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ABSTRACT Background: Taxanes [paclitaxel, nab-paclitaxel (Abraxane, Celgene Corp, USA), and docetaxel]—
used in the treatment of lung, breast, and head and neck cancers—have been associated with cutane-
ous adverse effects, including photodermatoses.

Purpose: We describe a woman with non-small cell lung cancer who developed a photodistributed
dermatitis associated with her nab-paclitaxel therapy and review photodermatoses in patients receiv-
ing taxanes.

Materials and methods: The features of a woman with a nab-paclitaxel-associated photodistributed
dermatitis are presented and the literature on nab-paclitaxel-associated photosensitivity is reviewed.

Results: Our patient developed nab-paclitaxel-associated photodistributed dermatitis on the sun-ex-
posed surfaces of her upper extremities, which was exacerbated with each course of nab-paclitaxel.
Biopsies revealed an interface dermatitis and laboratory studies were negative for lupus erythematosus
and dermatomyositis. Her condition improved following topical corticosteroid cream application and
strict avoidance of sunlight.

Conclusion: Chemotherapy can be associated with adverse mucocutaneous events, including derma-
toses on sun-exposed areas of the skin. Paclitaxel and nab-paclitaxel have both been associated with
photodermatoses, including dermatitis, erythema multiforme, onycholysis, and subacute cutaneous
lupus erythematosus. Strict avoidance of sun exposure, topical or oral corticosteroids, and/or discon-
tinuation of the drug results in improvement with progressive resolution of symptoms and skin lesions.
Development of photodermatoses is not an absolute contraindication to continuing chemotherapy,
provided that the cutaneous condition resolves with dermatosis-directed treatment and the patient
avoids sun exposure.
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Figure 1. Erythematous plaques on the sun-exposed extensor sur-

faces of the patient’s arms with focal sparing of the dermatosis on
her left extensor arm corresponding to the area of her skin that had
been covered by a wrist watch; there is also hyperpigmentation on
her posterior neck. [Copyright: ©2015 Beutler et al.]

Introduction

Taxane-associated cutaneous adverse reactions include pho-
todermatoses [1-3]. We describe a woman with non-small cell
lung cancer who developed a dermatitis on sun-exposed areas
that progressively worsened with each dose of nab-paclitaxel.
We also review other photodermatoses in patients receiving
paclitaxel or nab-paclitaxel and address the treatment options

for individuals affected by these drug-associated conditions.

Case report

A 69-year-old woman presented for evaluation with a pho-
todistributed rash on the extensor surfaces of her upper
extremities. Her past medical history was significant for stage
IV non-small cell lung cancer. She had progressive disease

after sequentially receiving prior antineoplastic therapies,

Figure 3. Hematoxylin and eosin stained sections of nab-paclitaxel-

associated photodermatitis show hyperkeratosis, mild acanthosis,
and spongiosis with effacement of the rete ridges. There is a sparse
interface dermatitis with subtle alteration of the epidermal basal lay-
er and incontinence of pigment in the papillary dermis (hematoxylin
and eosin; x40). [Copyright: ©20135 Beutler et al.]
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Figure 2. Hyperpigmentation of sun-exposed locations: the face,

anterior neck, and “V” area of the upper chest. [Copyright: ©2015
Beutler et al.]

including: carboplatin and pemetrexed, gemcitabine, and
vinorelbine. Treatment with nab-paclitaxel [185 milligrams
(100 mg/m?) each week] had been initiated two months prior
to the development of the rash.

Cutaneous examination revealed individual and conflu-
ent, erythematous and scaly, plaques on the sun-exposed areas
of her neck and arms (Figure 1). Hyperpigmentation was
observed on her face, neck, and upper chest (Figures 1 and 2).

Punch biopsies from the extensor distal left and right arms
both show mild spongiosis with hyperkeratosis; scattered dys-
keratotic cells are present in the epidermis. There is a sparse
interface dermatitis; mild incontinence of pigment is present
in the dermis (Figure 3). Colloidal iron stained sections dem-
onstrate a mild increase of mucin (Figure 4).

Laboratory studies revealed a positive ANA at a low titer
of 1:160 with a nucleolar pattern. Negative studies included
antibody to: dsDNA, Ro, La, Smith, RNP, SCL-70, Jo-1, and
histone IgG. Normal studies included: creatine kinase, aldol-
ase, LDH, AST, and ALT.

After correlating the clinical, pathology, and laboratory

findings, a diagnosis of nab-paclitaxel-associated photosen-

Figure 4. Colloidal iron stained sections of nab-paclitaxel-associ-

ated photodermatitis show a mild increase of mucin in the upper
dermis. There are scattered dyskeratotic cells in the epidermis and
incontinence of pigment in the papillary dermis (colloidal iron; x20).
[Copyright: ©2015 Beutler et al.]
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sitive dermatitis was established. Clobetasol 0.05% cream
was applied twice daily and she avoided exposure to the sun.
Most of the erythematous plaques resolved within two weeks.
Triamcinolone 0.1% cream was substituted — initially,
twice and then once daily — until the dermatitis completely
resolved. The patient was able to continue receiving nab-

paclitaxel therapy without recurrence of her symptoms.

