Acute-onset type 1 diabetes mellitus caused by
nivolumab in a patient with advanced
pulmonary adenocarcinoma

Nivolumab, an antibody against pro-
grammed death-1 expressed on T-lym-
phocytes, is an attractive tool for the
treatment of advanced malignant tumors,
but there are concerns about immune-
related adverse events, including the insu-
lin-deficient type of diabetes mellitus™.
The patient was a 73-year-old man
with stage IV pulmonary adenocarci-
noma. He had neither a history of dia-
betes mellitus nor evidence of pancreatic
metastases. He had been started on nivo-
lumab (3 mg/kg) once every 2 weeks.
Random plasma glucose (PG) was at
122 mg/dL before initiation of nivolumab
and at 112 mg/dL with glycated hemoglo-
bin (HbAlc) of 5.6% on the first day of
the fourth administration of nivolumab.
He developed fatigue and appetite loss
with random PG of 285 mg/dL on the
first day of the 11th administration of
nivolumab. He was admitted as a result of
extreme fatigue, weight loss (-7 kg/
month) and thirst, with random PG of
708 mg/dL and HbAlc of 9.4% 21 days
after the 11th administration of nivolu-
mab (Table 1). Serum C-peptide was
0.97 ng/dL, and urinary C-peptide was
4.02 pg/day. Neither serum amylase nor
lipase was measured on admission. The
patient was diagnosed as having the insu-
lin-deficient type of diabetes mellitus, and
was started on multiple insulin injection
therapy. Serum C-peptide decreased fur-
ther to 0.26 ng/mL, with urinary C-pep-
tide excretion of 4.26 pg/day on the third
day of admission. A glucagon tolerance
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test showed impaired insulin secretion
(Table 1). Antibodies against glutamic
acid decarboxylase, insulin, insulinoma-
associated antigen-2 and zinc transporter 8
were not detected. Human leukocyte anti-
gen class II haplotypes were DRBI*09:01-
DQBI1%03:03 and DRBI*01:01-DQBI*05:01.
Serum C-peptide was still low at 0.5 ng/

treatment with multiple insulin injections
was continuing.

Pneumonitis was first noted in the left
lower lung lobe on computed tomogra-
phy carried out on the first day of the
seventh administration of nivolumab.
Exacerbation of the pneumonitis was
observed on computed tomography car-

mL 6 weeks after admission, and ried out 1 week after the 11th
Table 1 | Laboratory data on admission
Urinalysis PG 708 mg/dL
pH 75 HbA1c 134%
Protein - TSH 052 pu/mL
Glucose >2,000 mg/dL F-T3 202 pg/mL
Blood - F-T4 1.03 ng/dL
Ketone - Venous blood gases
CBC pH 7.39%
WBC 2,700/pl pCO, 369 mmHg
RBC 540 x 10%/uL HCO5- 221 mM/L
Hb 11.1 g/dL BE —2.3 mM/L
Ht 338% Time course of serum C-peptide
Plt 193 x 10%/uL Day 1 097 ng/mL
Biochemistry Day 2 054 ng/mL
TP 8.1 g/dL Day 3 026 ng/mL
Alb 3 g/dL Day 7 049 ng/mL
BUN 14 mg/dL Time-course of urinary C-peptide
Cre 093 mg/dL Day 2 4.02 pg/daily
Na 127 mEg/L Day 3 4.26 pg/daily
K 3.7 mEg/L Glucagon tolerance test C-peptide
d 97 mEg/L 0 min 049 ng/mL
ALP 290 IU/L 6 min 083 ng/mL
y-GT 12 1U/L HLA genotype
AST 17 1U/L DRB1*09:03-DQB1*03.03
ALT 13 U/L DRB1*01.01-DQB1*05:01
LDH 260 1U/L
CK 94 1U/L
T-bil 06 mg/dL
CRP 18 mg/dL

v-GT, y-glutamyl transpeptidase; AST, aspartate aminotransferase; Alb, albumin; ALP, alkaline phos-
phatase; ALT, alanine transaminase; BE, base excess; BUN, blood urea nitrogen; CBC, complete
blood cell count; CK; creatine kinase; Cre, creatine; CRP, C-reactive protein; F-T3, free triiodothy-
ronine; F-T4, free thyroxine; Hb, hemoglobin; HbATc, glycated hemoglobin; HLA, human leuko-
cyte antigen; Ht, hematocrit; LDH, lactate dehydrogenase; PG, plasma glucose; Plt, platelets; RBC,
red blood cells; T-bil, total bilirubin; TSH, thyroid-stimulating hormone; WBC, white blood cells.
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administration of nivolumab, which led
to the termination of the scheduled 12th
administration of nivolumab. Around the
same time, the patient developed vitiligo
on his forehead, forearm and back of the
hand.

Hughes et a’. reported that the time
to the development of severe hyper-
glycemia or ketoacidosis spanned 1 week
to 5 months after initiation of antipro-
grammed death-1 immunotherapy. In
the present case, PG increased to
285 mg/dL 22 weeks after administration
of nivolumab, and the patient developed
symptoms associated with hyperglycemia
with HbAlc of 9.4% 25 weeks after start-
ing nivolumab. Considering the duration
of hyperglycemia of more than 3 weeks,
the increased HbAlc to more than 8.7%
and the absence of ketoacidosis or keto-
nuria, the patient was diagnosed as hav-
ing acute-onset type 1 diabetes mellitus
rather than fulminant type 1 diabetes
mellitus®. DRBI*09:01-DQBI1*03:03 has
been reported to confer strong suscepti-
bility to acute-onset type 1 diabetes mel-
litus in cases with at least one of the
islet-related  autoantibodies®. ~ Although
the present case also had DRBI*09:01-

DQBI*03:03, autoantibodies for glutamic
acid decarboxylase, insulin, insulinoma-
associated antigen-2 and zinc transporter
8 were negative.

In summary, a patient who developed
acute-onset type 1 diabetes mellitus
22 weeks after taking nivolumab, with
simultaneous exacerbation of pneumonitis
and development of vitiligo, was described.
This report might provide some insight
into the pathophysiology of type 1 diabetes
mellitus caused by nivolumab.
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