
Anti–Programmed Death 1 (PD-1)
Antibodies and the Pancreas:
A Diabetic Storm Ahead?
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CASE SUMMARY

c 55-year-old Caucasian man with advanced pulmonary pleomorphic carcinoma
c Normal BMI: 20.9 kg/m2

c Developed a fulminant diabetes (revealed by ketoacidosis, HbA1c 8.2%
[66.1 mmol/mol]) and hypophysitis after nine courses of nivolumab (anti–
programmed death 1 [PD-1]), in parallel with a partial tumor response

c Computed tomography scans showed a dynamic volume change in the pancreas
(initial increase after four courses of nivolumab followed by a dramatic decrease
at diabetes onset and 3 months later)

c Negative for type 1 diabetes–associated autoantibodies
c Class II HLA haplotypes (DR12-DQ7/DR15-DQ6) not associated with type 1 diabetes
c Bihormonal pancreatic failure: C-peptide undetectable despite the use of ultra-

sensitive assay, blunted glucagon response after mixed-meal test
c Reductionof exocrinepancreatic function (decrease in fecal elastase-1; 110mg/g

stool, n. 200)

CASE NARRATIVE

Nivolumab, a human IgG4 programmed death 1 (PD-1) immune checkpoint–inhibitor
antibody, disrupts PD-1–mediated signaling and restores antitumor immunity (1).
Many recent studies have emphasized the importance of anti–PD-1 antibodies to
improve survival outcomes among patients with advanced melanoma or lung cancer.
Several endocrinological side effects have been reported and a few patients developed
insulin-requiring diabetes (2). Some cases of fulminant diabetes (extremely acute onset
with a near-normal HbA1c) have been described with PD-1 inhibitors (3), even though
this subtype of diabetes is usually exceptional in Caucasian subjects.
We recently reported the oncological aspects of a 55-year-old lean Caucasian patient

(BMI 20.9 kg/m2) with no familial history of diabetes or autoimmune disease who
developed an immediate insulin-requiring diabetes revealed by ketoacidosis (HbA1c
8.2% [66.1mmol/mol]) after nine courses of nivolumab for ametastatic lung pleiomorphic
carcinoma (left 70-mmparamediastinalmass, left 50-mmand right 20-mmadrenalmasses)
with a prolonged tumor response (4). One month later he presented a hypophysitis
(secondary adrenal insufficiency revealed by asthenia, hypotension, and hyponatremia;
there was still a corticotroph failure 9 months later).
As shown in Fig. 1, while pancreas volume increased initially by 15% after four

courses of nivolumab, this patient developed dramatic pancreatic atrophy with a
63% decrease from the initial volume 3 months after diabetes onset. The subject did
not have any abdominal pain during nivolumab treatment. Type 1 diabetes (T1D)–
related autoantibodiesdi.e., islet cell (ICA), glutamic acid decarboxlyase (GADA),
insulinoma-associated protein 2 (IA-2A), islet-specific zinc transporter 8 (ZnT8A), and
insulin (IAA)dwere all negative. HLA class II haplotypes (DR12-DQ7/DR15-DQ6)
were not those associated with T1D. The C-peptide response to a mixed-meal test
(Delical HP HC; Lactalis, Torcé, France) was completely abolished despite the use of an
ultrasensitive assay (Mercodia, Uppsala, Sweden), in contrast to what is generally
observed during the first year of classical T1D (5). In addition, glucagon response as
measured by a solid-phase two-site enzyme immunoassay (Mercodia) with a detection
limit of 1 pmol/L was also blunted, with a reduction of 44% of the peak value and 54%
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of the area under the curve during the
mixed-meal test in comparison with the
mean 6 SEM value of 14 C-peptide–
negative patients with long-standing
T1D (31.85 vs. 73.066 8.1 pmol/L). There
was also a decrease in fecal elastase-1
(110 mg/g stool, n. 200) without clinical
repercussion.
We describe herein for the first time a

case of fulminant diabetes induced by a
PD-1 inhibitorwith abihormonal pancreatic

failure in addition to a reductionof exocrine
pancreatic function with acute pancreas
atrophy.

In theusual presentationof autoimmune
T1D, the exocrine pancreas shows mild im-
mune cell infiltration (6). There is a neces-
sity to further understand the underlying
mechanisms of this fulminant form of
nivolumab-induced diabetes, in particular
the importance of exocrine inflammation
that could explain the increase of pancreas

volume before diabetes onset. We won-
dered why this patient developed rapid
b-cell loss despite the absence of a high-
risk T1D HLA profile and the absence of
b-cell autoantibodies. Whether this form
of fulminant diabetes was precipitated by
the activation of resident immune cells
and the development of pancreatitis
requires further exploration. A better un-
derstanding of these mechanisms should
also benefit insight about the classical
form of autoimmune T1D.
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Figure 1—Evolution of pancreatic volume during nivolumab treatment (inmonths). Four abdominal
computed tomography (CT) scans were performed on a 64-slicemultidetector CT scanner (120 kVp;
pitch, 1.375; interslice spacing, 1.25 mm; slice thickness, 1.25 mm) before treatment (M0) and
during follow-up (M2 to M8; nivolumab was discontinued at diabetes onset [M5]). For volume
assessment, manual segmentations and 3-D rendering reconstructions were performed on portal
venous phase contrast–enhanced CT images using postprocessing software (IntelliSpace Portal 9.0,
Philips Healthcare) with an interactive contour delineation tool (Smart Brush).
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