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Ribociclib-induced phototoxicity — the era of new drugs and new
toxicities

Pubonukimmbom nHayKoBaHa (POTOTOKCUYHOCT — €pa HOBUX JIEKOBA M HOBUX

TOKCHUYHOCTHU

SUMMARY

Introduction Ribociclib belongs to the family of
cyclin-dependent kinases 4/6 inhibitors and it has
been approved in 2017 for the treatment of patients
with hormone receptor-positive (ER*) and human
epidermal growth factor receptor 2-negative (HER2)
advanced breast cancer. As a drug that has been used
for treatment of breast cancer for only few years its
rare side effects are described through different case
reports. Skin photosensitivity represents a range of
dermatological conditions that are caused or
exacerbated by sunlight exposure. Drug-induced
photosensitivity can be seen in patients treated with
all kinds of oncology treatments, including
chemotherapeutic agents, targeted anticancer
therapies and immune checkpoint inhibitors.

Case Outline We present a case of a patient with
metastatic hormone receptor positive and HER2
negative metastatic breast cancer who developed
phototoxic skin changes during the treatment with
ribociclib/letrozole. During the treatment she
developed mild redness of the skin in a strict
photosensitive distribution andrash changed to
erythematous confluent plagues on the neck and
upper part of the chest, face and forearms. After
treatment cessation the skin changes did not
reappear.

Conclusion /As the observed cutaneous adverse
effect subsided after the treatment cessation and did
not reappear after the initiation of
palbociclib/letrozole treatment, it can be concluded
that the.adverse effects were the consequence of
ribociclib action. Management of cutaneous adverse
effects is different depending mostly of grade of
cutaneous adverse effect and its severity.
Keywords: ribociclib; breast cancer; phototoxicity

INTRODUCTION

CAXETAK

¥YBoa Pubonunknmd nprunana mopoanuiii HHXHONTOpPa
OUKIIMH 3aBUCHUX KIHA3a 4/6 1 omobpeH je 2017. To-
JIMHE 3a JIeUeHhe MalijeHara ca y3HanpeaoBaIiM
KapIMHOMOM J0jKe IIO3UTHBHUM Ha XOPMOHCKH
peuenrop (EP+) u xymanuM enugepMaiHuM GakTo=
poM pacra 2 HeratuHuM (XEP2-). Tlomiro ce pubo-
LUKIIKO 32 JIeYeHe paKa J10jKke KOPUCTH CaMo HEKO-
JIMKO MOCJIEbUX TOINHA, IEFTOBH PETKH HEKEIbEHH
e()eKTH Cy ONMUCaHU KPO3 pa3IniuTe NpUKa3e ciryya-
jena. KoxxHa ()oTOCEH3UTHBHOCT 00yXBaTa IIHPOK
CIIEKTap JIepMATOIOIIKNX CTakha y3pOKOBAHNX HIIH
MOTOpLIaHUX TOKOM H3Jarama cyHiy. ®ortoceH3u-
THBHOCT M3a3BaHa JIEKOBHMa MOXKe J1a C€ HCIIOJbU
KOJ OHKOJIOILIKHX MalHjeHaTa KOju ce Je4e CBUM
MOJAITUTSTHMA CUCTEMCKE TepaIlije: XeMHOoTepaney-
TULUMA, TUJbAHOM TePaIrujoM ¥ UMYHOJIOLIKOM
TEPAIHjoM.

IIpuka3 6onecanka [IpukasyjemMo cirydaj manujeH-
TKHHHE Ca METaCTaTCKMM XOPMOHCKH PELENTOp MO3H-
tuBHUM XEP2 HeraTMBHHM KapITHOMOM JIOjKE KOl
KOje ce jaBmiia KOxHa ()OTOTOKCHYHOCT TOKOM IPHU-
MeHe Tepanuje pubouukinb/aerposon. Tokom Tper-
MaHa I0jaBHIIO ce OJIaro HPBEHHUIIO KOXE Y CTPOro
(hOTOCEH3UTUBHO] AUCTPUOYIIUJH U OCHII CE€ TIPOME-
HHO y epUTEMATO3HE CIOjeHe TUIAKOBE Ha BpaTy U
TOPE-EM JIeJTy TPYAHOT KOIIA, JIMLA U ITOJIAKTULIA.
[Mocne npekuaa mpuMeHe Jieka IPOMEHe Ha KOXH ce
HHCY IIOHOBO TOjaBUIIE.

3akspyuak [Tomro ce NCTIOJbEHO KOXKHO HEWKEIbEHO
JICjCTBO MOBYKJIO HAKOH MPEKH/Ia Tepariije u Huje ce
MIOHOBO jaBJhaJI0 HAKOH IPUMEHE Tepariuje naudo-
IUKINO/JIETPO30J1, MOXKE C€ 3aKJbYUHUTH JIa j& HexXe-
JHEHO JIEjCTBO TOCTIeINIIAa IPUMEHE PUOOITHKINOA.
Jleueme KOXKHUX HEXXEJFEHHX e(ekara je pa3IuanTo
y 3aBUCHOCTH yTJIABHOM OJ1 CTEIeHa KOXKHUX HEeXe-
JbCHUX e(eKaTa U HEeroBe TeKHHE.

