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rubrum in a patient with chronic
dermatophytosis and Cushing’s syndrome
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Persistent Trichophyton rubrum infection has been observed previously in association with
Cushing’s syndrome. In this article, we demonstrate IgE-mediated sensitivity to Trichophyton in
a patient with chronic dermatophytosis secondary to Cushing’s syndrome. Cell-mediated
immunity was absent, but Trichophyton extract produced an immediate skin response and also
stimulated a concentration-dependent histamine release from basophils of the patient. After
adrenalectomy, cell-mediated immunity to Trichophyton was restored, and infection was confined
to the nails. Skin and leukocyte sensitivity to Trichophyton extract persisted and was even

more pronounced than the sensitivity before adrenalectomy. RAST measurement confirmed the
presence of Trichophyton-specific IgE after adrenalectomy. These results provide further evidence
that IgE-mediated inflammatory events may be initiated by Trichophyton infection. (J ALLERGY

CLIN IMMUNOL 1988,81.:847-51.)

Chronic dermatophytosis caused by persistent Tri-
chophyton rubrum infection has been observed in pa-
tients with Cushing’s syndrome,’ lymphoblastoma,®
and connective-tissue disease,” as well as in patients
without any predisposing abnormality.®*' Early arti-
cles in the literature have suggested an association
between urticaria and Trichophyton infection.'®
More recently, several patients who had urticaria, re-
current angioedema, or asthma, and who also had
superficial fungal infection, were found to have pos-
itive immediate skin reactions to intradermal injec-
tions of Trichophyton extract.'* " The presence of
Trichophyton-specific IgE antibodies in sera from
these patients subsequently was demonstrated by a
RAST procedure. '

In this article, we present evidence for IgE-mediated
activation of basophils and mast cells by T. rubrum
in a patient with chronic dermatophytosis secondary
to Cushing’s syndrome.
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MATERIAL AND METHODS
Patient

A 33-year-old white man was referred for evaluation of
highly pruritic chronic Trichophyton infection that had been
present for 4 years. There had been no improvement of
pruritus or of the skin lesions after oral treatment with gris-
eofulvin (750 mg/day) and ketoconazole (400 mg/day) and
with topical application of clotrimazole for 31 years. Past
medical history revealed hypertension at age 25 years and
recurrent episodes of nephrolithiasis with passage of calcium
stones. There was no personal or family history of atopic
disease. On physical examination, the patient was moder-
ately obese, and the skin revealed diffuse erythematous,
scaly plaques with lichenification on the trunk and extrem-
ities. Urticarial or ringworm-type lesions were not present.
The nails of the fingers and toes were thickened, cracked,
and friable with subungual debris. Frequent examination
during the next 4 years demonstrated skin lesions that per-
sisted despite continued treatment with combination topical
and oral antifungal medication. Chlorpheniramine maleate
(4 mg four times a day) and hydroxyzine (25 mg at bedtime)
were effective in relieving the pruritus.

At age 37 years, the patient was admitted to the hospital
for treatment of tenosynovitis of the left wrist. Physical
examination at that time revealed persistence of the gen-
eralized tinea, central obesity, purple striae. moon facies,
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TABLE I. Influence of adrenalectomy on skin reactivity to 7. rubrum and total serum IgE level

Adrenalectomy

Before* Aftert
Skin involvement Generalized Nails only
Cell-mediated skin reaction Absent Present
Immediate skin reaction 5 by 5 mm wheal 16 by 15 mm wheal
Total serum IgE 5050 IU/ml 2040 TU/ml

*Before adrenalectomy: 18 months before surgery.
t After adrenalectomy: 31 months after surgery.

and swelling and tenderness of the left wrist. Culture of the
synovial fluid aspirated from the left wrist grew Staphylo-
coccus aureus; he was treated with dicloxacillin and im-
proved. Skin and nail cultures grew T. rubrum. Plasma
cortisol levels were 30 pg/dl in the morning and 35 pg/dl
in the evening (normal range, 7 to 25 pg/dl). Urinary-free
cortisol was 282 wg/dl in 24 hours (normal range, 20 to
100 pg/dl). There was no suppression of the plasma cortisol
level after administration of dexamethasone (2 mg/day for
2 days and 8 mg/day for another 2 days). Differential sam-
pling of venous blood from the inferior petrosal sinus, jug-
ular vein, superior vena cava, lower vena cava, and hepatic
vein revealed similar plasma levels of adrenocorticotropic
hormone. Treatment with mitotane (2000 mg/day), an ad-
renal cytotoxic agent, was begun but had to be stopped
because of side effects.

