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SAZETAK

Uvod: Hematolodke toksicnosti predstavljaju najcedce neZeljeno dejstvo pri-
mene CDK4/6 inhibitora (CDK4/6i). Zbog novine ovih lekova, postoji potreba za
dodatnim podacima koji bi identifikovali potencijaine predisponirajuce faktore
za razvoj hematolo3kih toksicnosti.

Cilj rada: Ova studija ima za cilj da ispita potencijalne predisponirajuce faktore
za razvoj hematoloske toksi¢nosti tokom primene CDK4/6i u cilju lecenja meta-
statskog karcinoma dojke.

Materijal: U ovoj retrospektivnoj deskriptivnoj studiji ispitivana je primena
(DK4/6i kod pacijentkinja sa metastatskim karcinomom dojke, lecenih na Ode-
ljenju dojke I0RSa u periodu od 1.1.2021. do 1.6.2024.

Rezultati: U studiju je ukljuceno 128 pacijentkinja; 43% je bilo na terapiji pal-
bociclibom, a 57% ribociclibom. Medijana starosti bila je 60 godina. Medijana
pracenja iznosila je 12 meseci (opseg 2-23). Neutropenija je uocena kod 82,1% pa-
cijentkinja, a gradus 3/4 kod 43%. Redukcija doze zbog ponavljanih neutropenija
gradusa 3/4 bila je potrebna kod 21,1% ispitanica. Anemije i trombocitopenije
gradusa 3/4 primecene su kod 0.8% i 1,6% pacijenata. Obustava terapije zbog
hematoloskih toksi¢nosti bila je neophodna kod 1,5% pacijentkinja. Nije bilo sta-
tisticki znacajne razlike izmedu dva leka u pogledu incidence hematoloske toksic-
nosti (p = 0,443). Prethodna primena hemioterapije u metastatskoj fazi bolesti
nije bila znacajno povezana sa ucestalos¢u hematoloske toksicnosti (p = 0,565).
Palijativna radioterapija kotanih lezija pokazala je statisticki znacajnu poveza-
nost sa potrebom za redukcijom doze CDK4/6i (p = 0,001, r = 0,283). Medijana
preZivljavanja bez progresije bolesti (PFS) nije dostignuta, ali nije postojao trend
koji bi ukazivao na to da redukcija doze CDK4/6i utice na PFS (p=0,719)
Zakljucak: Palijativna radioterapija ko3tanih lezija je povezana je sa ceScom
redukcijom doze CDK4/6i, ali redukcija doze ovih lekova nije uticala na duZinu
preZivljavanja.
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ABSTRACT

Introduction: Hematologic toxicity is the most common side effect of CDK4/6
inhibitors (CDK4/6i). Due to the novelty of these drugs, additional data are need-
ed to identify potential predisposing factors for the development of hematologic
toxicities.

Aim: This study aims to investigate potential predisposing factors for the devel-
opment of hematological toxicity during the administration of CDK4/6i in the
treatment of metastatic breast cancer.

Methods: This retrospective descriptive study investigated the application of
(DK4/6i in patients with metastatic breast cancer treated at the Breast Depart-
ment of IORS from 1.1.2021 to 1.6.2024.

Results: 128 patients were included in the study; 43% were treated with palbo-
ciclib and 57% with ribociclib. The median age was 60 years. Median follow-up
was 12 months (range 2-23). Neutropenia was observed in 82.1% of patients
and grade 3/4 in 43%. Dose reduction due to repeated grade 3/4 neutropenia
was required in 21.1% of subjects. Grade 3/4 anemia and thrombocytopenia
were observed in 0.8% and 1.6% of patients. Discontinuation of therapy due to
hematological toxicities was necessary in 1.5% of patients. There was no statis-
tically significant difference between the two drugs regarding the incidence of
hematological toxicity (p = 0.443). Previous use of chemotherapy in the meta-
static phase of the disease was not significantly associated with the frequency
of hematological toxicity (p = 0.565). Palliative radiotherapy of bone lesions
showed a statistically significant association with the need to reduce the dose
of CDK4/6i (p =0.001, r = 0.283). Median progression-free survival (PFS) was not
reached, but there was no trend to suggest that (DK4/6i dose reduction affected
PFS (p=0.719)

Conclusion: Palliative radiotherapy of bone lesions is associated with more fre-
quent dose reduction of CDK4/6i, but dose reduction of these drugs did not affect
the length of survival.

Keywords: metastatic breast cancer, CDK4/6 inhibitors, hematological toxicity

Corresponding author:

Mila Puri¢

Institute for Oncology and Radiology of Serbia
14 Pasterova Street, 11000 Belgrade, Serbia
E-mail: puricmila@yahoo.com

Onlinefirst: September 25, 2024

DOI: 10.5937/smclk5-52481

320

Septembar 2024. | Volumen 5/ Broj 3 | SRPski MEDICINSKI CASOPIS LEKARSKE KOMORE



HEMATOLOSKE TOKSICNOSTI INHIBITORA CIKLIN ZAVISNIH KINAZA 4 1 6 U LECENJU METASTATSKOG KARCINOMA DOJKE, ISKUSTVA JEDNOG CENTRA

Kuti¢ S. etal.

HEMATOLOGICAL TOXICITIES OF CYCLIN-DEPENDENT KINASE 4 AND 6 INHIBITORS IN METASTATIC BREAST CANCER, SINGLE INSTITUTION EXPERIENCE

uvoD

Inhibitori ciklin-zavisnih kinaza 4 i 6 (CDK4/6) pred-
stavljaju optimalnu terapijsku opciju u prvoj ili drugoj
liniji lecenja metastatskog hormonski receptor-po-
zitivnog (HR+), humanog epidermalnog faktora ra-
sta 2 (HER2) negativnog karcinoma dojke. Ovi lekovi
primenjuju se zajedno sa hormonskom terapijom,
u prvoj liniji sa inhibitorima aromataze, a u drugoj
sa fulvestrantom [1]. Do danas tri CDK4/6 inhibito-
ra dobila su odobrenje Americke agencije za lekove
i hranu (FDA) i Evropske medicinske agencije (EMA)
za primenu u ovoj indikaciji: abemaciclib, palbociclib
i ribociclib. Takode, abemaciclib je odobren od strane
FDA i EMA za primenu u adjuvantnom lecenju ranog
karcinoma dojke sa visokim rizikom od relapsa bole-
sti, dok je ribociclib u adjuvantnom pristupu pokazao
znacajan benefit u prezivljavanju bez relapsa bolesti
kod pacijentkinja u Il i lll stadijumu HR+/HER2- karci-
noma dojke [1,2].

