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Abstract

Introduction: Trastuzumab is now increasingly being used as a potent HER2 inhibitor in treating
breast cancer, while acneiform rashes sometimes arise as skin-related side effects in patients
undergoing treatment with HER2 inhibitors, and their specificity as drug-induced eruptions
makes their management quite challenging. Pulsed dye laser (PDL) therapy has been utilized to
treat a wide variety of vascular lesions, achieving excellent outcomes.

Case Report: A 595 nm PDL was used to treat a 38-year-old woman suffering from an acneiform
rash induced by trastuzumab as neoadjuvant therapy for breast cancer. One-half of the face
received PDL treatment, while the other half served as the control.

Conclusion: After just one PDL treatment, the skin lesion demonstrated a remarkable
improvement, with a significant reduction in erythematous papules and inflammatory pustules,

[=] 1] as well as an improvement in skin thickening. PDL therapy might offer an effective alternative
o for managing acneiform rashes induced by trastuzumab.
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Introduction breast suffered numerous erythematous papules and

Since human epidermal growth factor receptor 2 (HER2) is
often overexpressed in breast cancer cells, HER2 inhibitors
are being used in breast cancer treatment more and more
frequently. While the arrival of medications that block
HER?2 activity has improved results, cutaneous adverse
effects have increased. Acneiform rashes as drug eruptions
are typically observed in patients receiving HER1/EGFR
inhibitors; however, some individuals receiving HER2
inhibitors have also reported experiencing the same skin
lesions.! Regretfully, this kind of drug rash, especially on
the face, may lead to the patient stopping medication or
adjusting the dosage, which can affect the treatment of the
primary disease. Despite conventional treatment options,
the management of acneiform rashes remains challenging
due to the need for rapid and effective treatment. In the
clinical setting, pulsed dye laser (PDL) therapy has been
utilized to treat a broad range of vascular lesions, including
inflammatory conditions like acne and psoriasis, with
excellent results. This case report presents the successful
use of PDL therapy for the treatment of an acneiform rash
induced by trastuzumab as neoadjuvant therapy for breast
cancer.

Case Report
A 38-year-old woman with invasive cancer of the right

inflammatory pustules on her face (Figure la), along
with skin thickening and dilated capillaries, on day 14 of
neoadjuvant therapy. The patient felt the facial rash as
mildly pruritic and painless, with no previous history of
dermatological problems. The patient received six sessions
of neoadjuvant TCbHP (trastuzumab, pertuzumab,
nab-paclitaxel, and carboplatin). Trastuzumab was
given initially at 8 mg/kg, followed by 6 mg/kg d1, q3w.
Pertuzumab was given initially at 840 mg, followed by 420
mg d1, q3w. The doses of nab-paclitaxel and carboplatin
were 260 mg/m2 and AUC=6 mg/mL/min, respectively.
After the completion of 6 sessions of neoadjuvant therapy,
the patient underwent a right mastectomy for breast
cancer and received a postoperative targeted therapy
with a regimen of trastuzumab (6 mg/kg d1, q3w) and
pertuzumab (420 mg d1, q3w). Although her facial rash
had never subsided since its onset, she had refrained from
seeking treatment for it, considering that she was still
undergoing neoadjuvant therapy and was concerned that
her body might not be able to tolerate the side effects of
additional medications. It was not until she completed the
second phase of postoperative targeted therapy that she
sought treatment in our department.

Based on her medical history and clinical evaluation,
the patient was diagnosed with a trastuzumab-induced
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Figure 1 Clinical Pictures of the Patient. (a) Before treatment. (b) On the
seventh day after the first PDL treatment

acneiform rash. Considering the patient’s concerns about
the side effects of medical treatments, we introduced her
to the distinct advantages of PDL therapy in the treatment
of acneiform rashes, such as specific targeting of vascular
lesions, reduction of inflammatory response, significant
efficacy with fewer side effects, and the fact that our clinical
experience has shown PDL therapy to be effective and safe
in similar cases. With the patient’s consent, the left side of
her face was treated with a 595-nm PDL (Vbeam Perfecta,
Syneron, Inc., USA) using the following settings: spot size
of 7 mm, fluence of 6.25-6.75 J/cm?, and pulse width of 1.5
ms without topical anesthesia, while the right side of the
face was left untreated for comparison. The patient was
instructed to wash her face with a facial cleanser and dry
the residual water before the PDL treatment, and she was
also instructed to avoid direct sunlight after the treatment
was completed. As the patient was still in the stage of
targeted therapy, she did not receive other treatments for
acneiform rashes because she was anxious that she would
not be able to afford the side effects of topical or systemic
use of medications. Before and after the treatment, clinical
photographs were taken and analyzed by using VISIA
(Canfield Imaging Systems, Fairfield, NJ).

