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The use of CDK4/6 inhibitors in the treatment of HR*/HER2" breast cancer (BC) has become increasingly widespread in recent
years. When assessing the safety of CDK4/6 inhibitors, it was found that during therapy, a significant number of patients
require a reduction in the initial dose of the drug due to adverse events (dose reduction), but publications summarizing such
data are absent. At the same time, the time to dose reduction and its stages can significantly affect the organization of drug
supply for patients with drugs of this group, having an economic and administrative effect on the healthcare system. In this
regard, a review of the results of the use of CDK4/6 inhibitors presented in the literature, describing the features of dose
reduction, is timely and relevant.

The aim. To conduct a literature review in order to summarize and systematize the results of the use of CDK4/6 inhibitors,
describing the features of dose reduction.

Materials and methods. The literature search was carried out in the MedLine (PubMed) and Google Scholar databases
from January 2016 to January 2024. The literature search was carried out using the following search queries: “ribociclib
OR palbociclib OR abemaciclib” AND “breast cancer and randomized clinical trial”, “CDK4/6 inhibitors OR cyclin-dependent
kinase 4/6 inhibitors” AND “metastatic breast cancer” AND “real-world” AND “dose Intensity OR dose reduction”. As a result
of the search, 384 publications were found, and 15 publications were included in the final analysis. Data on dose reduction
were systematized according to the following criteria: the proportion of patients who underwent the first and, if available,
the second reduction, the time to dose reduction, and the intensity of dosing.

Results. Analysis of data from randomized clinical trials showed that a dose reduction was required in 31.8-57.4%
of patients using CDK4/6 inhibitors. At the same time, the second dose reduction was carried out in 17.4—40% of patients.
The median time to the first stage of reduction ranged from 1.2 to 3.2 months. The median relative dose intensity ranged
from 66.3 to 93.0%. According to the results of the analysis of real clinical practice data, dose reduction was carried out in
28.1-59.1% of patients. At the same time, the first stage of reduction was carried out at 1-3 months of therapy, and the
second at 4-17 months from the start of treatment.

Conclusion. A literature review was conducted to systematize the results of the use of CDK4/6 inhibitors, describing the
features of dose reduction. Approximately up to 60% of patients need a dose reduction, regardless of the selected CDK4/6
inhibitor. Data on the frequency and time to dose reduction vary; therefore, the need for reduction in an individual patient
may arise at any time, which may complicate the process of planning the provision of anti-tumor therapy drugs.
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Abbreviations: BC — breast cancer; HR — hormone receptor; HER2 — human epidermal growth factor receptor 2; EGFR —
epidermal growth factor receptor; RCT — randomized clinical trial; CDK — D-cyclin-dependent kinase; Rb — retinoblastoma.
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MpumeHeHne uHrMbuTopos CDK4/6 npu nedenmun HR*/HER2™ paka mosnouHoi skenesbl (PMX) B nocneaHue rogpl
nonyyaet Bce 6onbluee pacnpocTpaHeHue. MNpu oueHke 6esonacHocTM MHTMEMTOPOB CDK4/6 6bi10 YCTaHOBAEHO, YTO B
npotecce Tepanuu 3HaYUTEbHOMY YMCAY NALIMEHTOB TPebyeTcA CHUMKEeHWe nepBOHaYaNbHOWM A03bl MpenapaTta B CBA3M C
HeXenatenbHbIMWU ABAEHUAMM (peayKuma fo3bl). OgHako nybavKkaumm, obobuiatolme Takme AaHHble OTCYTCTBYOT. Mpu
3TOM BpemA A0 peayKuuMW A03bl, ee 3TanHOCTb, MOTYT 3HAaYUTENbHO BAMATb Ha NMPOLECC OPraHW3auuKn NeKapCcTBEHHOIO
obecneyeHnn NaLMeHTOB NpenapaTamm 3TOM rpynmnbl, OKa3biBas IKOHOMUYECKUIA U AAMUHUCTPATUBHbIN 3DDEKT Ha cucTemy
34paBoOOXpaHeHuna. B c¢BA3M c 3TMm, nposegeHve o0630pa MpeacTaBNeHHbIX B /IMTepaType pe3ynbTaToB NPUMEHeHWA
MHrMbutopos CDK4/6, onucbiBatowmx 0CO6EHHOCTM CHUMKEHWA 403bl, CBOEBPEMEHHO M aKTyasibHO.

