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Introduction

ABSTRACT
Aim of the study: To assess the impact of primary radical treatment on the effectiveness and safety of
systemic treatment with ribociclib in patients with advanced breast cancer.
Material and methods: Retrospective data analysis of 180 patients with advanced breast cancer undergoing
systemic treatment with ribociclib. The study included a retrospective analysis of data from 180 patients
with advanced breast cancer undergoing systemic treatment with ribociclib. The study group included
106 (59%) patients who underwent radical treatment at earlier stages. The control group consisted of
74 patients (41%) diagnosed at an advanced stage.
Results: The analysis showed that progression-free survival is longer in patients with primary advanced
disease compared to patients with a history of radical treatment. The median PFS is 21.91 months for
patients with a history of radical treatment, while for primary patients it is longer than the total observation
time (p = 0.049). The median overall survival time did not reach statistical significance and was longer
than the time of observation for both groups. In this study, it was observed that the most common adverse
event was haematological complications. Neutropenia of any grade was observed in 82.78% of all patients,
including G3/G4 neutropenia in 43.89% of patients. Anaemia of any degree was observed in 62.78% of
patients, including G3/G4 anaemia in 1.67% of patients. Thrombocytopenia of any degree was observed
in 62.78%. For the above complications, no statistically significant differences were observed between
the study group and the control group.
Conclusions: A higher benefit (expressed in PFS) from the use of ribociclib will be achieved by patients
whose treatment was initiated at a locally advanced or metastatic stage compared to patients with a history
of radical treatment of breast cancer. A history of primary radical treatment has no impact on either overall
survival or the safety profile of ribociclib treatment.
Keywords: ribociclib, breast cancer, systemic therapy
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receptor (ER+) and epidermal growth factor receptor
2 (HER2-) negative expression is the most common

Breast cancer is still one of the most commonly diag-
nosed malignancies worldwide, accounting for 1 in 8 can-
cer diagnoses. In 2020, 2.3 million new cases of breast
cancer were registered among both sexes [1]. Advanced
or metastatic breast cancer (MBC) expressing oestrogen

type of metastatic breast cancer. This molecular subtype
accounts for 60-70% of all MBCs, that are oestrogen-de-
pendent for development and metastasis. A high level
of this hormone is a factor inducing the proliferation of
cancer cells and inhibiting their apoptosis [2, 3].
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Determination of the expression of receptors, includ-
ing oestrogen (ER), progesterone (PR) and epidermal
growth factor receptor (HER2) is a diagnostic standard,
is a predictive and prognostic factor in breast cancer,
and enables the selection of optimal therapy. According
to the ASCO recommendations, hormone therapy (HT)
is an integral part of the treatment of patients with ad-
vanced or metastatic luminal type A or HER2-negative
luminal type B breast cancer. The type of HT depends
on the patient’s menopausal status [4, 5].

The purpose of using HT is to eliminate the effect of
oestrogens on cancer cells, which is achieved through
the use of drugs acting in different mechanisms. The
selection of the optimal method depends on many
factors, including the risk of disease recurrence, the
patient’s age, comorbidities and patient preferences
[6-11]. Complementary hormone therapy is initially
highly effective, reducing the relative risk of recurrence
of the disease by about 40%, but in some patients,
progression occurs and the need to start another line
of treatment. A significant role in increasing the effec-
tiveness and minimizing the risk of recurrence is played
by chemotherapy, both perioperatively and used in
patients with ER+/HER2- metastatic breast cancer. It
should be noted, however, that ER+/HER2- tumours
are less susceptible to neoadjuvant chemotherapy than
other biological subtypes [12].

A breakthrough in the treatment of advanced ER+/
HER2- breast cancer were CDK4/6 inhibitors, including
ribociclib, which was registered in 2017 by the FDA based
on MONALEESA clinical trials (3, 5 and 7, respectively).
These studies showed a statistically significant advan-
tage of ribociclib over placebo. The advantage was
related to prolongation of disease progression-free sur-
vival, regardless of the line of treatment, prolongation of
disease progression-free survival, prolongation of overall
survival and overall response to treatment [14-16].

Ribociclib is a selective inhibitor of CDK 4/6, i.e. cy-
clin-dependent kinases 4 and 6, and cyclin D. Ribociclib
shows synergism with endoctrine therapy, which results
in increased expression of cyclin D and overactivation
of CDKs 4 and 6. The inhibition of the cyclin D activa-
tion pathway by hormone therapy ultimately reduces
the expression of CDK 4/6 kinases and increases the
effectiveness of ribociclib [17-19].

