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ABSTRACT

Fulminant type 1 diabetes (fT1D) is a severe
subtype of type 1 diabetes which progresses
rapidly with islet cells destroyed almost com-
pletely within a short period of time. It is often
characterized by flu-like or gastrointestinal
symptoms at the onset with negative islet-as-
sociated autoantibodies, resulting in an abso-
lute deficiency of endogenous insulin secretion.
Poor prognosis can be caused by the signifi-
cantly higher incidence of metabolic disorders
(such as severe ion disorders and elevated serum
pancreatic enzymes), acute and chronic com-
plications if not diagnosed and treated in a
timely manner. We herein describe an fT1D
patient with gastric and urinary retention along
with severe ion disturbance, whose laboratory
tests revealed diabetic ketoacidosis, peripheral
neuropathy, retinopathy, nephropathy, and
hypoproteinemia.
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CASE REPORT

A 67-year-old Chinese woman was referred to
our hospital with swallowing difficulty and
nausea for 2 weeks, palpitation and frequent
urination for 3 days. Informed consent was
obtained from her for being included in the
study.

The patient complained of a sensation of
foreign body and obstruction in the pharynx,
and a feeling of fullness after meals accompa-
nied by nausea and suffocation. Symptoms
worsened 3 days prior to admission, the patient
could no longer eat, and her urine volume
increased significantly. One day before admis-
sion, laboratory tests showed blood potassium
was 2.44 mmol/l, and a potassium supplement
was given. Gastroscopy showed that flat erosive
gastritis covered with plenty of brittle white
purulent secretions and gastric retention. The
patient had a partial thyroidectomy for thyroid
mass 30 years ago. At admission, fingertip blood
glucose was 23.5 mmol/l. Physical examination
showed T 36.5 �C, pulse 93 beats/min, respira-
tory rate 26 beats/min, BP 104/66 mmHg,
height 1.56 m, weight 50 kg, BMI 20.55 kg/m2.
The patient was dehydrated with poor skin
elasticity, breathing heavily with mild edema of
the lower limbs. Biochemistry tests showed
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elevated WBC, NE, and CRP (C-reactive protein)
indicating bacterial infection; routine urine
analysis showed high levels of bacteria and
WBC while urine culture found growth of fae-
cium indicating urinary tract infection. Gas-
troscopy showed flat erosive gastritis covered
with plenty of brittle white purulent secretions,
and feces culture found growth of albicans
indicating gastrointestinal tract infection; blood
glucose was elevated significantly while pH and
bicarbonate decreased significantly along with
urine routine showed urine protein 2?, glucose
4?, ketone body 4? indicating diabetic
ketoacidosis which was probably induced by
gastrointestinal tract and urinary tract infec-
tion; albumin and potassium were low indicat-
ing hypoproteinemia and hypokalemia; urine
microalbumin/urinary creatinine and 24 h
urine protein quantity were elevated signifi-
cantly indicating severe diabetic nephropathy;
blood glucose and glycated albumin were ele-
vated significantly while glycated hemoglobin
was elevated slightly with low levels of serum
C-peptide indicating short course of disease
with large fluctuations of blood glucose owing
to islet beta cells being rapidly and almost
completely destroyed; type 1 diabetes autoan-
tibody (GAD, IA2A, ZnT-8A, ICA, IAA) and
antinuclear antibody series were negative.
Related biochemical parameters over time are
shown in Table 1. Electromyography showed
peripheral nerve damage with feeling and
motor fibers both remained. Fundus photogra-
phy showed hemorrhage and exudation in the
posterior thin pole retinal arteries. Abdominal
CT showed that the gastric antrum wall was
thickened because of edema, the bladder wall
was thickened with multiple diverticula, and
abdominal and pelvic fluid existed with no
abnormality on the pancreatic image. Urinary
system ultrasound showed chronic cystitis with
urinary retention. The patient was diagnosed
with fT1D presenting with diabetic ketoacido-
sis, diabetic peripheral neuropathy, binocular
diabetic retinopathy, diabetic nephropathy
stage IV, esophagitis, gastric retention, hypo-
kalemia, hypoproteinemia, urinary tract infec-
tion, chronic cystitis and urinary retention. The
patient was given a large amount of fluid with
small doses of insulin intravenous pumping to

