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An Ultra-Elderly Case of Acute-Onset Autoimmune Type 1
Diabetes Mellitus
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Abstract

We herein described a 96-year-old woman who was referred to our
hospital for a drowsy state. Since her blood glucose level was 600
mg/dL, HbAlc was 11.2%, and serum B-ketone bodies were low, she
was diagnosed with diabetic ketosis and hyperglycemic hyperosmolar
state. Acute-onset type 1 diabetes mellitus was diagnosed based on the
diagnostic criteria for acute-onset type 1 diabetes mellitus (2012) by
the Committee of the Japan Diabetes Society. There are currently no
epidemiological data available for the elderly with acute-onset type 1
diabetes in the Japanese population. This case revealed that acute type
1 diabetes may develop not only in the young-old or old-old, but also
in the ultra-elderly. To the best of our knowledge, our case is the old-
est among ultra-elderly cases of acute-onset type 1 diabetes mellitus.

Keywords: Acute onset; Autoimmune; Type 1 diabetes mellitus; El-
derly; Frailty; Honeymoon period

Introduction

Type 1 diabetes is characterized by the destruction of pancre-
atic P cells, which ultimately leads to an absolute deficiency
in the secretion of insulin and requires regular blood glucose
monitoring and treatment with insulin. In Japan, type 1 diabe-
tes is classified as fulminant, acute-onset, or slowly progres-
sive based on its onset and progression [1]. Among patients
who develop ketosis or diabetic ketoacidosis within 3 months
of the onset of hyperglycemic symptoms and require insulin
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treatment continuously after the diagnosis of diabetes, those
with anti-islet autoantibodies are diagnosed with acute-onset
type 1 diabetes mellitus (autoimmune).

Although the onset of type 1 diabetes can develop at any
age, it commonly presents in childhood or young adulthood.
Type 1 diabetes accounts for approximately 5% of all cases of
diabetes in Japan. Since there are currently no epidemiologi-
cal data available for adulthood, the exact incidence of type 1
diabetes in the elderly remains unclear.

Case Report

A 96-year-old woman was referred to our hospital for a drowsy
state. She had resided in a nursing home for 2 years before her
admission due to senile dementia. She was losing her appetite
and had lost the ability to stand 2 months ago. These conditions
were attributed to her advanced age. She had a low-grade fever
and cold-like symptoms, such as a nasal discharge and cough,
1 week before her admission. Since her level of consciousness
had gradually worsened and she had become somnolent, she
was taken to our hospital by ambulance. She was bedridden
and her responses were slow. She had a previous medical his-
tory of hypertension and mild heart failure, but did not have a
history of diabetes or a family history of type 1 or type 2 dia-
betes. On admission, the results of her physical examination
and vital signs were as follows: height, 143 cm; body weight,
34.0 kg; BMI, 16.6 kg/m?; body temperature, 35.7 °C; heart
rate, 64 beats/min; SpO,, 93% (on room air); respiratory rate,
14 breaths/min; and blood pressure, 220/70 mm Hg. Her blood
glucose level was 600 mg/dL, HbAlc was 11.2%, and serum
osmolality was 323 mOsm/kg. Although urine ketone bodies
were negative, blood ketone bodies were mildly elevated (Ta-
ble 1). Therefore, she was diagnosed with diabetic ketosis and
hyperglycemic hyperosmolar state.

The continuous intravenous infusion of fast-acting insulin
and saline were initiated. According to the diagnostic criteria
of type 1 diabetes mellitus proposed by the Japan Diabetes So-
ciety [1], the diagnosis of acute-onset autoimmune type 1 dia-
betes mellitus was made by a rise in the titer of the anti-GAD
antibody (797.0 U/mL) and decrease in endogenous insulin
secretory capacity (fasting serum C-peptide: 0.4 ng/mL). Her
HLA genotype was DRB1*13 and she did not have class II hu-
man leukocyte antigen (HLA) (DR 4, 9), which is associated
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Table 1. Laboratory Data