Lienb. MpoBectn 0630p AuTepaTypbl C Lenbto 0606WeHNs U cucTemaTM3aLmMm pes3ynbTaToB NPUMEHEHUA MHIMOUTOPOB
CDK4/6, onucbiBatoumx 0cobeHHOCTU peayKLuun A03bl.

Martepuanbl U metogbl. MoOUCK NnMTepaTypbl NpoBoamaca B 6asax AaHHbix MedLine (PubMed) n Google Scholar ¢ aHBapsa
2016 no sHBapb 2024 roaa. /IntepaTypHbIi NOUCK Bbl1 NPOBEAEH NO C/IeAyoLLIMM MOMCKOBLIM 3anpocam: «ribociclib OR palbociclib
OR abemaciclib» AND «breast cancer and randomized clinical trial», «CDK4/6 inhibitors OR cyclin-dependent kinase
4/6 inhibitors» AND «metastatic breast cancer» AND «real-world» AND «dose Intensity OR dose reduction». B pe3ynbrate
noucka 6b110 HangeHo 384 nybaukaumm, B GUHaANbHBLIN aHanv3 nonann 15 nybamkaumii. CucTemMaTM3aumio AaHHbIX O
peayKuMm 003 NPOBOAWIM NO CAEAYIOWMM KPUTEPUAM: AONA NALMEHTOB, KOTOPbIM BbINOJHEHA NEpPBas U, MPU HaNUYUW,
BTOpas peAyKuusa, Bpemsa 40 peayKumn A03bl, UHTEHCUMBHOCTb A03UPOBAHMA.

Pe3ynbtatbl. AHanM3 [AaHHbIX PaHAOMMU3UPOBAHHBIX KAWMHWYECKUX WCCNEA0BAHUIM MOKas3aa, YTO CHWUMKEHMEe [03bl
notpebosanocb 31,8-57,4% naumeHTam nNpu NpUMeHeHun nHrnbutopos CDK4/6. Mpu atom 17,4-40% naumeHTam 6b110
npoBeAeHO BTOPOe CHUMXeHue ao03bl. MeanaHHoe Bpemsa OO NMepBOro sTana pegykuum coctasuno ot 1,2 pno 3,2 mec.
MepgunaHa oTHocUTeNbHOW 3bPEKTUBHOCTU A03bl HaxoAaMNach B UHTepBase oT 66,3 go 93,0%. Mo pesynbtatam aHanu3a
[aHHbIX peasnibHOM KAMHUYECKoN NpakTukm — 28,1-59,1% nauneHTam 6bina npoBeaeHa peayKkuma fo3bl. Mpu sTom nepsbli
3Tan peayKuMu ocyLLecTBAANACA Ha 1—3 mec. Tepanuu, a BTOpo — Ha 4—17 mec. C MOMEHTa Hayasia NeyeHus.

3aknoueHue. lNposeaéH o630p AuTepaTypbl A4 CUCTEMATM3aUMM Pe3y/abTaToB NpUMeHeHua uHrnbutopos CDK4/6,
OMNUCbIBaOLLMX 0COBEHHOCTM peayKunn ao3bl. MpumepHo A0 60% NaLMEHTOB HYXKAAIOTCA B MPOBEAEHUN pPeayKLMn 403bl
BHE 3aBMCMMOCTM OT Bbl6paHHOro MHrMbUTOpa CDK4/6. [daHHble O YacToTe M BPEMEHW A0 CHUMKEHWA A403bl PasHATCA,
cnepoBaTe/ibHO, HEOBXOAMMOCTb PefyKLUMM Y OTAENbHOrO MaLMeHTa MOXKET BO3HUKHYTb B 11060 MOMEHT, YTO MOMKeT
3aTPYyAHATb NPOLECC NIAHUPOBAHMA obecneyeHma npenapaTamm NPOTUBOONYXOAEBOM Tepanuu.

Kniouesble cnosa: HR*/HER2; pak mMosiouHOM Kenesbl; nHrmbutop CDK4/6; abemaumkamb; nanbounkamb; puboumnknmb;
peaykuma 4o3bl

Cnucok cokpaieHuit: PMM — pak monoyHoi kenesbl; HR — peuenTtop ropmoHa; HER2 — peuentop anuaepmanbHOro
¢dakTopa pocta, TMn 2; EGFR — peuenTtop anuaepmanbHoro gaktopa pocrta; PKU — paHooMM3MpOBaHHOE KAMHUYECKOE
uccneposaHue; CDK — D-UMKNUH-3aBUCUMMAn KMHA3a; Rb — peTuHobnacTtoma.