Ribociclib is indicated for the treatment of hormone
receptor-positive (HR) negative locally advanced,
inoperable or metastatic breast cancer without overex-
pression of human epidermal growth factor 2 (HER2) in
combination with an aromatase inhibitor or fulvestrant
as first-line endocrine therapy or women who had pre-
viously received hormonal treatment [20]. Among the

patients treated with ribociclib, some patients started
breast cancer treatment from the stage of radical treat-
ment, as well as patients with primary metastases, i.e.
patients who start treatment already at the stage of
disease with distant metastases. There is a noticeable
lack of studies evaluating the effectiveness and safety
of ribociclib in specific situations, such as the presence
of comorbidities or a history of anticancer treatment.
Thus, the results of the available studies on ribociclib
do not currently allow for an unambiguous assessment
of the impact of treatment of a history of radical breast
cancer on the effectiveness and safety of treatment of
the disease in the metastatic stage.

One can distinguish haematological and non-he-
matological adverse events of ribociclib. The most
commonly reported haematological adverse reactions
during ribociclib therapy include neutropenia, leukope-
nia and anaemia, while neutropenia, leukopenia and
lymphopenia were the most common at G3/4 according
to CTCAE (Common Terminology Criteria for Adverse
Events). The most common non-haematological ad-
verse reactions were nausea, infections and fatigue. On
the other hand, in the G3/G4 according to CTCAE, the
most common were: increased ALAT and AST activity
and infections [14].

Management of severe or intolerable adverse
reactions may require temporary drug interruption,
dose reduction, or discontinuation of ribociclib. The
starting dose is 600 mg/day. The first dose reduction is
400 mg/day, the second dose reduction is 200 mg/day.
If further dose reduction to less than 200 mg/day is
required, treatment should be permanently discontin-
ued [20].

Aim of the study

The implementation of the proposed study is aimed
at supplementing the knowledge on treatment with
ribociclib by comparing the effectiveness and safety
profile of this drug in patients previously undergoing
radical treatment (study group) vs. patients with primary
metastasis (control group).

Material and methods

The study is a retrospective analysis in which
electronic medical records of patients treated at the
Oncology Centre in Bydgoszcz in the years 2017-
—2022 were used. 180 female patients were included
in the study (study group: 106 persons, control group:
74 persons). Data obtained from electronic medical
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Study _f Radical RCK* |—> Time
group treatment
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*RCK-ribociclib in combination with an aromatase inhibitor or fulvestrant

Figure 1. Division into the study group and the control group

records of treated patients include age at the time of
starting ribociclib treatment, ECOG performance-status
score, previous chemotherapy (for patients from the
study group), previous hormone therapy, location of
metastases, side effects during ribociclib use, dose
reduction of ribociclib, duration of treatment with ri-
bociclib.

The analysis of quantitative variables was performed
by calculating the mean, standard deviation, median
and quartiles. Qualitative variables were analysed by
calculating the number and percentage of occurrences
of each value. Comparison of the values of qualitative
variables in groups was performed using the chi-square
test (with Yates’ correction for 2 x 2 tables) or Fisher’s
exact test. The comparison of quantitative variables in
the two groups was performed using the Mann-Whitney
test. Kaplan—Meier curves were compared using the LR
(long-rank) test. The analysis adopted a significance
level of 0.05. The analysis was performed in the R pro-
gram, version 4.2.2.

Characteristics of the study and control
groups

The study involved 180 patients aged 32 to 84 with
invasive breast cancer expressing oestrogen receptor
(ER+) and epidermal growth factor receptor 2 (HER2-)
negative. All patients were treated with ribociclib from
January 2017 to December 2022 (Fig. 1).

The study group included 106 (59%) patients who
underwent radical treatment at earlier stages, i.e.
surgical treatment with possible adjuvant treatment.
67 patients (63.21%) study group received periopera-
tive chemotherapy and 75 patients (75%) perioperative
hormone therapy. All patients in the study group exhib-
ited the disseminated stage of the disease and started
treatment with ribociclib.

The control group consisted of 74 patients (41%)
diagnosed with the disease at the dissemination stage.
Out of these patients, 14 patients (18.92%) in the first line
of systemic therapy of disseminated disease received
chemotherapy, and 18 patients in the control group
(24.32%) received hormone therapy. All patients in the
control group eventually started treatment with riboci-
clib. Detailed data are presented in Table 1.