Kbyune peun: puOoIuKiInG; KapiiHOM JI0jKe;
(hOTOTOKCHYHOCT

Ribociclib belongs to the family of cyclin-dependent kinases 4/6 inhibitors (along with

palbociclib and abemaciclib). It is administered orally and it operates by preventing oncogene

retinoblastoma phosphorylation, thus blocking cell division [1]. Ribociclib has been approved
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in 2017 for the treatment of patients with hormone receptor-positive (ER*) and human
epidermal growth factor receptor 2-negative (HER2") advanced breast cancer. The approval of
ribociclib was supported by Phase Il MONALEESA-2 study (Mammary Oncology
Assessment of LEEO11’s Efficacy and Safety - NCT01958021), where its benefits both in
progression-free survival and in overall survival were demonstrated [2]. More specifically,
when administered together with the aromatase inhibitor letrozole, ribociclib achieved'a 30%
or greater reduction in tumor size in more than 53% of patients with measurable disease.in

comparison to letrozole monotherapy [2].

The most common adverse reactions of ribociclib, observed in 20% or more of patients,
are neutropenia, nausea, fatigue, diarrhea, leukopenia, alopecia, vomiting, constipation,
headache, and back pain. Also, hypersensitivity of the patient to the active substance or to
peanuts and soy is a contraindication for/the drug use [2]. Ribociclib may provoke several
cutaneous adverse effects.including rashes, vitiligo and bullous dermatitis [3]. Also, one case

erythema dyschromicum perstans was reported after the use of ribociclib [4].

As an adverse effect, skin photosensitivity can be observed in patients treated with all
kinds of oncology treatments, including chemotherapeutic agents, targeted anticancer therapies
and immune checkpoint inhibitors [5]. Recently, one case of ribociclib-induced phototoxicity
was documented in a woman that received ribociclib (600 mg) for seven months. It initially
manifested as dyschromia over sun-exposed forearms and neck and subsequently as bullae
formation [6]. Since the varieties of ribociclib-provoked skin photosensitivity have been rarely
documented, we present this case report to add to the list of possible strong adverse effects that

include development of rash and erythematous confluent plagues on sun-exposed body parts.
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CASE REPORT

The initial treatment of the left breast cancer started one and a half year ago, in February
2022, when partial resection of the left breast was done and the diagnosis of infiltrating ductal
cancer (hormone receptor positive, HER2 negative) was confirmed. Postoperative radiotherapy
was next performed and patient was on adjuvant hormonal therapy, oral tamoxifen, from April
2022 till January 2023. At this point, CT scan revealed multiple liver metastases. The treatment
with letrozole and ribociclib has started from March of 2023. Laboratory findings were all in
normal ranges. Ribociclib in a dose of 600 mg was applied orally once a day and letrozole of

2.5 mg, once a day.

The patient exhibited an atopic constitution and because of the already established allergy
to one or several types of pollen she received antihistaminic treatment during the 1% cycle of
ribociclib-letrozole (21 days). However, the patient stopped antihistaminic treatment around
D15. During the break/from ribaciclib (that lasts for 7 days, from D21-D28), she developed
mild redness of the skin ina strict photosensitive distribution (face, neck and upper part of the
chest) on D26. She started with 2" cycle of ribociclib/letrozole from D28 and on D2 (during
2"%.cycle) rash changed.to erythematous confluent plagues on the neck and upper part of the
chest (Figure 1), face (Figure 2) and rash on the forearms (Figure 3). The treatment with

ribociclib/letrozole was discontinued.

After all skin changes subsided and completely disappeared, in May of 2023 (around 30
days from the last treatment), the treatment continued with a different CDK4/6 drug —

palbociclib, along with letrozol, and the further treatment was without complications.

The authors declare that the article was written according to ethical standards of the
Serbian Archives of Medicine as well as ethical standards of institutions for each author

involved.
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The authors certify that they have obtained all appropriate patient consent forms. In the
form, the patient has given her consent for her images and other clinical information to be

reported in the journal.

DISCUSSION

Drug-induced photosensitivity can be classified as either phototoxic or' photoallergic
reactions based on the underlying pathophysiological mechanism- [5, 7]. Phototoxicity is a
nonimmune-mediated response to cytotoxic damage caused by UV-induced generation of
reactive oxygen species [5]. It is typically manifested as an exaggerated sunburn response with
clearly demarcated erythema and edema occurring on, sun-exposed skin. The main feature of
phototoxicity as that it starts rapid, within hours of exposure to the agent and UV radiation, and
progressively develops to “localized or more diffuse hyperpigmentation [5, 7]. The
personalization of therapies inibreast cancer has favored the introduction of new molecular-
targeted therapies into clinical practice. Among them, cyclin-dependent kinases 4 and 6
(CDK4/6) inhibitors have acquired increasing importance, with the approval in recent years of
palbociclib, ribociclib, and abemaciclib in combination with endocrine therapy (ET) [8].
MONALEESA-2 is a phase Ill randomized, double-blind, placebo-controlled study of
ribociclib combined with letrozole for the treatment of postmenopausal women with
HR+/HER2- advanced breast cancer who received no prior therapy for advanced disease [9].
In this study adverse event of any grade that occurred in at least 35% of the patients in either
group were neutropenia , nausea, infections , fatigue , and diarrhea [10]. MONALEESA-3 is a
phase 11l randomized, double-blind, placebo-controlled study of ribociclib in combination with
fulvestrant for treating postmenopausal women and men with HR+/HER2— advanced breast

cancer who have received no or only one line of ET for advanced breast cancer [11], and in
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this study neutropenia, nausea, and tiredness were the most prevalent of all-grade adverse

events observed in 30% of patients [12].