INTRODUCTION

Most cases (approximately 70%) of breast
cancer (BC) worldwide are positive for hormonal
receptor and/or progesterone receptor (HR) expression
and do not express human epidermal growth factor
receptor 2 (HER2), i.e., have the HR*/HER2™ phenotype® [1].

! National Cancer Institute. SEER. Cancer Stat Facts: Female Breast
Cancer Subtypes. Available from: https://seer.cancer.gov/statfacts/
html/breast-subtypes.html.
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Although blocking signaling from epidermal growth factor
receptors (EGFR) is a base of HR*/HER2™ BC treatment,
many patients develop resistance to endocrine
therapy. This resistance is difficult to overcome and
is associated with a negative prognosis [2-4]. A
number of mechanisms are involved in the development
of resistance to endocrine therapy, including changes in
cell cycle checkpoints. For example, regulation of cyclin
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D-cyclin-dependent kinase (CDK) 4/6 with INK4 proteins
and the retinoblastoma (Rb) pathway (CDK4/6-INK4-Rb),
which affects cell proliferation, is often impaired in HR*
BC and other types of cancer [5-7]. Constant expression
of cyclin D1 and phosphorylation of Rb support the
use of CDK4/6 inhibitors in HR* BC [8]. Inhibition of
the CDK4/6-INK4-Rb pathway along with endocrine
therapy may be effective in patients with HR*/HER2™ BC
compared with endocrine therapy alone. Currently,
three selective CDK4/6 inhibitors are registered in
the Russian Federation: ribociclib, palbociclib, and
abemaciclib [9]. Differences between these drugs
include, above all, dosing regimens (ribociclib and
palbociclib are used once daily for 3 weeks with a
1-week break, abemaciclib twice daily) and different
selectivity for CDK4 compared to CDK6, which has been
shown in some preclinical studies [10-13].

When assessing the safety of CDK4/6 inhibitors,
it was found that during therapy, a significant number
of patients require a reduction in the initial dose of
the drug (reduction, dose modification) due to the
occurrence of various adverse events [14, 15]. Unlike
reducing the frequency of the required dose, reduction
allows managing drug toxicity while maintaining the
effectiveness of therapy and adherence to treatment [14,
16]. At the same time, the time to dose reduction and
its stages can significantly affect the organization of
drug supply for patients with drugs of this class, having an
economic and administrative impact on the healthcare
system. In this regard, an actual question is the
analysis of the data available in the literature on the
features of dose reduction when using drugs of this
group.

THE AIM. To conduct a literature review to
systematize the results of the use of CDK4/6 inhibitors,
describing the features of dose reduction of drugs.

MATERIALS AND METHODS
A literature search was conducted in the MedLine
(PubMed) and Google Scholar databases from 2016
to January 2024. The literature search was carried out
using the following search queries:
For PubMed, the following filters were used: “since
2016”, “English language”, “preprints excluded”.
e (ribociclib OR palbociclib OR abemaciclib) AND
breast cancer AND randomized clinical trial;
e (CDK4/6 inhibitors OR cyclin-dependent kinase
4/6 inhibitors) AND (metastatic breast cancer)
AND real-world AND (dose Intensity OR dose
reduction);
For Google Scholar, the filter “from 2016” was used.
e  (CDK4/6 inhibitors OR cyclin-dependent kinase
4/6 inhibitors, metastatic breast cancer, real-world
data, (dose intensity OR dose reduction).

22

A search for real-world clinical practice studies was
additionally carried out in the Google Scholar system
due to the frequent lack of their indexing in PubMed.

The literature search and preparation of the review
were carried out in accordance with the PRISMA
methodology?.

It is worth noting that randomized clinical trials (RCTs)
are currently the “gold standard” for assessing
the clinical efficacy and safety of drugs [17, 18].
Despite the limitations due to the design of RCTs,
such as strict inclusion and exclusion criteria for patients
in the study population, the inability to assess the
long-term consequences of the therapy under
study, and systematic errors, the homogeneity of the
data obtained in them is significantly higher than that
of real-world clinical practice data (electronic medical
records, registers, prescription data and reports of
adverse events, data obtained from patients, data from
mobile applications and wearable devices, etc.). In this
regard, preference was given to RCTs in the selection
of publications. However, RCTs that allow simultaneous
comparison of all three CDK4/6 inhibitors in terms
of frequency, duration, and proportion of patients
requiring dose reduction are not available. Therefore,
real-world clinical practice data cannot be neglected,
because, of course, they should be taken into account
as a supplement to RCTs [19].

