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Objective: Enzalutamide is the most frequently prescribed compound for treating
metastatic castration-resistant prostate cancer (mCRPC). Common adverse drug
events of enzalutamide are febrile neutropenia, hot flashes, hypertension, and fatigue.

Methods: We present a case of a patient with mCRPC who received enzalutamide and
developed Stevens-Johnson syndrome (SJS). The culprit drug was confirmed using the
Naranjo Adverse Drug Reaction Probability Scale. Clinical characteristics and
management principles were analyzed in combination with literature reports.

Results: SJS occurred within two weeks of enzalutamide therapy. Supportive care such
as steroid treatment led to a complete resolution of skin lesions and improved clinical
symptoms after three weeks.

Conclusion: Most cutaneous adverse events occur early during enzalutamide therapy,
and close observation should be given within two weeks of starting treatment.

Keywords: enzalutamide, Stevens-Johnson syndrome, drug eruption, cutaneous adverse events, prostate cancer
INTRODUCTION

Stevens-Johnson syndrome (SJS) is a rare, potentially life-threatening hypersensitivity reaction
involving the skin and mucous membranes (1). In SJS, the early rash eventually progresses to the
sloughing of large areas of epidermal tissue. Eruption of the cutaneous lesions is preceded by several
days of a prodromal phase, comprising of flu-like symptoms (2). Medications associated with SJS
have included allopurinol, barbiturates, anti-epileptics, nonsteroidal anti-inflammatory drugs,
cephalosporins, penicillins, and sulfonamides (2).

Enzalutamide, a novel androgen receptor (AR) inhibitor, has been approved for the treatment of
metastatic castration-resistant prostate cancer (mCRPC) in many countries (3). The binding of
enzalutamide to the AR prevents the nuclear translocation of the receptor, thus inhibiting the
interaction between AR and DNA (4). The most reported adverse drug reactions (ADRs) are febrile
neutropenia, hot flashes, hypertension, and fatigue. However, rare cutaneous adverse events can
occur (5). We report a patient who developed SJS after taking enzalutamide for mCRPC treatment
for the first time. The characteristics of the skin reactions are described, and the potential
mechanisms of the adverse reaction are discussed. The case report contributes to the knowledge
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base and raises awareness of this rare and potentially life-
threatening skin adverse reaction of enzalutamide.
CASE PRESENTATION

In October 2020, a 92-year-old male with prostate cancer was
admitted to our hospital. The patient was diagnosed with
prostate cancer in July 2014 with a prostate-specific antigen
(PSA) level of 30.875 ng/mL. Abdominal ultrasonography
showed prostatic hyperplasia, and imaging examination
revealed inguinal lymph node metastasis. The patient declined
surgical treatment and opted for therapy with bicalutamide and
goserelin upon a cancer diagnosis. His PSA level dropped to
1.190 ng/mL after one month of treatment. In June 2017, he was
treated with second-line therapy with flutamide due to an
increased PSA level. Unfortunately, his PSA level had a rapid
doubling rise since June 2018, and the PSA level increased to a
maximum of 28.153 ng/mL. In April 2019, he was advised to use
abiraterone combined with prednisone as third-line therapy, and
this had led to a markedly decreased PSA level (5.070 ng/mL)
after seven months.

At the October 2020 admission, the patient’s PSA level was
elevated again due to disease progression (Figure 1).
Subsequently, he received enzalutamide (160 mg by mouth
daily) coupled with a subcutaneous implant of goserelin (10.8
mg every four weeks). Ten days after starting therapy, a physical
examination found erythematous macules on his perineum,
redness and swelling around the eyes, as well as facial edema
(Figure 2). The patient had no history of dermatologic diseases
and was not on any other drugs related to adverse skin
conditions. Enzalutamide was not stopped as it was the only
effective drug for the mCRPC in this patient, and it was not
suspected to cause the patient’s skin condition at that time.
Goserelin subcutaneous implant could not be removed due to
progressive disintegration over the past four days. Two days
later, the lesions evolved to diffuse erythematous plaques all over
the body (Figure 3A). Moreover, the canthus, lower lip, and
perianal area presented with erosion and appeared scabby.

The patient’s temperature fluctuated between 38°C and 39°C.
Laboratory findings indicated inflammatory syndrome with
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serum procalcitonin 0.304 ng/mL, C-reactive protein 90.1mg/L,
white blood cell count 9.19×109/L, and neutrophils 76.5%. Based
on the clinical manifestations and the time of ADR occurrence, a
diagnosis of SJS was made. The likely cause of SJS was suspected
to be induced by enzalutamide, and enzalutamide was
discontinued. Furthermore, supportive treatment was started,
including intravenous hydrocortisone and oral ebastine. After 12
days of stopping enzalutamide, systemic erythema significantly
alleviated, and the skin surface appeared desquamated
(Figure 3B). After three weeks of stopping enzalutamide, the
skin lesions completely subsided.
DISCUSSION

The US FDA approved enzalutamide as an agent to treat mCRPC
in the post-docetaxel setting in 2012, and eventually approved
enzalutamide as a first-line therapy to manage mCPRC patients
in 2014 (6). Enzalutamide has a higher binding affinity to the AR
than the first-generation AR antagonists (such as flutamide or
bicalutamide). Enzalutamide can also inhibit the intra- or
intermolecular N-C interactions, which prevents the translocation
of the receptor to the nucleus and therefore blocks subsequent
signaling activation (7). Despite the initial response of most
prostate cancer patients to androgen deprivation therapy (ADT),
the disease typically progresses to a castration-resistant state
within 18-24 months (8, 9). In this case, the patient was started
with enzalutamide because of the disease progression after ADT.
The patient experienced an acute skin reaction after ten days of
treatment with enzalutamide. One clinical study of enzalutamide
reported that rash occurred in 2.6% of recipients compared to
1.6% in the placebo group, and there were no cutaneous adverse
events above grade 3 in both groups (10).

