
CLINICAL CASE

24 Oncology and Radiology of Kazakhstan, №3 (53) 2019

UDC: 616-006.66
K. SMAGULOVA1, Y. UKOLOVA1, N. CHICHUA1,  

D. TOLESHBAEV1, A. KURMANKULOVA1

1Kazakh Institute of Oncology and Radiology, Almaty, Republic of Kazakhstan

Use of CDK4/6 inhibitor in combination  
with hormone therapy to treat metastatic  

luminal breast cancer: clinical case
Background: Breast cancer (BC) is currently the most common cancer in the world. The new methods opened up in the last 

decade have improved BC treatment and the survival prognosis for this group of patients. Nevertheless, metastatic BC remains 
an urgent problem of oncology.

The article presents a clinical case of treatment of luminal BC with metastatic damage to the contralateral breast, liver, and 
skeleton bones with a CDK4 / 6 inhibitor in combination with hormone therapy in the outpatient of chemotherapy at Kazakh 
Institute of Oncology and Radiology.

Results: The clinical studies show the effectiveness of using of cyclin-dependent kinase inhibitors in combination with hor-
mone therapy in pre- and postmenopausal women with hormone-receptor-positive and HER2 negative metastatic BC.

Conclusion: the presented clinical case demonstrates more than 1-year survival without disease progression and good 
quality of life in a patient receiving CDK inhibitors with hormonal therapy as the first line of therapy.

Keywords: clinical case, hormone therapy for breast cancer, CDK4 / 6 inhibitors, treatment of luminal breast cancer, met-
astatic breast cancer.

Introduction: Today, breast cancer (BC) is the most 
common cancer in the world. In 2018, more than 2 million 
new BC cases were reported [1].

Thanks to the achievements of the last decade, new 
methods of treating BC were opened, which have signifi-
cantly improved the prognosis for survival of this group 
of patients. Nevertheless, metastatic BC remains an ur-
gent problem of oncology. The average life expectancy 
of patients with the progression of the process is about 3 
years, and 5-year survival is about 25% [1]. The metastatic 
BC treatment involves continuous monitoring of the dis-
ease, and therefore much attention is paid to the quality 
of life of patients, which is a priority criterion for any ther-
apy. The development of targeted drugs to regulate the 
cell cycle in the tumor cell helped to realize the main ob-
jectives of the treatment of such patients, such as the in-
crease in the survival rate and the maintaining of a satis-
factory quality of life.

Thanks to the successful results of experimental and 
clinical studies of cyclin-dependent kinases inhibitors, the 
range of the antitumor therapy for BC has replenished 
with a fundamentally new class of drugs. The mechanism 
of action of oral inhibitors is due to the selective suppres-
sion of the activity of the cell cycle “motor.” The drugs in-
hibit the formed cyclin D complex - CDK4/6, which leads to 
the pRB protein hypophosphorylation and the decreasing 
in the expression of genes that control the cell cycle. Thus, 
the activity of the Rb-E2F-DP signaling pathway and E2F 
transcription factor is reduced. Besides, the control pro-
cess is restored at the “reconciliation point” G1/S, and cells 
with an unstable genome undergo apoptosis. CDK4/6 in-

hibitors showed the highest activity against luminal type 
tumors in experiments on BC cells. Perhaps this is because 
estrogen receptors can affect transcriptional processes 
by activating the cyclin D gene similar to classical estro-
gen-dependent pathway [2, 3]

It is noteworthy that the mutations leading to CDK acti-
vation are much more often with the luminal A and B sub-
types. Amplification of cyclin D1 was found in 29% and 
58%, and CDK4 in 14% and 25% of tumors of the luminal 
subtype A and B, respectively. Besides, it became clear that 
tumors of the luminal A-subtype are characterized by the 
loss of the CDKN2C gene, which encodes a CDK inhibitor 
protein (p16INK4a) [3]. According to preclinical studies on 
47 BC cell lines, the genomic activity of ERα is preserved 
and provides a CDK4 / E2F-dependent transcription pro-
gram, even under conditions of estrogen deprivation. 
Thus, the sensitivity of hormone-receptor-positive BC cell 
lines to inhibitors of cyclin-dependent kinases has become 
the main argument for the study of this group of drugs in 
combination with hormone therapy [3, 4].