Osnovni princip antineoplasti¢cnog dejstva ovih
lekova zasniva se na inhibiciji CDK4/6, koja dovodi do
zaustavljanja fosforilacije retinoblastom proteina (Rb)
u CDK4/6-cyclin D1-Rb-p16/ink4a signalnom putu, sto
za posledicu ima onemogucavanje prelaska celija iz
G1 u S fazu celijskog ciklusa [3]. lako sva tri leka vrse
inhibiciju CDK 4 i CDK 6, pokazano je da palbociclib i
ribociclib u znacajnijoj meri inhibiraju CDK 6, dok abe-
maciclib prevashodno deluje na CDK 4, $to dovodi do
postojanja razlike u profilu toksi¢nosti ovih lekova [4].
Zbog vazne uloge CDK6 u diferencijaciji hematopoet-
skih ¢elija, neutropenija (koja je prisutna kod 80% pa-
cijenata) predstavlja daleko najcesée nezeljeno dejstvo
palbociclibai ribocicliba [5,6]. Medutim, ova neutrope-
nija se lako i brzo spontano oporavlja, jer nastaje zbog
zaustavljanja diferencijacije hematopoetskih celija bez
ostecenja DNK, za razliku od citotoksi¢ne neutropenije
koja nastaje pod uticajem hemioterapije. S obzirom na
to, terapijski ciklus ribocicliba i palbocicliba ukljucuje
pauzu u primeni leka od 7 dana, a neutropenije gra-
dusa (gr) 4 i ponavljane neutropenije gr 3 predstavlja-
ju najcesdi razlog za smanjenje doze ovih lekova [7,8].
Ovo nije sluc¢aj kod abemacicliba, lek se primenjuje
kontinuirano, a ucestalost neutropenije iznosi oko
40%, a najc¢esce nezeljeno dejstvo predstavljaju dijare-
je, koje su prouzrokovane inhibicijom CDK9 koja nije
prisutna kod palbocicliba i ribocicliba [9]. Anemije i
trombocitopenije znacajno su rede prilikom primene
CDK4/6 inhibitora [7,8].

Do trenutka pisanja ovog rada, u Republici Srbiji su
za le¢enje metastaskog HR+/HER2- karcinoma dojke
dostupni palbociclib i ribociclib, dok se abemaciclib
primenjuje kao adjuvantna terapija. Cilj ove studije je
da prikaze dosadasnje iskustvo naseg centra sa pal-

INTRODUCTION

Cyclin-dependent kinase 4 and 6 (CDK4/6) inhibitors
represent an optimal therapeutic option in the first or
second line of treatment for metastatic hormone re-
ceptor-positive (HR+), human epidermal growth factor
receptor 2 (HER2)-negative breast cancer. These drugs
are administered in combination with hormonal ther-
apy, in the first line with aromatase inhibitors and the
second line with fulvestrant [1]. To date, three CDK4/6
inhibitors have received approval from the U.S. Food
and Drug Administration (FDA) and the European
Medicines Agency (EMA) for use in this indication:
abemaciclib, palbociclib, and ribociclib. Additionally,
abemaciclib has been approved by the FDA and EMA
for use in the adjuvant treatment of early-stage breast
cancer with a high risk of relapse, while ribociclib has
demonstrated significant relapse-free survival benefits
in the adjuvant setting for patients in stage Il and llI
HR+/HER2- breast cancer [1,2].

The primary mechanism of action of these drugs
is based on the inhibition of CDK4/6, which leads to
the halting of retinoblastoma protein (Rb) phosphor-
ylation in the CDK4/6-cyclin D1-Rb-p16/ink4a signal-
ing pathway, preventing the transition of cells from
the G1 to the S phase of the cell cycle [3]. Although all
three drugs inhibit both CDK4 and CDK6, studies have
shown that palbociclib and ribociclib inhibit CDK6 to
a greater extent, while abemaciclib primarily targets
CDKA4, resulting in differences in the toxicity profiles of
these drugs [4]. Due to the important role of CDK6 in
hematopoietic cell differentiation, neutropenia (pres-
entin up to 80% of patients) is by far the most common
adverse effect of palbociclib and ribociclib [5,6]. How-
ever, this neutropenia is easily and quickly reversible,
resulting from halted hematopoietic cell differentia-
tion without DNA damage, unlike cytotoxic neutrope-
nia caused by chemotherapy. As a result, the therapeu-
tic cycle of ribociclib and palbociclib includes a 7-day
drug break, and grade 4 neutropenia and recurrent
grade 3 neutropenia are the most common reasons for
the dose reduction of these drugs [7,8]. This is not the
case with abemaciclib, which is administered contin-
uously, with a neutropenia rate of around 40%, while
the most common adverse effect is diarrhea, caused
by CDK9 inhibition, which is not seen with palbociclib
and ribociclib [9]. Anemia and thrombocytopenia are
significantly less frequent with the use of CDK4/6 in-
hibitors [7,8].

As of the time of writing this paper, palbociclib
and ribociclib are available in the Republic of Serbia
for the treatment of metastatic HR+/HER2- breast can-
cer, while abemaciclib is used as adjuvant therapy. This
study aims to present the experience of our center
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bociclibom i ribociclibom iz ugla hematoloskih toksic¢-
nosti, kao i da se ispita potencijalne faktore rizika koji
mogu dovesti do predvidanja pojave povecane uce-
stalosti hematoloskih nezeljenih dejstava i potrebe za
redukcijom doze ovih lekova.

