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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- meta-
static breast cancer who developed phototoxic skin changes during the treatment with ribociclib/le-
trozole. During the treatment, the patient developed mild redness of the skin in a strict photosensitive 
distribution and rash changed to erythematous confluent plaques 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.
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INTRODUCTION

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 block-
ing cell division [1]. Ribociclib has been ap-
proved in 2017 for the treatment of patients 
with hormone receptor-positive (ER+) and hu-
man epidermal growth factor receptor 2-nega-
tive (HER2-) advanced breast cancer. The ap-
proval of ribociclib was supported by Phase 
III of the Mammary Oncology Assessment of 
LEE011’s Efficacy and Safety – NCT01958021 
(MONALEESA-2) study, where its benefits 
both in progression-free survival and in overall 
survival were demonstrated [2]. More specifi-
cally, when administered together with the aro-
matase 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 ri-
bociclib, observed in 20% or more of patients, 
are neutropenia, nausea, fatigue, diarrhea, 
leukopenia, alopecia, vomiting, constipation, 
headache, and back pain. Also, hypersensitiv-
ity 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, vit-
iligo, and bullous dermatitis [3]. Also, one case 
erythema dyschromicum perstans was reported 
after the use of ribociclib [4].

As an adverse effect, skin photosensitiv-
ity 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 ad-
verse effects that include development of rash 
and erythematous confluent plaques on sun-
exposed body parts.

CASE REPORT

The initial treatment of the left breast cancer 
started in February 2022, when partial resection 
of the left breast was done and the diagnosis of 
infiltrating ductal cancer (hormone receptor 
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positive, HER2 negative) was confirmed. Postoperative 
radiotherapy was next performed and patient was on ad-
juvant hormonal therapy, oral tamoxifen, from April 2022 
until January 2023. At this point, computed tomography 
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 
was introduced in a dose of 600 mg 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 
first cycle of ribociclib-letrozole (21 days). However, the 
patient stopped antihistaminic treatment around day 15. 
During the break from ribociclib (that lasts for seven days, 
from days 21–28), she developed mild redness of the skin 
in a strict photosensitive distribution (face, neck and upper 
part of the chest) on day 26. She started with second cycle 
of ribociclib/letrozole from day 28 and on day 2 (during 
second cycle) rash changed to erythematous confluent 
plaques 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 disap-
peared, in May of 2023 (around day 30 from the last treat-
ment), the treatment continued with a different cyclin-
dependent kinases 4 and 6 (CDK4/6) drug – palbociclib, 
along with letrozol, and the further treatment was without 
complications.

The authors declare that the article was written ac-
cording to ethical standards of the Serbian Archives of 
Medicine as well as ethical standards of institutions for 
each author involved. 

The authors certify that they have obtained all appro-
priate patient consent forms. In the form, the patient has 
given her consent for her images and other clinical infor-
mation to be reported in the journal. 

DISCUSSION

Drug-induced photosensitivity can be classified as either 
phototoxic or photoallergic reactions based on the under-
lying pathophysiological mechanism [5, 7]. Phototoxicity 
is a nonimmune-mediated response to cytotoxic dam-
age 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 ex-
posure to the agent and UV radiation, and progressively 
develops to localized or more diffuse hyperpigmentation 
[5, 7]. The personalization of therapies in breast cancer 
has favored the introduction of new molecular-targeted 
therapies into clinical practice. Among them, CDK4/6 
inhibitors have acquired increasing importance, with the 
approval in recent years of palbociclib, ribociclib, and abe-
maciclib in combination with endocrine therapy (ET) [8]. 
MONALEESA-2 is a phase III randomized, double-blind, 

placebo-controlled study of ribociclib combined with le-
trozole 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 pa-
tients in either group were neutropenia, nausea, infections, 
fatigue, and diarrhea [10]. MONALEESA-3 is a phase III 
randomized, double-blind, placebo-controlled study of 
ribociclib in combination with fulvestrant for treating post-
menopausal 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 this study neutro-
penia, nausea, and tiredness were the most prevalent of 
all-grade adverse events observed in 30% of patients [12].

