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Abstract. The current study reports the case of an 80‑year‑old 
woman who experienced severe hypoglycaemia after abemaci‑
clib administration, with a recovery time of ~46 h. Abemaciclib 
is a cyclin‑dependent kinase 4 and 6 (CDK4/6) inhibitor that is 
used to treat metastatic breast cancer. A side effect of abemaciclib 
administration is an increase in creatinine levels. The half‑life (t1/2) 
of 150 mg abemaciclib in patients with breast cancer was reported 
to be 17.5 h (nearly lower limit), and the time to reach Cmax was 
~5 h (Tmax, 4‑6 h). Therefore, the total time to reach half the 
maximum blood concentration after abemaciclib administration 
is ~24 h (Tmax + t1/2=5+17.5=22.5 h). As abemaciclib is admin‑
istered twice daily, a considerable amount (Cmax = 123 ng/ml) 
may persist in the blood following the initial dose. Upon repeated 
administration, the blood abemaciclib concentration in patients 
with metastatic liver tumours might increase, although their liver 
function remains normal. The patient described in the current 
study had a creatinine level of 1.05 mg/dl at the start of abemaci‑
clib administration. At the time of emergency hospitalisation (on 
day 5 of abemaciclib administration), the creatinine level was 
1.40 mg/dl; however, dehydration was not observed. The patient 
had been administered the same dose of glimepiride for >1 year 
and had not experienced hypoglycaemia previously. It can be 
speculated that the increase in blood creatinine level had some 
effect on glimepiride metabolism. It is thought that administered 
abemaciclib enhances metabolic delay in the blood in the same 
way as in patients with impaired liver function, and as a result, 
the creatinine level increases in patients with liver metastases. 
This causes a decrease in renal function, which in turn results in 
an increase in blood concentration of glimepiride, consequently 

leading to severe hypoglycaemia. Therefore, clinicians must be 
careful when using abemaciclib in patients with liver metastases, 
diabetes and poor renal function.

Introduction

Cancer is not the leading cause of death worldwide, but cancer 
associated mortality has increased in recent years (1,2). With 
stratification by income, it has been indicated that cancer 
mortality rates are steadily increasing in high‑income countries 
compared with low‑income countries (1,2). According to data 
from the International Agency for Research on Cancer (IARC) 
World Cancer Statistics GLOBOCAN, breast cancer is the 
most frequent cancer in women, accounted for 24% of newly 
diagnosed cancers in 2018 and 15% of cancer deaths, and these 
rates are expected to increase in the future (1,2). In addition, 
it is considered that the worldwide population will be aging in 
the future (3). Moreover, in 2019, a total of 463 million people 
were estimated to be living with diabetes (4), representing 
9.3% of the global adult population (20‑79  years), with a 
prevalence of 9.0% in women and 9.6% in men. The number 
of people living with diabetes is projected to increase by 25% 
to 578 million by 2030 and by 51% to 700 million by 2045 
globally (4). The morbidity and mortality associated with aging, 
diabetes, and breast cancer are also very relevant concerns 
for the Japanese population. Therefore, novel therapeutic 
drugs for breast cancer and diabetes are continuously being 
developed; However, with increasing numbers of patients 
with comorbidities, the interactions, side effects, and adverse 
events of these therapeutic drugs are becoming increasingly 
more complicated. Under these circumstances, it is important 
to provide safe and secure medical care to elderly patients 
in particular, and it is expected that the need for a team 
approach to medical care consisting of many specialists, 
including doctors and pharmacists, will become even more 
important in the future. The current reports describes a case 
of severe hypoglycaemia in a patients with breast cancer that 
persisted for >24 h after the administration of abemaciclib, 
an antitumor agent and dual inhibitor of cyclin‑dependent 
kinases  4  and  6  (CDK4/6). In November  2018, Japan 
approved the use of abemaciclib for the treatment of hormone 
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receptor‑positive and HER2‑negative advanced and metastatic 
breast cancer (5‑7). Currently, to the best of our knowledge, 
there have been no detailed reports regarding cases of severe 
hypoglycaemia associated with the use of abemaciclib to date.