MATERUALI I METODE

Sproveli smo retrospektivnu deskriptivnu studiju, koja
je ukljucila pacijentkinje koje su u periodu od 1.1.2021.
do 1.6.2024. lecile metastatski HR+/HER- karcinom doj-
ke palbociclibomili ribociclibom na odeljenju dojke In-
stituta za onkologiju i radiologiju Srbije (IORS). Istorije
bolesti pacijenatkinja pregledane su radi dobijanja po-
dataka o godinama starosti, stadijumu bolesti, histolo-
giji, karakteristikama relapsa, nezeljenim dogadajima,
prethodnom specificnom onkoloskom lecenju i pra-
¢enju pacijentkinja. Prikupljeni su i podaci o primeni
hemioterapije u metastakoj fazi bolesti pre primene
CDK4/6 inhibitora, kao i podaci o sprovodenju palija-
tivne radioterapije (RT) kostanih lezija hematopoetski
aktivnih kostiju (kicma, karlica, rebra, skapule, rame-
na kost ili butna kost) pre ili tokom primene CDK4/6
inhibitora. Common Terminology Criteria for Adverse
Events (CTCAEv.5.0) koriS¢en je za gradiranje nezelje-
nih dogadaja, dok je Response Evaluation Criteria in
Solid Tumors (RECIST) verzija 1.1 primenjivana u cilju
evaluacije bolesti. Op3te stanje pacijenata uklju¢enih u
studiju procenjivano je na osnovu Performans statusa
Isto¢noevropske kooperativne onkoloske grupe (ECOG
PS). Sve pacijentkinje su dale pisani informisani prista-
nak pre pocetka studije. Terapijski ciklus palbocicliba
ili ribocicliba trajao je 28 dana, od kojih se lek prime-
njivao 21 dan (palbociclib u dozi 125 mg dnevno, ri-
bociclib u dozi 600 mg dnevno), nakon ¢ega je sledila
pauza od 7 dana. U slucaju pojave nezeljenih dejstava
koja su zahtevala smanjenje doze leka, palbociclib je
bio ordiniran u dozi 100 mg dnevno (prvi nivo dozne
redukcije) ili 75 mg dnevno (drugi nivo dozne reduk-
cije), dok je ribociclib bio ordiniran u dozama 400 mg
dnevno (prvi nivo dozne redukcije) ili 200 mg dnevno
(drugi nivo dozne redukcije).

Ukupno 128 pacijentkinja bilo je uklju¢eno u ovu
studiju. Vecina ispitanica (95.4%) bila je dobrog opsteg
stanja (ECOG PS 0 ili 1) pre poletka primene CDK4/6
inhibitora. Palbociclib je primenjen kod 56 (43,8%) pa-
cijentkinja, dok je ribociclib primenjen kod 72 (56,2%)
pacijentkinje. Medijana starosti populacije bila je 60
godina (opseg 30-83). Medijana starosti u subpopu-
laciji koja je primenjivala palbociclib bila je 66 godina
(opseg 42-83), dok je za ribociclib bila 57 godina (op-
seg 30-77). U vedini slu¢ajeva, CDK4/6 inhibitori pri-
menjivani su kao prva linija terapije sa inhibitorima
aromataze kod 91 (71,1%) pacijentkinje, palbociclib 37

with palbociclib and ribociclib from the perspective
of hematological toxicities, as well as to examine po-
tential risk factors that could predict the occurrence of
increased hematological adverse effects and the need
for dose reduction of these drugs.

MATERIALS AND METHODS

We conducted a retrospective descriptive study that
included female patients treated for metastatic HR+/
HER2- breast cancer with palbociclib or ribociclib from
January 1, 2021, to June 1, 2024, at the Breast Depart-
ment of the Institute for Oncology and Radiology of
Serbia (IORS). The patients’ medical histories were re-
viewed to obtain data on age, disease stage, histolo-
gy, relapse characteristics, adverse events, previous
specific oncological treatments, and patient follow-up.
Data on chemotherapy use in the metastatic phase of
the disease before CDK4/6 inhibitor administration, as
well as the use of palliative radiotherapy (RT) for bone
lesions of hematopoietically active bones (spine, pel-
vis, ribs, scapula, shoulder, or femur) before or during
CDK4/6 inhibitor therapy, were also collected. The
Common Terminology Criteria for Adverse Events (CT-
CAEv.5.0) was used to grade adverse events, while the
Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1 was applied to evaluate the disease. The
general condition of the patients included in the study
was assessed based on the Eastern Cooperative Oncol-
ogy Group Performance Status (ECOG PS). All patients
provided written informed consent before the study
began.

The treatment cycle for palbociclib or ribociclib
lasted 28 days, with the drug administered for 21 days
(palbociclib at a dose of 125 mg daily, ribociclib at a
dose of 600 mg daily), followed by a 7-day break. In
the case of adverse events requiring dose reduction,
palbociclib was administered at a dose of 100 mg daily
(first dose reduction level) or 75 mg daily (second dose
reduction level), while ribociclib was administered at
doses of 400 mg daily (first dose reduction level) or 200
mg daily (second dose reduction level).

A total of 128 patients were included in this study.
Most participants (95.4%) were in good general condi-
tion (ECOG PS 0 or 1) before starting CDK4/6 inhibitors.
Palbociclib was used by 56 (43.8%) patients, while ribo-
ciclib was used by 72 (56.2%) patients. The population’s
median age was 60 years (range 30-83). The median
age in the palbociclib subgroup was 66 years (range
42-83), while for the ribociclib subgroup, it was 57 years
(range 30-77). In most cases, CDK4/6 inhibitors were
administered as first-line therapy with aromatase in-
hibitors in 91 (71.1%) patients, with 37 (66%) receiving
palbociclib and 54 (75%) receiving ribociclib. Slightly
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Tabela 1. Demografske karakteristike populacije

Varijabla / Variable

Lek, n (%) / Drug, n (%)
Palbociclib / Palbociclib
Ribociclib / Ribociclib

Linija terapije, n (%) / Therapy line, n (%)
Prva linija / First line
Druga linija / Second line

Klinicki stadijum pri dijagnozi, n (%) / Clinical stage at diagnosis, n (%)
|
1l
[]
\']

Visceralne metastaze, n (%) / Visceral metastases, n (%)
Da /Yes

Table 1. Demographic data on the population
n=128

56 (43.8%)
72 (56.2%)

91(71.1%)
37 (28.9%)

5(3.9%)
39(30.5%)
36 (28.1%)
48 (37.5%)

67 (52.3%)

Ne /No 61 (47.7%)
RT kostanih lezija pre CDK4/6i, n (%) / Bone RT before starting CDK4/6, n (%)

Da /Yes 51(39.8%)

Ne /No 77 (60.2%)
Sistemska HT pre CDK4/6 , n (%) i / Systemic chemotherapy before CDK4/6, n (%)

Da /Yes 20 (15.6%)

Ne /No 108 (84.4%)
ECOG PS, n (%) / ECOG PS, n (%)

0 48 (37.5%)

1 74 (57.9%)

2 6 (4.6%)

Legenda: RT- radiaciona terapija, HT- hemioterapija, CDK4/6i - Inhibitori ciklin zavisnih
kinaza 416, ECOG PS - Performans Status Istocno Evropske Kooperativne Onkoloske Grupe)

(66%) i ribociclib 54 (75%). Nesto vise od trecine paci-
jentkinja, 48 (37,5%), dijagnostikovano je u cetvrtom
klinickom stadijumu, a visceralne metastaze bile su
prisutne kod 67 (52,3%) ispitanica, 28 (50%) u palbo-
ciclib i 39 (54,2%) u ribociclib podgrupi. Kod 41 (32%)
pacijentkinje sekundarni depoziti bili su prisutni samo
na kostima (palbociclib 32,1%, ribociclib 31,9%). He-
mioterapija je primenjena u metastatskoj fazi bolesti
pre CDK4/6 inhibitora kod 20 (15,6%) pacijentkinja, a
zracna terapija kostanih lezija sprovedena je kod 51
(37,5%) ispitanice.