Goserelin is slowly released from the fourth day after
subcutaneous implantation and provides stable plasma levels
within 12 weeks (11). In this case, the patient had no cutaneous
adverse events when taking goserelin alone, and resolution of the
skin eruptions occurred without goserelin removal. Thus,
enzalutamide was thought to be the culprit of this cutaneous
adverse event. According to the Naranjo Adverse Drug Reaction
Probability Scale (12), it is highly probable that the SJS was
FIGURE 1 | Changes in PSA levels and medications after diagnosis.
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induced by enzalutamide, as the Naranjo probability score
was calculated to be five. The clinical manifestation and time
to onset of the eruption were consistent with SJS diagnosis
caused by enzalutamide. The SJS was assessed to be grade 3 by
CTCAE v5.0. The literature recommends complete cessation
of the inducing drug, and immunoglobulin or corticosteroid
is recommended to treat SJS along with supportive and
symptomatic management (13–15). Although there was a
possibility that SJS could be related to the enzalutamide dose,
enzalutamide was discontinued immediately, considering SJS is
a serious skin reaction and the patient’s age. Intravenous
hydrocortisone and oral ebastine were given to this patient to
manage the SJS, and the patient recovered after three weeks.

We could only find two other cases of cutaneous adverse
events to androgen receptor inhibitors in the English literature
(Table 1) (16, 17). These two cases reported that skin lesions
were noticed within two weeks after starting enzalutamide and
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were improved after hormone therapy. The time of occurrence of
cutaneous adverse events and the course of treatment were
similar to our case, suggesting that cutaneous adverse events
may occur during the early treatment period. The mechanism of
enzalutamide-induced cutaneous adverse events is unknown,
but it may be mediated by immunological mechanisms
(16). One published case report of enzalutamide-induced
thrombocytopenia observed a significant platelet count decline
two weeks after starting enzalutamide, which recovered 30 days
after enzalutamide withdrawal (18). Similarly, adverse reactions
occurred about two weeks after the induction of enzalutamide
therapy, suggesting that patients should be monitored with
clinical symptom checks and blood tests within two weeks
after starting enzalutamide therapy. Because of enzalutamide’s
long half-life (5.8 days), the eruptions may take one month to
resolve even after immediate drug withdrawal and starting
symptomatic treatment.

In patients with severe ADRs, the drug should be
discontinued immediately and changed to an alternative drug
therapy. That being said, when the drug is an essential therapy,
re-challenging or desensitization can be considered and
attempted after evaluating the severity of ADRs and benefits-
risks. In a published case report (16), enzalutamide was
reinitiated at a low dose after the patient’s rash improved;
however, a maculopapular eruption occurred within two days
of therapy. The patient continued to receive enzalutamide
treatment along with a topical application of betamethasone
butyrate propionate ointment. Desensitization primarily targets
cells involved in immediate hypersensitivity reactions (i.e., mast
cells and basophils). While desensitization has been established
to be safe and effective for IgE-mediated drug hypersensitivity
reactions, it is not an option in SJS, severe exfoliative dermatitis,
drug reactions with eosinophilia and systemic symptoms
(DRESS syndrome), or acute generalized exanthematous
pustulosis (AGEP) (19, 20).
FIGURE 3 | (A) Before treatment: diffuse erythema on the back; (B) After
treatment: erythema basically disappeared.
TABLE 1 | Case report of cutaneous adverse events caused by enzalutamide.

References Country Age (years) Time of adverse reaction Therapy

(16) Japan 87 14 days Betamethasone
(17) France 62 10 days Antihistamine, Betamethasone,

Prednisolone (40mg/day)
Our case China 92 10 days Ebastine, Hydrocortisone (200mg/day)
Novem
FIGURE 2 | (A) Redness and swelling around the eyes; (B) Diffuse erythematous plaques involving perianal area; (C) Close-up view of the topical eruption.
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In this report, enzalutamide-induced SJS was reported for the
first time in a 92-year-old man treated for mCRPC. The potential
occurrence of this life-threatening skin reaction calls for medical
staff to watch for this serious skin adverse event when using
enzalutamide, especially for elderly patients. It is worth noting
that we could not rule out the possibility that SJS could be related
to the 160 mg enzalutamide dose. Also, we could not obtain the
patient consent to perform immunophenotypic analysis of
natural killer cells and regulatory T-cells, and a histological
examination (skin biopsy) to show the infiltrates of
lymphocytes and the apoptotic keratinocytes. Further
exploration of these limitations may offer more insight into the
mechanisms of enzalutamide-induced SJS.
CONCLUSIONS

Cutaneous adverse events, such as SJS, may occur early during
enzalutamide therapy, which warrants close observation and
blood analysis within two weeks of treatment.
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