The success in therapy with the use of this combina-
tion was justified at the stage of clinical trials. An almost 
2-fold increase in progression-free survival was achieved 
in women with luminal HER2 negative metastatic BC in 
the pre- and postmenopausal period of life in MONALEE-
SA (ribociclib), PALOMA (palbociclib) and MONARCH (abe-
maciclib) studies. Such stunning results with this biologi-
cal subtype were obtained for the first time in a long time. 
According to current recommendations, cyclin-dependent 
kinase inhibitors, in combination with letrozole or fulves-
trant, are recognized as the treatment of choice for wom-
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en with hormone-positive and HER2 negative metastatic 
BC [5]. The effectiveness of cyclin-dependent kinase in-
hibitors in combination with hormone replacement ther-
apy in women with visceral metastases allows the above 
combination to be used as an alternative to chemothera-
py. The U.S. Food and Drug Administration (FDA) has ap-
proved three low-molecular-weight CDK4/6 inhibitors ---- 
ribociclib, palbociclib, and abemaciclib. The Republican 
protocols for the treatment of metastatic hormone-posi-
tive HER2 negative BC include two CDK4/6 inhibitors - pal-
bociclib and ribociclib.

An open, randomized phase II trial of PALOMA-1 / RIO-
18, which included 165 patients with hormone-positive 
and HER2 negative metastatic BC in menopause who had 
not previously received any treatment for the progres-
sion of the process, yielded impressive results [5]. Add-
ing palbociclib to letrozole in the 1st line of therapy al-
lowed us to double the progression-free survival (PFS) 
of the disease: in the entire population of this study, me-
dian PFS was 20.2 and 10.2 months for the combination 
of palbociclib + letrozole and one letrozole, respective-
ly (p=0.0004). Patients were randomized by the duration 
of the relapse-free interval and the localization of metas-
tases. The first group included patients with only immu-
nohistochemical data (RE+HER2–), and the second group, 
designed to assess the effect of biomarkers, included cas-
es with cyclin D1 amplification and / or loss of p16 (INK4A 
or CDKN2A). In the experimental group (n = 84), palbo-
ciclib was prescribed in the standard regime (125 mg 1 
time per day for 3 weeks, then a 7-day break) and letro-
zole (2.5 mg per day daily), in the control group (n=81) - 
only letrozole. It is important to note that in all patients of 
this study, letrozole monotherapy provided a median of 
PFS comparable to previous studies, but the results of the 
combined approach were more impressive. The subgroup 
analysis showed that gains from the addition of palboci-
clib to letrozole were recorded in all patient subgroups, 
regardless of age (younger or older than 65 years), sta-
tus on the ECOG scale - (0 or 1 point), localization of me-
tastases (visceral or only in bones), previous chemothera-
py (yes/no) or HT (yes/no), as well as from the time from 
the end of adjuvant treatment to the progression of the 
disease [6]. The frequency of objective response was also 
higher in the group of therapy with palbociclib compared 
with one letrozole and for the whole population was 43% 
vs. 33% (p=0.13), and for the population with measurable 
foci - 55% vs. 39% (p=0.047). When a complete or par-
tial objective response was achieved, its duration in the 
group with palbociclib was 2 times higher than when us-
ing letrozole in mono mode (median DOO - 20.3 months 
vs. 11.1 months). The final results on overall survival were 
presented at the ASCO Congress in 2017, where there was 
a tendency to increase life expectancy in the combination 
therapy group with an absolute increase in median overall 
survival (4.2 months), as well as the fact that the differenc-

es did not reach statistical significance (median OM - 37.5 
months vs. 34.5 months, OR=0.813; p=0.42). These results 
might be associated with the differences in the subse-
quent treatment: more patients from the letrozole group 
vs. the palbociclib group had to continue treatment after 
leaving the stud (86.4% vs. 78.6%), as well as had to re-
ceive 3 or more lines of treatment (37% vs. 18%). It is note-
worthy that palbociclib significantly increased the time 
from randomization to the start of subsequent chemo-
therapy (medians 26.7 months vs. 17.7 months, RR=0.662; 
95% CI 0.445-0.989), and the maximum duration of palbo-
ciclib in the study is currently 76+ month [6.7]. It should 
be noted that such prolonged treatment was not accom-
panied by cumulative toxicity: most adverse events were 
recorded within 1 year; no new adverse events were re-
corded in the future.

