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1. Introduction
Breast cancer is the most frequent malignancy in women 
worldwide. It is a heterogeneous disease classified into three major 
subtypes: hormone receptor-positive/human epidermal growth 
factor receptor 2 (HER2) negative, HER2-positive, and triple 
negative. The first subtype is the most prevalent, occurring in 70% 
of patients [1].

Cyclin-dependent kinases 4 and 6 (CDK4/6) are essential in 
cell cycle regulation. They bind to D-type cyclins and then 
phosphorylate the tumor suppressor retinoblastoma protein (RB1), 
allowing cellular transition from G1 to S phase [2]. In hormone 
receptor (HR)-positive breast cancer, estrogen induces expression 
of cyclin D1 and consequently promotes CDK4/6 activity, leading 
to hyperphosphorylation of RB1 and cell cycle progression [3]. 
That is why the inhibition of CDK4/6 is an essential target in this 
breast cancer subtype. 

Three oral CDK4/6 inhibitors are approved for HR-positive and 
HER2-negative metastatic breast cancer – palbociclib, ribociclib, 
and abemaciclib. Their use in combination with endocrine therapy 
in first-line treatment was evaluated in the pivotal phase 3 trials 
PALOMA-2, MONALEESA-2/MONALEESA-3/MONALEESA-7, and 
MONARCH-3, respectively [4-8]. All demonstrated statistically 
significant gains in progression-free survival (PFS), with 
ribociclib and abemaciclib also showing statistically significant 
improvements in overall survival (OS). 

They represented a practice change in breast oncology. In women 
with advanced breast cancer HR-positive/HER2-negative, its 
combination with endocrine therapy is the preferred upfront 
treatment for most patients (chemotherapy still is the treatment of 
choice in patients with visceral crisis). The association of these 
drugs with some potential toxicities is well established, such as 
neutropenia with palbociclib and ribociclib, whereas diarrhea is 
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Abstract
In advanced hormone receptor-positive and human epidermal growth factor receptor 2 (HER2) negative breast cancer, cyclin-dependent kinase 4/6 
(CDK4/6) inhibitors in combination with endocrine therapy improved progression-free survival over endocrine treatment and became the standard of 
care in the first-line setting. However, the incorporation of CDK4/6 inhibitors is recent, so we are still learning about the adverse events that may de-
rive from using this class of drugs, including skin toxicity and dermatological reactions. We present a case of a 32-year-old patient recently diagnosed 
with metastatic breast cancer hormone receptor-positive, HER2-negative, that presented grade 4 cutaneous toxicity with ribociclib, a cyclin-dependent 
kinase 4/6 inhibitor.
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expected in the case of abemaciclib [9]. However, the use of this 
class is progressively increasing, and emerging adverse events are 
being described, such as cutaneous toxicities.    

Here, we describe the case of a female patient who developed 
grade 4 cutaneous toxicity while treated with ribociclib. 

2. Case Report
A 32-year-old patient with a history of endometriosis, without 
other comorbidities, noticed a nodule growth in the right breast. 
She began the investigation in February 2023, and a breast 
ultrasound showed a nodule in the right breast, estimated at 
45 x 18 x 40 mm, with right axillary lymph node enlargement. 
Submitted to biopsy in the same month, which confirmed invasive 
carcinoma of the right breast of the non-special type, grade 2. 
By immunohistochemistry, progesterone receptor Allred 8, and 
estrogen receptor Allred 8, Ki67 20%, and HER2 negative (score 
0). On clinical examination, the patient had an 8-cm lesion in the 
right breast, without skin involvement, and a palpable 3-cm lymph 
node enlargement in the right armpit. Initially, she was referred 
by the breast surgeon for evaluation regarding neoadjuvant 
treatment, with the first consultation with a clinical oncologist in 
March 2023. However, suspicious hepatic nodules for secondary 
involvement were described in CT scans for staging. She was then 
submitted to PET-CT with evidence of metastatic disease to the 
liver and lymph nodes. Therefore, she started first-line treatment 
with ribociclib associated with letrozole and goserelin. The genetic 
panel was performed by Next Generation Sequencing (NGS), 
without detection of pathogenic variants.

In the third week of treatment, a few erythematous cutaneous 
lesions appeared as skin rash, distributed asymmetrically on the 
body, especially on hands and feet. A corticosteroid ointment was 
prescribed, but there was no improvement in the skin condition, 
so a referral was made to dermatology. The medical team advised 
temporarily discontinuing ribociclib. However, despite this 
recommendation, the patient continued taking the cyclin inhibitor, 
leading to a significant worsening of the dermatological lesions, 
now presenting erythematous-violaceous target plaques, some of 
them confluent, ponphobic, and some with hemorrhagic crusts, 
including lesions in palms, without cutaneous blisters or mucosal 

involvement (Figure 1).