Article and data selection was carried out
independently by two researchers. Disagreements
were resolved through discussion. Studies that met
the following criteria were excluded:

e Therapy for another nosology against the

background of CDK4/6 inhibitors;

e Line of therapy after discontinuation of CDK4/6
inhibitors;

e Use of CDK4/6 inhibitors as part of neoadjuvant
therapy;

e Use of CDK4/6 inhibitors in combination with
immunobiological drugs;

e Works that do not contain quantitative
information about dose reduction (intensity,
time to reduction, proportion).

Inclusion criteria were:

e C(linical trials and real-world clinical practice
studies evaluating the use of CDK4/6 inhibitors
in the treatment of patients with metastatic
HR*/HER2™ advanced breast cancer;

e C(linical trials and real-world clinical practice
studies evaluating dose reduction or dose
intensity of CDK4/6 inhibitors used;

2 The PRISMA2020 statement: An updated guideline for reporting
systematic reviews. Available from: https://www.equator-network.
org/reporting-guidelines/prisma/

Volume XIlII, Issue 1, 2025



Hay4Ho-npakTunyeckuin XxypHan

OAPMALIA N
OAPMAKONIOTUA

(PHARMACY & PHARMACOLOGY)

Ob30PbI
DOI: 10.19163/2307-9266-2025-13-1-20-30

e Real-world clinical practice studies including all
three CDK4/6 inhibitors (ribociclib, palbociclib,
and abemaciclib).

Suitable data extraction, met the inclusion criteria,
was carried out independently by two authors. The
following information was extracted: name, surname
and initials of the first author, year of publication,
journal, type of study, patient condition, age and
number of patients, treatment regimen, response to
therapy, study design, as well as data on dose reduction
(proportion of patients who underwent the first and,
if available, second reduction, time to dose reduction,
dosing intensity). The data obtained were combined
without quantitative synthesis of the results of individual
homogeneous studies using meta-analysis) [22].

Quantitative data on dose reductions were extracted
together with confidence intervals (Cl), minimum
and maximum data values where this information is
presented, however, Cls were not applicable to the
proportions of patients who underwent reduction
because the proportion of patients is not an average
value.

Figure 1 shows a diagram reflecting the publication
search strategy.

Publications systematizing data on dose reduction
for all three CDK4/6 inhibitors were not found. In this
regard, a summary of the data currently available in the
literature on this issue is presented below, and potential
problems related to adherence to therapy are also
discussed.

RESULTS

Data on dose modification presented in RCTs are
summarized in Table 1.

In extensive large-scale studies PALOMA-2 and
PALOMA-3, the dose reduction of palbociclib is
initially carried out from 125 to 100 mg, at the second
stage — from 100 mg to 75 mg. In postmenopausal
patients, according to PALOMA-2, the median relative
dose intensity was 93% in the palbociclib group, and
a reduction was required for 39.4% of patients. At the
same time, the median time to the first dose reduction
was 3.2 months. (1-28 months). A second reduction
was necessary for 36% of patients [13, 20, 21]. A
detailed analysis of the PALOMA-3 study [21, 23]
showed that the median relative dose intensity was
comparable to the data in PALOMA-2 and amounted to
89.8%, for placebo — 100%. In the palbociclib group,
42.3% in pre- and 31.8% of postmenopausal patients
required a dose reduction. Among patients who had
only one dose reduction, the median time to reduction
was 57.0 days (from 125 to 100 mg) and 36.0 days

Tom 13, Beinyck 1, 2025

(from 125 to 75 mg). In patients who underwent
two dose reductions, the average time to the first
reduction was 33.5 days (from 125 to 100 mg), and
the average time to the second was 119.5 days (from
100 to 75 mg). Among patients in the palbociclib
group who had at least one dose reduction, only
31% received treatment at a dose of 100 mg
and 9% — 75 mg [22]. Thus, according to the results of
clinical studies of palbociclib, dose reduction was required
in an average of 39.4-42.3% of patients. According to
the combined analysis of J. Ettl et al. [21], which included
the results of palbociclib studies PALOMA-1, -2, -3,
413 patients out of 875 (47.2%) required a dose
reduction. At the same time, a second dose reduction
was required for 105 out of 413 patients (24.4%). The
median time to the first dose reduction in the combined
analysis was 70 days (interval 15.0-1269.0 days).
The median time to the second dose reduction was
106.0 days (interval 29.0-699.0 days). [21] The wide
range of time to reduction may indicate that the
occurrence of such a need depends on the individual
characteristics of patients and cannot be predicted in
advance.