There were no statistically significant differences in
the age of patients, ECOG performance-status score or
the location of metastases. Among patients previously
treated radically, a larger percentage received chemo-
therapy (63.21%) and hormone therapy (70.75%) than
in the control group (respectively: 18.92% and 24.32%).

Results
Progression-free time

The conducted test allows you to assess pro-
gression-free survival (PFS) in the horizon 6, 12 and
24 months and its median. In the study group, the sur-
vival free of progression in the 6 months was 80.38%.
For 12 months, PFS was 62.98%, and for 24 months
44.86%. For the control group, PFS amounted to
92.9%, 78.12% and 68.32%, respectively for 6, 12 and
24 months (Tab. 2). The PFS median is greater than
the maximum observation time. PFS curves differ sig-
nificantly (p = 0.049) (Fig. 2).

Overall survival

The conducted test allows for an assessment
of overall survival (OS) in the horizon 6, 12 and
24 months. In the study group, total survival in the
6 months was 87.29%. For 12 months, OS was 76.15%,
and for 24 months 43.66%. For the control group, the
OS amounted to 87.29%, 75.48%, and 49.78%, for 6,
12, and 24 months, respectively (Tab. 3). Curves of
survival do not differ significantly (Fig. 3.).

Safety profile

The most common adverse reactions were haema-
tological complications. Neutropenia was observed
in 82.78% of all patients, with 84,91% in the study
group, and in the control group 79.73%. Neutropenia
in the G3 and G4 according to CTCAE occurred in
43.89% of all patients (46.23% study group vs. 40.54%
control group), but it was not even once a cause of
treatment termination. Anaemia occurred in 62.78%
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Table 1. Detailed patient characteristics

Parameter Study group Control group Total P-value
(N = 106) (N = 74) (N = 180)
Age 65 years and more 40 (37.74%) 34 (45.95%) 74 (41.11%) p =0.343
Up to 65 years 66 (62.26%) 40 (54.05%) 106 (58.89%)
ECOG performance-status 0 69 (65.09%) 49 (66.21%) 118 (65.55%) p = 0.425
score 1 37 (34.90%) 25 (33.78%) 62 (34.44%)
Earlier chemotherapy Yes 67 (63.21%) 14 (18.92%) 81 (45.00%) p < 0.001*
No 39 (36.79%) 60 (81.08%) 99 (55.00%)
Earlier HR Yes 75 (70.75%) 18 (24.32%) 93 (51.67%) p < 0.001*
No 31 (29.25%) 56 (75.68%) 87 (48.33%)
Lung metastasis Yes 21 (19.81%) 17 (22.97%) 38 (21.11%) p =0.745
No 85 (80.19%) 57 (77.03%) 142 (78.89%)
Bone metastasis Yes 58 (54.72%) 33 (44.59%) 91 (50.56%) p = 0.236
No 48 (45.28%) 41 (55.41%) 89 (49.44%)
Other metastases Yes 32 (30.19%) 24 (32.43%) 56 (31.11%) p = 0.876
No 74 (69.81%) 50 (67.57%) 124 (68.89%)
Combined treatment IA/lh-rh/gosereline 58 (54.72%) 54 (72.97%) 112 (62.22%) p = 0.008*
Fulvestrant 48 (45.28%) 19 (25.68%) 67 (37.22%)
None 0 (0.00%) 1 (1.35%) 1 (0.56%)
p — test chi-squared or accurate Fisher test; *statistically relevant difference (p < 0.05)
Table 2. PFS in 6, 12, 24 months
Group Number of Event number Progress-free survival P-value
patients 6 months 12 months 24 months Median
[months]
Study group 106 41 80.38% 62.98% 44.86% 21.91 p =0.049*
Control group 74 13 92.90% 78.12% 68.32% > max obs.
100% - 100% -
90% 90%
o 80%- 80% -
£ 70%- ; = 70%-
& 60%- < 60%-
5 50% Ti 50%
g 40% | g 40%-
g 30%- O 30%-
& 20%- 20%—
10% 10%
0% [ T T T T T 1 0% [ T T T T T 1
0 12 24 36 48 60 72 0 12 24 36 48 60 72
— Study group Time [month] — Study group Time [month]
— Control group — Control group
Figure 2. Kaplan-Meier curve for PFS Figure 3. Kaplan-Meier curve for OS
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Table 3. OS in 6, 12, 24 months

Group Number of Number Overall survival P-value
patients of deaths 6 months 12 months 24 months Median [months]

Study group 106 45 87.29% 76.15% 43.66% > max obs. p =0.975

Control group 74 25 87.98% 75.48% 49.78% > max obs.