correct ketoacidosis along with treatments of
potassium supplementation, acid-suppression,
anti-inflammation, and albumin supplementa-
tion. The patient was then given insulin glar-
gine 10 U at bedtime every night and insulin
aspart 6 U before each meal to control blood
sugar shortly after ketoacidosis was corrected.
Symptoms such as dysphasia, frequent urina-
tion, and polyuria gradually relieved after
2 weeks. Fundus laser treatment, nerve nutri-
tional treatment, and treatment to improve
microcirculation were also used to improve the
symptoms. The gastroscopy and urinary system
ultrasound after about 1 month of treatment
revealed that gastric and urinary retention dis-
appeared with no organic lesions (Figs. 1, 2, 3).
As a result of repeated hypoglycemia, the insu-
lin glargine was gradually reduced to 7 U every
night and insulin aspart was reduced to 5 U,
5 U, and 4 U before each meal to control blood
sugar when she was discharged from the
hospital.

DISCUSSION AND CONCLUSION

Fulminant type 1 diabetes is a severe subtype of
type 1 diabetes first introduced by Imagawa in
2000 with islet beta cells rapidly and almost
completely destroyed in a short period of time
leading to an absolute lack of endogenous
insulin secretion. The islet-associated autoanti-
bodies are usually negative with significantly
high incidence of metabolic disorders, acute
and chronic complications accompanied by
severe ion disorders and elevated serum pan-
creatic enzymes [1]. Criteria for definite diag-
nosis of fT1D set by the Japan Diabetes Society
(JDS) in 2012 include (1) occurrence of diabetic
ketosis or ketoacidosis soon (approximately
7 days) after the onset of hyperglycemic symp-
toms (elevation of urinary and/or serum ketone
bodies at first visit), (2) plasma glucose
level C 16.0 mmol/l (C 288 mg/dl) and glycated
hemoglobin level\8.5% (JDS value) at first
visit, (3) urinary C-peptide excre-
tion\ 10 lg/day or fasting serum C-peptide
level\0.3 ng/ml (\0.10 nmol/l) and\ 0.5 ng/
ml (\ 0.17 nmol/l) after intravenous glucagon
(or after meal) load at onset [2]. fT1D is
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Table 1 Biochemistry parameters

Test Result (date) Normal range

Routine blood analysis

WBC 17.0 9 109/l

(2018.04.25)

7.0 9 109/l

(2018.04.28)

3.5–9.7 9 109/l

NE 15.5 9 109/l

(2018.04.25)

5.5 9 109/l

(2018.04.28)

1.9–7.2 9 109/l

CRP 34.4 mg/l

(2018.04.25)

10.4 mg/l

(2018.04.28)

6.1 mg/l

(2018.05.02)

0–8 mg/l

Albumin 34.8 g/l

(2018.04.25)

24.0 g/l

(2018.05.14)

28.1 g/l

(2018.05.21)

35–53 g/l

Potassium 2.71 mmol/l

(2018.04.25)

2.49 mmol/l

(2018.04.26)

4.43 mmol/l

(2018.05.02)

3.5–5.5 mmol/l

Blood gas analysis

PH 7.045

(2018.04.25)

7.319

(2018.04.26)

7.415

(2018.04.27)

7.35–7.45

Table 1 continued

Test Result (date) Normal range

HCO3
- 4.7 mmol/l

(2018.04.25)

15.0 mmol/l

(2018.04.26)

24.2 mmol/l

(2018.04.27)

22.0–26.0 mmol/

l

Routine urine analysis

Protein 2 ? (2018.04.25)

1 ? (2018.04.26)