Abemaciclib dose reduction is described in the
MONARCH-2 and MONARCH-3 studies and was required
in 42.9 and 43.6% of patients, respectively. The first
reduction was carried out from 150 to 100 mg, and the
second from 100 to 50 mg [24, 25]. The median relative
dose intensity was 86% for abemaciclib and 98% for
the placebo group [25]. With a median follow-up of
17.8 months, the median number of cycles of therapy
received in the abemaciclib group was 16, in the placebo
group — 15 cycles [25]. Data on the time to the onset
of the first and second dose modification, as well as
the distribution of patients between them — were
absent. According to the combined analysis of
M.P. Goetz et al. [26], which includes the results of
abemaciclib studies MONARCH 2 and -3, 42.7% of
patients (under 65 years of age), 55.4% of patients
(from 65 to 75 years of age) and 55.4% of patients (over
75 years of age) required dose reductions.

The MONALEESA-2, MONALEESA-3, and
MONALEESA-7 studies describe data on dose reduction
with ribociclib in a total of 1153 patients. The first
reduction was from 600 to 400 mg/day, and the second
was from 400 to 200 mg/day. Dose reduction was
independent of age and ECOG (Eastern Cooperative
Oncology Group) performance status. The exception
is patients in the Asian population, among whom
the proportion of patients who required a dose
reduction was higher than that of patients without
dose reduction in the MONALEESA-3 and -7 studies

23



REVIEWS
ISSN 2307-9266 e-ISSN 2413-2241

Scientific and Practical Journal

PHARMACY &
PHARMACOLOGY

(®PAPMALMA N PAPMAKO/IOTNA)

(MONALEESA-3 — 16.3 and 7.5%; MONALEESA-7 —
40.7 and 28.4%, respectively). In the MONALEESA-2
study, the median relative dose intensity for the
ribociclib group was 65.6%, and for the placebo group —
99.3% [14]. Dose reduction was required in 57.4% of
patients in the ribociclib group. Moreover, a second dose
reduction was required in 40% of patients. The median
time to the first dose reduction was 3 months [14]. In the
MONALEESA-3 study, the median relative dose intensity
for the ribociclib group was 67.8%, and for the placebo
group — 99.7% [14]. Dose reduction was required in
38.7% of patients in the ribociclib group. Moreover, a
second dose reduction was required in 17.4% of patients.
The median time to the first dose reduction was 2.8
months [14]. In the MONALEESA-7 study, dose reduction
was required in 37% of patients in the ribociclib group.
Moreover, a second dose reduction was required in
27.5% of patients. The median time to the first dose
reduction was 2.2 months [14]. Thus, according to the
results of clinical studies of ribociclib, dose reduction
was required in 38.7-57.4% of patients, which averages
45.8% [14]. Among patients who required a dose
reduction of ribociclib, the majority are those patients
who required a single reduction (257 out of 375 —
68.5%). The average time to the first dose reduction
of ribociclib from the start of the study ranged from 2
to 3 months and generally corresponded in all three
studies (MONALEESA-2 — 3.0 months, MONALEESA-3 —
2.8 months, MONALEESA-7 — 2.2 months).

The above data from RCTs and pooled analyses are
confirmed by the results of routine practice studies. It
should be noted that a significant number of patients
receiving CDK4/6 inhibitors required a dose reduction
due to toxicity (38.7-57.4%). The results of the dose
reduction analysis in real-world clinical practice studies
are reflected in Table 2. RCTs are certainly the “gold
standard” in terms of the homogeneity of the data
obtained, but the above-mentioned studies did not
conduct a direct comparison between different drugs
in this class. In addition, more detailed data related to
dose reduction were not published. Thus, the analysis
of real-world clinical practice studies included only
those studies in which data for all three drugs in this
class — abemaciclib, palbociclib, ribociclib — were
simultaneously present, as well as studies in which
information on the time to the second dose reduction
was provided.

Summarizing the results of real-world clinical
practice studies, dose reduction was required
in 28.1-57.1% of patients receiving CDK4/6 inhibitors.
The time to the first dose reduction ranged from 1

24

to 3 months, and the time to the second reduction
ranged from 4 to 17 months from the start of therapy.
The mean relative dose intensity (where it was taken
into account) ranged from 0.8 to 0.83.

