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Abstract
Alpelisib is a phosphoinositol-3-kinase alpha catalytic subunit (PIK3CA) inhibitor used in patients with
PIK3CA mutated breast cancer. The phosphatidylinositol 3-kinase (PI3K) pathway is responsible for
activating protein kinase-B (AKT), and activated AKT promotes translation of glucose transporter 4 and
glycogen synthesis in insulin-responsive tissues. Therefore, it is perhaps not surprising that hyperglycemia
is the most common side effect of alpelisib, though diabetic ketoacidosis (DKA) appears to be a rare
complication. This case describes the unique presentation of a patient with no prior history of diabetes who
presented with DKA after starting alpelisib, and returned to euglycemia off of insulin just three days after
stopping the drug suggesting that alpelisib can cause DKA in patients who did not previously have diabetes,
and that the hyperglycemia is completely reversible upon discontinuation of the PIK3CA inhibitor and
consequent restoration of the PI3K/AKT pathway.
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Introduction
Alpelisib is a phosphoinositol-3-kinase alpha catalytic subunit (PIK3CA) inhibitor recently approved by the
FDA for use in patients with PIK3CA mutated breast cancer [1].The most common side effect of alpelisib is
hyperglycemia, though diabetic ketoacidosis (DKA) appears to be rare. This case describes the unique
presentation of a patient with no prior history of diabetes who presented with DKA after starting alpelisib,
and returned to euglycemia off of insulin just three days after stopping alpelisib.

Case Presentation
A 48-year-old African American female presented to the emergency department with abdominal pain,
nausea, and vomiting. Her medical history was significant for stage IIB estrogen receptor (ER) positive,
progesterone receptor (PR) positive, human epidermal growth factor receptor two (HER2) negative left
breast invasive ductal carcinoma diagnosed in 2011. She was treated with neoadjuvant chemotherapy, left
mastectomy, radiation to the chest wall, and tamoxifen. Later, in 2018, she was found to have a recurrence
of breast cancer with metastatic lesions to bone, abdomen, and lungs with a left-sided malignant pleural
effusion. She received multiple lines of hormonal therapy and chemotherapy including goserelin,
palbociclib, letrozole, fulvestrant, doxorubicin, and everolimus. Unfortunately, her disease continued to
progress. In July 2020, Foundation One testing revealed PIK3CA mutation so alpelisib 300 mg daily was
started. She continued to take letrozole, fulvestrant, and goserelin as well. She had no personal history of
diabetes, and her hemoglobin A1c was 5.7% in July 2020 prior to initiating alpelisib. 

After 26 days of starting alpelisib, she developed abdominal pain, nausea, and vomiting and presented to the
emergency department. Initial labs are displayed in Table 1. She was found to be in DKA with high anion gap
metabolic acidosis. Infectious workup was negative and cardiac workup was not suggestive of any ischemic
event. Chest x-ray revealed known left-sided pleural effusion. She was started on an insulin drip and
admitted to the intensive care unit for management of DKA. Endocrinology was consulted for new-onset
diabetes, which was attributed to the use of the PIK3CA inhibitor. Alpelisib was stopped, the anion gap and
bicarbonate levels normalized with the administration of insulin drip and fluids, and she was successfully
transitioned off the insulin drip to long-acting insulin nightly with sliding scale insulin at mealtime.
However, she became hypoglycemic requiring discontinuation of all subcutaneous insulin, and no
antihyperglycemic medications or subcutaneous insulin were continued at discharge from the hospital.
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Component Value (Reference)

WBC 10 K/uL (3.6- 9.50 K/uL)

Hemoglobin 10.9 g/dL (12.0-15 g/dL)

Platelet 415 K/uL (150-450 K/uL)

Sodium 136 mmol/L (135-145 mmol/L)

Potassium 4.0 mmol/L (3.5-5.1 mmol/L)

Chloride 107 mmol/L (98-107 mmol/L)

Bicarbonate 10 mmol/L (22-32 mmol/L)

Urea 4 mg/dL (6-20 mg/dL)

Creatinine 0.9 mg/dL (0.4-1.0 mg/dL)

Blood Glucose 302 mg/dL (70-110 mg/dL)

Total bilirubin 1.2 mg/dL (0.2-1.2 mg/dL)

Aspartate aminotransferase (AST) 40 IU/L (15-41 IU/L)

