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Introduction
Cutaneous adverse effects during and after treatment

of breast cancer with radiation therapy (RT) are common,

with radiation dermatitis occurring in 74% to 100% of

patients.1,2 Other known cutaneous side effects include

radiation-induced morphea, radiation-induced fibrosis,

radiation recall dermatitis, secondary malignancies, ero-

sions, and ulcerations.3 Blistering diseases such as bul-

lous pemphigoid (BP) are rarely triggered by RT.4,5

Bullous pemphigoid is overall the most common auto-

immune blistering disease and is characterized by subepi-

dermal blistering and autoantibody formation against the

dermal-epidermal junction.6 It is most frequently seen in

elderly patients in the 8th decade of life.6 Generally, BP

presents with a pruritic prebullous phase that may last for

several months, followed by the formation of tense bullae

and urticarial plaques, sometimes with mucosal involve-

ment, that can be either generalized or localized.6 The

pathophysiology involves tissue-bound and circulating

autoantibodies to BP180 and BP230 proteins, compo-

nents of the hemidesmosome.7 Only 15% of patients

present with an identifiable inciting factor for BP, such as

viral infections, various drugs (eg, furosemide or immune

checkpoint inhibitors), and rarely, RT.8
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We present a unique case of a patient who experienced

a chronic generalized pruritic eruption for years and who

developed severe generalized BP while undergoing RT

for invasive ductal carcinoma of the breast.
Case Description
A 73-year-old postmenopausal woman with pT1cN0

well-differentiated invasive ductal carcinoma (ER/PR+,

HER2−) of the breast who had undergone a right partial

mastectomy was noted to have a chronic pruritic rash

involving the proposed radiation field at the time of RT

consultation. Thus, she was also referred to the dermatol-

ogy department to assess the skin lesions. She had no his-

tory of prior RT or of any collagen vascular disease. At

the time of the initial dermatologic consultation, she

exhibited scattered pruritic erythematous papules with

overlying erosions on the chest, back, arms, and legs that

had been present for several years and had no specific

triggers. There were also numerous angulated and linear

erosions with crust (consistent with excoriations), a back-

ground of white atrophic scars (suggesting chronicity of

the process), and xerosis. A diagnosis of prurigo simplex

with nonspecific eczematous dermatitis was made. The

patient was prescribed twice daily 0.1% triamcinolone

cream. The generous use of emollients was recommended

during her RT.

The patient was started on her whole-breast RT plan

with standard tangents, without a boost. The original plan

was for 4005 cGy in 15 fractions to the right breast. The

patient initially tolerated treatment well, with some

reported fatigue. Two weeks after starting treatment
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Figure 1 Patient presentation after 13 fractions (3471 cGy) of radiation. A, Grade 4 radiation dermatitis with erythema, erosions, and

moist desquamation. B, Eroded pink plaques and scarring on the back. C, Urticarial plaques with tense vesicles and bullae on the right

thigh.
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(after her 11th fraction), she reported new pruritic bullae

and vesicles on the right breast, arms, and legs that devel-

oped synchronously. At this time, the patient was not

receiving any systemic cancer therapy and had not started

taking any new medications, including antibiotics, aside

from mirtazapine. She was prescribed silver sulfadiazine

initially for the new bullae. She continued to develop

additional blistering with moist desquamation, worsening

grade 4 dermatitis of the right breast (within the radiation

field), and generalized bullae across the trunk and upper

and lower extremities (all outside of the radiation field).

Given the unexplained rapidly progressive skin changes

both inside and outside of the radiation field, RT was dis-

continued after the patient received 13 (3471 cGy) of the

originally planned 15 fractions (4005 cGy) because she

had low-risk breast cancer and RT was intended for adju-

vant treatment to reduce the risk of breast cancer recur-

rence. Risks of further RT in the setting of worsening

dermatitis were felt to outweigh the small expected bene-

fit of completing the final 2 fractions of RT.
Dermatology was reconsulted for the patient’s severe

cutaneous eruption triggered by RT. On examination, the

right breast had intensely erythematous patches with

moist desquamation covering the entire breast (Fig 1A).

The patient also had numerous urticarial plaques, tense

vesicles, and bullae scattered on the torso, arms, and legs

(Fig 1B and 1C). There was no involvement of the oral or

anogenital mucosa and no generalized fever or chills.

Given these findings, she was evaluated for an immuno-

bullous disorder with skin biopsies for microscopic

examination and direct immunofluorescence (DIF) of

perilesional skin. On histopathology findings, there was a

superficial perivascular and interstitial mixed cell infil-

trate with numerous eosinophils under a subepidermal

blister (Fig 2A). Staining with DIF showed IgG and C3

staining in a linear pattern at the dermal-epidermal junc-

tion, confirming the diagnosis of BP (Fig 2B). Serum

BP180 (180 U/mL) and BP 230 IgG (10 U/mL) levels

supported the diagnosis. Other laboratory findings,

including a complete blood count, metabolic panel, and



Figure 2 A, Subepidermal bulla containing eosinophils (magnification 200 £, hematoxylin and eosin stain). B, Composite IgG (top)

and C3 (bottom) direct immunofluorescence showing linear deposition along the dermal-epidermal junction (magnification 100 £).
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tuberculosis and hepatitis testing, were all within normal

limits. Of note, the patient had no eosinophilia; at the

time of admission to the hospital for her cutaneous erup-

tion, the eosinophil absolute count was 300/mL and the

eosinophil percentage was 3.7%.

