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Purpose: Capivasertib is a selective pan–protein kinase B (AKT) inhibitor 
for hormone receptor–positive breast cancer. Cellular phosphoinositide 
3-kinase and AKT activity plays an important role in glucose 
homeostasis. Additionally, AKT has a role in regulating hepatic 
glycogenolysis and glucose uptake via glycogen synthase kinase-3. 
Previous studies have found the incidence of hyperglycemia with 
capivasertib to be 13% to 49%.

Summary: We report the case of a 74-year-old female with capivasertib- 
associated diabetic ketoacidosis (DKA) with evidence of extreme insulin 
resistance. The patient was started on capivasertib for stage IV breast 
cancer and experienced hyperglycemia 8 days after resuming the 
medication. Her initial blood glucose level was 632 mg/dL, with an anion 
gap of 29 mEq/L and a pH of 7.22. She was managed according to the 
institution’s DKA protocol with a peak insulin infusion rate of 130 units/h 
(1.76 units/kg/h). The patient’s blood glucose level improved after 
40 hours on the continuous insulin drip, and she was discharged after 10 
days with a prescription for sliding scale insulin and the instruction to 
discontinue capivasertib.

Conclusion: This case report provides evidence of extreme insulin 
resistance in a patient treated with capivasertib. Guidance on the 
management of acute hyperglycemia secondary to capivasertib is not 
currently established, and further research on optimal management of 
these acute crises is needed.
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Endocrine therapy in combination 
with a cyclin-dependent kinase 4/ 

6 (CDK4/6) inhibitor is the preferred 
first-line treatment option for patients 
with metastatic hormone receptor 
(HR)–positive/human epidermal 
growth factor receptor 2 (HER2)–nega-
tive advanced breast cancer.1

Treatment options for disease progres-
sion on endocrine therapy and a 
CDK4/6 inhibitor are less clear. 
Protein kinase B (AKT) plays a key 
role in the phosphoinositide 3-kinase 
(PI3 K)/AKT pathway, which is com-
monly activated in HR-positive/ 
HER2-negative advanced breast can-
cer. Inhibition of the PI3 K/AKT path-
way can cause adverse events such as 

hyperglycemia, rash, stomatitis, diar
rhea, nausea, and fatigue.

Capivasertib is a potent, selective 
pan-AKT inhibitor and has been shown 
to improve progression-free survival in 
combination with fulvestrant for pa
tients with HR-positive advanced 
breast cancer who have had disease 
progression with aromatase inhibitor 
therapy with or without CDK4/6 inhibi
tion.1 It is currently approved for the 
treatment of patients with tumors pos
itive for PI3 K/AKT, AKT1, and phos
phate and tensin homolog (PTEN) 
alterations.2

An analysis of the CAPItello-291 
study evaluating adverse events with 
capivasertib found that 16.9% of 
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patients in the capivasertib/fulvestrant 
group developed hyperglycemia com
pared to 4% of patients in the place
bo/fulvestrant group. Additionally, 
only one case of diabetic ketoacidosis 
(DKA) was reported in the capivaser
tib/fulvestrant group (0.3%).1 The me
dian time to onset of hyperglycemia 
in this analysis was 15 days. Risk factors 
for hyperglycemia included a body 
mass index of 30 kg/m2 or higher and 
a history of diabetes mellitus. 
Previous studies have cited the inci
dence of hyperglycemia with capiva
sertib as being between 13% and 
49%.3-8

Tyrosine kinase inhibitors have 
been associated with hyperglycemia 
due to decreased insulin sensitivity.9

A previous case report detailed 
capivasertib-induced DKA in a patient 
without a history of diabetes mellitus.10

In this case, the patient developed per
sistent hyperglycemia with blood glu
cose concentrations of 600 to 700 mg/ 
dL for 48 hours despite treatment with 
continuous intravenous (IV) insulin af
ter starting capivasertib and fulvestrant 
10 days before. The patient was treated 
with IV fluids and insulin therapy start
ing at 0.1 units/kg/h and titrated ac
cording to the institution’s DKA 
protocol. The patient’s course was 
complicated by renal failure. 
Ultimately, the patient and the family 
decided against further invasive inter
ventions and pursued comfort care. 
Here we report the case of a 
74-year-old female with 
capivasertib-associated DKA with evi
dence of insulin resistance that re
quired off-protocol management.

