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Abstract

Immunotherapy is used more often than ever before to treat aggressive cancers such as small cell lung cancer. Although im-
munotherapy has fewer side effects than traditional chemotherapy, it is important to be aware of the rare life-threatening side
effects. Our patient was started on immunotherapy with Nivolumab for extended stage Small Cell Lung Cancer (SCLC). After
initiation she presented to the intensive care unit (ICU) with severe Diabetic Ketoacidosis (DKA), interestingly without any his-
tory of diabetes, hyperglycemia or pancreatic metastasis. She received protocol driven DKA therapy with improvement in her
symptoms and resolution of DKA. Insulin-Dependent Diabetes Mellitus (IDDM) from Nivolumab is a side effect that is rarely
reported in literature, hence making our patient’s case highly valuable. We describe her treatment course as well as review 50
cases of DKA after treatment with Nivolumab for a variety of malignancies. The primary objective of this review is to evaluate
if there could be a way to screen potential Nivolumab recipients for potential reactions, such as DKA.
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Introduction

Nivolumab is a monoclonal antibody against programmed cell
death receptor-1 (PD-1) [1] that is being used increasingly in
patients with high grade cancers due to its relatively lower side
effect profile and better patient tolerance. Although Nivolumab
is associated with improved cancer outcomes, it can be associ-
ated with detrimental immune related side effects that increase
short term mortality. With the use of immune checkpoint in-
hibitors, there is an increasing incidence of immune related ad-
verse events [2,3], however, new onset autoimmune diabetes
mellitus is still uncommon and likely underreported. From our
literature review, we found fifty cases of DKA associated with
Nivolumab. We describe a patient with extended stage SCLC
who was started on Nivolumab after failure of systemic che-
motherapy with Carboplatin and Etoposide, and six months
into her treatment she was admitted to the ICU with DKA. Pri-
or to this episode of DKA, she had no history of hyperglycemia
or insulin use. PD-1 receptor antagonists have been associated
with autoimmune endocrinopathies, including IDDM. DKA
can be associated with a high mortality if it is not detected
early and treated appropriately. Therefore, it is important for
clinicians to be aware of the association between IDDM and
Nivolumab so they can better educate and treat their patients.

Case Report

An 82-year-old female with COPD, hypothyroidism and ex-
tended stage small cell lung cancer with metastasis to the brain,
bone and liver presented to the emergency room with a 1week
history of polyuria, polydipsia and generalized weakness. She
reported no previous history of similar symptoms. She was di-
agnosed with metastatic small cell lung cancer one year ago

from a liver biopsy. She failed systemic chemotherapy and was
started on Nivolumab six months prior to this admission. Upon
arrival to the emergency department, she was tachycardic and
tachypneic. Labs were notable for: blood sugar of 998 mg/dL,
anion gap of 24, bicarbonate 10 mmol/L, pH 7.15, pCO2 30
mmHg, beta hydroxybutyrate 8.5 mmol/L. Her urinalysis was
positive for ketones, glucose and protein. She was diagnosed
with DKA and was admitted to the ICU. Her 8 AM cortisol was
10 meg/dL, going against the diagnosis of hyperglycemia from
ectopic ACTH secretion. Her Islet cell antibodies were posi-
tive, which confirmed the diagnosis of autoimmune diabetes
mellitus. She responded well to protocol driven DKA manage-
ment and was discharged home safely on a basal-bolus insulin
regimen.

Discussion

Nivolumab is an immunotherapy agent that is frequently used
in patients with renal cancer, advanced melanoma and lung
cancer [3]. It is a monoclonal antibody to PD-1, which results
in activation of T-cells that act against cancer cells [1]. While
this has been shown to be an effective therapy agent, new ad-
verse effects have been uncovered. Common side effects of
Nivolumab include diarrhea, fatigue, rash, itchiness, infusion
site reactions and less commonly autoimmune side effects such
as diabetes mellitus have been reported [3]. After reviewing the
literature, we found 50 cases of new onset autoimmune diabe-
tes mellitus and DKA with Nivolumab use [1-26]. We com-
piled a table to compare among the 50 cases (Table 1).