Statisticka analiza

Statistical Package for Social Sciences (SPSS) verzija
26 koris¢ena je za statisti¢ku analizu. Period bez pro-
gresije bolesti (PFS) definisan je kao vreme proteklo
od pocetka terapije CDK4/6 inhibitorom do pojave
progresije bolesti ili smrti zbog bilo kog uzroka. Ko-
relacije izmedu nominalnih varijabli ispitivane su pri-
menom Pearsonovog koeficijenta korelacije i Fishero-
vog exact testa korelacije, dok su ispitivanja korelacije
medu ordinalnim varijablama sprovodene Man-W-
hitney U testom. Podaci o prezivljavanju dobijeni su

Legend: RT- radiotherapy, HT- chemotherapy, CDK4/6i - Cyclin Dependent Kinase 4 and 6
inhibitors), ECOG PS - Eastern Cooperative Oncology Group Performance Status)

over a third of the patients, 48 (37.5%), were diagnosed
in the fourth clinical stage, and visceral metastases
were present in 67 (52.3%) participants, 28 (50%) in
the palbociclib group, and 39 (54.2%) in the ribociclib
group. In 41 (32%) patients, secondary deposits were
present only in the bones (palbociclib 32.1%, ribociclib
31.9%). Chemotherapy was administered in the meta-
static phase of the disease before CDK4/6 inhibitors in
20 (15.6%) patients, and radiotherapy for bone lesions
was performed in 51 (37.5%) patients.

Statistical Analysis

The Statistical Package for Social Sciences (SPSS) ver-
sion 26 was used for statistical analysis. Progression-free
survival (PFS) was defined as the time from the start
of CDK4/6 inhibitor therapy to disease progression or
death from any cause. Correlations between nominal
variables were assessed using Pearson’s correlation
coefficient and Fisher’s exact test, while correlations
between ordinal variables were analyzed using the
Mann-Whitney U test. Survival data were obtained us-
ing the Kaplan-Meier method. The log-rank test was
used to assess the correlation between survival param-
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Kaplan-Meier metodom. Log-rank test koris¢en je za
procenu korelacije izmedu parametara prezivljavanja.
Vrednosti p manje od 0.05 smatrane su statisticki zna-
cajnim.

REZULTATI

Primenom Man-Whitney U testa za nezavisan uzorak,
zaklju€eno je da je postojala statisticki znacajna razlika
u starosti izmedu podgrupa palbocicliba i ribocicliba
(p < 0,001). Nije bilo drugih statisticki znacajnih razlika
u demografskim karakteristikama izmedu dve podgru-
pe ispitanica.

Nakon medijane pracenja od 12 meseci (opseg
2-34), zabelezena su 54 slucaja progresije bolesti
(42,2% pacijenatkinja). Do trenutka pisanja ovog rada
jos$ uvek nije dostignuta medijana PFS-a (procenjena
aritmeticka sredina: 18,029 meseci [Cl 95% 15,453-
20,604]).

Hematoloske toksi¢nosti bile su veoma ceste i
javile su se kod 82,8% pacijentkinja. Predominantno
se javljala neutropenija, koja se u bilo kom gradu-
su tokom primene CDK4/6 inhibitora javila kod 105
(82%) ispitanica. Neutropenija gr 3 je bila prisutna u
51 (39,8%) slucaju, dok je neutropenija gr 4 bila zna-
¢ajno reda i javila se kod 5 (3,9%) ispitanica. U palbo-
ciclib podgrupi, 47 (83,9%) pacijenatkinja razvilo je
neutropeniju, od kojih je 24 (42,3%) imalo neutrope-
niju gr 3 ili 4. Sli¢ni rezultati zabelezeni su i u ribociclib
podgrupi, gde se neutropenija javila kod 58 (80,6%)
pacijenatkinja, a neutropenija gr 3ili 4 kod 32 (44,5%).
Nije bilo statisticki znacajne razlike izmedu palbocicli-
ba i ribocicliba kada je u pitanju incidenca neutrope-
nije (p =0,857).

Tabela 2. Analiza podgrupa palbociclib i ribociclib

eters. P-values less than 0.05 were considered statisti-
cally significant”

RESULTS

Using the Mann-Whitney U test for independent sam-
ples, it was concluded that there was a statistically sig-
nificant difference in age between the palbociclib and
ribociclib subgroups (p < 0.001). There were no other
statistically significant differences in demographic
characteristics between the two subgroups of patients.

After a median follow-up of 12 months (range
2-34), 54 cases of disease progression were recorded
(42.2% of patients). At the time of writing this paper,
the median PFS had not yet been reached (estimated
mean: 18.029 months [C/ 95% 15.453-20.604]).

Hematological toxicities were very common, oc-
curring in 82.8% of patients. Neutropenia was the
predominant toxicity, occurring in any grade during
CDK4/6 inhibitor therapy in 105 (82%) patients. Grade
3 neutropenia was present in 51 (39.8%) cases, while
grade 4 neutropenia was significantly rarer, occurring
in 5 (3.9%) patients. In the palbociclib subgroup, 47
(83.9%) patients developed neutropenia, of whom 24
(42.3%) had grade 3 or 4 neutropenia. Similar results
were observed in the ribociclib subgroup, where neu-
tropenia occurred in 58 (80.6%) patients, and grade
3 or 4 neutropenia occurred in 32 (44.5%). There was
no statistically significant difference between palbo-
ciclib and ribociclib in the incidence of neutropenia
(p =0.857).

