A Case of Radiation-Induced Pemphigus
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Radiation induced pemphigus, as an example of induced pemphigus, is a rare disease

which occurs in patients receiving radiotherapy.

A 56-year-old male patient with nasopharyngeal cancer reéceived 3 cycles of chemotherapy
and radiotherapy on the neck and anterior chest areas. One month after completion of radio-
therapy, eroded and crusted areas developed within the irradiation site. In spite of systemic an-
tibiotic treatment, the skin lesions persisted and spread further to the trunk and upper ex-
tremities with new crops of bullae. He was treated with a high dose of prednisolone and the skin
lesions cleared. We discuss the suggestive pathogenesis of radiation-induced pemphigus
with the comparative results of immunoblotting in various variants of pemphigus.

(Ann Dermatol 10:(3) 212~215, 1998).
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Since the first case of radiation-induced pemphigus
was reported in 1973, 8 or more cases of pemphigus
associated with radiation have been reported in
the literature. Basically, radiation-induced pem-
phigus is much similar to true pemphigus cytohisto-
logically and immunologically except that a pro-
dromal non-specific eruption may be often misin-
terpreted as radiation dermatitis and that a vari-
able duration of latency may be followed by vesi-
cobullous eruptions at irradiation sites. The dis-
ease has a good clinical course as it responds well to
systemic steroid therapy.

We present here a patient with nasopharyngeal
cancer who developed a pemphigus vulgaris 3
months after the end of radiotherapy.

CASE REPORT

A 56-year-old male patient was referred to the
Department of Dermatology on December 18,
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1995 from the Otolaryngology Department be-
cause of the skin lesions which had developed as
large erosive areas on the anterior chest and neck in
the exact fields of previous radiotherapy(Fig. 1).
The patient had been treated with 3 cycles of
chemotherapy and radiotherapy (7020 ¢Gy in total)
for a nasopharyngeal cancer(lymphoepithelioma).
One month after completion of radiotherapy, ero-
sions developed within the previous irradiation
site. Two months later, the lesions spread further to
the trunk and new flaccid bullae developed there, on
the upper extremities and also in the oral mucosa as
erosions(Fig. 2). Histopathological findings in the up-
per extremities revealed a suprabasilar intraepidermal
vesicle with eosinophilic spongiosis and typical
acantholytic cells. Direct immunofluorescence
showed deposition of IgG and C3 in the intercellu-
lar space ; indirect immunofluorescence was positive
at a titer of 1:20 in an intercellular staining pat-
tern. In an immunoblotting analysis using normal
human foreskin keratinocytes, the patient’s serum
showed a reactivity with a single 130KD protein
band which was considered as cadherin(Fig. 3).
On HLA typing, HLA DRw6 showed positivity.
An Oral systemic steroid was instituted with an
initial dose of prednisolone 90mg/day. This was
tapered off with a gradual imptovement to
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Fig. 1. Large erosive areas on the anterior aspects of
the neck exactly outlining the exact fields of previous
radiotherapy.

7.5mg/day. He was completely free of any skin le-
sions when he was discharged on March 22, 1996.
However, 1 month later, some erosive skin lesions
recurred on the neck area showing wax and wane

patterns. He died on December 6, 1996 after the ap-
pearance of secondary to nasopharyngeal adhesions.

DISCUSSION

Since a report for penicillamine-induced pem-
phigus by Degos et al’, the concept of induced
pemphigus has been introduced into diversified
categories of pemphigus etiopathogenesis in that
induced pemphigus is a unique entity provoked or
favoured by heterogeneous factors which seemingly
have no pathogenetic potential in clinical, cyto-
histologic and immunological aspects®’. There are
so many factors which are classifiable as drugs,
physical agents, viruses, neoplasms and miscella-
neous things. Burns, UV and ionizing radiation

Fig. 2. At three months after completion of radiother-
py, flaccid bullae developed on the upper extremies.

can be included into the physical agents.

Induced pemphigus is almost always preceded by
prodromal lesions and its expression is correlated
each time with an inducing factor. The prodromal
manifestation is usually non-specific, as it may appear
as pleomophic lesions or it does not have cytohis-
tological(acantholysis) and immunological signs
(intercellular antibodies) of pemphigus in the pro-
dromal stage. Additionally, it is followed by a latency
period of variable length averaging weeks to
months and sometimes the interrelation between
the inducing factor and pemphigus is difficult to
be accepted if there is an extremely long incubation
period*. In the full-blown disease, induced pem-
phigus presents features of foliaceus, erythemato-
sus or herpetiformis variants and rarely of the vulgaris
form.

Several distinctive clinical findings were demon-
strated in every case of radiation-induced pemphigus.
A prodromal skin eruption occurred during and/or af-
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Fig. 3. Immunoblot analysis of the patient’s serum
showed a reactivity with a single a 130KD protein band
which was considered as cadherin.

lane 1 : pemphigus vulgaris control

lane 2 : pemphigus foliaceus control

lane 3 : patient’s serum

ter radiotherapy, which seemingly represented
acute radiation dermatitis. There was a latency pe-
riod of at least several weeks before the onset of
the blistering eruptions. In addition, all skin le-
sions erupted initially within the area of irradia-
‘tion, then subsequently extended to other skin areas’.
Our patient also showed similar skin lesions to
those of acute radiation dermatitis which was limit-
ed to the radiation field, and 2 months later dis-
tinctive bullae developed and spread to other body
areas.

Radiation-induced pemphigus shows a pemphi-
gus vulgaris pattern more commonly in contrast to
other types of induced pemphigus including drug-in-
duced pemphigus, in which the pemphigus foli-
aceus pattern is most commonly seen.