Case report

In March 2013, an 80‑year‑old woman who had developed 
multiple bone, liver, and ovarian metastases from right breast 
cancer (ER+: 90%, PgR8+: 90%, HER2‑) was administered 
letrozole orally and denosumab subcutaneously. In June 2015, 
letrozole treatment was replaced with fulvestrant  (Ful) 
owing to progressive disease  (PD). In February  2018, 
haemorrhagic advanced breast cancer [Br+AX  (level  1), 
T4N1M1, pT4bN1MX, stage IV] mastectomy was performed. 
Administration of Ful was continued thereafter. In July 2018, 
despite treatment with Ful, the patient experienced PD; 
therefore, bevacizumab plus paclitaxel therapy was initi‑
ated. In March 2019, due to PD as detected by computed 
tomography, abemaciclib plus Ful therapy was initiated. 
The pateent's glycated haemoglobin (HbA1c) level was 5.9% 
3 weeks before the initiation of abemaciclib treatment, which 
commenced 4 days before hospitalisation (‑day 4) at an oral 
dose of 150 mg, twice daily. However, adverse events such 
as poor physical condition, abdominal pain, and diarrhoea 
occurred on the second day post abemaciclib treatment 
(‑day 3). Therefore, the dose of abemaciclib was reduced 
to 100 mg, twice a day, from ‑day 1 to hospitalisation. The 
patient reported tremors and insomnia that same night. 
Furthermore, on the following day (day 1: Day of hospi‑
talisation), she reported subjective symptoms of diplopia, 
but she was able to eat a full meal three times that day. At 
~21:45 h, the patient's family noticed that the patient was 
unfocused, with impaired speech; therefore, they contacted 
the emergency department of the hospital 5 min later. The 
patient was rushed to the hospital by her family at 22:40 h. 
As she was in the supine position in the back seat of the car, 
the staff transferred her to a stretcher with full assistance. 
The patient responded slightly to our call, but her level of 
consciousness declined, and she was unable to speak and 
focus. Her breathing was normal and there were no abnormal 
laboratory findings in her chest and abdomen during emer‑
gency room (ER) observation. The laboratory findings in the 
emergency outpatient clinic revealed extremely low blood 
glucose level of 24  mg/dl  (Fig.  1A), indicating hypogly‑
caemia (Tables I and II). Moreover, renal dysfunction was 
indicated as her serum creatinine level was 1.40 mg/dl.

Emergency outpatient clinical course: In the ER, the 
patient was not able to focus her eyes and she was unable to 
answer our call. As the blood tests revealed hypoglycaemia, 
we administered 40 ml of 40% glucose solution intravenously. 
The patient's level of consciousness returned to normal imme‑
diately after the injection. She could make eye contact and 
converse with us. After 60 min, at 23:40 h, her blood glucose 
level increased to 91 mg/dl  (Fig. 1B), and she was able to 
urinate independently in the toilet and move to a wheelchair 
stably. The patient did not remember the time she arrived 
at the hospital because of hypoglycaemia. In the ER, we 
asked her family about her medical history and medications, 
including whether she had diabetes. The patient had no history 

of receiving antidiabetic treatment at other hospitals and had 
no experience of hypoglycaemia while receiving antidiabetic 
drugs for more than a year (Table III). Additionally, she had 
eaten all her meals on the day of hospitalisation (day 1). She 
had self‑managed abemaciclib medication (Verzenio), which 
was recorded in the ‘Verzenio Diary’. We were able to confirm 
that there was no overdose of glimepiride (Gli) tablets from the 
patient's remaining medication.

The patient was admitted to the surgical department on 
the same day for hypoglycaemia treatment and follow‑up. All 
outpatient prescription drugs were discontinued at the time of 
hospitalisation. The patient's clinical course after admission is 
shown in Fig. 1. She was conscious at 00:10 h on the second day 
of admission. As she complained of hunger, she was provided a 
banana and tea by her family. We did not detect symptoms such 
as diplopia, numbness, and cold sweats. The patient seemed to 
have independently used the toilet during the night without the 
aid of a nurse, as we detected a large quantity of urine in a 

Table I. Observations at admission.