In the registration study of MONALEESA-2 phase III, an 
almost twofold increase in the median progression-free 
survival was also demonstrated with a combination of ri-
bociclib with letrozole (25.3 months) compared with letro-
zole monotherapy (16 months) [7]. The follow-up period in 
this study was more than 2 years (26.4 months).

In 2018, the FDA approved the use of ribociclib in first-
line therapy in pre- / perimenopausal patients with met-
astatic hormone-positive HER2 negative BC based on the 
MONALEESA-7 study. The new drug has been studied in 
combination with aromatase inhibitors or tamoxifen. All 
patients in this study underwent ovarian suppression.

An important result of the MONALEESA-3 study was 
that ribociclib proved its efficiency in combination with 
both aromatase inhibitors and fulvestrant. The median fol-
low-up in this group was 20.4 months. The study evaluated 
combination therapy in the first and second lines. When 
prescribing combination therapy in the first line, median 
progression-free survival was not achieved at the end of 
the study. While in the monotherapy group, fulvestrant 
was 18.3 months. In the second line, combination thera-
py was almost 1.5 times better compared to fulvestrant 
monotherapy (PFS 14.6 and 9.1 months, respectively).

Subgroup analysis was performed in all MONALEESA 
studies. More than half of the patients in each study had 
an established metastatic lesion of visceral organs, main-
ly the lungs and liver, and patients with metastatic brain 
damage were also included in the MONALEESA-3 study. In 
all three studies, a subgroup analysis showed that with the 
addition of CDK 4/6 inhibitors to hormone therapy, all pa-
tients benefit, regardless of the type of metastasis.

Such impressive results of clinical studies allow us to 
talk about an important achievement - lengthening the 
period before chemotherapy, which was made possible by 
achieving persistent and long-term remissions [8]. Anoth-
er important argument in favor of more active use of new 
drugs in clinical practice is their proven safety. Most pa-
tients tolerate well the daily oral administration of these 
drugs. Despite a similar spectrum of toxicity, inhibitors 
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of cyclin-dependent kinases differ in severity and certain 
types of adverse events. Studies have shown that insignif-
icant differences can be associated with different selectiv-
ity of effects on CDK4 and CDK6 enzymes [9]. For example, 
palbociclib and ribociclib, to a greater extent, inhibit the 
enzyme CDK6, which often leads to leukopenia and neu-
tropenia compared with abemaciclib [10].

The results of a clinical study of cyclin-dependent ki-
nase inhibitors in patients with hormone-receptor-pos-
itive and HER2 negative metastatic BC in pre- and post-
menopausal women indicate the effectiveness of the 
combination of this group of drugs with hormone thera-
py. The above studies have shown that half of the wom-
en in the group of CDK inhibitors with hormone therapy 
in the first line live more than 2 years without signs of dis-
ease progression and with a good quality of life. Howev-
er, it should be remembered that any effective treatment 
can be long-term, provided that the risk of developing ad-
verse events is reduced. And although side effects are not 
a significant problem for a new class of drugs, experts rec-
ommend careful monitoring of patients during treatment. 
This approach is the key to successful treatment, minimiz-
ing side effects, and achieving the proven effectiveness of 
any innovative treatment method.

Patient Information:
Female patient, born in 1981, since March 2014, has 

been undergoing a clinical examination with a diagnosis 
of C-r of the left breast St IIb (T2N1M0).

Clinical data: the patient consulted suspicious for 
mass in the left mammary gland, which she founded her-
self. Objectively, the general condition is satisfactory. Con-
sciousness is clear; adequacy is preserved. No data were 
found for pulmonary, cardiac, and gastrointestinal pathol-
ogy. There was no weight loss in dynamics. А dense mass 
2.0×2.0 cm in size was detected by palpation of the left 
breast. On palpation, painless, fused with surrounding tis-
sues, the skin above the knot was not changed; there was 
no nipple discharge.

Diagnostics:
According to the breast ultrasonography of May 26, 

2014: Cancer of the left breast with metastases to the ax-
illary lymph nodes on the left, cytological conclusion No. 
2477-80 of 05/26/2014 - material from the formation of the 
left breast - carcinoma, from axillary lymph nodes - metas-
tases of carcinoma.

According to mammograms dated June 12, 2014: can-
cer of the left breast, lower outer quadrant with a seal be-
hind the nipple of the breast. Breast hyperplasia on both 
sides, as well as cystic hyperplasia of the lower outer quad-
rant of the left breast.