Table 4. List of the side effects of ribociclib

Parameter Study group Control group Total P-value

(N = 106) (N = 74) (N = 180)

Neutropenia of any stage Yes 90 (84.91%) 59 (79.73%) 149 (82.78%) p = 0.481
No 16 (15.09%) 15 (20.27%) 31 (17.22%)

Neutropenia G3 or G4 Yes 49 (46.23%) 30 (40.54%) 79 (43.89%) p = 0.546
No 57 (53.77%) 44 (59.46%) 101 (56.11%)

Anaemia of any stage Yes 71 (66.98%) 42 (56.76%) 113 (62.78%) p =0.215
No 35 (33.02%) 32 (43.24%) 67 (37.22%)

Anaemia G3 or G4 Yes 2 (1.89%) 1 (1.35%) 3 (1.67%) p=1
No 104 (98.11%) 73 (98.65%) 177 (98.33%)

Thrombocytopenia of any stage Yes 71 (66.98%) 42 (56.76%) 113 (62.78%) p =0.215
No 35 (33.02%) 32 (43.24%) 67 (37.22%)

Hipertransaminasemia of any stage Yes 3 (2.83%) 3 (4.05%) 6 (3.33%) p = 0.691
No 103 (97.17%) 71 (95.95%) 174 (96.67%)

Fatigue of any stage Yes 16 (15.09%) 14 (18.91%) 30 (16.67%) p = 0.764
No 90 (84.91%) 60 (81.08%) 150 (83.33%)

Infections of any stage Yes 2 (1.88%) 1 (1.35%) 3 (1.67%) p = 0.975
No 104 (98.11%) 73 (98.64%) 177 (98.33%)

of patients. It concerned 66.98% of patients from the
study group (1.89% in the G3 and G4 according to
CTCAE) and 56.76% of the control group patients (1.1,
35% in G3 and G4 according to CTCAE). Recurrent
anaemia requiring blood transfusion was the reason
for the termination of treatment in one patient from
the study group. Thrombocytopenia occurred in
62.78% of patients. It affected 66.98% of patients
from the study group and 56.76% of the control group
patients. Thrombocytopenia was not observed in the
G3 and G4 according to CTCAE. In none of the anal-
ysed cases, thrombocytopenia was the reason for the
termination of treatment. Fatigue occurred in 16.67% of
patients. It affected 15.09% of patients from the study
group and 18,91% of the control group. Infectious
occurred in 1.67% of patients. It affected 1.88% of pa-
tients from the study group and 1.35% of the control
group (Tab. 4).

In the study group, the first-degree reduction oc-
curred in 47 (44.34%) of the respondents, and in the
control group in 22 (29.73%). The second-degree re-
duction concerned 8 (7.55%) patients in the study group
and 4 (5.41%) in the control group (Tab. 5).

Discussion

According to the National Comprehensive Cancer
Network (NCCN) guidelines, ribociclib (in combination
with 1A) is recommended as the preferred CDK4/6 in-
hibitor in the treatment of ER+/HER2 advanced breast
cancer [24]. In addition, the second phase of RIGHT
Choice showed that ribociclib, combined with hor-
mone therapy, extends PFS compared to associated
chemotherapy in patients with aggressive advanced
HR+/HER2- breast cancer that had not previously
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Table 5. Drug dose reduction

Parameter Study group Control group Total P-value
(N = 106) (N = 74) (N = 180)
15t degree dose reduction Yes 47 (44.34%) 22 (29.73%) 69 (38.33%) p = 0.068
No 59 (55.66%) 52 (70.27%) 111 (61.67%)
2nd degree dose reduction Yes 8 (7.55%) 4 (5.41%) 12 (6.67%) p = 0.764
No 98 (92.45%) 70 (94.59%) 168 (93.33%)

been treated systemically. Pre-registration studies have
shown that the use of CDK4/6 inhibitors is associated
with less toxicity and probably greater efficiency than
chemotherapy [25, 26].