On the seventh day after the first PDL treatment,
the patient returned for a follow-up visit and was
photographed. It was found that after only one PDL
treatment, the patient’s rash on the left side of the face
had significantly improved in comparison with the pre-
treatment rash (Figure 1b), with a marked reduction in
erythematous papules and inflammatory pustules and
improvement in skin thickening. The RBX Red images
showed a significant reduction in the red area after
PDL treatment (Figure 2), indicating a reduction in
inflammation and angiogenesis. Meanwhile, compared to
the right side of the face, the left side treated with the PDL
showed a greater improvement. Written informed consent
was obtained from the patient for her anonymized clinical
information and photographic material to be published in
this case report.

Figure 2. RBX Red Images Generated by RBX® Technology. (a) Before
treatment. (b) On the seventh day after the first PDL treatment

Discussion
In this case, the preoperative neoadjuvant treatment
regimen consisted of four drugs: nab-paclitaxel,
carboplatin, trastuzumab, and pertuzumab. It is worth
noting that the rash occurred in the autumn and winter,
and the site of the rash was concentrated on the face and
did not involve the body, indicating that the drug rash may
be related to photosensitivity caused by sunlight exposure.
However, when the postoperative targeted therapy
contained only two drugs, trastuzumab and pertuzumab,
the patient’s rash did not show any improvement, so it
can be presumed that nab-paclitaxel and carboplatin were
not the main causes of the acneiform rash in this patient.
Based on the mechanisms of action of pertuzumab and
published findings, we believe that the skin lesion in this
case can most appropriately be attributed to trastuzumab.

Trastuzumab can specifically inhibit HER2, which is a
member of the epidermal growth factor receptor family.
Acneiform rashes as drug eruptions are significantly
associated with EGFR/HERI1 inhibitions; nevertheless,
there have also been reports of HER2 inhibitors-induced
acneiform rashes. Human keratinocytes express the HER1
receptors abundantly in the skin, and these receptors are
crucial for keratinocyte growth in the basal layer. HER1
inhibitors cause changes in the stratum corneum by
interfering with cell growth. Additionally, they can trigger
the expression of chemokines that promote inflammation
and keratinocyte apoptosis,” leading to hyperkeratosis,
follicular plugs, and localized inflammation, which can
eventually develop into an acneiform rash. Furthermore,
human keratinocytes have been found to express HER2,
especially in the spinous layer, which is considered to
be associated with cellular differentiation.’ It has been
noted that HER2 inhibitions can lead to acneiform rashes
as shown in clinical cases, albeit the precise mechanism
by which HER2 inhibitors produce skin modifications
remains unclear. It has been speculated that this may be
due to the inhibitions of HER2 homodimers or HER1-
HER?2 heterodimers in the skin.!

Conventional treatments for acneiform rashes usually
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595 nm PDL treatment for trastuzumab-induced acneiform rash

include topical and systemic treatments. Topical
medications, such as corticosteroids, retinoids, and
antibiotic creams, offer the advantage of convenience and
fewer side effects; the disadvantage is that they may be slow
to work and require long-term use. Systemic treatments,
such as oral retinoids and antibiotics, on the one hand,
may be more effective in severe acneiform rashes, but on
the other hand, they may have more side effects, which
may not be permitted by the physical condition of some
specialized patients. The withdrawal of the drug or dose
adjustment is often the most effective treatment clinicians
can quickly associate with severe drug rashes; however, in
this particular case, such measures would have adversely
affected the treatment of the primary disease. It is quite
meaningful to find a way to maintain patient adherence
to treatment of the primary disease while also managing
acneiform rashes effectively.

Considering that acneiform rashes are characterized
by erythema, inflammatory pustules, and dilated
capillaries, we speculated that PDL therapy would help to
reduce the rash. In this case, we found that PDL therapy
was highly effective in treating trastuzumab-induced
acneiform rashes, especially in reducing inflammation
and eliminating redness, as shown in the before-after and
left-right comparisons of PDL therapy. The PDL typically
emits light at wavelengths of 585 nm or 595 nm, which
are readily absorbed by oxygenated hemoglobin. This
reduces inflammatory mediators and modulates vascular
proliferation associated with inflammation, thereby
reducing the skin’s inflammatory response.*> Meanwhile,
the PDL is thought to reduce sebum production by
decreasing sebaceous gland activity.*” In addition,
previous research has shown that PDL increases the
expression of TGF-PB1, a cytokine essential for eliminating
inflammation, and also plays an essential role in initiating
wound healing.® In the future treatment of trastuzumab-
induced acneiform rashes, we suggest that PDL therapy
could be considered as part of the treatment regimen in
combination with topical hormones, antibiotics, and sun
avoidance to obtain better therapeutic efficacy and to
increase patient adherence to treatment of the primary
disease. We recommend 3-5 treatments at one-month
intervals when treating trastuzumab-induced acneiform
rashes with PDL therapy. Our recommended treatment
endpoints are a substantial reduction of inflammatory
pustules in the patient’s rash and a gradual change in skin
color from red to normal. However, the specific pathogenic
mechanism of trastuzumab-induced acneiform rashes
and the mechanism of PDL therapy for trastuzumab-
induced acneiform rashes require further research.

Conclusion

PDL therapy offers a promising therapeutic option for
the management of trastuzumab-induced acneiform
rashes, and its potential to improve patient adherence

to neoadjuvant therapies and patient mental health is
significant.
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