DISCUSSION

Thus, the need for dose reduction is an urgent fact
in a significant proportion of patients (28.1-57.4%)
receiving drugs of this class, regardless of menopausal
status [14, 30]. Despite the fact that the drug class is
well studied, detailed data on dose reduction are rarely
found in publications. The few data on the time to dose
reduction in RCTs and real-world clinical practice studies
have a wide range of values (from 1 month to several
years) [14, 30].). At the same time, it is impossible to
predict when and in what volume a dose reduction
will be required for a particular patient. When starting
therapy for patients with drugs in this group, you need
to be prepared for the need to reduce the dose at any
stage of therapy. A complex dose reduction system can
create additional problems when correcting therapy
for HR*/HER2™ breast cancer with CDK4/6 inhibitors. It
should be noted that only ribociclib has a dose reduction
step of 200 mg, which corresponds to the dosage
of the drug, i.e., allows it to be carried out by reducing
the dose by one dose [14] (Fig. 2).

For the other two drugs — abemaciclib and
palbociclib — dose reduction requires prescribing the
drug in a different dosage, which may lead to a decrease
in adherence to therapy and depends on the availability
of specific drug dosages in the drug supply system [33].
Moreover, the pharmacokinetic parameters of the
drugs may further limit the selection of dosages: the
absorption process of abemaciclib is obviously saturable,
as a result of which a reduction in the daily dose due
to taking large doses once a day, instead of twice a day
of a reduced dose, may lead to a violation of the
therapeutic concentration of the drug in the blood.
The conclusion about the undesirability of prescribing
abemaciclib once a day is confirmed by the results of
mathematical modeling [34]. The relevance of these
issues is due to differences in drug dosing regimens. For
example, dose reduction of abemaciclib is carried out
according to the following scheme: 150->100->50 mg. At
the same time, the drug is available in all these dosages.
A similar picture is characteristic of palbociclib: dose
reduction 125->100->75 mg with the same available
dosages®. Dose reduction for ribociclib is carried out
according to the scheme 600-> 400->200 mg with a
single dosage of 200 mg (see Fig. 2).

3 General characteristics of the drug palbociclib. Available from:
https://Ik.regmed.ru/Register/EAEU_SmPC
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Publications excluded from the analysis of titles and

abstracts:

e Duplicates: 14

® Review articles: 68

e Therapy for other nosologies while using CDK4/6
inhibitors: 9

* Subsequent lines of therapy after CDK4/6 inhibitor
discontinuation: 21

e Use of CDK4/6 inhibitors in neoadjuvant therapy: 36

e Use of CDK4/6 inhibitors in combination with
immunobiological drugs: 10

¢ Real-world clinical practice studies that did not include
all 3 CDK4/6 inhibitors: 63

Publications obtained from database searches:
e Pubmed: 204

® Google Scholar: 180

Number of publications: 384

Y

Y

Full texts of articles assessed for inclusion: 163

Publications excluded from the analysis of full texts

» of articles:
e Studies not containing quantitative information
Y on dose reduction (dose intensity, time to dose
reduction, proportion of patients who underwent
Publications included in the final analysis: 15 dose reduction): 148

¢ Randomized clinical trials: 8
¢ Real-world clinical practice studies: 7

Figure 1 — Publication search strategy.

Table 1 — Dose reduction data extracted from randomized clinical trials

Proportion Median Proportion of
of patients time to patients with Median relative dose
RCT Drug and control Endocrine Menopausal with dose first dose  asecond dose intensity, % (min—
[reference] group, (abs.) partner status reduction, %  reduction, reduction,% max),
(number of months (number of  drug/ placebo®
patients)* (min—max) patients)?
PALOMA-2 Palbociclib (444) Letrozole  Post- 39.4% 3.2 (1-28) 36 %) 93.0 (40-110)
[13,20,21]  Placebo (222) (175/444) (63/175) 99.6 (56-105)
o Fulvestrant Pre- 42.3% (30/71) 1.2 4.3 89.8 (22-107)
PALOMA-3 Palbociclib (347) y S 100 (80-100)
[21-23] Placebo (174) Post 31.8%
(87/274)
MONARCH-2  Abemaciclib (446) Fulvestrant Pre- 42.9% nd nd nd
[24] Placebo (223) Post- (189/441)3
MONARCH-3  Abemaciclib (328) Anastrozole Pre- 43.6% nd nd 86%
[25] Placebo (165) or letrozole (142/326) 98%
MONALEESA-2 Ribociclib (334)  Letrozole  Post- 57.4% 3.0 40% (77/192) 65.6% (31.4-99.8%)
[14] Palbociclib (334) (192/334) 99.3% (50.0-111.9%)
MONALEESA-3 Ribociclib (484)  Fulvestrant Post- 38.7% 2.8 17.4% (16/92) 67.8% (34.7-99.7%)
[15] Fulvestrant (242) (92/238) 98.4% (65.9-131.8%)
Tamoxifen  Pre- 37% (91/246)* 2.2 27.5% (25/91) 66.3% (27.9-98.6%)
MONALEESA-7 Ribociclib (335)  or letrozole 98.0% (57.1-104.8%)
[14] Placebo (337) or

