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Managing PI3K InhibitorAssociated Hyperglycemia:
Updates From the SOLAR-1 Trial

• Mutations in phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha (PIK3CA), the gene encoding the α subunit
of phosphatidylinositol 3-kinase (PI3K), are present in approximately 40% of hormone receptor-positive (HR+), human epidermal
growth factor receptor 2-negative (HER2–) advanced breast cancer (ABC) tumors1
– PIK3CA mutations are a negative prognostic factor in patients with this cancer subtype2,3
• The PI3Kα inhibitor and degrader alpelisib is approved in combination with fulvestrant for the treatment of patients with
PIK3CA‑mutated, HR+, HER2– ABC based on results from the Phase III study SOLAR-14-6
• In SOLAR-1, patients with a PIK3CA mutation treated with alpelisib + fulvestrant had a longer median progression-free survival (PFS)
compared to fulvestrant alone (11.0 months vs 5.7 months, HR 0.65) and a manageable safety profile6

• Hyperglycemia, an on-target effect of PI3K inhibition, was the most frequently observed adverse event (AE) in alpelisib-treated
patients (all grade, 63.7%; grade 3/4, 36.6%)
• An amendment to the SOLAR-1 protocol to improve AE management strategies resulted in better hyperglycemia outcomes7
– When comparing the last 50% with the first 50% of randomly assigned patients in the study, a lower incidence of grade 3/4
hyperglycemia (40.3% vs 32.9%) and fewer hyperglycemia-associated alpelisib discontinuations (3.6% vs 9.0%) were observed
• Oncologists who treat breast cancer patients may not be familiar with managing hyperglycemia beyond the use of metformin
– Endocrinologists who are not familiar with PI3K inhibitor (PI3Ki)-associated hyperglycemia may also need education
• Effective AE management is key for maximizing therapeutic benefit in patients