Case report

A 74-year-old female with a medi
cal history significant for stage IV 
breast cancer, hyperglycemia second
ary to chemotherapy, and 
diet-controlled type 2 diabetes present
ed with dizziness, lightheadedness, 
and hyperglycemia after recently re
suming capivasertib therapy for stage 
IV breast cancer 8 days before admis
sion. The patient also reported 

xerostomia, polydipsia, and altered 
mental status in addition to blood glu
cose readings of 400 to 500 mg/dL on 
her home glucose monitor. As part of 
her chemotherapy regimen, the patient 
was prescribed capivasertib 200 mg 
twice daily for 4 days per week in addi
tion to fulvestrant. She was also pre
scribed metformin prophylactically for 
hyperglycemia but had not been taking 
it due to previous intolerance. She was 
not taking any additional medications 
for diabetes before her hospitalization, 
and, according to available records, 
she had not been prescribed insulin 
previously. The patient had previously 
been instructed to hold capivasertib 
for 22 days after her blood glucose con
centration at an oncology visit was 
436 mg/dL. She denied any additional 
symptoms at that time. The hypergly
cemia resolved by her next oncology 
appointment, and capivasertib was re
sumed at the same dose without met
formin prophylaxis, with instructions 
to monitor her blood glucose at 
home. This reinitiation of capivasertib 
aligns with information available in 
the package insert.11 The patient had 
taken capivasertib as prescribed before 

presenting to the emergency depart
ment. She had taken a dose the morning 
of her hospital presentation and was on 
day 3 of her scheduled doses.

Upon arrival, the patient had a 
blood glucose concentration of 
632 mg/dL with an anion gap of 29 
mEq/L and pH of 7.22. She was started 
on an insulin drip at 0.1 units/kg/h (7.4 
units/h), titrated according to the insti
tution’s DKA protocol. However, due to 
the insulin requirements exceeding the 
protocol’s maximum, the protocol was 
amended by the attending physician 
with input from the clinical pharmacist 
to meet the patient’s needs. 
Capivasertib was also held at the time 
of admission, and the patient was ad
mitted to the intensive care unit. The 
patient’s blood glucose concentrations 
and insulin titration are summarized in 
Figure 1. The insulin infusion rate 
peaked at 1.76 units/kg/h (130 units/ 
h) approximately 9 hours after therapy 
initiation. The patient’s anion gap 
closed approximately 26 hours after 
the insulin infusion was started. The 
patient’s blood glucose concentrations 
improved after approximately 40 hours 
on the continuous insulin infusion, and 
she was transitioned off of the insulin 
drip to sliding scale insulin but ulti
mately required only one administra
tion approximately 3 days after the 
insulin drip was discontinued. 
Although high-dose insulin has been 
proposed as a potential cause of cardi
ac arrhythmias, no cardiac sequalae 
were observed at any time during this 
patient’s hospital stay.12 She was dis
charged after 10 days with a prescrip
tion for sliding scale insulin and was 
instructed to discontinue capivasertib. 
The patient missed her follow-up on
cology visits after hospitalization and 
died approximately 1 month after hos
pital discharge following a cardiac 
arrest.

Discussion

Hyperglycemia is a known adverse 
effect of capivasertib. Cellular PI3 K 
and AKT activity plays an important 
role in controlling glucose 

KEY POINTS
• In previous studies, 

capivasertib, a selective pan– 
protein kinase B (AKT) inhibitor 
for hormone receptor–positive 
breast cancer, has been 
associated with 
hyperglycemia.

• This case report summarizes 
the presentation of a 
74-year-old female with 
capivasertib-associated 
diabetic ketoacidosis with 
evidence of extreme insulin 
resistance that required 
off-protocol management.

• Guidance on the management 
of acute hyperglycemia 
secondary to capivasertib is 
not currently established, and 
further research on optimal 
management of these acute 
crises is needed.
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homeostasis.13 Animal models have 
shown that inhibiting these pathways 
can block adipocyte insulin-dependent 
glucose uptake and regulation. 
Additionally, AKT has a role in regulat
ing hepatic glycogenolysis and glucose 
uptake via glycogen synthase kinase-3. 
The hyperglycemia associated with 
PI3 K/AKT inhibitors is an on-target ef
fect that would necessitate proactive 
management.

This report details capivasertib- 
induced DKA and extreme insulin re
sistance in a patient with a history of 
diet-controlled diabetes. This case is 
unique due to the patient’s persistent 
hyperglycemia despite high doses of 
continuous IV insulin exceeding 
the institutional maximum rate. 
Additionally, after the initial hypergly
cemia resolved, the patient’s glucose 
concentration remained controlled us
ing minimal insulin therapy. This is 
consistent with a hypothesis of de
creased insulin sensitivity attributable 
to capivasertib. The effects of capiva
sertib resulting in reduced cellular in
sulin uptake and increased hepatic 
glycogenolysis and gluconeogenesis 
are similar to the metabolic derange
ments that lead to DKA.14 The risk fac
tors for presence and severity of 