Clinical characteristics	 Value

Body height 	 154.5 cm 
Body‑weight (BMI)	 57.2 kg (23.96 kg/m2)
Body temperature 	 34.5˚C
Blood pressure 	 118/52 mmHg
Pulse 	 67/min
Oxygen saturation 	 94%
Consciousness level (GCS)	 13 = E4+V4+M5
 

Table II. Physiological data at the time of hospitalization.

Blood and biochemical tests	 Value

AST	 29 IU/l
ALT	 21 IU/l
BUN	 20.4 mg/dl
Cr	 1.4 mg/dl
CK	 108 IU/l
Na	 141 mEq/l
Cl	 108 mEq/l
Ca	 8.6 mEq/l
BS	 24 mg/dl
WBC	 66.1x103/µl
RBC	 342x104/µl
Hb	 108 g/dl
Ht	 31.40%
PLT	 12.7x103/µl
Neut	 55.2x102/µl
Lymph	 7.9x102/µl

AST, aspartate aminotransferase; ALT, alanine aminotransferase; 
BUN, blood urea nitrogen; CK, creatine kinase; BS, blood sugar; 
WBC, white blood cell; RBC, red blood cell; PLT, platelet.
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portable toilet. The patient was asleep during the nurse's patrol. 
At 7:00 h, during the nurse's patrol, the patient was changing 
clothes on the bed, but she did not respond to the nurse's 
calling; moreover, she could not focus her eyes. Her blood 
glucose level was 38 mg/dl (Fig. 1C); thus, we immediately 
injected 40 ml of 40% glucose solution intravenously. Shortly 
after, her blood glucose level increased to 161 mg/dl (Fig. 1D), 
and her consciousness level returned to normal. She could 
maintain eye contact and we could converse with her. However, 
the patient did not remember any of her hypoglycaemic events. 
Immediately after the intravenous injection of glucose solution 

and oral glucose intake, her blood glucose levels increased 
and her consciousness improved, but the blood glucose levels 
later dropped back to 30‑50 mg/dl. This hypoglycaemic event 
repeated until the third day post‑admission. On all 3 days 
in the surgical department, the patient ate all of her meals 
(breakfast, lunch, and dinner). At 7:00 h on the third day of 
admission, her blood glucose level was 87 mg/dl, indicating 
no hypoglycaemia (Fig. 1Q). The patient's blood glucose level 
was maintained over 80 mg/dl, and there was no relapse of 
hypoglycaemia. Her immunoreactive insulin level was normal 
at 5.56 µIU/ml. In summary, the total administered glucose 
content from admission to recovery of severe hypoglycaemia 
was 48 g administered intravenously and 40 g administered 
orally, plus a regular meal of 1,600 kcal/day and a banana. 
Finally, the time required to recover from severe hypogly‑
caemia was ~46 h. Summary of the treatment (Table IV).

Discussion

We present a case report of severe hypoglycaemia under 
abemaciclib administration. When the patient arrived at our 
hospital, she had taken prescription medicines, including 
abemaciclib, after a full portion of dinner. We confirmed 
with the family regarding the absence of any overlapping 
medications. In this case (from ‑day 4 to 0), no additional new 
medicines were administered other than abemaciclib. The 
patient had been using Gli and loxoprofen sodium hydrate (Lox) 
since a long time, and no associated hypoglycaemic events had 
occurred previously. Therefore, the possibility of drug (Gli 
and Lox)‑interaction‑induced hypoglycaemia was low. Gli 
has a high protein‑binding rate according to dosage studies in 