Given the severity of the patient’s BP, she was admit-

ted for initial treatment and wound care. She was treated

with prednisone, 1 mg/kg (total dose, 85 mg), and pro-

phylactically with a proton pump inhibitor for gastric

ulcer, calcium and vitamin D for osteoporosis, and tri-

methoprim and sulfamethoxazole for Pneumocystis pneu-

monia. There was low concern for bacteremia and

secondary infection of her skin lesions, and wound care

was continued throughout her admission with emollients

and triamcinolone cream. This was continued at her reha-

bilitation facility after discharge from the hospital. Myco-

phenolate mofetil, 500 mg, was started and titrated up to

2000 mg daily as a steroid-sparing agent, thus allowing

for a slow taper of prednisone over 6 months to 5 mg

twice daily. After 2 months of follow-up, the patient had

a few erosions with crusts but no active bullae. At the 6-

month follow-up, the patient had complete response of

her skin disease with no active lesions.
Discussion
This case highlights a rare manifestation of BP trig-

gered by RT in a patient with a chronic history of nonspe-

cific eczematous dermatitis with lesions of prurigo
simplex. Many theories have been proposed for how RT

may trigger BP. For cases of localized BP after RT, it has

been suggested that RT may change the antigenic proper-

ties of the basement membrane of skin cells and induce

autoantibody formation.9-11 These autoantibodies may

then trigger the complement cascade and hemidesmo-

some chemotaxis, resulting in bullae.9-11 In addition,

since 1975, RT has been shown to cause an increase in

basement membrane antibody binding, likely owing to

vascular endothelial injury.12,13

The time course and generalized nature of this

patient’s BP during RT was unusual. A systematic review

of 27 cases of radiation-associated BP concluded that in a

large majority of cases (89%), blistering was confined to

the site of RT and typically occurred months to years

after RT.4,13 It was uncommon for patients to develop

bullous lesions during RT (4 of 27 patients) or for their

condition to progress to generalized skin disease (as seen

in the current case) as opposed to just in the site of RT.4

Thus, given the time course, generalized nature, and his-

tory of preexisting dermatosis in our patient, we believe

she had smoldering prebullous BP that flared during RT,

manifesting as classic bullous lesions. She may have had

circulating antibasement membrane antibodies BP180

and BP230 that could have been detected before RT; sev-

eral atypical variants of BP that are positive for basement

membrane autoantibodies, based on biopsy and/or serum

titers, have been documented in the literature.14-19

Given this patient’s dramatic and unique presentation

of BP during RT, another possibility to consider was
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whether the BP may have been a paraneoplastic syn-

drome associated with the patient’s breast cancer. How-

ever, BP as a paraneoplastic syndrome is rare, and when

it does arise, it is more often associated with lymphopro-

liferative diseases.20 There are 2 prior case reports in the

literature of BP as a paraneoplastic syndrome of breast

cancer, but in both cases, the patients had not received

any RT that could have triggered the BP.21,22 Given our

patient’s BP development during RT and the severity of

the cutaneous reaction at the radiation site, we believe

it more likely that the BP was a generalized reaction to

the RT.

Bullous pemphigoid generally responds well to sys-

temic corticosteroids and immunosuppressive or anti-

inflammatory agents such as mycophenolate mofetil, aza-

thioprine, and methotrexate, often resulting in complete

remission.4 High-potency topical corticosteroids may

also be effective,23 and a combination of tetracycline and

niacinamide has also been used with success.24 Severe

cases that are recalcitrant to therapy may respond to intra-

venous immune globulin or rituximab.25 Treatment of

radiation-induced BP does not differ from treatment of

classic BP, but special considerations must be made

regarding concurrent oncologic therapy and other comor-

bidities. Outcomes from treatment of radiation-induced

BP are not uniformly reported in the literature but gener-

ally range from disease control to complete remission,

even with nonsystemic corticosteroid therapy.13 Most

patients experience BP after completing RT rather than

during the course of treatment, but in a case similar to

this one, in which a patient developed bullae during treat-

ment, RT was also interrupted.26,27
Conclusions
In summary, we present a unique case of a patient

who likely had a smoldering prebullous presentation of

BP manifesting as generalized pruritus and excoriations

and who then had a severe and generalized flare of her

skin disease manifesting as classic BP after she received

3471 cGy of localized RT for breast carcinoma. The

patient responded well to systemic corticosteroids and

mycophenolate therapy, with complete response of her

skin disease. Because of her generalized and severe BP

and concurrent grade 4 radiation dermatitis, RT was dis-

continued prematurely. In future cases, we suggest that

physicians managing patients with nonspecific eczema-

tous eruptions or lesions of prurigo simplex and excoria-

tions should consider a dermatology referral before

beginning RT, for potential evaluation of BP with serum

antibody titers as well as a skin biopsy with hematoxylin

and eosin and DIF staining. This consideration should

specifically be made in patients with risk factors for BP,

such as older age, recalcitrant eruption to topical treat-

ment, and unclear etiology of pruritus. This will help
lead to heightened surveillance of such patients during

and after RT by radiation oncologists and dermatolo-

gists.
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