anastrozole

Note: RCT — randomized clinical trial; * — data is presented in the format — the number of patients who underwent one or more dose reductions
and the number of patients who participated in the final data analysis (may not coincide with the total number of randomized patients); 2 — data
is presented in the format — the number of patients who underwent a second dose reduction and the number of patients who underwent one or
more dose reductions;® — the study included patients with both pre- and post-menopause (however, the results do not contain data for each of
the subgroups;* — the tamoxifen cohort was excluded from the analysis, since the combination with tamoxifen is not registered; > — the median
relative intensity was calculated as — dose, per patient, divided by the number of days of administration and multiplied by the recommended
dosage of the drug.
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Table 2 — Multicenter retrospective real-world clinical practice studies

First . Dose reduction data*
Number of patients,
author, year L - G
menopausal status Palbociclib Abemaciclib Ribociclib
[reference]
G. Gullick, 666, pre- and 289/537 (53.8%) 50/85 (58.8%) 26/44 (59.1%)
2024 [27] postmenopausal e  Median cycle number ¢  Median cycle number ¢  Median cycle number
of first dose reduction, of first dose reduction, of first dose reduction,
n (min—max) — 3 (1-63) n (min—max) — 3 (1-11) n (min—max) — 2 (1-37)
M. Cejuela, 206, pre- and 50/96 (52.1%) 30/56 (53.6%) 28/54 (51.9%)
2024 [28] postmenopausal
M.M. Queiroz, 142, menopausal  34/79 (43%) 12/21 (57.1%) 18/42 (42.9%)
2023 [29] status not specified ¢  Time to first reduction e  Time to first reduction e  Time to first reduction

(Me1SD) — 318

e  Time to second
reduction (MexSD) —
615.14

(Me1SD) — 1£2.8
e Time to first reduction
(Me+SD) — 17+1.44

(Me1SD) — 245.9
e Time to first reduction
(Me+SD) — 4+1.54

P. Fedele, 2024 158, menopausal  16/57 (28.1%)

19/48 (39.6%)

15/53 (28.3%)

[30] status not specified

L. Siljander, 2572, menopausal Total 1811 Total 91 Total 670

20224 status not specified Mean relative dose Mean relative dose Mean relative dose
intensity? — 0.83 intensity — 0.82 intensity — 0.80

S. Palladino, 3647, post- and nd/2627 (35%) nd/291 (44.7%) nd/729 (22.1%)

2023 [31] premenopausal

K.B. Kristensen, 128, post- and nd nd 60/128 (46.8%)

2021 [32] premenopausal e  Patients with a second

dose reduction —
17/60 (28.3 %)3

e  Time to first reduction,
Me [min—max] —
2.2 [0.9-17.3] months

e Time to second reduction
Me [min—-max] -
6.5[1.8-17.5]5

Note: ! — dose reduction data is presented in the format — number of patients who underwent dose reduction and the total number of patients;
2 — time to second reduction is counted from the start of patient observation; > — mean relative dose intensity was calculated as the quotient
of the total dose calculated for all patients, divided by the number of days of drug administration, multiplied by the recommended dosage of the
drug; ¢ — data on the second dose reduction is presented in the format — number of patients who underwent the second dose reduction and the
number of patients who underwent dose reduction; ®* — time to second reduction is counted from the start of patient’s observation.