OBJECTIVE

Here, we provide an overview of recent
findings from SOLAR-1 to help inform
clinicians on optimal strategies for
managing PI3Ki-associated hyperglycemia
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PIK3CA, phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha; SGLT2,
sodium-glucose cotransporter-2.
Adapted from Lu Y-S, et al. ESMO 2020. Abstract 301P (poster).
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Figure 2. Duration of alpelisib treatment in patients receiving
SGLT2 inhibitors in addition to other antihyperglycemia agents
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Figure 3. Time to intervention and severity of hyperglycemia
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• A post hoc exploratory analysis of patients with HR+, HER2–,
PIK3CA-mutated ABC achieving long-term disease control (defined
as PFS ≥18 months) with alpelisib + fulvestrant in SOLAR-1 aimed
to identify patient characteristics and predictors of long‑term disease control
• In SOLAR-1, 51 (30.2%) patients receiving alpelisib + fulvestrant (n=169) had
long-term disease control; 37 (72.5%) of these 51 patients had very long-term
disease control (PFS ≥24 months)
• Poor prognosis, diabetes/prediabetes at baseline, and heavy pretreatment did
not appear to impact the ability to achieve long-term disease control
• The median exposure to alpelisib was 24.8 months and 5.5 months for patients
with long-term disease control and the overall population, respectively; median
alpelisib relative dose intensity was similar between these 2 groups (79.9%
and 82.1%, respectively)
– Dose reductions needed to manage AEs did not prevent patients from
achieving long-term disease control
• AEs were comparable between patients with long-term disease control
and the overall population
– Hyperglycemia was reported in 39 (76.5%) patients with long-term disease
control (n=51) versus 113 (66.9%) patients in the overall population receiving
alpelisib + fulvestrant (n=169)
– Exposure-adjusted hyperglycemia was 92.6 incidence rate (IR) per 100
patient-treatment year (PTY)a in patients with long-term disease control
versus 161.0 IR per 100 PTY in the overall population
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• This analysis evaluated different management approaches
in patients experiencing alpelisib-associated hyperglycemia,
including the time to intervention with antihyperglycemia
medication upon onset of this AE
– Early intervention was defined as medication administered within 4 days
of grade 1 hyperglycemia onset (n=12), within 2 days for grade 2 (n=10),
and within 1 day for grade 3/4 (n=29)
– Late intervention was defined as medication administered after 4 weeks
of onset of grade 1 hyperglycemia (n=30), after 3 weeks for grade 2
(n=14), and after 4 days for grade 3/4 (n=25)
• In patients with grade 1/2 hyperglycemia, delay in intervention resulted in
a higher percentage of hyperglycemia not improving or becoming more
severe (Figure 3)
– Results should be interpreted with caution due to the limited number and
type of patients who were included
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• Because sodium-glucose cotransporter-2 (SGLT2) inhibitors
function in an insulin-independent manner (by inhibiting
glucose reabsorption in the kidneys), there is a biological
rationale for their use in managing PI3Ki-induced hyperglycemia10
– In a preclinical setting, SGLT2 inhibitors were able to decrease
hyperglycemia and total insulin levels resulting from treatment with the
PI3Ki buparlisib
• A 6-patient case study series aimed to understand the use of oral
SGLT2 inhibitors in addition to at least metformin for managing
alpelisib‑associated hyperglycemia, based on the treatment experience
in SOLAR-1
– All these patients had ≥1 risk factor for developing hyperglycemia
(prediabetic [n=4] or diabetic [n=2] status, BMI ≥30 [n=2], and/or age
>75 years [n=1])
– In addition to metformin with/without other antihyperglycemic agents,
2 patients received dapagliflozin and 4 patients received empagliflozin
• All patients who received an SGLT2 inhibitor in addition to other
antihyperglycemia agents were able to stay on alpelisib treatment
– Furthermore, the duration of alpelisib treatment among all 6 patients
(9.5-46.5 months; Figure 2) was longer than the median duration
observed in SOLAR-1 (5.5 months)6,9
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Figure 1. Model application in SOLAR-1: Incidence of
hyperglycemia in patients with high and low risk of hyperglycemia
as determined by baseline characteristics
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• Together, these recent findings confirm that PI3Ki-associated
hyperglycemia can be controlled with oral antihyperglycemia medication
(including metformin and SGLT2 inhibitors) and lifestyle modifications
• Identification of baseline risk factors, early detection, rapid
intervention, and patient education are important aspects of
hyperglycemia management
– The top baseline predictors for hyperglycemia occurrence are
fasting plasma glucose, BMI, glycosylated hemoglobin, monocyte
count, and age
– When hyperglycemia is detected, antihyperglycemia treatment
should be initiated or intensified; alpelisib dose interruptions are
only needed for grade ≥3 events5
– Consider referral to an endocrinologist or a physician with
expertise in the treatment of hyperglycemia
• Notably, baseline glycemic status or hyperglycemia occurrence
during alpelisib treatment, which has the potential to drive dose
reduction and/or interruptions, does not preclude patients from
achieving long-term benefit from alpelisib
• Longer exposure to alpelisib did not affect relative dose intensity in
patients achieving long-term disease control versus the overall population
• In addition to these findings, it is worth noting that PI3Ki-associated
hyperglycemia is typically reversible
– In SOLAR-1, the median time to improvement of hyperglycemia by
≥1 grade was 8 and 6 days for grades ≥2 and ≥3, respectively5,7
– 96% of patients who discontinued alpelisib treatment due to
hyperglycemia in SOLAR-1 had FPG levels return to baseline5
• Ultimately, the goal of AE management is to keep patients on therapy
for as long as possible to help delay disease progression and to
maintain or improve quality of life
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IMPLICATIONS FOR CLINICIANS

• A risk factor model to assess the likelihood for a patient to
experience grade 3/4 hyperglycemia during the first 2 months
of alpelisib treatment was developed based on pooled data from
alpelisib‑treated patients on the Phase I X2101 and Phase III
SOLAR-1 studies
– The model was developed based on a randomly selected subgroup of
patients (80%), and then tested on the remaining subgroup of patients (20%)
• Thirteen baseline variables were included in the model development
• Baseline fasting plasma glucose, body mass index (BMI), glycosylated
hemoglobin, monocyte count, and age were identified as top baseline
predictors for occurrence of hyperglycemia during treatment with
alpelisib + fulvestrant
• This model was then applied to the SOLAR-1 dataset. Of the 284 patients
in the alpelisib arm, 106 (37%) were classified as high risk and 178 (63%)
patients were classified as low risk
– 90.6% of high-risk patients developed grade 3/4 hyperglycemia,
compared to 6.7% of low-risk patients (Figure 1)
• Despite the high incidence of hyperglycemia (all grade and grade 3/4),
the vast majority (85.8%) of patients in the high-risk group remained on
alpelisib treatment
• PFS benefit with alpelisib was maintained regardless of the presence of
baseline risk factors (11.0 months vs 10.9 months for high-risk and low-risk
patients, respectively; HR 1.097)
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