The patient reported symptoms of headache, body pain, and 
fever. Despite the strong suspicion of pharmacodermia, urgent 
examinations were requested to rule out the coexistence of an 
infectious condition. Oral treatment with ribociclib and letrozole 
was discontinued. It was then started prednisone 1mg/kg and 
hydroxyzine. After 48 hours of high-dose corticosteroid therapy, 
there was the appearance of periorificial nasal lesions and 
worsening of body injuries and pruritus.

Given the clinical condition, the patient required hospitalization 
in May 2023. Initially, she was admitted to the intensive care unit 
due to the extent of the lesions. She was closely monitored by the 
dermatology department throughout the hospital stay and received 
high-dose intravenous corticosteroids. Additionally, a skin biopsy 
of the left knee was performed. Histological sections showed 
fragments of skin with acanthosis and hyperkeratosis, occasional 
apoptotic keratinocytes, and foci of vacuolar degeneration of 
the basal layer of the epidermis, while in the dermis superficial 
perivascular lymphomononuclear inflammatory infiltrate was 
observed (Figure 2). The histopathological report was consistent 
with erythema multiforme, an immune-mediated disorder caused 
by some infections (most commonly by herpes simplex virus 
infection) or medications [10].

The patient showed progressive improvement in the dermatological 
condition throughout the hospitalization and was discharged with 
oral antihistamine and oral corticosteroid (1mg/kg prednisone). 
Outpatient follow-up with a dermatologist was made for 
gradual tapering of the medication. In consultation with clinical 
oncology after discharge, the cutaneous lesions were healing, no 
longer pruritus, and with hyperchromic coloration (Figure 3). 
Given the suspicion of ribociclib-mediated cutaneous toxicity, 
it was decided to resume letrozole and permanently discontinue 
ribociclib. After one week of letrozole, the patient did not present 
any dermatological worsening and, therefore, abemaciclib was 
associated in replacement to ribociclib. The patient has shown 
good tolerance to this new combination, and no new cutaneous 
toxicity has been observed.



United Prime Publications., https://clinicsofoncology.org/                                                                                                                                                                                                3

Volume 7 Issue 6 -2023                                                                                                                                                                                                                                                    Case Report

Figure 1: Cutaneous lesions characterized by erythematous-violaceous target plaques isolated and confluent in legs (A), palms (B), and diffusely by 
the lower and upper limbs (C)

Figure 2: Fragments of skin from biopsy of the left knee with acanthosis and hyperkeratosis (A), occasional apoptotic keratinocytes (B), and foci of 
vacuolar degeneration of the basal layer of the epidermis (C). Superficial perivascular lymphomononuclear inflammatory infiltrate observed in the 
dermis (D).

Figure 3: Clinical evolution of the lesions after hospitalization and treatment with corticosteroids.

3. Discussion
Palbociclib, ribociclib, and abemaciclib are currently approved 
CDK 4/6 inhibitors. They changed the prognosis of metastatic 
hormone receptor-positive/HER2-negative breast cancer by 
significantly improving PFS when combined with endocrine 
therapy compared to monotherapy with endocrine treatment [11]. 
Besides improving PFS, ribociclib and abemaciclib also improved 
OS in the metastatic setting.

There are no trials directly comparing the three CDK4/6 inhibitors, 
and the decision on which to prescribe is primarily based on the 
physician’s choice and experience, safety profile, cost, or the 

preference policy of the oncology clinic [12]. Although all three 
have the exact primary mechanism of action by interfering in 
cell cycle progression, there are pharmacological differences that 
are important to understand the distinct profile of adverse events 
and therefore help to select the most appropriate for each patient. 
CDK4 is essential for breast tumorigenesis, while CDK6 plays a 
role in hematopoietic stem cell differentiation [13]. Abemaciclib 
is structurally different from palbociclib and ribociclib; it is 14 
times more potent against CDK4 than against CDK6 and inhibits 
multiple other kinases [11]. Therefore, hematologic adverse events 
are more common and severe with palbociclib and ribociclib, 
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whereas abemaciclib is more associated with diarrhea and fatigue 
[13]. 

When we focus on skin toxicities, alopecia is the most frequently 
reported event in pivotal trials, and it may be increased by nearly 
two-fold in comparison with endocrine monotherapy [14]. 
However, other cutaneous adverse events are being reported, 
such as dermal/epidermal conditions, hair and nail disorders, and 
serious bullous conditions, some even associated with considerable 
discontinuation rates [15].

4. Conclusion
A growing incidence of adverse events has accompanied the 
increasing use of CDK4/6 inhibitors, some of them little described 
in pivotal studies, such as cutaneous events. In this context, 
we wrote this case report to elucidate the importance of early 
recognition and adequate management of possible cutaneous 
toxicities associated with cyclin inhibitors to avoid potentially 
serious complications.
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