Figure 1. Patient's time course of blood glucose level and treatment after admission (A) day 1, 23:40 h, measurement of blood glucose and i.v. administration 
of 20 ml of 40% glucose solution; (B) day 1, 23:47 h, measurement of blood glucose, and the patient consumed a midnight snack; (C) day 2, 7:00 h, measure‑
ment of blood glucose and i.v. administration of 40 ml of 40% glucose solution; (D) day 2, 7:15 h, measurement of blood glucose, and the patient consumed 
breakfast; (E) day 2, 12:00 h, measurement of blood glucose and i.v. administration of 20 ml of 40% glucose; (F) day 2, 12:30 h, measurement of blood glucose, 
and the patient consumed lunch; (G) day 2, 13:45 h, measurement of blood glucose and oral administration of 10 g glucose; (H) day 2, 14:20 h, measurement 
of blood glucose; (I) day 2, 17:15 h, measurement of blood glucose and i.v. administration of 20 ml of 40% glucose solution; (J) day 2, 17:50 h, measurement 
of blood glucose and i.v. administration of 20 ml of 40% glucose; the patient consumed dinner; (K) day 2, 18:30 h, measurement of blood glucose and oral 
administration of 10 g glucose; (L) day 2, 21:00 h, measurement of blood glucose; (M) day 3, 0:00 h, measurement of blood glucose and oral administration 
of 10 g glucose; (N) day 3, 1:00 h, measurement of blood glucose; (O) day 3, 3:00 h, measurement of blood glucose and oral administration of 10 g glucose; 
(P) day 3, 4:00 h, measurement of blood glucose; (Q) day 3, 7:00 h, measurement of blood glucose. BS, blood sugar.

Table III. Prescription drugs: Daily dose.

Oral medication	 Dose

Abemaciclib (100 mg)	 Twice (after breakfast and dinner) 
Glimepiride (1 mg) 	 Twice (after breakfast and dinner)
Loxoprofen sodium 	 Twice (after breakfast and dinner)
hydrate (60 mg)
Rebamipide (100 mg)	 Twice (after breakfast and dinner)
Doxazosin mesylate (2 mg)	 Twice (after breakfast and dinner)
Valsartan (80 mg)	 Once after breakfast 
Amlodipine besilate (5 mg)	 Once after breakfast
Pravastatin sodium (10 mg)	 Once after dinner
Loperamide hydrochloride	 Up to 3 times a day in case
(1 mg)	 of diarrhoea
Brotizolam (0.25 mg)	 Before sleeping in case of insomnia
Indomethacin patch	 Topical
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patients with type 2 diabetes (8‑11). Allylpropionic acid‑based 
Lox also has a high protein‑binding rate (12‑15). Therefore, 
when Gli is used together with Lox, the binding of Gli to blood 
protein is suppressed, and the free form of Gli increases (8‑11). 
Therefore, the combined usage of Lox with Gli may enhance 
the hypoglycaemic effect (16). Abemaciclib, a pyrido[2,3‑d]
pyrimidin‑7‑one inhibitor, is a selective inhibitor of CDK4 and 
CDK6 (17‑19) that phosphorylates Rb and activates transcrip‑
tion factor E2F1/2. Thus, abemaciclib pushes cells into the S 
phase and triggers DNA synthesis (20,21). The time to reach 
abemaciclib Cmax is ~5 h (Tmax, 4‑6 h) (22,23), and the half‑life 
of 150 mg of abemaciclib is 17.5 h (nearly lower limit: 17.4 
to 38.1 h) (22,23). Therefore, the total time to reach half the 
maximum blood concentration after abemaciclib administra‑
tion is ~24 h [Tmax + t1/2 = 5+17.5=22.5 h (22,23)]. In other words, 
it takes 24 h for abemaciclib blood concentration to drop by 
half (1/2). As abemaciclib is administered twice daily, a consid‑
erable amount of abemaciclib may persist in the blood when 
the second dose (~12 h later) is administered. In patients with 
severe liver dysfunction, the blood concentration of this drug 
increases (24). With repeated dosing of abemaciclib, the blood 
concentration of abemaciclib in patients with metastatic liver 
tumours may be higher than anticipated, even with normal liver 

function (11). Abemaciclib has been shown to have a high human 
plasma protein‑binding rate in in vitro studies (5‑7,22). Gli is 
primarily metabolised by the liver metabolic enzyme CYP2C9 
and excreted via the kidney (urine) and liver (bile) (8‑11,25), 
while abemaciclib is metabolised by CYP3A and excreted via 
the liver (24). Therefore, the possibility that they influence each 
other's metabolism is low. Increase in blood creatinine level has 
been described as an adverse event of abemaciclib (5‑7,24). The 
patient's creatinine level was 1.05 mg/dl at the start of adminis‑
tration (‑day 4). On the fifth day of abemaciclib administration 
(day 1: Day of hospitalisation), the creatinine level increased to 
1.40 mg/dl; however, dehydration due to loose stools, diarrhoea, 
and other symptoms was not observed on admission.