The patients were nearly evenly split, with 55% male and 44%
female. They were predominantly lung cancer patients (36%),
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Table 1
Demographics Antibodies
o 16/50
Age 28-84 Glutamic acid decarboxylase (GAD)
(37%)
Tyrosine phosphatase-like insulinoma antigen 2 anti-
Male 26/50 . 4/50 (8%)
bodies (IA-2)
Female 21/50 Insulin autoantibody (IAA) 1/50 (2%)
Not Disclosed 3/50 Islet cell antibody (ICA) 1/50 (2%)
Type of Cancer (%) Zinc transporter 8 antibody 1/50 (2%)
18/50 . . . 25/50
Lung Cancer Negative antibody testing
(36%) (50%)
Liver Cancer 3/50 (6%) | Not Disclosed 2/50 (4%)
8/50
Renal Cancer (16%) Continuation of Nivolumab after DKA (%)
0
. 12/50
Head/Neck Cancer 2/50 (4%) | Nivolumab resumed (24%)
0
15/50 . . . 10/50
Melanoma Nivolumab discontinued
(30%) (20%)
. 27/50
GI Cancer 3/50 (6%) | Not disclosed
(55%)
Testicular Cancer 1/50 (2%)
Outcomes (%)
Died from complications from
0%
DKA
Died from malignancy 10%
Recovered 71%
Not disclosed 18%

but also included melanoma (30%), renal cancer (16%), liver
cancer (6%), and head/neck cancer (4%). Onset of symptoms
from DKA varied from cycles 1 to 27 but most commonly pre-
sented after cycle 3 at 20%. The predominant autoimmune an-
tibody in these cases was GAD (37%). Other antibodies pres-
ent were IAA, TA-2, ICA, and ZnTS8. However, 58% of the
cases had negative antibody testing. Nivolumab was resumed
in 24% of the cases and stopped in 20% (55% not disclosed).
There were no reported cases of mortality from complications
of DKA, 71% of cases recovered, but 10% did die from their
primary malignancy. 18% did not disclose outcomes.

Our patient was a unique example of how Nivolumab can be
associated with immune related adverse events, including en-
docrinopathies like IDDM. It is possible that our patient’s pre-
disposition to autoimmune diseases such as hypothyroidism
could have increased her likelihood of encountering another
autoimmune condition. The PD-1 inhibition could have stimu-
lated an autoimmune process that was in its dormant phase.
Some of the cases reviewed did have other autoimmune en-
docrinopathies including hyperthyroidism and hypothyroid-
ism. However, it does not appear to be a predisposing factor
as the majority of patients with DKA after Nivolumab did not
have any history of autoimmune endocrinopathies. It is unclear
whether screening patients for predisposing antibodies prior to
initiation of Nivolumab would reduce the risk of DKA in these
patients. This review reveals some trends with regards to char-
acteristics like type of malignancy treated with Nivolumab and
antibodies present. However, there

is a wide variability of age range in patient cases as well as
onset of symptoms? Also, the majority of patients had negative
antibody testing. It would be difficult to pinpoint which patients
as well as what time is best to test for hyperglycemia. What we
take away from this review is that blood glucose monitoring

should be explored in patients treated with Nivolumab therapy,
but it is unclear if this would improve outcomes.

Conclusion

Nivolumab is a monoclonal antibody against PD-1 that is be-
ing used increasingly in patients with advanced malignancies.
Although it is an effective drug, it can be associated with detri-
mental immune related adverse events. While new onset auto-
immune diabetes is a rare side effect of Nivolumab, more cases
are being reported every year. It is imperative to determine
which patients are at greatest risk so that appropriate precau-
tionary tools can be applied. Our hope is to explore strategies
to better understand the association between Nivolumab and
IDDM.
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