No cases of febrile neutropenia were recorded
during CDK4/6 inhibitor therapy, nor was granulocyte
colony-stimulating factor (GCSF) used as a treatment

Table 2. Analysis of palbociclib and ribociclib subgroup

Visceralne metastaze, n (%) / Visceral metastases, n (%) 8 (50%) 39 (54.2%) p=0.640
Linija terapije, n (%) / Therapy line, n (%)
Prva linija / First line 37 (66.1%) 54 (75%) p=0.269
Druga linija / Second line 19 (33.9%) 18 (25%)
Redukcija doze, n (%) / Dose reduction, n (%) 11(19.6%)  16(22.2%) p=0.723
" " . n
Neutropenija, n (%) / Neutropenia, n (%) 47 (83.9%)  58(80.6%) p=0.443
Neutropenija gradus 3/4, n (%) / Neutropenija gradus 3/4, n (%) 24(42.9%) 32 (44.5%) p=0.857
Radioterapija pre (DK4/6i, n (%) / Radiotherapy prior to (DK4/6i),n (%) 24 (42.9%) 27 (37.5%) p=0.539
Hemioterapija pre CDK4/6i, n (%) / Chemotherapy before (DK4/6i,n (%)  10(17.9%) 10 (13.9%) p=0.540

Legenda: CDK4/6i - Inhibitori ciklin zavisnih kinaza 4i 6

Legend: (DK4/6i - (yclin Dependent Kinase 4 and 6 inhibitors
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Nisu zabeleZeni slucajevi febrilne neutropenije to-
kom primene CDK4/6 inhibitora, niti su faktori stimu-
lacije rasta granulocitnih kolonija (GCSF) primenjivani
kao terapija neutropenije. Neutropenije gr 4 ili ponav-
ljane neutropenije gr 3, koje su zahtevale odlaganja te-
rapijskog ciklusa i posledi¢no smanjenje doze lekova,
javile su se kod 27 (21,1%) pacijentkinja. U palbociclib
podgrupi, 11 (19,6%) pacijentkinja je zahtevalo sma-
njenje doze leka, dok je u ribociclib podgrupi, taj broj
iznosio je 16 (22,2%). Nije bilo statisti¢ki znacajne razli-
ke izmedu dva leka kada je u pitanju potreba za reduk-
cijom doze (p =0,723). Medijana vremena do redukcije
doze iznosila je 5 meseci (opseg 1-22).

Trombocitopenije su bile znacajno rede i zabele-
zene su kod 10 (7,8%) pacijentkinja, dok je po jedna
(0,8%) pacijentkinja u obe podgrupe imala tromboci-
topeniju gr 3 ili 4. Anemija visokog gradusa zabelezena
je samo u jednom slucaju terapije ribociclibom (0,8%).
Transfuzije derivata krvi bile su potrebne kod dve pa-
cijentkinje, jednom zbog postojanja trombocitopenije
gr 4 i jednom zbog postojanja anemije gr 4. Potpuna
obustava CDK4/6 inhibitora zbog hematoloske toksic-
nosti bila je potrebna u samo dva (1,5%) slucaja, jed-
nom zbog trombocitopenije gr 4 (ribociclib) i jednom
zbog ponavljanih neutropenija gr 4 uprkos redukciji
doze leka (palbociclib).

Prethodna primena hemioterapije u metastatskoj
fazi bolesti i palijativna zrac¢na terapija kostanih lezija
ispitivane su kao potencijalni faktori rizika za razvoj
hematoloske toksi¢nosti tokom primene CDK4/6 inhi-
bitora. Primena hemioterapije nije pokazala statisti¢-
ki znacajnu povezanost sa incidencom hematoloskih
nezeljenih dejstava (p = 0,663), niti sa potrebom za
redukcijom doze lekova (p = 0.467). Palijativna zra¢na
terapija koStanih lezija nije pokazala statisticki znacaj-
nu povezanost sa pojavom neutropenije (p = 0,778),
ali je bila u statisticki znacajnoj korelaciji sa potre-
bom za redukcijom doze CDK4/6 inhibitora (p =0,001,
r = 0,283). Ova korelacija postojala je i pri analizi po-
dgrupa: palbociclib (p =0,029, r = 0,298), ribociclib
(p=0,019,r=0,276).

lako medijana PFS-a jo$ nije dostignuta, uzimaju-
¢i u obzir da je medijana vremena do redukcije doze
leka kra¢a od medijane pracdenja, sprovedena je analiza
prezivljavanja sa ciljem da se ispita potencijalni efekat
smanjenja doze CDK4/6 inhibitora usled hematolos-
ke toksi¢nosti na PFS. Nakon medijane pracenja od
12 meseci, nije primecena statisticki znacajna razlika
u PFS-u kod pacijentkinja koje su bile na redukovanoj
dozi CDK4/6 inhibitora zbog razvoja hematoloske tok-
si¢nosti (p=0,179).

Nehematoloske toksi¢nosti visokog gradusa bile su
znacajno rede od hematoloskih. Razvoj hepati¢ne tok-

for neutropenia. Grade 4 neutropenia or recurrent
grade 3 neutropenia, which required delays in the
therapeutic cycle and subsequent dose reductions,
occurred in 27 (21.1%) patients. In the palbociclib sub-
group, 11 (19.6%) patients required dose reduction,
while in the ribociclib subgroup, this number was 16
(22.2%). There was no statistically significant difference
between the two drugs regarding the need for dose re-
duction (p=0.723). The median time to dose reduction
was 5 months (range 1-22).

Thrombocytopenia was significantly less common,
occurring in 10 (7.8%) patients, with one patient (0.8%)
in each subgroup experiencing grade 3 or 4 thrombo-
cytopenia. High-grade anemia was recorded in only
one case during ribociclib therapy (0.8%). Blood trans-
fusions were needed in two patients: one due to grade
4 thrombocytopenia and one due to grade 4 anemia.
Complete discontinuation of CDK4/6 inhibitors due
to hematological toxicity was necessary in only two
(1.5%) cases: one due to grade 4 thrombocytopenia
(ribociclib) and one due to recurrent grade 4 neutrope-
nia despite dose reduction (palbociclib).

The prior use of chemotherapy in the metastat-
ic phase of the disease and palliative radiation ther-
apy for bone lesions were examined as potential risk
factors for developing hematological toxicity during

Tabela 3. Hematoloske toksinosti i redukcije doze

Table 3. Hematological toxicities and dose reductions of therapy

Varijabla / Variable n=128
Neutropenia hilo kog gradusa, n (%) /
Neutropenia of any grade, n (%)
Da /Yes 105 (82%)
Ne /No 23 (18%)
Neutropenija gradus 3 ili 4, n (%) /
Neutropenia of grade 3 or 4, n (%)
Da /Yes 56 (43.75%)
Ne /No 72 (56.25%)
Redukcija doze, n (%) /
Dose reduction, n (%)
Ne /No 107 (78.9%)
Da, Nivo 1 / Yes, level one 26 (20.3%)
Da, Nivo 2 / Yes, level two 1(0.8%)
Palbociclib Redukcija doze, n (%) / n=>56 (%)
Palbociclib Dose reduction, n (%)
Ne /No 45 (80.4%)
Da, Nivo 1 / Yes, level one 10(18.8.%)
Da, Nivo 2 / Yes, level two 1(0.8%)
Ribociclib Redukcija doze, n (%) / n=72 (%)
Ribociclib Dose reduction, n (%)
Ne /No 56 (77.8%)
Da, Nivo 1 / Yes, level one 16 (22.2%)
Da, Nivo 2 / Yes, level two 0(0%)
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Slika 1. Kaplan-Meier kriva prezivljavanja za pacijentkinje sa i bez redukcije
doze CDK4/6i