Although fixed antibodies of the intercellular
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type, like IgG with occasionally IgM class or C3
on the perilesional epidermis are constantly pre-
sent, circulating intercellular antibodies are not
demonstrated in a consistent pattern. They may
be absent or their titer is often low and not related to
the severity and prognosis of the disease even if
they are present. This is in contrast to those of id-
iopathic pemphigus®®.

As in this case, most cases of radiation-induced
pemphigus occur in cancer patients and so radiation-
induced pemphigus must be differentiated from
paraneoplastic pemphigus  because the patho-
genetic effect of ionizing radiation may obscure
the paraneoplastic manifestation of concurrent
malignant neoplasms. In this case, the skin lesions
began first in the irradiated areas after 1 month of ra-
diotherapy and subsequently spread to other skin
sites beyond the initial site. As the skin lesions re-
sponded well to systemic corticosteroid therapy
and the mucosal lesions were not so extensive or se-
vere, we could exclude any possibility of paraneo-
plastic pemphigus. Moreover, the immunoblot
analysis study showed a meaningful result to en-
able differentiation between both types. In an im-
munoblotting analysis, pemphigus vulgaris, pem-
phigus foliaceus and paraneoplastic pemphigus
sera showed specific reactivities with a 130KD,
150KD, and 210KD/190KD protein, respectively’.
Our patient’s sera showed specific reactivities with a
130KD protein, which is most likely cadherin,
which is in contrast to those of paraneoplastic
pemphigus.

As suggested previously about the pathogenesis
of induced pemphigus, two possible mechanisms
were suggested : (1) antigenic modification and
(2) interference with immune surveillance’.

The antigenic modification. hypothesis suggests
“pemphigus antigen(s)”, which are known to contain
sulthydryl groups, are altered by pemphigus inducers,
resulting in an antibody reaction against the nowal-
tered pemphigus antigen.

The theory of altered immune surveillance refers to
depression of “forbidden clones”, i.e., release of au-
toantibodies from normal down-regulation mecha-
nisms. Penicillamine, propranolol, certain viruses,
and sex hormones have been hypothesized to inhibit
T-suppressor cell activity, thereby resulting in an un-
opposed T-helper cell activity and an increased
production of autoantibodies from B-lymphocyte,
some of which are directed against intercellular
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antigens. This mechanism could apply to radia-
tion-induced pemphigus, as T-suppressor cells are
more sensitive to ionizing radiation than are T-
helper cells™.

Patients with pemphigus vulgaris have a
markedly increased frequency in the class Il major
histocompatibility complex(MHC), serologically
defined HLA DR4 and DRw6 haplotypes, com-
pared to a matched population®. In addition, a
specific HLA DQ-beta restriction fragment has
been identified in nearly all patients with pemphigus,
which may confer susceptibility to the disease'.

As to the possible pathogenetic role of irradia-
tion in pemphigus, it might be that it exposes
masked epidermal antigens by altering the anti-
genicity of the epidermal cell surface, and that the
impaired immunity associated with malignancy or X-
ray irradiation itself plays a role'.

We favor the theory of depression of “forbidden
clones” by X-ray irradiation to the skin of a geneti-
cally susceptible person, who has susceptible HLA
phenotypes like DRw6 in this case, and so we can re-
gard X-ray irradiation as a triggering factor of clini-
cal disease.

REFERENCES

1. Lunder M: Una rara combinazione del pemfigo con
cancro della mammella. Minerva Dermatol
108:576-577, 1973. Cited from Reference 5 : Gor-
don JL., James HK: Ionizing radiation-Induced
pemphigus. Arch Dermatol 126:1319-1323, 1990.

2. Degos R., Touraine R., Belaich S., Revuz J: Pem-
phigus chez un malade traite par penicillamine pour
maladie de Wilson. Bull Soc Fr Dermatol Syphilogr

10.

1.

12.

76:751-753, 1969. Cited from Reference 5 : Gor-
don JL., James HK: lonizing radiation-Induced
pemphigus. Arch Dermatol 126:1319-1323, 1990.

. Ruocco V., Pisani M: Induced pemphigus. Arch

Dermatol Res 274:123-140, 1982.

. Kudejko J., Buczkowska ]., Trzebuchowska T: Pem-

phigus erythematosus confined to the postburn scar.

Dermatologica 147:174-178, 1973.

. Gordon JL., James HK: lonizing radiation-Induced

pemphigus. Arch Dermatol 126:1319-1323, 1990.

.De Jong MCJM., Doeglas HMG., Dijkstra JWE:

Immunochistochemical findings in a patient with
penicillamine pemphigus. Br ] Dermatol 102:333-
337, 1980.

.Marsden RA., Ryan TJ., Van Hegan Rl., Walshe

M., Hill H., Mowat AG: Pemphigus foliaceus in-
duced by penicillamine. Br Med ] 1V:1423-1424,
1976.

. Sams WM., Jordon RE: Correlation of pemphigoid

and pemphigus antibody titers with the activity of
disease. Br ] Dermatol 84:7-14, 1971.

. Kim SC., Won JH., Ahn SK: Detection of Pemphi-

gus antigens by Immunoblot Analysis and Inditect
Immunofluorescence using cultured keratinocytes.
Kor ] Dermatol 31(3):380-386. 1993.

Scharf SJ., Friedmann A., Brautbar C. et al : HLA
class II allelic variation and susceptibility to pem-
phigus vulgaris. Proc Natl Acad Sci 85:3504, 1988
Harry LA., Richard BO., William DJ. Diseases of
the skin. 8th Ed. WB Saunders. 1990. pp536
Girolomoni G., Mazzone E., Zambruno G: Pemphi-
gus vulgaris Following Cobalt Therapy for
Bronchial Carcinoma. Dermatologica 178:37-38,
1989.



	1: 


