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Diabetic ketoacidosis induced by a single dose of pembrolizumab☆,☆☆
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Immune checkpoint inhibitors are a new class of anticancer drugs recently approved by the US Food and Drug
Administration (FDA) for the treatment of variousmalignancies. Pembrolizumab is an immune checkpoint inhib-
itor that targets the programmed cell death protein-1 (PD-1) receptor and blocks its interaction with pro-
grammed cell death ligand-1 (PD-L1) and programmed cell death ligand-2 (PD-L2). Pembrolizumab was first
approved by the FDA in 2014 for the treatment of advanced melanoma and is currently approved for use in
non-small cell lung cancer and several other neoplasms. Immune checkpoint inhibitors such as pembrolizumab
have been reported to induce immune-mediated side effects, including type 1 diabetesmellitus in very rare cases
(0.1% in clinical trials). Here, we report the case of a womanwith no known history of diabetes who presented to
our emergency department in a state of diabetic ketoacidosis within 3 weeks of receiving only a single dose of
pembrolizumab therapy, and without any previous exposure to immunotherapy. This case of abrupt adult-
onset type 1 diabetes mellitus is an example of the undesirable side effects that can emerge after only a brief ex-
posure to an immune checkpoint inhibitor. Closemonitoring of patients receiving immune checkpoint inhibitors
is warranted for the early diagnosis and management of imminent and potentially life-threatening
complications.

© 2018 Elsevier Inc. All rights reserved.
1. Introduction

Immune checkpoint inhibitors (ICIs) are a new class of anticancer
drugs. The ICI pembrolizumab was first approved by the US Food and
Drug Administration (FDA) in 2014 to treat advanced melanoma and
is now also approved for use in non-small-cell lung cancer and other
neoplasms [1].

Type 1 diabetesmellitus (T1DM) is a rare immune-mediated side ef-
fect induced by ICIs, with an incidence rate of 0.1% in clinical trials [2].
Here, we report the case of a woman with sarcoma who presented to
our emergency department (ED) with diabetic ketoacidosis (DKA)
within 3 weeks of a single pembrolizumab treatment. This patient had
no previous exposure to immunotherapy. We believe this is the first
case of T1DM leading to DKA after only one dose of pembrolizumab.
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2. Case report

A 47-year-old woman was diagnosed in November 2017 with car-
diac angiosarcoma. She underwent neoadjuvant chemotherapy (doxo-
rubicin/ifosfamide (5 cycles) and gemcitabine/docetaxel (2 cycles)),
followed by surgical resection of the atrial mass in May 2018.
Postsurgery, she was started on pembrolizumab.

When the patient presented for her second pembrolizumab dose,
her blood glucose level was 452 mg/dL and she was sent to the ED for
evaluation. She reported having extreme polydipsia during the past
day andpolyuria throughout the past 2weeks, plus nausea, a soft linger-
ing headache, and visual changes. Blood pressure was 99/62 mm Hg,
heart rate 61 bpm, respiratory rate 19/min, temperature 36.8 °C, and ox-
ygen saturation 96% at intake. She had no history of diabetes or use of
diabetogenic medications, nor had she previously received ICIs. Further
workup revealed: glucose 523 mg/dL (an increase), urine ketones
80 mg/dL, WBC count 4200, arterial blood gas pH 7.25 and partial pres-
sure of carbon dioxide 33 mm Hg, potassium 4.6 mmol/L, bicarbonate
15 mEq/L, anion gap 26, and normal liver enzymes, creatinine, and
chest X-rays. To check for hypophysitis, TSH, FT4, cortisol, FSH, and LH
levels were measured [3]. Cortisol, FT4, and TSH were normal; FSH
and LH were slightly elevated, consistent with the patient's perimeno-
pausal age [4].

In the ED, the patient was rapidly treated for DKA with 8 units of in-
sulin IV push and was started on insulin infusion with concurrent
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hydration and electrolyte replacement to avoid further deterioration.
Endocrinologywas consulted and the patient was admitted to themed-
ical ICU. C-peptidewas 0.1 ng/mL (b0.8, reference range 1.1–4.4 ng/mL),
HbA1c 6.4%, serum β hydroxybutyrate 6.4 mmol/L (b0.4), anti-β-islet
cell antibodies were negative, and anti-GAD antibodies were positive
at 0.11 nmol/L (b0.02). In the ICU, nausea, malaise, and blurry vision re-
solved. By ICU day 2, her anion gap closed and she was able to tolerate
oral intake. She was switched to insulin detemir 8 units subcutaneous
BID and insulin lispro following a correctional scale.

On ICU day 3, she was transferred to a regular floor for close moni-
toring. Two days later, in stable condition, she was discharged home
on insulin degludec 15 units subcutaneous every morning and insulin
lispro following a correctional scale. She was to follow upwith endocri-
nology as an outpatient.

3. Discussion

This case of abrupt adult-onset T1DM is yet another example of un-
desirable side effects that can emerge after only brief exposure to an ICI.
Despite havingnopersonal or family history of diabetes, the patient pre-
sented with symptoms indicative of DKA—a medical emergency seen in
patients with T1DM [5]. Lack of any other trigger/history suggested
pembrolizumab-induced T1DM. Unlike our patient, most (4 of 6) pa-
tients in the few published case reports received ipilimumab before
starting pembrolizumab, and most were treated for melanoma [6].
The FDA has warned that pembrolizumab may cause immune-
mediated endocrinopathies [7]. To our knowledge, this is the first case
wherein T1DM-induced DKA occurred within a short 3-week
timeframe, and after only one dose of pembrolizumab.

Anti-PD1 drugs such as pembrolizumab act by removing a negative
regulatory signal on the cancerous cells, allowing T-cell activation and
boosting immune function [8] but also reducing tolerance and, conse-
quent, inducing autoimmune side effects. Case reports on anti-PD-1 im-
munotherapy describe some cases of anti-GAD antibodies and other
cases of antibody-negative T1DM [9]. Our patient did not show signs
of hypophysitis or any evidence of acute infection that may have trig-
gered this event. She had normal blood glucose levels 3 weeks earlier
and did not exhibit any symptom of diabetes. Although a case of fulmi-
nant T1DM after 2 doses of pembrolizumab has been documented [10],
we believe ours is thefirst case inwhich a patient developedDKA after a
single dose of pembrolizumab. This is highly unusual, as most immune-
related adverse events occur after ≥3 doses of immune checkpoint
therapy.

New immunotherapies that may lead to serious unexpected adverse
events are increasingly being used to treat awide range ofmalignancies.
Close monitoring of patients is warranted for early diagnosis and man-
agement of imminent and potentially life-threatening complications.
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