Negative

(2018.05.02)

Negative

(2018.05.21)

Negative

Glucose 4 ? (2018.04.25)

3 ? (2018.04.26)

Negative

(2018.05.02)

2 ? (2018.05.21)

Negative

Ketone bodies 4 ? (2018.04.25)

1 ? (2018.04.26)

Negative

(2018.05.02)

Negative

(2018.05.21)

Negative

Bacteria 6776/ll

(2018.04.25)

2416/ll

(2018.04.26)

1341/ll

(2018.05.02)

186/ll

(2018.05.21)

0–385.8/ll
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particularly prevalent in East Asia such as Japan,
South Korea, Philippines, and China, while
cases are rarely found in Caucasians and Native
Americans with no seasonal or regional varia-
tions. Former reports showed that the preva-
lence of fT1D in Japan is about 19.4% of
patients with T1D ketoacidosis. The incidence
of fT1D in newly diagnosed T1D patients is
7.1% in Korea and about 1.5–5.45% in China
[3]. Koga et al. confirmed that the ratio of serum
glycated albumin to glycated hemoglobin (GA/
HbA1c) was significantly elevated in the early
stage of fT1D. The cutoff value of 3.2 can

generate 97% sensitivity and 98% specificity for
distinguishing between fT1D and type 2 dia-
betes. Compared with GA or HbA1c, GA/HbA1c
can better reflect short-term glycemic fluctua-
tions in fT1D patients [4].

The pathogenesis of fT1D is still unclear
while class II HLA is closely related to fT1D.
Kwak et al. found that HLA DRB1*04:05-
DQB1*04:01 haplotype was significantly asso-
ciated while histidine residues at HLA-DRb113
were less associated with increased risk of fT1D
in Korean patients [5]. CD4?CD45RA-FoxP3high

activated regulatory T cells play an important
role in T cell-mediated immune responses and
are impaired in both fT1D and autoimmune
type 1 diabetes (T1AD) patients with large
numbers of infiltrating T cells and macrophages
in the pancreas [6]. Haseda et al. found that
anti-CD300e antibody is a novel biomarker that
can help diagnose fT1D [7]. Wang et al. found
that the expression of IFN-c significantly
increased in peripheral blood mononuclear cells
of fT1D patients indicating that autoimmune
responses are related to fT1D in Chinese
patients [8]. Nagafuchi et al. found that TYK2
mutation may be associated with the suscepti-
bility of virus-induced fT1D with flu-like
symptoms, and the risk of anti-GAD antibody-
negative patients significantly increased com-
pared with anti-GAD antibody-positive patients
[9]. The occurrence of fT1D during pregnancy
accounts for 34.6% of all female T1D patients
which contributes to the poor maternal and
fetal prognosis. If not promptly treated, an
increased risk of complications with about
88.9% of chance of having a stillbirth may
happen [10]. Japan has reported a number of
patients who developed fT1D after anti-PD-1
drug therapy, which may be due to inappro-
priate activation of T cells in a population of
HLA haplotype DRB1*04:05-DQB1*04:01
[11–13].

Decreased endogenous insulin secretion
leads to fluctuations in blood glucose and sud-
den increase in blood glucose can lead to com-
plications of microvascular disease in fT1D
patients. However, Hiroko et al. found there is
no significant difference in the incidence of
microvascular complications between fT1D
patients and non-fT1D patients because early

Table 1 continued

Test Result (date) Normal range

WBC 50.9/HP

(2018.04.25)

368.5/HP

(2018.04.26)

1059.8/HP

(2018.05.02)

16.8/HP

(2018.05.21)

0–4.5/HP

Blood glucose 25.03 mmol/l

(2018.04.25)