Legenda: PFS- prezivljavanje bez progresije bolesti, CDK4/6i - Inhibitori ciklin zavisnih
kinaza4i6

si¢nosti u vidu porasta transaminaza gr 3 ili 4 zabele-
zen je kod 3,9% pacijentkinja, dok je smanjenje kliren-
sa kreatinina gr 3 ili 4 zabeleZeno kod 4,6% ispitanica.
Produzenje QTC intervala primeceno je kod 2 (1,5%)
pacijentkinje koje su bile na terapiji ribociclibom. Za-
belezen je i jedan slucaj alergijske reakcije na palbo-
ciclib.

DISKUSLJA

Primena palbocicliba i ribocicliba u HR+/HER2- me-
tastatskom karcinomu dojke odobrena je na osnovu
multiplih klinickih studija koje su pokazale klinicki i
statisticki znacajan benefit u PFS-u i OS-u, u odnosu
na primenu endokrine terapije bez CDK4/6 inhibito-
ra [7-10]. Medutim, pacijenti u klini¢kim studijama su
precizno selektovani s aspekta godina starosti, opsteg
stanja, komorbiditeta, menopauzalnog statusa, pret-
hodnog specifitnog onkoloskog lecenja, kao i mnogih
drugih faktora i ne oslikavaju uvek osobine opste po-
pulacije. U nasem istrazivanju, pacijentkinje koje su tre-
tirane ribociclibom bile su statisticki zna¢ajno mlade
od onih kod kojih je ordiniran palbociclib. Potencijalno
objadnjenje za ovu razliku moze lezati u Cinjenici da
je u studijama, tokom primene ribocicliba, zabelezen

Picture 1. Kaplan-Meier survival curve for patients with and without dose
reduction of CDK4/6i

Legend: PFS- Progression Free Survival, CDK4/6i - Cyclin Dependent Kinase 4 and 6 in-
hibitors

CDK4/6 inhibitor therapy. Chemotherapy use was not
significantly associated with the incidence of hemato-
logical adverse events (p = 0.663) or with the need for
dose reduction (p = 0.467). Palliative radiation therapy
for bone lesions was not significantly associated with
the occurrence of neutropenia (p = 0.778), but it was
significantly correlated with the need for CDK4/6 in-
hibitor dose reduction (p = 0.001, r = 0.283). This cor-
relation persisted in the subgroup analysis: palbociclib
(p=0.029, r=0.298) and ribociclib (p =0.019,r=0.276).

Although the median PFS has not yet been
reached, considering that the median time to dose re-
duction was shorter than the median follow-up time,
a survival analysis was conducted to investigate the
potential effect of dose reduction of CDK4/6 inhibitors
due to hematological toxicity on PFS. After a median
follow-up of 12 months, no statistically significant dif-
ference in PFS was observed in patients on a reduced
dose of CDK4/6 inhibitors due to hematological toxic-
ity (p=0.179).

High-grade non-hematological toxicities were
significantly rarer than hematological ones. The de-
velopment of hepatic toxicity in the form of grade 3
or 4 transaminase elevation was recorded in 3.9% of
patients, while a reduction in creatinine clearance of
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znacajan rizik od razvoja kardiolo$ke toksi¢nosti u vidu
produzenja QTC intervala, kao i interreakcije sa antiari-
tmicima i lekovima koji uti¢u na QTC interval, a koji se
Cesto primenjuju u starijoj populaciji [4,6,11].

Shodno zvani¢nim preporukama Evropskog udru-
zenja medikalnih onkologa (ESMO), CDK4/6 inhibitori
najcescée se primenjuju kao prva linija le¢enja u me-
tastatskoj fazi bolesti [1]. Medutim, poseban entitet
u leCenju metastatskog karcinoma dojke predstavlja
visceralna kriza, koja je definisana kao postojanje oz-
biljnog napredujuceg ostecenja funkcije vitalnog or-
gana uslovljenog postojanjem maligne bolesti [12]. U
uslovima visceralne krize zvani¢ne preporuke savetu-
ju primenu hemioterapije kao terapije izbora u prvoj
liniji leCenja. Znacajan procenat pacijentkinja koje su
u nasoj studiji dobijale hemioterapiju pre CDK4/6 in-
hibitora, nije uslovljen prethodnim postojanjem vis-
ceralne krize kod istih, vec¢ ¢injenicom da je hemiote-
rapija ordinirana pre registracije CDK4/6 inhibitora u
Republici Srbiji.

Hematoloske toksi¢nosti prouzrokovane mije-
losupresijom, predstavljaju najc¢esée nezeljeno dej-
stvo palbocicliba i ribocicliba. Procenat pacijenata
koji razviju neutropeniju tokom primene ovih lekova
ne razlikuje se znacajno u klinickim studijama (74-
82%) i podacima iz realne klinicke prakse (68,4%-
89%) [11,13-15]. U ovom aspektu, nasa populacija
nije znacajno odstupala u odnosu na dosadasnja is-
pitivanja. Takode, nismo zabelezili znacajnu razliku u
ucestalosti neutropenija gr 3 ili 4 u nasem ispitivanju
u odnosu na prethodna istrazivanja [16]. lako do sada
nisu sprovodene randomizovane klini¢ke studije koje
bi direktno poredile palbociclib i ribociclib, literaturni
podaci ne ukazuju na postojanje razlike izmedu ova
dva leka iz ugla hematolosdkih toksi¢nosti, $to nase
ispitivanje i potvrduje [11,13]. Posebna paznja u stu-
dijama posvecena je i razvoju febrilne neutropenije
tokom primene CDK4/6 inhibitora. lako se neutro-
penije visokog gradusa javljaju kod velikog procen-
ta pacijenata, teske infekcije i febrilna neutropenija
su izuzetno retke, a u nekim istrazivanjima, kao i u
nasem, nisu ni primecene [11,13,17,18]. Kako je ne-
utropenija koja nastaje tokom primene CDK4/6 inhi-
bitora uslovljena inhibicijom diferencijacije hemato-
poetskih ¢elija, postavlja se pitanje o svrsishodnosti
primene GCSF-a tokom lec¢enja CDK4/6 inhibitorima.
lako je GCSF primenjivan tokom klinickih studija koje
su inicijalno ispitivale ove lekove, danas mnogi autori
smatraju da, s obzirom na brz oporavak neutropenije
nakon pauze u primeni ovih lekova, primena GCSF-a
nije opravdana [6,19]. Anemije i trombocitopenije vi-
sokog gradusa su retka nezeljena dejstva ovih lekova
i javljale su se kod oko 1% ispitanica u klini¢kim stu-

grade 3 or 4 was noted in 4.6% of patients. QTc interval
prolongation was observed in 2 (1.5%) patients receiv-
ing ribociclib. There was also one case of an allergic re-
action to palbociclib.

