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Abstract
Background: The relationship between compromised immune system and the de-
velopment of malignancy, generalized dermatitis, and infection after sulfur mustard
gas exposure has been established.

Main observation: We introduce a 58-year-old man with an abrupt, de novo and
erythrodermic eruption in 2002 that was previously exposed to sulfur mustard du-
ring the Iran — Iraq war in 1987. Six weeks after the onset of diffuse eruption, he de-
veloped papules on the glans penis and generalized dermatophytosis. A biopsy of his
eruption was consistent with cutaneous T-cell lymphoma/Sézary syndrome. A com-
plete blood count demonstrated leukocytosis, eosinophilia and atypical lymphocyto-
sis. Subsequently, Sézary syndrome was confirmed and T-cell count with increased
CD4/CD8 in flow cytometry. The biopsy of his penile papules was consistent with
Kaposi’s sarcoma.

Conclusion: These findings suggest a causative relationship between sulfur mustard
gas exposure, cutaneous T cell lymphoma and immune compromised state with op-
portunistic infections. (J Dermatol Case Rep. 2012; 6(3): 86-89)
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Introduction
Cutaneous T-cell lymphoma (CTCL) comprises a group of

clinicopathologic entities that are neoplastic proliferation of
T lymphocytes that home to the skin. Eventually the T-cells
may lose their dependence on an epidermal environment
for growth, and spread to the dermis, lymph nodes, blood,
and viscera.1,2 The cutaneous lesions evolve from patches
to plaque and tumors (mycosis fungoides), and Sézary syn-
drome, where the neoplastic cells circulate in the periphe-
ral blood. The patients present with generalized exfoliation
erythroderma, intense pruritus, peripheral lymphadenopha-
ty, and abnormal hyperchromatic mononuclear cells in the
skin and peripheral blood.3 Decreased T-cell function may
lead to subsequent immune compromised status and is fol-
lowed by infection.4

Kaposi sarcoma (KS) is a vascular tumor of intermediate
malignancy, histologically characterized by proliferation of
lymphatic and/or vascular endothelial cells caused by the
Kaposi’s sarcoma-associated herpesvirus (KSHV), human
herpesvirus 8. KS is a systemic disease, which can present
with cutaneous lesions with or without internal involvement.
Four subtypes have been described: Classic KS, affecting
middle aged men of Mediterranean descent, African endemic
KS, KS in iatrogenically immunosuppressed patients, and
AIDS-related KS.5

Sulfur mustard gas is a potent alkylating agent that has a
long history of use as a chemical warfare agent, including
recent use by Iraq against Iranian soldiers and civilians. The
organs most commonly affected by sulfur mustard gas (SM)
are skin, eyes, and airways. Skin lesions are seen in more
than 90% of the patients exposed to SM. Although the acute
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systemic and cutaneous effects of SM are well known, few
investigations have focused on reporting the long-term car-
cinogenic effects.6,7

Case Report
A 58-year-old farmer developed a generalized, erythro-

dermic, pruritic eruption of two months duration. His past
medical history revealed no prior dermatitis. The lesions
started from the lower limbs as erythematous papules and
plagues and spread to the whole body within two weeks.
During this time he felt chills, fever, malaise, severe itching
and lack of appetite. He reported prior exposure to the SM
gas 15 years before. After exposure he felt severe pruritus
on his skin and burning sensation in the eyes, with coughing
and mild respiratory distress accompanied by vomiting. The
physicians serving the area managed his acute exposure-re-
lated symptoms at the time. After 2 days, his symptoms im-
proved without any lingering untoward effects.

His physical examination revealed multiple, erythemato-
us annular plaques with fine scales on the trunk and the lo-
wer and upper limbs (Fig. 1A). We identified bilateral ade-
nopathy in groin and axilla was identified. His hands and
feet showed mild scaling, fissures, bullae and nail dystro-
phy. The histopathology of biopsied lesions on the extremi-
ties showed significant epidermotropism and Pautrier’s mi-
croabscesses in the absence of any notable spongiosis over-
lying dermal fibrosis and an atypical lymphocytic infiltrate
(Fig. 1B). Microscopic examination of his peripheral blood
showed 10% atypical lymphocytes and Sézary cells (Fig. 1C).
Peripheral blood examination showed 16x10 WBC, Poly-
morphic cells 29%, lymphocytes 51% and eosinophil cells
20%; all the liver and kidney function tests were normal.
The CT scans of the chest, abdomen and pelvic revealed sli-
ght splanomegaly and confirmed our exam findings of bila-
teral lymphadenopathy in groin and axilla. Furthermore, the
histological examination his annular plaques scarping and
microbiological culture indicated Trichophyton rubrum. Flow
cytometry of his peripheral blood revealed CD8 = 2.6%,
CD4 = 96.1%, CD3 = 19.5%, CD2 = 78.9%, CD45 = 97.7%
and CD7 = 10.2%, CD19 = 1%, CD14 = 4.7%, CD4/CD8
= 45%. All virology test results were negative for HIV, HTLV-
I and HTLV-II. No antibody titers were identified for either
HCV or HBV; HB antigens were negative in two stage.