capivasertib-induced hyperglycemia 
are unclear, but the patient’s comorbid 
diabetes mellitus before initiation of 
the medication likely increased the 
risk for more severe instances of hyper
glycemia. Under these circumstances, 
relatively mild physiological stressors 
could induce metabolic shifts culmi
nating in DKA. The combination of 
preexisting insulin resistance due to 
type 2 diabetes mellitus and the patho
logical increase in counter-regulatory 
hormones that occurs in DKA, along 
with the reduction in cellular insulin 
uptake caused by PI3 K/AKT inhibi
tors, likely resulted in the phenotype 
of extreme insulin resistance observed 
in our patient. The timeframe of persis
tent hyperglycemia, lasting for approx
imately 48 hours during insulin 
therapy, is consistent with a previously 
published case report on 
capivasertib-induced DKA and the 
half-life of the drug.10,11 According to 
the Naranjo adverse drug reaction 
probability scale, it is probable that 
the development of DKA was related 
to resumption of capivasertib.15

Saturation of insulin receptors and 
their downstream effects has been pro
posed in some cases as a potential lim
itation to extreme doses of insulin.16,17

The dose-response relationship of in
sulin has been characterized in healthy 
individuals, with a peak response ob
served at an insulin infusion rate of ap
proximately 0.1 units/kg/h or slightly 
higher.18 It is not known how insulin 
receptor saturation or peak effect 
might vary under different clinical cir
cumstances, such as in critical illness, 
DKA, or type 2 diabetes mellitus. 
Further, the effects of PI3 K/AKT inhib
itors likely alter this dynamic. Although 
a precise insulin dose cannot be identi
fied at which a ceiling effect will occur, 
it is quite plausible that such an effect 
was occurring in our patient. This no
tion is further supported by the dimin
ishing returns achieved by steadily 
increasing the insulin dose and the 
prolonged duration of DKA relative to 
the median time to resolution reported 
in the literature.19

Recommendations for the manage
ment of hyperglycemia have been pub
lished, but no guidelines or consensus 
recommendations currently exist for 
the management of PI3 K/AKT inhibi
tor–induced DKA.20,21 In cases of 
DKA, we suggest discontinuation of 
the offending agent and prompt man
agement of DKA according to guideline 
recommendations, including a 

Figure 1. Summary of the patient’s blood glucose level (orange line) and insulin infusion dose (blue line) over time from 
admission.
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continuous insulin infusion managed 
according to guideline recommenda
tions or institutional protocol.14

Clinicians should anticipate the possi
bility of insulin requirements that ex
ceed typical doses required for 
management of DKA. As such, if the in
stitutional protocol involves a fixed- 
dose insulin infusion rather than a ti
tratable infusion, clinicians should 
consider allowing the dose of insulin 
to be increased if needed. When con
sidering high doses of insulin, clini
cians should account for the 
possibility of a ceiling effect and con
sider stopping dose titration when no 
further meaningful benefit is achieved 
by up-titration. Under such circum
stances, supportive care consistent 
with guideline recommendations 
should be provided. Close monitoring 
of blood glucose levels should be con
tinued for the duration of the insulin 
infusion, as insulin requirements are 
likely to fall dramatically as the PI3 K/ 
AKT inhibitor is cleared.

This report highlights the impor
tance of blood glucose monitoring in 
patients being treated with capivaser
tib and provides insight on the man
agement of capivasertib-induced 
hyperglycemia refractory to standard 
care. Currently, there are no clear rec
ommendations on the management of 
hyperglycemia associated with capiva
sertib; however, some experts have 
suggested the use of metformin as ini
tial therapy for chronic hyperglycemia. 
Use of insulin or sulfonylureas has 
been reported, although a theoretical 
concern that this would undermine 
the effectiveness of the PI3 K/AKT in
hibitor has been suggested.13 Others 
have proposed the use of sodium- 
glucose cotransporter-2 (SGLT2) in
hibitors; however, this should be con
sidered with great caution and 
reserved for patients for whom metfor
min has failed.22 Given the risk of eu
glycemic DKA, appropriate 
monitoring and patient education on 
the signs and symptoms of DKA would 
be paramount. Clinicians incorporat
ing an SGLT2 inhibitor into therapy 

for this purpose should consider edu
cating patients on the use of urine ke
tone tests and incorporating this as a 
component of the monitoring strategy, 
as the risk of euglycemic DKA in pa
tients on PI3 K/AKT inhibitors is theo
retically elevated. All patients on 
capivasertib therapy should have regu
lar blood glucose monitoring, and, if 
hyperglycemia occurs, a dose reduc
tion or discontinuation of capivasertib 
therapy may be necessary. Ultimately, 
guidance on the management of acute 
hyperglycemia secondary to capivaser
tib is not currently established, and fur
ther research on optimal management 
of these acute crises is needed.
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