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Nivolumab-induced fulminant type 1 diabetes (T1D): the first Italian
case report with long follow-up and flash glucose monitoring
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Nivolumab, an Immune Checkpoint Inhibitor (ICI) against
programmed death-1 receptors expressed on T-lymphocytes,
has been approved by the Food and Drug Administration
(FDA) for the treatment of multiple cancers such as Non-
squamous Cell Lung Cancer [1]. There are some concerns
on this class of ICIs about immune-related adverse events,
including thyroid dysfunction, hypophysitis, adrenal insuf-
ficiency and autoimmune diabetes mellitus (DM) [1].

Fulminant DM is a clinical entity firstly described in
Japan, mainly characterized by markedly rapid onset of
hyperglycemia with ketoacidosis, near normal glycated
hemoglobin (HbAIc) levels despite remarkable hypergly-
cemia. Peculiar genetic factors, including human leukocyte
antigen genes, are associated with the development of this
subtype of diabetes and this could be the reason of the more
frequent presentation of these cases in Asian populations.
The Japanese Diabetes association has provided criteria for
the diagnosis of this form of DM [2].

Nivolumab-induced DM resembles fulminant DM as the
severe acute onset with extremely acute hyperglycemia and
DKA could lead, if not recognized and properly treated, to
patient exitus.

Several nivolumab-induced diabetic cases are reported
in literature but mainly in Asia or other continents, also
recently reviewed [3]. Here, we present, to our knowledge,
the first Italian nivolumab-induced fulminant type 1 DM
case report.
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The patient is a 42-year-old man affected by a pulmonary
adenocarcinoma at stage IV.

Despite his positive family history for TIDM (his father
died at 55 years for cardiac diabetic complications), the
patient had neither a history of diabetes mellitus himself
nor evidence of pancreatic metastases. He had been started
on nivolumab (3 mg/kg) once every 2 weeks on the 21st of
July 2016 for four cycles (last cycle the 2nd of September).
Fasting plasma glucose (FPG) was 87 mg/dL before start-
ing nivolumab, still 84 mg/dL in August and 103 mg/dL on
the 12th of September 2016. On 20th of September FPG
rose to 147 mg/dL. Preoperative checks required by thoracic
surgeon few days later revealed an FBG of 335 mg/dl and
HbAlc 6% (42 mmol/mol).

He was admitted in our Division on the 5th of October
2016 with mild diabetic ketoacidosis (arterial pH 7.29,
highly positive urine ketones), random PG of 632 mg/
dL with fructosamine 183.7 umol/l (vn < 285), 33 days
after the last administration of nivolumab. Basal serum
C-peptide was 0.2 ng/dL with no response to the gluca-
gon stimulation test (0.2 ng/mL in all the four determina-
tions of the test). Serum amylase and lipase were nor-
mal on admission. No history of flu-like symptoms in the
last 3 months before admission was reported. The patient
was diagnosed as having nivolumab-induced fulminant
T1DM with severe insulin deficiency. Antibodies against
glutamic acid decarboxylase were positive (22.9 U/ml),
whereas anti-IA2 (insulinoma-associated antigen-2) anti-
bodies and Islet Cell Autoantibodies (ICA) were nega-
tive. Human leukocyte antigen class II haplotypes were
DRB1*03:15-DQB1*02:06. He was treated with intrave-
nous hydration, insulin drip, and electrolyte replacement.
Thereafter, he continued to require insulin therapy and was
subsequently discharged on subcutaneous multiple daily
insulin (MDI) treatment. Serum C-peptide was still low at
0.1 ng/mL 3 months after the discharge, with a poor meta-
bolic control persistent until nowadays (about 2 years from
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Fig. 1 Flash glucose monitoring report of the patient

the diagnosis, C-peptide still 0.1 ng/ml), despite intensive
treatment with MDI.

We recently we have started using flash glucose moni-
toring (FGM) to improve his glucose control (Fig. 1).

Despite the MDI therapy scheme with increasing insu-
lin requirement (rising recently to 0.74 U/kg, basal 34%,
bolus 66%), the glycemic control of the patient is still
characterized by mean hyperglycemia (more evident dur-
ing night), marked glycemic variability and high risk of
hypoglycemia after meals.

Compared to other case reports in literature (followed-
up for few months), our novel findings are the relatively
long follow-up of 2 years with the observation of a persis-
tently reduced insulin secretion over time.

The temporal coincidence with nivolumab treatment
makes it unlikely to be a sporadic case of TIDM, moreo-
ver, the rapid onset of the this clinical picture, fulfilling
diagnostic criteria of fulminant T1DM, should alert also
the Italian clinician to recognize and diagnose this severe
clinical condition even at our latitudes.

Lastly, our findings are in line with those recently
reported by Marchand and coworkers in this journal [4].

In summary, we present a case of a patient developing
nivolumab-induced fulminant type 1 DM about 10 weeks
after starting nivolumab, with long lasting severe impair-
ment of insulin secretion and difficulty in achieving a good
metabolic control as pointed out in the FGM graph.

This report might provide some further clinical insight
into the pathophysiology of T1DM caused by nivolumab and
proves how this type of diabetes represents a challenge for the
clinician who may need to resort to technology for its proper
treatment.
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