The examination of genitalia was remarkable for multiple
red, violaceous papules coalescing to an impetigenized pla-
que with yellow-brown scale crust on his glans penis and sul-
cus corona. These lesions arose two weeks prior to the exa-
mination (Fig. 2A). The biopsy of such lesion demonstrated
a dermal nodular vascular proliferation with spindle slit-like
lumina, dilated blood vessels and hemorrhage (Fig. 2B-C).
Ultimately we diagnosed the patient with cutaneous T-cell
lymphoma/Sézary syndrome, Kaposi’s sarcoma, compromi-
sed T-cell immunity and generalized dermatophytosis. The
patient was managed accordingly: 1) Ciprofloxacin and clin-
damycin for 10 days for sepsis, and symptoms of skin in-
fection; 2) Terbinafine tablets and topical clotrimazole for
one month to treat dermatophytosis and 3) I.V. Epirubicin
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Figure 1

(A) Erythematous annular plaques with fine scales on the

trunk and the upper limb. (B) Histological view of epidermotro-

pism and Pautrier’s microabscesses in the absence of any

notable spongiosis overlying dermal fibrosis and an atypical

lymphocytic infiltrate. (H&E 40). (C) Peripheral blood shows

atypical lymphocytes and Sézary cells.



Discussion
In this case report, we present clinics, histology, serolo-

gy, virology and flow cytometry results in a patient exposed
to SM during the Iran — Iraq war in 1987. This patient sho-
wed early and extensive erythrodermic CTCL phase after his
documented exposure without prior patches and plaques.
Moreover Sézary cells, atypical lymphocytes in peripheral
blood and ratio of CD4/CD8 = 45 provide support for his
rapid progression of diffuse erythroderma and Sézary syn-
drome.8 Sych and Kalamkarian first reported the coexisten-
ce of Kaposi sarcoma and mycosis fungoides in 1968.9 Si-
milarly the coexistence of malignant lymphoma and Kapo-
si sarcoma has been documented and attributed to immu-
ne suppressive drugs.10 Kaposi sarcoma, previously com-
mon among patients with AIDS prior to highly active anti-
retroviral therapy (HAART), has been rarely documented
with T-cell lymphoma.11,12 In addition, there have been re-
ported cases of mycosis fungoides with fungal infections.13,14

Sulfur mustard is an alkylating agent capable of damaging
DNA. Thus the carcinogenic and radiomimetic effects seen
in victims of SM exposure are not surprising. To date, the
number of cutaneous cancers reported subsequent to acu-
te and chronic SM exposure is low, and it is unclear whe-
ther some of these cases are related to the carcinogenic ef-
fects of SM or are related to the presence of chronic skin
ulcers and scars.5 Previous studies have reported multiple
skin tumors (34%), even in unexposed skin, and numerous
painful ulcerations (45%) in 53 workers of a World War II
German factory after 2 decades of occupational exposure
to sulfur mustard gas.15 In another study occupational expo-
sure to hazardous chemicals was reported in 30% of the pa-
tients with mycosis fungoides by a co-operative study group.16

Our group has been treating patients exposed to SM du-
ring and subsequent to the Iran — Iraq war in 1987 and has
documented the long-term follow up of such cutaneous
exposures. These include cutaneous malignant neoplasms
in 9 patients: 5 cases of basal cell carcinoma and 1 case each
of squamous cell carcinoma, Bowen disease, dermatofibro-
sarcoma protuberans, and mycosis fungoides (tumoral). In
all of these patients except 2 cases of basal cell carcinoma,
the skin neoplasm developed on the scar of previous SM-
induced lesions.6

We report herein a unique case of de novo erythrodermic
CTCL subsequent to SM, a known genotoxin, exposure ac-
companied by compromised T-cell function leading to the
development of Kaposi sarcoma and an opportunistic gene-
ralized dermatophytosis.

Conclusion
This case provides circumstantial relationship between

sulfur mustard exposure and the development of CTCL.
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and I.M. interferon alpha for three weeks for erythrodermic
CTCL and Kaposi sarcoma. The patient died of sepsis and
severe cachexia weight loss one year later.
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Figure 2

(A) Multiple red, violaceous papules coalescing to an impeti-

genized plaque with yellow-brown scale crust on the glans of

penis and sulcus corona. (B-C) Histological view of nodular

vascular proliferation with spindle slit-like lumina, dilated blood

vessels and hemorrhage. (H&E 40 and 100).
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