3.9–6.11 mmol/l

Glycated albumin 33.58% 11–16%

Glycated

hemoglobin

6.9% 4.8–6.0%

C-peptide

Fasting 0.28 ng/ml 0.78–5.19 ng/ml

60 mins after

meal

0.41 ng/ml –

120 mins after

meal

0.38 ng/ml –

Type 1 diabetes

autoantibody

series

GAD, IA2A,

ZnT-8A, ICA,

IAA

All negative

Negative

Antinuclear

antibody series

All negative Negative
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intensive glycemic control may effectively pre-
vent microvascular complications [14]. With
significantly higher titers of immunoglobulin A
and coxsackievirus, poliovirus, and echovirus,
the occurrence of renal insufficiency in patients
with fT1D was significantly higher than non-
fT1D patients because enterovirus is the

causative factor of glomerulonephritis which
can lead to the high risk of renal insufficiency in
patients with fT1D [15]. Gastroparesis is often
secondary to diabetes, and is characterized by
delayed gastric emptying without significant
structural abnormalities accompanied with
chronic nausea and vomiting, early satiety,

Fig. 1 Gastroscopy images of upper esophagus (a), middle esophagus (b), esophageal cardia (c), and gastric fundus
(d) before treatment

Fig. 2 Gastroscopy images of upper esophagus (a), middle esophagus (b), esophageal cardia (c), and gastric fundus (d) after
treatment

Fig. 3 Ultrasound images of bladder before (a) and after (b) treatment
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postprandial fullness, and stomachache [16]. It
is not only related to irreversible diabetic auto-
nomic neuropathy but also to the loss of inter-
stitial cells of Cajal or dysfunction or
insufficient neurotransmission. Furthermore,
short-term hyperglycemia can also slow down
gastric emptying [17]. Diabetic genital auto-
nomic neuropathy can cause dysuria and uri-
nary retention, which greatly increases the risk
of urinary tract infections [18].

Patients with fT1D are often diagnosed with
ketoacidosis whose acute phase should be
treated by intravenous injection of small doses
of conventional insulin and intravenous rehy-
dration. After ketoacidosis is corrected, multi-
ple subcutaneous insulin injections or
continuous subcutaneous insulin infusion
should be given immediately. Imagawa et al.
found that insulin doses for fT1D patients were
0.7–0.8 U/kg/day, which is higher than
0.5–0.6 U/kg/day for T1AD patients. The dif-
ference of initial insulin dose between fT1D
patients (0.63 ± 0.22 U/kg/day) and non-fT1D
patients (0.43 ± 0.21 U/kg/day) did not show a
statistically different microvascular complica-
tion rate between fT1D and non-fT1D patients
[19]. Glucagon-like peptide I (GLP-1) receptor
agonists have been reported to decrease cell
destruction and prevent viral-induced diabetic
myocarditis. Together with continuous glucose
monitoring, the occurrence and development
of microvascular complications in fT1D
patients can be reduced [20].

In conclusion, although cases of fT1D have
already been published since the original
description, few were accompanied with severe
autonomic nervous disorders such as gastric
retention and urinary retention. The GA/HbA1c
of the patient was 4.87, indicating a short
course of disease with a significant fluctuation
of blood glucose. Although the C-peptide level
was low, the reason for the residual beta cell
function in this case may be a result of timely
intensive insulin therapy in the early stages of
the disease. Although the patient’s course is
extremely short, she had severe autonomic
nervous disorder such as gastric retention, uri-
nary retention, and rapid onset of serious dia-
betic peripheral neuropathy, binocular diabetic
retinopathy, and diabetic nephropathy within

1 month after the onset of ketoacidosis which
were not consistent with the course of the dis-
ease. After treatment, the patient’s autonomic
nervous disorder and local infection were
quickly improved. However, the patient’s islet
secretion function was severely impaired with
largely fluctuating blood glucose and asymp-
tomatic hypoglycemia occurred repeatedly.
This case highlights that we should pay more
attention not only aim to control blood glucose
fluctuation effectively but also to whether there
are existing chronic complications, so that
appropriate treatment can be given as soon as
possible to improve the long-term prognosis of
patients.
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