Ribociclib-induced phototoxicity was already docu-
mented 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 start-
ing the drug and was gradually progressive. This is in line 
with the literature evidence as the most common clinical 
presentation of photoallergy, eczematous eruption, appears 
usually 24–72 hours after sunlight exposure and treatment 

Figure 1. Erythematous confluent plaques on the neck and upper 
part of the chest

Figure 2. Erythematous confluent plaques on the face

Ribociclib induced phototoxicity
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with causative agent. Symptoms tend to worsen and peak 
48–72 hours 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 pho-
totoxic 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 exag-
gerated 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, conclu-
sions drawn from the phase I trial performed to determine 
dose-limiting toxicity and maximum-tolerated dose of ri-
bociclib (performed on 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− advanced breast cancer treated with ri-
bociclib at Humanitas Cancer Center between June 2017 
and December 2022 was conducted and 14.3% of all pa-
tients experienced treatment-related cutaneous adverse 
events. The most frequent cutaneous adverse events were 

eczematous dermatitis (53.8%) and maculo-papular reac-
tion (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 of a randomized study in postmeno-
pausal women with breast cancer, receiving letrozole, skin 
rash was noted as a side effect in 23 out of 125 (18.4%) pa-
tients. 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 palbociclib/
letrozole suggesting that the observed side effects were 
provoked by the action of ribociclib.

Establishing a diagnosis of photosensitive reactions in-
duced 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 sub-
sided 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 medica-
tion. As different dermatologic adverse 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 pho-
tosensitive 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] demon-
strated 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 
CDK4/6 inhibitors is being implemented in treatment of 
breast cancer patients with early breast cancer, as well as 
metastatic breast cancer, so the understanding and man-
agement of all side effects is crucial. 

Conflict of interest: None declared.

Figure 3. The rash on the forearm
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САЖЕТАК
Увод Рибоциклиб припада породици инхибитора кина-
за зависних од циклина 4/6 и одобрен је 2017. године за 
лечење болесница са узнапредовалим карциномом дојке 
позитивним на хормонски рецептор (ЕР+) и негативним на 
рецептор за хумани епидермални фактор раста 2 (ХЕР2-). 
Пошто се рибоциклиб за лечење рака дојке користи само 
последњих неколико година, његови ретки нежељени ефек-
ти описани су кроз различите приказе случајева. Кожна фо-
тосензитивност обухвата широк спектар дерматолошких 
стања узрокованих или погоршаних током излагања сунцу. 
Фотосензитивност изазвана лековима може да се испољи 
код онколошких болесника који се лече свим модалитетима 
системске терапије: хемиотерапеутицима, циљаном терапи-
јом и имунолошком терапијом.
Приказ болесника Приказујемо случај болеснице са ме-
тастатским карциномом дојке позитивним на хормонски 

рецептор и негативним на рецептор за хумани епидермал-
ни фактор раста, код које се јавила кожна фототоксичност 
током примене терапије рибоциклибом/летрозолом. Током 
третмана појавило се благо црвенило коже у строго фото-
сензитивној дистрибуцији и осип се променио у еритемато-
зне спојене плакове на врату и горњем делу грудног коша, 
лица и подлактица. После прекида примене лека промене 
на кожи се нису поново појавиле.
Закључак Пошто се испољено кожно нежељено дејство 
повукло после прекида терапије и није се поново јављало 
после примене терапије палбоциклибом/летрозолом, може 
се закључити да је нежељено дејство последица примене 
рибоциклиба. Лечење кожних нежељених ефеката је разли-
чито, углавном у зависности од степена кожних нежељених 
ефеката и његове тежине.

Кључне речи: рибоциклиб; карцином дојке; фототоксичност

Рибоциклибом индукована фототоксичност – ера нових лекова и нових 
токсичности
Симонида Бобић1, Бојана Попарић-Банђур1, Mилана Матовић1, Лидија Павловић1, Маријана Миловић-Ковачевић1,2

1Институт за онкологију и радиологију Србије, Београд, Србија;
2Универзитет у Београду, Медицински факултет, Београд, Србија

Bobić S. et al.

DOI: https://doi.org/10.2298/SARH240925092B