Urinalysis
Protein -
Glucose 3+
Ketone bodies -
Blood cell count
WBC 6,100/ul
Hb 10.1 g/dL
Plt 20.9 x 10%/uL
Blood chemistry
T-bil 0.3 mg/dL
AST 15SU/L
ALT 15U/L
ALP 421 U/L
AMY 20 U/L
BUN 34.8 mg/dL
Cr 0.96 mg/dL
Na 137.7 mEq/L
K 4.28 mEq/L
Cl 101.1 mEq/L
Alb 3.3 g/dL
LDL-C 148 mg/dL
HDL-C 29.7 mg/dL
TG 145 mg/dL
Posm 323 mOsm/kg
Diabetes-related data
PG 630 mg/dL
HbAlc 11.20%
GA 48.30%
GAD Ab 797 U/mL
T1A-2 Ab 0.4 U/mL
S-CPR 0.4 ng/mL
AcAc 206 uM/L
3-OHBA 276 uM/L
Serological test
CRP 4.5 mg/dL
ANA -
Endocrine examination
Free T3 1.4 pg/mL
Free T4 1.2 ng/dL
TSH 0.706 plU/mL
TgAb <10 IU/mL
TPOADb <51U/mL
Blood gas analysis (RA)
pH 7.443
pO, 68.8 mm Hg
pCO, 44.4 mm Hg
HCO; 29.7 mEq/L
BE 5.0 mEq/L
Anion gap 11.5 mEq/L
HLA genotypes
A*33, D*44
DRB1*13

AcAc: acetoacetic acid; 3-OHBA: 3-hydroxybutyrate; CPR; C-peptide
immunoreactivity. Blood gas analysis (RA: room air). Serum CPR was
drawn from a vein during morning fasting.

with susceptibility to type 1 diabetes in Japanese individuals
[2].

Since fluctuating levels of consciousness and decreased
food intake became persistent over the course of hospitaliza-
tion, an injection of bolus insulin on a regular schedule was dif-
ficult. Therefore, glycemic control was achieved using a sliding
scale of fast-acting insulin before each meal and two units of
insulin glargine as a basal insulin. The patient was bedridden
and needed assistance eating; therefore, she was transferred to
a nearby hospital on the 17th day of her hospitalization.

Her somnolence tendency persisted during half a day
throughout the hospitalization after changing hospital, and
dietary intake was unstable. Since her fasting blood glucose
level was from 60 to 90 mg/dL and was found to be stable,
insulin glargine was discontinued on the 20th day (third day
after changing hospital). Her HbAlc¢ level was gradually im-
proved to 6.5% on the 87th day, 6.3% on the 132nd day, and
6.1% on the 160th day. Her fasting serum C-peptide level was
also improved to 1.4 ng/mL on the 160th day as compared to
the value (0.4 ng/mL) on the admission. The restoration of the
endogenous insulin secretion capacity, which reduced the nec-
essary amount of insulin, was considered to be brought as a
result of release from glucose toxicity or a honeymoon period.
Although her preprandial blood glucose levels were slightly
high (140 - 220 mg/dL), it was possible to follow up without
the need to resume the insulin treatment. Although her tailor-
made daily food calorie was between 800 and 900 kcal, her
dietary intake was decreased and unstable. No complications
of metabolic imbalance with a regular blood test were also de-
tected after changing hospital. She died of natural causes on
about 6 months after changing hospital.

Discussion

The 2012 Japanese National Health and Nutrition survey es-
timated that approximately 20.5 million individuals were ei-
ther strongly suspected of having or potentially had diabetes.
Although the number of children and adults among this group
is gradually decreasing, the number of elderly individuals is
rapidly increasing [3]. However, the subjects included in this
report were mostly considered to have type 2 diabetes because
type 1 diabetes only accounts for approximately 5% of all
cases diagnosed with diabetes in the Japanese population [4].
Type 1 diabetes is the main type of diabetes in the young,
accounting for 85% or more of all individuals with diabetes
in those less than 20 years old worldwide. The incidence rate
of type 1 diabetes increases from birth and peaks between the
ages of 10 and 14 years [5]. The incidence of type 1 diabetes
in adults is generally lower than that in children, with approxi-
mately 25% of those with type 1 diabetes being diagnosed in
adulthood. Clinical presentation occurs at all ages and as late
as the ninth decade of life. On the other hand, the prevalence
of type 1 diabetes in the Japanese population is less than one-
tenth that in most Caucasian populations. An epidemiological
study had not previously been conducted on the prevalence of
type 1 diabetes in the elderly in Japan [6]. However, approxi-
mately 30 cases of new onset acute-onset type 1 diabetes mel-
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litus, including fulminant cases, aged 75 or older, have been
reported since 1997 [7]. Since most of these cases were de-
scribed in Japanese, they cannot be cited here.

