiple
islet-related autoantibodies was not possible.
Age differences in the progression of SPIDDM to

insulin-dependent status have been noted in several studies14,
emphasizing a higher progression rate in younger patients.
Yasui et al. reported that the optimal cutoff value for progres-
sing to an insulin-requiring status was 47 years19. In these stud-
ies, insulin dependency was investigated 3–5 years after
diagnosis. In our study, we evaluated whether it was probable
or definite SPIDDM over an average duration of 16 years. The
C-peptide level may gradually decrease with prolonged observa-
tion, and differences based on age or GADAb levels may
become less apparent.

Strengths and limitations
This study has some limitations. First, it was a single-center
study, and institution-specific factors may limit the generaliz-
ability of the results. Most participants lived in Tokyo and its
neighboring prefectures, potentially introducing regional

variations into the data. Second, because our facility operates
within an urban university hospital, some of the study partici-
pants visited the facility for advanced fertility treatment options,
potentially leading to a higher proportion of women in their
20s and 30s compared with the typical Japanese population
with T1D. Third, the data used in this study were extracted
from medical records using the term “Type 1 diabetes,” which
prevented the inclusion of those with T1D described solely as
“diabetes.” Fourth, as the investigation was based on past medi-
cal records, some detailed data were missing. Moreover, our
study may have inadequately detected cases of SPIDDM, as we
did not measure GADAb and other islet-associated autoanti-
bodies unless SPIDDM was clinically suggested.
Nonetheless, our research possesses several notable strengths.

We conducted a comprehensive study encompassing all
patients who visited a single hospital for 13 years, identifying
482 individuals with newly diagnosed adult-onset T1D. In
Japan, there is no central database for individuals with
adult-onset T1D. Therefore, it is difficult to determine the
real-world age distribution of the disease. Furthermore, in a
previous study, the definition of adult-onset T1D included indi-
viduals ≥20 years without considering the differences between
individuals in their 20s and those in their 70s. This study
divided the adult population into 10-year segments and exam-
ined the proportion of the subtypes within each group. Addi-
tionally, in 2023, the diagnostic criteria for SPIDDM were
newly revised by the Japan Diabetes Society. As this study was
conducted at a single facility, some patients have been continu-
ously followed since the initial survey. A strength of this study
is that in 2023, we were able to evaluate C-peptide levels and
confirm definite SPIDDM and probable SPIDDM in the target
patients.
Our study revealed that as the onset age increased, the num-

ber of individuals with acute-onset T1D decreased, and the pro-
portion of those with SPIDDM increased. The proportion of
fulminant T1D was nearly constant. Definite SPIDDM had sig-
nificantly lower fasting C-peptide levels and BMI at the time of
diabetes diagnosis compared to probable SPIDDM. Our find-
ings suggest that the heterogeneity of adult-onset T1D may be
related to the age at onset; thus, further research is required to
corroborate our findings.
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