Thus, if the dose reduction of ribociclib is multiple
and involves reducing the number of tablets with the
same dosage per administration, then for abemaciclib
and palbociclib, dose reduction requires the use of
a new drug package (with a lower dosage®). It should be
noted that for abemaciclib, in the absence of a dosage
for the first dose reduction (100 mg), it can be
compensated by taking two 50 mg tablets, which
will increase costs, but the therapy regimen will not

4 Siljander L, Hornemann AT, Mgller AH. Real-world relative dose
intensity in patients with advanced or metastatic breast cancer treated
with cyclin-dependent kinase (CDK) 4/6 inhibitors in Sweden. Presented
at the ISPOR Europe Congress 2022, Vienna, Austria and Virtual,
6-9 November 2022. Available from: https://www.ispor.org/
docs/default-source/euro2022/isporeusiljander-pdf.pdf?sfvrsn=
4e493646_0

5 General characteristics of the drug ribociclib. Available from: https://
Ik.regmed.ru/Register/EAEU_SmPC
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be violated®. In the case of palbociclib, the lack of
the required dosage will lead to the cancellation
of therapy.

Considering the existing limitations in providing
the patient with drugs for anticancer therapy, their
availability in the required dosages at any given time
may be difficult. Excessive wait time of the patient
for the required dosage, or even refusal to take the
drug in the initial dosage due to adverse events, or
violation of the administration regimen (frequency,
rate, etc.) reduces the therapy efficiency. Under this
circumstance, the presence of only one dosage in a
drug such as ribociclib and the reduction of its dose

5The State Register of Medicines of the Russian Federation. Instructions
for the medical use of the drug abemaciclib. Available from:
https://grls.minzdrav.gov.ru/Grls_View_v2.aspx?routingGuid=
ca56c862-7110-4a8f-ad46-ech8008f14f0
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Available drug dosages
Ribociclib Palbociclib *
@ 200 mg @125 mg @) 150 mg
@100 mg @D 75 mg @ 100 mg @ 50 mg
Recommended starting dose
' Y f 3
2103, O @
600 mg 125 mg 125 mg
once daily once daily 2 times daily
. .
First
' dose reduction ‘
o N )
)%, @
400 mg 100 mg New 100 mg New
once daily once daily packaging twice daily packaging
. .
Second
‘ dose reduction ‘
' N ™
@ ) @
200 mg 75 mg New 50 mg New
once daily once daily packaging twice daily packaging
- 7

Figure 2 — Use of available dosages of CDK4/6 inhibitors during dose reduction.
Note: * for abemaciclib, the dosing regimen is shown for combining therapy.

by reducing the number of tablets per administration
gives it a significant advantage over other CDK4/6
inhibitors in terms of patient adherence to therapy
throughout the entire treatment period.

Limitations of the review

Among real-world clinical practice studies,
only those studies that included all three CDK4/6
inhibitors — ribociclib, palbociclib, and abemaciclib —
were selected. This limitation was introduced to
ensure data comparability and focus on modern
treatment standards for hormone receptor-positive,
HER2-negative metastatic breast cancer, where these
three drugs are the main therapeutic options. It is
important to note that a significant portion of the
studies do not contain detailed quantitative data
on dose reduction, despite the fact that the fact
of reduction in some patients is indicated in our
publication. Variability in approaches to reporting dose
reduction data (for example, methods for calculating
relative dose intensity or heterogeneity of time intervals
for assessing time to reduction) can make it difficult
to standardize and compare results between studies.
This variability may be due to differences in clinical
protocols and patient characteristics, which limits
the possibilities for quantitative data synthesis and
increases the risk of ambiguity in the interpretation of
results.

Tom 13, Beinyck 1, 2025

CONCLUSION

An analysis of data on dose reduction of CDK4/6
inhibitors in the treatment of HR*/HER2™ breast cancer,
published based on the results of RCTs, as well as
real-world clinical practice studies, showed that dose
reduction is the only way to manage adverse events
and is often required by more than half of patients,
regardless of the drug chosen. The limited availability
of data on the time of onset of the first and second
dose reductions, as well as the wide range of values,
makes it difficult to predict its necessity in advance,
and therefore complicates the process of planning
and organizing drug supply. Therefore, from the point
of view of rational pharmacotherapy, justifying the
choice of a specific drug of this class requires a
comprehensive analysis of clinical efficacy indicators,
pharmacokinetic parameters, as well as administration
features, taking into account the specifics of the
healthcare system. A complex process of providing
medicines can lead to limited availability of individual
drug dosages, which in turn, for example, when a
CDK4/6 inhibitor dose reduction is necessary, can
lead to a significant decrease in patient adherence
to therapy and, accordingly, its effectiveness. In this
regard, the presence of a single dosage of ribociclib
eliminates potential problems with changing the
drug package if a dose reduction is necessary. Based
on this, it is necessary to be guided by the principles of
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rational pharmacotherapy and take into account not only
the clinical effectiveness of drugs and their tolerability

by patients, but also the availability of the entire range
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