Abemaciclib has been shown to slow metabolism in 
the blood of patients with impaired liver function (5‑7,24). 
In metastatic liver cancer, CYP2C9 metabolism in the 
liver decreases; therefore, the blood concentration of Gli 
increases (11,25). However, our patient was administered the 
same dose of Gli for over 1 year and had never experienced 
hypoglycaemia. In addition, CYP3A4 metabolism in the liver 
decreases in metastatic liver cancer (26,27). Consequently, 
the blood concentration of abemaciclib increases, which 
increases the creatinine level  (5‑7,24). Furthermore, an 

Table IV. Summary of the treatment.

A, Day 1

Point	 Time	 Blood glucose level	 Treatment

A	 23:40 h	 24	 20 ml of 40% glucose solution i.v. injection
B	 23:47 h	 91	 Patient ate a midnight snack

B, Day 2

Point	 Time	 Blood glucose level	 Treatment

C	 7:00 h	 38	 40 ml of 40% glucose solution i.v. injection
D	 7:15 h	 161	 Patient ate breakfast
E	 12:00 h	 49	 20 ml of 40% glucose solution i.v. injection
F	 12:30 h	 102	 Patient ate lunch
G	 13:45 h	 41	 Oral administration of 10 g
H	 14:20 h	 74	 Oral administration of 10 g
I	 17:15 h	 35	 20 ml of 40% glucose solution i.v. injection
J	 17:50 h	 40	 20 ml of 40% glucose solution i.v. injection
K	 18:30 h	 53	 Oral administration of 10 g glucose
L	 21:00 h	 102	 Medical follow‑up

C, Day 3

Point	 Time	 Blood glucose level	 Treatment

M	 0:00 h	 48	 Oral administration of 10 g glucose
N	 1:00 h	 102	 Medical follow‑up
O	 3:00 h	 55	 Oral administration of 10 g glucose
P	 4:00 h	 107	 Medical follow‑up
Q	 7:00 h	 87	 Medical follow‑up
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increase in creatinine level suggests a decrease in renal func‑
tion, which is thought to increase the blood concentration of 
Gli (25,28‑31). Although it is unclear at present whether this 
case is an isolated incident of the combined biochemical and 
genetic profile of the patient, severe hypoglycaemia may well 
occurs in elderly breast cancer patients with diabetes and a 
history of liver metastases when abemaciclib is combined 
used with Gli (high protein‑binding affinity) and allyl‑
propionic acid‑based Lox (high protein‑binding affinity). 
Therefore, adverse events of the drug for these patients are 
likely to be worth investigating in a larger population size 
and those awaits further elucidation. The increase in creati‑
nine levels following abemaciclib administration does not 
necessarily indicate glomerular injury. However, it is difficult 
to argue that the increase in creatinine levels is not related 
to the decrease in renal function (5,23,32). Although it can 
not be ruled out that, the increased creatinine levels after 
abemaciclib treatment in patients without liver metastases, 
it may be lead to hyperglycemia caused by decreased water 
reabsorption, Low levels of Ht and BUN/Cre in the labo data 
indicated that the patient was not dehydrated at the time of 
transport. Although since this patient has liver metastasis, 
it is considered that the blood concentration of abemaciclib 
is increased due to the metabolic delay of abemaciclib and 
the blood creatinine level is increased. Increased creatinine 
levels suggested a decrease in renal function, which may 
have caused an increase in the blood concentration of Gli and 
the strong effect of Gli may have caused the patient's hypo‑
glycaemia. Moreover, glucagon blood sugar increasing action 
is mainly due to the decomposition of hepatic glycogen, it 
is said that the effect of raising blood sugar can hardly be 
expected for liver metastasis patients  (33). And in severe 
hypoglycemia with unconsciousness, it may be difficult to 
take glucose tablets or glucose powder. Based on the above, 
we must attend to the presence or absence of liver metastases, 
use of drugs that depend on renal excretion, blood glucose 
level should be carefully monitored, when we are using 
abemaciclib with diabetes patients. Then, if renal function 
is poor, it is necessary to immediately stop SU drugs such as 
Gli and switch to insulin.
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