In this work, the study group was patients for whom
ribociclib, in combination with hormone therapy, was
the first or subsequent line of treatment for the advanced
disease. Originally, they were patients who were sub-
jected to radical treatment, which included surgery, and
possibly, depending on the indications, perioperative
chemotherapy and hormone therapy. The control group
consisted of patients who began treatment for breast
cancer based on the diagnosis of the disease already
in a locally advanced or metastatic stage.

The tolerance of ribociclib treatment in both groups
was similar. Statistically significant differences in the
quantity and degree of side effects were not observed.
The most common adverse events in both groups were
haematological complications: neutropenia (84.91%
vs. 79.73%, study group vs. control group, respec-
tively), anaemia (66.98% vs. 56.76%) and thrombo-
cytopenia (66.98% vs. 56.76%). Side effects in the 3'd
and 4" according to CTCAE concerned neutropenia
(46.23% vs. 40.54%) and anaemia (1.89% vs. 1.35%).
Comparing the above data with the results of the clinical
trial of Monalees-2, the convergence of the frequen-
cy of haematological complications is noteworthy.
Neutropenia (all degrees: 74%, degree 3/4: 60%) and
anaemia (all degrees: 19%, degree 3/4: 3%) were the
most common side effects reported in this study. In the
MONALEESA-2 study, it was also proved that neutrope-
nia > 2"d degree was the most common complication of
ribociclib treatment and was the cause of the termination
of therapy in less than 1% of patients [27, 28]. In own
study, haematological side effects were the cause of
termination of treatment in one patient from the study
group (1.35%). The reason was recurrent anaemia in st.
G3/G4 requiring blood transfusion. In the study group,
44.34% of patients required the first degree of reduction,
and in the control group 29.73%. The second degree
of reduction concerned 7.55% of patients in the study
group and 5.41% in the control group. Severe and

difficult-to-tolerate side effects associated with the use
of ribociclib result in temporary withdrawal of the drug
or dose modification. Initially, patients take 3 tablets
of 200 mg of ribociclib, once, for 21 days, followed by
7 days break. In the case of 3rd stage neutropenia,
the product should be suspended to return to the
rank < 2. and resume the product administration from
the same dose. If toxicity in level 3. converts: stop treat-
ment until you return to the degree < 2. Then resume
administration and reduce the dose by 1 level (200 mg).
In the case of neutropenia, the product is suspended
until returns to the rank of < 2. and then administered
in a reduced dose by 1 level [29].

In registration tests of ribociclib, 68.5% of patients
required dose reduction. In the research conducted so
far on ribcyclib, it has not been proven that there are fea-
tures of patients that would predispose to the increased
risk of the occurrence of data from adverse effects. Itis
worth noting that dose reductions, among others due
to neutropenia or any other side effects, were lower in
the research of MONALEESA-3 and -7 compared to the
previous study of MONALEESA-2, which may be due
to greater experience in the field of managing related
side effects related with ribciclib. Based on the results
from the obtained research, it can be concluded that
ribociclib has a predictable, controlling security profile
[30, 31].

Progression-free survival differs significantly in both
groups. PFS in the 24-month horizon is 44.86 % for the
study group, while for the control group 68.32%. The
PFS median for the study group is 21.91 months, and
for the control group is greater than the observation
time. Patients from the control group obtained better
results in the field of PFS compared to the study group.
It should be emphasized, however, that the examination
did not take into account the impact of a number of im-
portant elements, e.g. the histological characteristics of
the tumour, the degree of malignancy, the presence of
lymphatic infiltrates or the presence of vascular invasion,
which is known to be factors affecting the response
to the therapy and prognosis of patients [35]. Overall
survival does not differ significantly in both groups. OS
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in the 24-month horizon is 43.66% for the study group
and 49.78% for the control group.

The assessment of the effectiveness and safety
profile of the use of ribciclib in patients after radical
treatment to some extent also fits into the currently
developed trend of research on the possibility of using
CKD 4/6 inhibitors in the treatment of neoadjuvant or
adjuvant breast cancer [36]. Regardless of this con-
cept, it seems significant to develop research on the
effectiveness and safety of ribciclib in special groups
of patients whose goal would be to separate patients’
groups related to the highest benefit from the treatment
with ribociclib.

Conclusions

A higher benefit (expressed in PFS) from the use of
ribociclib will be achieved by patients whose treatment
was initiated at a locally advanced or metastatic stage
compared to patients with a history of radical treatment
of breast cancer. A history of primary radical treatment
has no impact on either overall survival or the safety
profile of ribociclib treatment.
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