DISCUSSION

The use of palbociclib and ribociclib in HR+/HER2-
metastatic breast cancer has been approved based
on multiple clinical studies that have demonstrated
both clinically and statistically significant benefits in
progression-free survival (PFS) and overall survival
(OS) compared to endocrine therapy without CDK4/6
inhibitors [7-10]. However, patients in clinical trials
were carefully selected based on age, general condi-
tion, comorbidities, menopausal status, prior specific
oncological treatment, and many other factors, which
do not always reflect the characteristics of the general
population. In our study, patients treated with riboci-
clib were statistically significantly younger than those
treated with palbociclib. A potential explanation for
this difference could lie in the fact that during riboci-
clib treatment, there was a significant risk of develop-
ing cardiotoxicity, such as QTc interval prolongation,
as well as interactions with antiarrhythmic drugs and
other medications that affect the QTc interval, which
are often used in older populations [4,6,11].

According to the official recommendations of
the European Society for Medical Oncology (ESMO),
CDK4/6 inhibitors are most commonly used as first-line
treatment in the metastatic stage of the disease [1].
However, a distinct entity in the treatment of metastat-
ic breast cancer is the visceral crisis, which is defined
as the presence of severe progressive impairment of
vital organ function due to malignant disease [12]. In
cases of visceral crisis, official recommendations advise
chemotherapy as the first-line treatment of choice. A
significant percentage of patients in our study who re-
ceived chemotherapy before CDK4/6 inhibitors did so
not because of a prior visceral crisis but because che-
motherapy was administered before the registration of
CDK4/6 inhibitors in the Republic of Serbia.

Hematological toxicities caused by myelosuppres-
sion are the most common adverse effects of palbo-
ciclib and ribociclib. The percentage of patients who
develop neutropenia during the use of these drugs
does not differ significantly between clinical stud-
ies (74-82%) and real-world clinical data (68.4%-89%)
[11,13-15]. In this regard, our population did not sig-
nificantly differ from previous studies. Additionally, we
did not observe a significant difference in the frequen-
cy of grade 3 or 4 neutropenia in our study compared
to previous research [16]. Although randomized clini-
cal trials directly comparing palbociclib and ribociclib
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dijama [11,13]. Ovi rezultati su sli¢ni nasim, a vazno je
i naglasiti da je u nasem ispitivanju samo kod jedne
pacijentkinje postojala potreba za nadoknadom deri-
vata krvi tokom primene CDK4/6 inhibitora, kao i da
je po primeni istih doslo do brzog oporavka anemije i
trombocitopenije.

Literaturni podaci pokazuju da znacajan udeo
pacijenata na terapiji palbociclibom i ribociclibom
tokom le¢enja zahteva redukciju doze ovih lekova.
Najcesdi razlozi za redukciju doze su ponavljane ne-
utropenije gr 3 koje su zahtevale odlaganje terapije,
ili neutropenije gr 4. lako se neutropenije mogu ja-
viti u bilo kom trenutku tokom le¢enja CDK4/6 inhi-
bitorima, pokazano je da se redukcije doze najéesce
sprovode u prvih 6 meseci terapije [7-11,13-17]. Nasa
studija saglasna je sa pomenutim podacima kada
je u pitanju uclestalost redukcije doze ovih lekova, a
kako je medijana do redukcije doze u nasoj popula-
ciji bila 5 meseci, potvrden je i trend redukcije doze
ovih lekova u prvih 6 meseci terapije. Multipla ispiti-
vanja bavila su se istrazivanjem potencijalnog efekta
smanjenja doze CDK4/6 inhibitora na prezivljavanje.
Do sada nema podataka koji pokazuju da opravdano
smanjenje doze palbocicliba ili ribocicliba dovodi do
pogorsanja parametara prezivljavanja kod pacijenata
[7-10,20]. Nasi rezultati saglasni su sa dosadasnjim
opservacijama, jer iako medijana PFS-a u nasoj studiji
jo$ uvek nije dostignuta, pri analizi uticaja redukcije
doze na prezivljavanje nije uocena statisticki znacajna
razlika u prezivljavanju kod podgrupe pacijenata kod
kojih je doza CDK4/6 inhibitora bila redukovana (Log-
rank, p=0,179).

Palijativna radioterapija (RT) hematopoetskih ko-
stiju ispitivana je kao potencijalni faktor rizika za ra-
zvoj hematoloske toksi¢nosti u nasoj studiji. Antine-
oplasti¢ni efekat RT-a proistice iz citotoksi¢nog efekta
zasnovanog na direktnom i indirektnom osteéenju
tumorske DNK tokom G2-M faze Celijskog ciklusa [21].
Nasuprot tome, efekat CDK4/6 inhibitora je citostat-
ski i proistiCe iz zaustavljanja prelaska ¢elija iz G1 u S
fazu celijskog ciklusa. Oba mehanizma dejstva imaju
kao posledicu nezeljeno dejstvo u vidu razvoja neu-
tropenije. Radioterapija moze biti ordinirana sekven-
cijalno sa terapijom CDKA4/6 inhibitorima ili tokom
iste [21,22]. Vec¢ina dosadasnjih studija ukljucivala je
obe grupe pacijenata u istrazivanja, dok je nasa stu-
dija ispitivala samo primenu palijativne RT kostiju
pre otpocinjanja CDK4/6 inhibitora. U dosadasnjim
istrazivanjima, palijativna RT ko$tanih lezija nije po-
kazala statisticki znacajnu povezanost sa ucestaloScu
neutropenije, ili neutropenije visokog gradusa, sto
su nasi rezultati i potvrdili [21,22]. Medutim, u nasem
istrazivanju postojala je statisti¢ki znacajna poveza-

have not yet been conducted, literature data do not
indicate a difference between these two drugs regard-
ing hematological toxicities, which our study confirms
[11,13]. Studies have given special attention to the
development of febrile neutropenia during CDK4/6
inhibitor treatment. Although high-grade neutrope-
nia occurs in a large percentage of patients, severe
infections and febrile neutropenia are extremely rare,
and in some studies, as well as in ours, they were not
observed [11,13,17,18]. Since neutropenia caused by
CDK4/6 inhibitors is due to the inhibition of hemato-
poietic cell differentiation, the question arises about
the usefulness of granulocyte colony-stimulating
factor (GCSF) during CDK4/6 inhibitor treatment. Al-
though GCSF was used in clinical trials that initially
investigated these drugs, many authors today believe
that given the rapid recovery of neutropenia after
a pause in treatment, the use of GCSF is not justified
[6,19]. High-grade anemia and thrombocytopenia are
rare adverse effects of these drugs, occurring in about
1% of patients in clinical studies [11,13]. These results
are similar to ours, and it is also important to note that
in our study, only one patient required a blood deriv-
ative transfusion during CDK4/6 inhibitor treatment,
and after its administration, there was a rapid recovery
from anemia and thrombocytopenia.