An infiltrating carcinoma was diagnosed during the 
trepanobiopsy of the mass of the left breast.

Treatment:
The patient sought medical attention at the oncologi-

cal center of the city of Urumqi (China), where on June 16, 

2014, an operation was performed: radical resection of the 
left breast with regional lymphatic dissection. The post-
operative histological conclusion is represented by ductal 
carcinoma of the left breast; the tumor invaded the nipple 
cells, with a metastatic lesion of the lymph nodes.

According to an immunohistochemical test, estrogen 
receptors - 90 points (positive), progesterone receptors - 
80 points (positive), Her2/neu - 2+ (when FISH is negative), 
Ki 67 - 20% of internal iliac artery. P53 (site +), SC 5/6 (-), 
P63 (-).

In the postoperative period, the patient gave a course 
of external-beam radiotherapy in the area of the postoper-
ative scar and regional metastasis zone, as well as 4 cours-
es of adjuvant polychemotherapy (PCT) with epirubicin in 
combination with docetaxel, were given from July to Oc-
tober 2014.

Then the patient continued taking hormonal therapy: 
Zoladex + tamoxifen and was followed up for two years.

Since September 2016, the patient began to worry 
about pain in the right leg, in the projection of the coccyx, 
more on the left. Skeleton scintigraphy was performed 
(from September 13, 2016), where no data were found for 
the presence of the pathological bone formation site.

However, two months later, when conducting a PET/
CT study from 11/21/2016, the following picture was ob-
tained:

1) According to PET/CT data, relapse in the postopera-
tive region and regional metastatic lesions with high met-
abolic activity were not detected;

2) PET/CT: signs of distant secondary blast (metastatic) 
lesion of the wing of the left iliac bone.

A histological conclusion was obtained when conduct-
ing a trepanobiopsy from the formation of the iliac wing 
on the left: blood elements, scraps of capillaries, bare nu-
clei with dystrophy were detected in smears.

According to MRI of the lumbar spine with the cap-
ture of the pelvic bones from 12/14/2016: MR-picture of 
the protrusion of the intervertebral disc L5-S1. A limited 
focal lesion of the iliac wing on the left. Condition after tre-
pan-biopsy of the iliac wing on the left (12/07/2016).

According to the results of the studies, the progression 
of the process was established, and in December 2016, a 
course of PCT was conducted according to the scheme: 
doxorubicin + cyclophosphamide. After a course of che-
motherapy, the patient developed a polyvalent allergy as 
a result of which further specialized treatment was can-
celed. The patient visited the allergist for 2 months. In Feb-
ruary 2017, a PET/CT study was performed (Urumqi, China) 
according to which the progression of the process was not 
established. The patient continued hormone therapy but 
noted an irregular intake of the drug.

Since January 2018, she began to notice increasing 
general weakness, fatigue, pain in the lower extremities.

PET/CT study in March 2018, showed metastatic lesions 
of the contralateral breast, liver, and skeleton bones.
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 Figure 1 – PET/CT. The site of the RP (radiopharmaceutical) abnormal uptake in the right mammary gland is deter-
mined; according to the ultrasound data - at 11 o’clock, a hypoechoic formation of irregular shape, with uneven contours.

Figure 2 – PET/CT. - The metastatic lesion in the parenchyma S1 of the liver segment

Figure 3 – PET/CT. Metastatic lesions of the lateral mass of the C2 vertebra on the left lateral mass of the C2 vertebra  
on the left.
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Figure 4 – PET/CT. Metastasis in the arm of the C6 vertebra on the left.
 

Figure 5 – PET/CT. Metastasis to the arch Th4 root on the left.

Figure 6 – PET/CT. Metastasis to the body of the Th5 vertebra.
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Figure 7 – PET/CT. Metastasis lesion of the L5 vertebra, pelvic bones.
 