Discussion

Taxanes are used in the treatment of lung, breast, ovarian,
pancreatic, and head and neck cancers. The first taxane,
paclitaxel, was isolated from the bark of the Pacific yew tree
(Taxus brevifolin) by Monroe E. Wall and Mansukh C. Wani
in 1967. Its structure was subsequently elucidated in 1971.
However, due to the cost and difficulty of the extraction pro-
cess and the limited supply of the Pacific yew tree, commercial
development of paclitaxel did not begin until 1991 [4,5].

Paclitaxel is poorly soluble in water and thus most com-
mercially available preparations once contained the non-ionic
solvent Kolliphor EL (BASFE, USA, formerly Cremophor EL).
Nanoparticle albumin-bound paclitaxel (nab-paclitaxel)
was developed in order to reduce or eliminate the risk of
hypersensitivity reactions associated with Kolliphor EL-based
paclitaxel. Nab-paclitaxel, marketed under the trade name
“Abraxane,” is an injectable formulation of albumin-linked
paclitaxel that can be administered without steroid or antihis-
tamine prophylaxis for hypersensitivity reactions [6].

Paclitaxel-induced photodermatoses include erythema
multiforme, onycholysis, photo recall phenomenon, and sub-
acute cutaneous lupus erythematosus [1]. It is possible that
the photodermatosis in some of these patients was associated
with Kolliphor EL rather than paclitaxel. To the best of our
knowledge, subacute cutaneous lupus erythematosus is the
only photosensitivity disorder that has been linked specifi-
cally to nab-paclitaxel therapy [7].

Paclitaxel-induced erythema multiforme on sun-exposed
skin has previously been observed. A 40-year-old woman with
metastatic breast cancer presented with photodistributed ery-
thema multiforme and onycholysis following treatment with
paclitaxel and trastuzumab. Elevated urinary and erythrocyte
porphyrins were also observed. The severity of the reaction
necessitated withdrawal of paclitaxel therapy. The lesions
gradually resolved and the porphyrins normalized following
withdrawal of the drug [2].

Another patient—a 56-year-old woman who was receiv-
ing adjuvant weekly paclitaxel for the treatment of intraductal
breast carcinoma—developed photodistributed erythema
multiforme and onycholysis shortly after brief exposure
to sunlight. She developed pruritic and erythematous skin

lesions that spread only to sites that were exposed to sunlight:
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the face, upper central chest, and extensor forearms. The
condition was successfully treated with topical corticosteroids
and strict photoprotection. The patient was able to continue
to receive paclitaxel therapy with no recurrence of erythema
multiforme or onycholysis [1].

Photo recall phenomenon [3] and subacute cutaneous
lupus erythematosus [8-10] have been associated with pacli-
taxel therapy in female patients. One woman developed a
lupus erythematosus-like reaction one day after her first dose
of paclitaxel. She presented with edema and erythema spread-
ing bilaterally from her nose to her cheeks. A positive ANA
titer of 1:40 in a nucleolar pattern was observed. Topical and
systemic corticosteroids were administered and the lesions
began to clear. Interestingly, the patient was subsequently
able to tolerate nab-paclitaxel therapy; the authors attrib-
uted her eruption to the Kolliphor EL solvent rather than the
paclitaxel [10].

However, a recent report has linked subacute cutaneous
lupus erythematosus to Kolliphor EL-free nab-paclitaxel. A
62-year-old woman developed erythematous papules and
plaques of subacute lupus erythematosus on her sun-exposed
arms and chest that appeared after her third infusion with
nab-paclitaxel. The lesions completely disappeared after the
nab-paclitaxel was withdrawn [7].

Reports of photosensitivity dermatitis in patients receiv-
ing paclitaxel or nab-paclitaxel therapy are uncommon.
However, it is possible that the incidence of these cases is
higher than reflected in the literature. We hypothesize that
additional affected individuals may not have been recognized
or reported since the treatment duration is limited and the
dermatoses resolve spontaneously once the agent has been
discontinued.

Drug-induced photosensitivity can be phototoxic or pho-
toallergic. Phototoxic dermatoses are common and typically
present as a sunburn that appears immediately after moderate
exposure to ultraviolet radiation. Conversely, photoallergic
reactions are rare and are often characterized by pruritic or
eczematous lesions that appear on sun exposed areas of the
skin 24-72 hours after minimal sun exposure (Table 1) [11].
The clinical presentation of our patient’s nab-paclitaxel-
induced photodermatosis is most consistent with a photoal-
lergic reaction.