Although she did not have a previous history of diabetes
and a family history of type 1 or type 2 diabetes, it was not
clear whether she might have been potentially suffering from
type 2 diabetes or slow progressive insulin dependent diabetes
mellitus (SPIDDM) before the hospitalization. Although type
1 diabetes generally occurs when about 90% of the body’s in-
sulin producing cells have been destroyed, most patients still
are producing some insulin at the time that type 1 diabetes is
diagnosed. The honeymoon period, which appears shortly af-
ter the onset of type 1 diabetes and persists for a few months
to a few years, is sometimes experienced. During the honey-
moon period, some patients regain beta cell activity transiently
and the patient’s insulin requirements are minimal and some
patients are able to maintain normal or near normal blood glu-
cose with reduced or no use of insulin [8]. Since she died after
about 6 months from the onset and could not observe for a
long period, it was not clear whether her stage was during the
honeymoon period or her condition was SPIDDM. Therefore,
we diagnosed with acute-onset type 1 diabetes mellitus based
on the diagnostic criteria for acute-onset type 1 diabetes mel-
litus (2012) by the Committee of the Japan Diabetes Society.
To the best of our knowledge, our case is the oldest among
elderly patients with new onset acute-onset autoimmune type
1 diabetes mellitus.

The very old, aged 75 or older, are often accompanied by
numerous comorbidities and geriatric conditions, so-called
frailty. Frailty is defined as a syndrome of decreased reserve
and resistance to stressors and is clinically expressed as mus-
cle weakness, poor exercise tolerance, factors related to body
composition, sarcopenia, and disability [9]. Antidiabetic ther-
apy for the elderly with frailty such as our case needs to con-
sider not only the standard goal of lowering hyperglycemia
levels, but also improvements in the quality of life and life
expectancy of patients. However, since there is currently no
definitive evidence for the management of blood glucose and
HbAlc in the elderly with diabetes, treatment guidelines based
on data extrapolation from younger adults and expert opinions
cited from reliable evidence are applied. According to some of
these guidelines, moderate glycemic control (HbAlc 7-8.5%)
is considered appropriate for the elderly with frailty to avoid
severe hypoglycemia [10, 11].

Insulin therapy is required in the treatment of type | dia-
betes in order to prevent serious states such as severe hyper-
glycemia and diabetic ketoacidosis. The multiple daily injec-
tion (MDI) regimen composed of basal and bolus insulin is
generally used to treat type 1 diabetes. However, older adults
have multiple comorbidities, functional disabilities, erratic
food intake, and insufficient social support [12]. The elderly
may present with less typical symptoms of hyperglycemia or
hypoglycemia than those of healthy individuals because of
variable dietary habits and a poorer ability to recognize and
relate these symptoms. In order to prevent severe hypergly-
cemia and hypoglycemia, insulin treatment strategies and de-
livery approaches must be individualized and differentiated
between healthy older adults and those with frailty and limited
life expectancy, such as the present case. Therefore, clinical,
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functional, and psychosocial factors need to be identified and
addressed when developing treatment plans. In the present
case, the ability of our patient to learn the manipulation of in-
sulin self-injections and self-monitoring of blood glucose lev-
els was low because she exhibited cognitive impairments and
repeated disturbances of consciousness regardless of her blood
glucose levels. Although extreme hyperglycemia and hypogly-
cemia were not detected after her admission, she had repeated
somnolence during hospitalization. Although the influence of
her advanced age was considered as a cause of somnolence,
a definitive cause could not be determined. Since food intake
varied at each meal, the amount of which was small, glycemic
control was also unstable. Therefore, it was impossible to fix
an amount of bolus insulin, and a sliding scale of fast-acting
insulin before each meal and insulin glargine as a basal insulin
were used to achieve glycemic control.

Class I HLA-DR and -DQ genes are known to be associ-
ated with type 1 diabetes in almost all ethnic groups. How-
ever, the relevant alleles and haplotypes differ among each
ethnic group. The DR4 (DRB1*04:05-DOB1*04:01) and DR9
(DRB1*09:01-DQB1*03:03) haplotypes have been linked to
the development of type 1 diabetes in Japanese and most east-
Asian populations [2]. On the other hand, the DR2 haplotype
(DRB1*15:01-DQB1*06:02) is negatively associated with
type 1 diabetes in the Japanese population. In the present case,
her haplotypes were unrelated to the above-described suscep-
tible or insusceptible gene.

Conclusion

Older adults with type 1 diabetes are a heterogenecous group.
Although epidemiological studies are important for contribut-
ing to better therapeutic approaches, the prevalence of elderly
individuals with type 1 diabetes is very low in Japan and, thus,
has not been examined in detail. The treatment plan for elderly
individuals with type 1 diabetes, especially when accompanied
by frailty, needs to focus on preventing hypoglycemia and se-
vere hyperglycemia, and address individualized physical, emo-
tional, and social challenges in order to enhance the safety and
quality of life of patients. This case revealed that acute type 1
diabetes may develop not only in the young-old or old-old, but
also in the ultra-elderly. To the best of our knowledge, our case
is the oldest among elderly patients with new onset acute-onset
autoimmune type 1 diabetes mellitus in Japan.
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