According to the phenotype of the tumor, the patient 

was administered CDK 4/6 inhibitors (palbociclib 125 mg 
orally daily for 3 weeks, then a break of 7 days) in combi-
nation with aromatase inhibitors (letrozole 2.5 mg daily). 
The patient began combination therapy in May 2018. Pre-
viously, radiation therapy was performed on the Th5 ver-
tebra region - 300cGy, and the left iliac bone - 300cGy. The 

following adverse events were recorded while taking the 
drugs: leukopenia, stomatitis, general weakness. However, 
all of these side effects did not exceed an average degree 
of toxicity, were stopped when prescribing corrective ther-
apy, and did not lead to a reduction in the dose of palbo-
ciclib. During the control examination after three months, 
the following was revealed:

 

Figure 8 - Thoracic Region CT with bolus contrast from July 2018 compared with data from March 2018. The site of RP  
(radiopharmaceutical) abnormal uptake in the right mammary gland is determined, partial regression of the process (38%).

 

Figure 9 - Thoracic Region CT from July 2018 in comparison with PET CT of March 2018. In the parenchyma S1  
of the liver segment - metastatic site, partial regression of the process (40%).
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Figure 10 - CT of the skeleton bones from July 2018 in comparison with March 2018. There is a stabilization  
of the process with positive dynamics in the form of osteosclerosis sites

 Given the positive dynamics of the process, it was rec-
ommended to continue taking combination therapy: pal-
bociclib in combination with letrozole, as well as recom-
mended to perform bilateral ovariectomy to achieve 
persistent menopause.

Regression of the process by more than 50% in the 
mammary gland, liver, and stabilization of the process 
by metastatic bone damage were recorded during fol-
low-up examinations 6 months after the initiation of 
therapy.

 

Figure 11 - Thoracic Region CT with bolus contrast from October 2018 compared with data of July and March 2018.  
Residual mass in the right mammary gland with a diameter in 5 mm.

 Figure 12 - Thoracic Region CT with bolus contrast from October 2018 compared with data of July 2018 and PET/CT  
of March 2018. Residual mass in the liver - 0.6 cm.
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 Figure 13 - CT of the skeleton bones from October 2018 in comparison with July 2018. Stabilization of the process  
with positive dynamics in the form of further sclerotherapy of lytic sites of destruction.

 

Given the positive dynamics according to control ex-
aminations, the patient continued to take targeted ther-
apy in combination with hormone therapy. According to 
the conclusion of examinations from June 2019, a year af-

ter the therapy initiation, complete regression of the met-
astatic lesion was recorded in the right mammary gland 
and liver, as well as stabilization of the process and sclero-
therapy of lytic sites of destruction in the skeleton bones.

Figure 14 - Thoracic Region CT with bolus contrast from June 2019. Complete regression of the metastatic lesion  
of the right breast.
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Figure 15 - Thoracic Region CT with bolus contrast from June 2019. Complete regression of liver metastasis.
 

methods. The main goal of modern research remains the 
desire for personification of therapy, the basis of which is 
a deeper understanding of the molecular biological mech-
anisms of carcinogenesis and the application of the latest 
scientific achievements.
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Results: Currently, the patient continues the combi-
nation therapy with CDK 4/6 inhibitor and palbociclib in 
combination with an aromatase inhibitor – letrozole. The 
presented clinical case demonstrates a long period of ob-
jective response to the targeted therapy in a patient with 
metastatic lesions of the skeleton bones, liver, and con-
tralateral mammary gland. The combined use of an in-
hibitor of cyclin-dependent kinases - palbociclib in com-
bination with an aromatase inhibitor - letrozole, led to a 
pronounced effect with complete step-by-step regres-
sion of the metastatic lesion in the liver and right mam-
mary gland. Supportive therapy with palbociclib provides 
a long, relapse-free period with minimal side effects with a 
high quality of life for the patient. The convenience of tak-
ing this therapy makes it the option of choice for patients 
with advanced hormone-sensitive BC.

 Discussion: Today, metastatic BC continues to be an 
incurable disease and is regarded as a chronic process that 
requires quite a long treatment with a periodic change 
of one type of therapy to another. Thus, the drug treat-
ment of metastatic BC is the main option when choos-
ing a treatment strategy for a doctor. However, currently 
available chemotherapy often leads to the development 
of resistance of tumor cells to cytostatic drugs and a de-
crease in the functional reserves of the liver, cardiovascu-
lar system, and bone marrow hematopoiesis. The present-
ed clinical case, as well as the data of randomized clinical 
trials, demonstrate the possibility of using targeted thera-
py to overcome hormonal resistance in patients with lumi-
nal type of BC with the progression of the process. In the 
described clinical case, it is possible to increase the dura-
tion of remission, survival and improve the quality of life 
of patients through a combination of antitumor treatment 
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