Literature data show that many palbociclib and
ribociclib therapy patients require dose reductions
during treatment. The most common reasons for dose
reduction are recurrent grade 3 neutropenia that re-
quires treatment delays or grade 4 neutropenia. Al-
though neutropenia can occur at any time during
CDK4/6 inhibitor treatment, dose reductions most
often happen within the first 6 months of therapy [7-
11,13-171. Our study is consistent with these data re-
garding the frequency of dose reductions, and since
the median time to dose reduction in our population
was 5 months, the trend of dose reductions within the
first 6 months of therapy is confirmed. Multiple studies
have investigated the potential effect of dose reduc-
tion on survival during CDK4/6 inhibitor treatment.
Until now, no data show that justified dose reductions
of palbociclib or ribociclib lead to worsened patient
survival outcomes [7-10,20]. Our results align with
previous observations, as although the median PFS
in our study has not yet been reached, no statistically
significant difference in survival was observed in the
subgroup of patients who underwent CDK4/6 inhibitor
dose reduction (Log-rank, p =0.179).

Palliative radiotherapy (RT) to hematopoietic
bones was examined as a potential risk factor for the
development of hematological toxicity in our study.
The antineoplastic effect of RT stems from its cytotoxic
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nost palijativhe RT hematopoetskih kostiju i poveca-
ne ucestalosti redukcije doze CDK4/6 inhibitora usled
ponavljanih hematoloskih toksi¢nosti gradus 3 ili 4
(p =0.001, r = 0.283). Ovo ispitivanje je medu prvima
koje je iznelo dokaze o povezanosti RT-a i potrebe za
redukcijom doze CDK4/6 inhibitora [21]. Zbog razli-
c¢itosti metodologija sprovodenja RT-a, razli¢itog mo-
menta sprovodenja RT-a u odnosu na terapiju CDK4/6
inhibitorima, kao i malog broja pacijenata, poredenje
studija koje su se bavile uticajem RT-a na razvoj he-
matoloskih toksi¢nosti tokom primene palbocicliba
i ribocicliba nije moguée. Dodatna randomizovana
ispitivanja prospektivnog tipa, sa ve¢im brojem pa-
cijenata, uniformnijim pristupom RT metodama i du-
zim periodom pracenja, neophodna su kako bi se do-
neli definitivni zaklju¢ci o zajedni¢kom uticaju RT-a i
CDK4/6 inhibitora na razvoj hematoloske toksi¢nosti.

Ograni¢enja nase studije proizilaze iz njenog
retrospektivhog dizajna, ograni¢enog broja pacije-
nata i relativnog kraceg perioda pracenja. Takode,
nisu prikupljani podaci o ta¢noj dozi ordinirane RT.
Ipak, nasi rezultati uspesno oslikavaju realnu klinic-
ku praksu primene CDK4/6 inhibitora i samim tim
iznose bitne zakljucke o podno3enju i toksi¢nostima
ovih lekova.

ZAKLJUCAK

U ovoj studiji identifikovali smo postajanje statisticki
znacajne povezanosti izmedu palijativne RT koStanih
lezija i CeSce potrebe za redukcijom doze CDK4/6 inhi-
bitora. lako su potrebe za redukcijom doze CDK4/6 in-
hibitora zbog hematoloskih toksi¢nosti relativno Ceste,
nema dokaza da redukcija doze istih uti¢e na duzinu
prezivljavanja.

Sukob interesa: Nije prijavljen.

effect, based on direct and indirect damage to tumor
DNA during the G2-M phase of the cell cycle [21]. In
contrast, the effect of CDK4/6 inhibitors is cytostatic,
resulting from the inhibition of cell cycle transition
from the G1 to the S phase. Both mechanisms of ac-
tion have the undesired effect of causing neutropenia.
Radiotherapy can be administered sequentially with
CDK4/6 inhibitor therapy or during treatment [21,22].
Most previous studies included both groups of patients
in their research, whereas our study only examined the
use of palliative bone RT before initiating CDK4/6 inhib-
itors. In previous studies, palliative RT of bone lesions
did not show a statistically significant association with
the incidence of neutropenia or high-grade neutrope-
nia, which our results also confirmed [21,22]. However,
our study found a statistically significant association
between palliative RT of hematopoietic bones and
an increased incidence of CDK4/6 inhibitor dose re-
ductions due to recurrent grade 3 or 4 hematological
toxicities (p = 0.001, r = 0.283). This study is one of the
first to present evidence of an association between RT
and the need for CDK4/6 inhibitor dose reduction [21].
Due to differences in RT methodologies, the timing
of RT in relation to CDK4/6 inhibitor therapy, and the
small number of patients, comparisons between stud-
ies investigating the impact of RT on hematological
toxicities during palbociclib and ribociclib treatment
are not feasible. Additional prospective, randomized
studies with larger patient cohorts, more uniform RT
approaches, and longer follow-up periods are needed
to draw definitive conclusions about the combined
effects of RT and CDK4/6 inhibitors on hematological
toxicity.

Our study’s limitations arise from its retrospective
design, the limited number of patients, and the rela-
tively shorter follow-up period. Additionally, data on
the exact dose of RT administered were not collected.
Nevertheless, our results successfully reflect real-world
clinical practice in the use of CDK4/6 inhibitors and
thus provide important conclusions about the tolera-
bility and toxicities of these drugs.

CONCLUSION

This study identified a statistically significant associa-
tion between palliative RT of bone lesions and a more
frequent need for CDK4/6 inhibitor dose reduction. Al-
though the need to reduce the dose of CDK4/6 inhib-
itors due to hematological toxicities is relatively com-
mon, there is no evidence that dose reduction affects
the length of survival.

Conflict of interest: None declared.
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