Alanine aminotransferase (ALT) 26 IU/L (4-45 IU/L)

Alkaline phosphatase 150 IU/L (32-91 IU/L)

Urine glucose 1000 mg/dL (negative)

Urine ketones 150 mg/dL (negative)

Beta-hydroxybutarate 7.58 mmol/L (<0.27 mmol/L)

Hemoglobin A1c 8.8% (4.0-6.0%)

TABLE 1: Initial lab values

Discussion
Mutations in PIK3CA occur in around 30% of ER positive breast cancers and have a favorable prognostic
effect in postmenopausal women with ER positive disease [2,3]. These gain of function mutations are
associated with older age at diagnosis, hormone receptor positivity, HER2 negativity, lower tumor grade and
stage, and lymph node negativity [3]. On May 24, 2019, the FDA approved alpelisib (PIQRAY®, Novartis
Pharmaceuticals Corporation), a PIK3CA inhibitor, to be used in combination with fulvestrant for
postmenopausal women and men with hormone receptor positive, HER2 negative, PIK3CA mutated
advanced breast cancer [4]. FDA approval was based on the SOLAR-1 trial (NCT02437318), a phase three,
randomized, double-blind, placebo-controlled trial of alpelisib plus fulvestrant versus placebo plus
fulvestrant [4]. The results of the trial were significant for progression-free survival of 11 months in the
alpelisib-fulvestrant group compared to 5.7 months in the placebo-fulvestrant group. 

The phosphatidylinositol 3-kinase (PI3K) pathway is responsible for activating protein kinase-B (AKT), and
activated AKT promotes translation of glucose transporter 4 and glycogen synthesis in insulin-responsive
tissues [5]. In the SOLAR-1 study, the most frequent adverse event of any grade was hyperglycemia, which
occurred in 63.7% of the alpelisib-fulvestrant group versus 9.8% of the placebo-fulvestrant group.
Hyperglycemia was also the most common grade three or four adverse event, occurring in 36.6% of the
patients who received alpelisib-fulvestrant and 0.7% of those who received placebo-fulvestrant [4].
Hyperglycemia was the most common adverse event in other alpelisib studies as well. In a phase 1b clinical
trial published in 2019 comparing alpelisib plus fulvestrant in PIK3CA-altered and PIK3CA-wild-type ER
positive advanced breast cancer, the maximum tolerated dose was 400 mg of alpelisib, and the most frequent
adverse event was hyperglycemia, which occurred in 22% of patients [6]. 

According to the “Keeping TRAQ with PIQRAY: Patient Management Tool” on Novartis’s website,
ketoacidosis was reported in 0.7% of patients (n=2) who received alpelisib [7]. Patients with type one
diabetes and uncontrolled type two diabetes were excluded from the SOLAR-1 trial, but patients with a
history of type two diabetes were included. It is not reported if the two patients in the study who developed
ketoacidosis had a medical history of type two diabetes. 
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The patient discussed in our case had a hemoglobin a1c level of 5.7% prior to initiation of alpelisib, checked
on the same day the medication was prescribed, yet she presented to the emergency department in DKA 26
days after starting the medication. The American Diabetes Association (ADA) recommends starting insulin-
naive patients on 0.5-0.8 units per kilogram of body weight per day divided into regular or rapid-acting and
basal insulin after resolution of DKA [8]. The patient in this case weighed 50 kg, but was transitioned off of
the insulin drip to just five units of glargine daily, which ultimately had to be discontinued altogether as she
became hypoglycemic. Alpelisib was not restarted, all insulin therapy was stopped, and she did not have any
more episodes of hyperglycemia. 

Conclusions
This is a case of a patient with no known personal history of diabetes who presented to the hospital in DKA
after starting the PIK3CA inhibitor alpelisib for treatment of metastatic breast cancer. Alpelisib is known to
cause hyperglycemia by inhibiting the PI3K/AKT pathway, which is responsible for the translation of glucose
transporter 4 and for glycogen synthesis in insulin-responsive tissues. Once alpelisib was stopped, our
patient returned to euglycemia and did not require any long-term supplemental insulin despite presenting
in DKA. This case demonstrates that inhibition of the PI3K/AKT pathway by alpelisib can be so dramatic
that it can cause DKA in patients who did not previously have diabetes and that the hyperglycemia is
completely reversible upon discontinuation of the PIK3CA inhibitor.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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