Ribociclib-induced phototoxicity was already documented as dyschromia over sun-
exposed forearms and neck and subsequent bullae formation [6]. On the other hand, the
cutaneous manifestations observed in this case study (rash and erythematous confluent plaques)
are likely photoallergic as the rash occurred after a few days of starting the drug and was
gradually progressive. This is in line with the literature evidence as the most common clinical
presentation of photoalergy, eczematous eruption, appears usually 24-72 h after sunlight
exposure and treatment with causative agent. Symptoms tend to worsen and peak 48—72 h after

onset and mostly resolves after removal of the causative agent and sun avoidance [5, 7].

Photoallergic drug reactions are/mediated by a T cell-mediated immune mechanism,
resulting in a delayed type IV hypersensitivity response, so they manifest only in pre-sensitized
individuals and are much more rare than phototoxic drug reactions [5, 7]. Having in mind the
atopic constitution of the patient, it is reasonable to assume that the observed cutaneous changes

can be driven by the exaggerated immune reaction.

In general, CDK4/6 inhibitors can provoke rash as a side effect (data obtained from meta-
analysis evaluating toxicity end points), but further details on the type of rash were not available
[13]. Specifically, for ribociclib, conclusions drawn from the phase | trial performed to
determine dose-limiting toxicity and maximum tolerated dose of ribociclib (performed in 21
patients), suggest that the rash is a common side effect as it presented in 52% of patients along

with oral mucositis. Again, further details on rash type were not available [14].

In 2024 a retrospective cohort study of all patients with HR+/HER2— ABC treated with
ribociclib at Humanitas Cancer Center between June 2017 and December 2022 was conducted

and 14.3% of all patients experienced treatment-related cutaneous adverse events. The most
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frequent CAEs were eczematous dermatitis (53.8%) and maculo-papular reaction (15.4%) [15].
Another study compared adverse events associated with CDK4/6 inhibitors based on FDA’s
adverse event reporting system and reported that different skin toxicities were observed in all

three CDK4/6 inhibitors used [16].

The patient presented in this case report received a combination therapy
(ribociclib/letrozole), and therefore, the possibility that photoallergy was initiated.by. letrozole
action has to be taken into consideration. Letrozole is an aromatase inhibitor and is known to
have cutaneous side effects. In phase 2 randomized study in postmenopausal. women with
breast cancer, receiving letrozole, skin rash was noted as a side effect in 23 out of 125 (18.4%)
patients. The type of skin lesions was described as exfoliative, nodular, follicular, generalized,
maculo-papular, and others [17]. However, no such cutaneous effects were observed after the
treatment of the same patient with palbaciclib/letrozole suggesting that the observed side

effects were provoked by the action of ribociclib.

Establishing a diagnosis 0f photosensitive reactions induced by anticancer agents can be
challenging and requires close evaluation of the clinical presentation and medication history of
the patient. Also, these patients are often treated in combination with a range of other therapies
that may be potentially involved in the occurrence of photosensitive reactions, and it can be

very challenging to identify the most likely causative agent [7].

The involvement of ribociclib in the observed cutaneous adverse effect is straight-
forward as the symptoms subsided after the treatment cessation, and they did not appear again
when the treatment option was changed. Letrozole was a part of both treatment options, and
therefore the impact of this drug on the cutaneous adverse effects can be excluded. Although
photoallergic dermatitis is a rare side effect of ribociclib, strict photoprotection should be

advised to these patients while prescribing this medication. As different dermatologic adverse
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events can lead to dose modifications and interruption or discontinuation of anticancer
treatments in severe cases, the prophylactic behavior of the patient is strongly encouraged. In
cases where preventative measures fail and photosensitivity occurs, symptomatic treatment
with topical or systemic corticosteroids may help to reduce the impact of the photosensitive
eruptions on patient quality of life and allow potentially life-saving cancer therapies to be

continued without dose modification.

Recently, Abemaciclib [18] and Ribociclib [19] demonstrated to significantly improve
the invasive disease free survival in intermediate and high risk populations of early
HR+/HER2- breast cancer patients so the treatment with CDKA4/6 inhibitors is being
implemented in treatment of breast cancer patients with early breast cancer, as well as

metastatic breast cancer, so the understanding and menagment of all side efects is crutial.

Conflict of interest: None declared.
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Figure 1. Erythematous confluent plaques on the neck and upper part of the chest
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Figure 2. Erythematous confluent plaques.on the face
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Figure 3. The rash on the forearm
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