The mechanism of pathogenesis for taxane-associated
photosensitivity remains to be determined. In some of the
patients treated with paclitaxel, aberrations in the biosynthe-
sis of porphyrins have been demonstrated [10,12]. Whether
elevated porphyrins are an essential feature or an epiphenom-
enon for the development of paclitaxel-related photosensitiv-
ity remains to be determined. Our patient declined additional
blood and urine studies to evaluate porphyrins after her

dermatosis resolved.
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TABLE 1. Drug-induced photosensitivity: phototoxicity versus photoallergy

‘ Phototoxicity

‘ Photoallergy

Incidence Common Rare
Appearance Sunburn-like appearance with erythema | Dermatitis
and/or edema
Onset Immediately after exposure to sunlight 24-72 hours after exposure to sunlight
Required dose of UV radiation Moderate-high Low
Required dose of drug Moderate-high Low

Areas affected Sun-exposed areas only

Initially sun-exposed areas and may
spread to photoprotected areas

Pathophysiology Tissue injury

Cell-mediated immune response

Treatment of taxane-induced photodermatoses typically
involves topical or systemic corticosteroids and photoprotec-
tion. Oral antihistamines may also be helpful for some patients
[3,13]. The presence of a photodermatosis is not an absolute
contraindication to continuing chemotherapy, especially with
strict avoidance of sun exposure. However, withdrawal of the
drug may be required if the cutaneous reaction is severe or if

the lesions fail to resolve with conservative treatment.

Conclusion

Taxanes are chemotherapeutic agents used in the manage-
ment of various neoplasms. Paclitaxel and nab-paclitaxel
are taxanes that have been associated with photodermatoses,
including erythema multiforme, onycholysis, photo recall
phenomenon, and subacute cutaneous lupus erythematosus.
The incidence of photodermatoses secondary to paclitaxel or
nab-paclitaxel may be higher than the published literature
reflects.

The development of symptoms and/or skin lesions on
sun-exposed areas in patients receiving these agents should
prompt the clinician to evaluate the patient for a drug-related
photodermatosis. Evaluation could include serologic tests (to
evaluate for lupus erythematosus and porphyria) and tissue
biopsy for microscopic examination.

Strict adherence to avoiding exposure to sunlight should
be initiated. Symptomatic treatments with topical or, if neces-
sary, systemic corticosteroids should also be considered. The
development of a taxane-associated photodermatosis is not
an absolute contraindication to continuing treatment with
the drug. However, limited exposure to ultraviolet radiation

is recommended.

References

1. Cohen PR. Photodistributed erythema multiforme: paclitaxel-

124

10.

11.

12.

13.

related, photosensitive conditions in patients with cancer. ] Drugs
Dermatol 2009;8(1):61-64. PMID: 19180897.

. Cohen AD, Mermershtain W, Geffen DB, et al. Cutaneous pho-

tosensitivity induced by paclitaxel and trastuzumab therapy
associated with aberrations in the biosynthesis of porphyrins. J
Dermatolog Treat 2005;16(1):19-21. PMID: 15897162.

. Ee HL, Yosipovitch G. Photo recall phenomenon: an adverse

reaction to taxanes. Dermatology 2003;207(2):196-198. PMID:
12920374.

. Pazdur R, Kudelka AP, Kavanagh JJ, Cohen PR, Raber MN. The

taxoids: paclitaxel (Taxol) and docetaxel (Taxotere). Cancer Treat
Rev 1993;19(4):351-386. PMID: 8106152.
Wall ME, Wani MC. Camptothecin and taxol: discovery to
clinic—thirteenth Bruce F. Cain Memorial Award Lecture. Cancer
Res 1995;55(4):753-760. PMID: 7850785.

. Yardley DA. Nab-paclitaxel mechanisms of action and delivery. |

Control Release. 2013;170(3):365-372. PMID: 23770008.
Lamond NW, Younis T, Purdy K, Dorreen MS. Drug-induced
subacute cutaneous lupus erythematosus associated with nab-
paclitaxel therapy. Curr Oncol 2013;20(5):e484-487. PMID:
24155645.

Chen M, Crowson AN, Woofter M, Luca MB, Magro CM.
Docetaxel (taxotere) induced subacute cutaneous lupus erythema-
tosus: report of 4 cases. ] Rheumatol 2004;31(4):818-820. PMID:
15088316.

Adachi A, Horikawa T. Paclitaxel-induced cutaneous lupus
erythematosus in patients with derum anti-SSA/Ro antibody. ]
Dermatol 2007;34(7):473-476. PMID: 17584326.

Pham AQ, Berz D, Karwan P, Colvin GA. Cremophor-induced
lupus erythematosus-like reaction with taxol administration:
a case report and review of the literature. Case Rep Oncol
2011;4(3):526-530. PMID: 22125524.

Dawe RS, Ibbotson SH. Drug-induced photosensitivity. Dermatol
Clin 2014;32(3):363-368. PMID: 24891058.

Tokunaga M, Iga N, Endo Y, et al. Elevated protoporphyrin in
patients with skin cancer receiving taxane chemotherapy. Eur |
Dermatol 2013;23(6):826-829. PMID: 24480579.

Vihinen P, Paija O, Kivisaari A, Koulu L, Aho H. Cutaneous lupus
erythematosus after treatment with paclitaxel and bevacizumab
for metastatic breast cancer: a case report. ] Med Case Rep
2011;5:243. PMID: 21707979.

Observation | Dermatol Pract Concept 2015;5(2):24