At age 39 years, bilateral adrenalectomy was performed;
histology demonstrated bilateral, diffuse cortical hyperpla-
sia. After adrenalectomy, the skin lesions gradually re-
solved, but the onychomycosis persisted. He was treated
with corticoid replacement (cortisone acetate, 50 mg AM
dose and 12.5 mg pm dose, plus fludrocortisone acetate, 0.1
mg three times a day). Eighteen months after adrenalectomy,
the plasma adrenocorticotropic hormone level increased to
120 pg/ml (normal range, 0 to 100 pg/ml). Radiographic
examination of the chest indicated a mediastinal mass, sur-
gery revealed an enlarged thymus, and histology demon-
strated thymic hyperplasia. Subsequent examination 31
months after adrenalectomy revealed onychomycosis with-
out evidence of skin lesions. Skin testing with extracts of
major inhalant allergens produced weakly positive reactions
to ragweed and house dust.

Cell-mediated immunity

Cell-mediated immunity was assessed by skin testing per-
formed by the puncture technique with the Multitest CMI
(Merieux Institute, Miami, Fla.). The panel consists of
seven antigens: tetanus toxoid, diphtheria toxoid, and cul-
ture filtrates of group C Streptococcus, Mycobacterium tu-
berculosis and M. bovis, Candida albicans, Trichophyton
mentagrophytes, Proteus mirabilis, and a glycerin negative
control. A positive response to any antigen was defined as
an induration =2 mm mean diameter 48 hours after appli-
cation.

Leukocyte histamine release

Peripheral leukocytes were isolated by dextran sedi-
mentation’’ from venous blood of the patient and two control
individuals. The plasma layer containing the leukocyte frac-
tion was centrifuged for 10 minutes (200 g at 4° C), and
the leukocyte pellet was washed twice at 4° C in buffer
containing 25 mmol/L of piperazine-N,N'-bis-(2-ethane
sulfonic acid) (Sigma Chemical Co., St. Louis, Mo.), 110
mmol/L of NaCl, 5 mmol/L of KC1, 40 mmol/L of NaOH,
and 0.003% of human serum albumin (Calbiochem-Behring
Corp., La Jolla, Calif.), pH 7.4. The leukocytes were sus-
pended in this buffer containing 0.6 mmol/L of CaCl,
and 1.0 mmol/L of MgCl,, and aliquots were added to 12
by 75-mm plastic tubes (Falcon Labware, Oxnard, Calif.)
to provide 2 X 10° cells per tube. Serial dilutions of
T. rubrum (Greer Laboratories, Lenoir, N.C.) or C. albicans
(Hollistier-Stier, Spokane, Wash.) extracts that had been
dialyzed (molecular weight cutoff >1000) against saline for
24 hours were added, and the mixtures were incubated at
37° C for 30 minutes in an oscillating water bath. Final
incubation volume was 1 ml. The reactions were terminated
by centrifugation (1000 g for 2 minutes), and the histamine
content of the cell-free supernatants was measured by the
automated fluorometric procedure of Siraganian.'® Neither
the Trichophyton extract nor the Candida extract produced
any fluorescence at the dilutions tested. Spontaneous his-
tamine release was determined with cells incubated in the
absence of antigen and was always <5%. Total cellular
histamine content was measured in supernatants of cells
lysed with 2% perchloric acid, and release was calculated
as the percent of total histamine content. Results are ex-
pressed as the mean net percent histamine release for du-
plicate determinations, which varied <5%.

Serum IgE measurement

Total serum IgE content was measured by PRIST (Phar-
macia, Piscataway, N.J.). Measurement of IgE specific for
Trichophyton was generously performed by Dr. T. A. E.
Platts-Mills (University of Virginia) using a recently de-
scribed RAST procedure.’

RESULTS

An anergy profile (cell-mediated immunity skin
testing) at age 33 years revealed a positive delayed
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FIG. 1. Stimulation of leukocyte histamine release by 7. rubrum extract. The patient’s leukocytes
were incubated with the indicated dilutions of Trichophyton extract for 30 minutes at 37° C, as
described in the text. Results of two experiments, one performed 18 months before adrenal-
ectomy (m) and one performed 31 months after adrenalectomy-(C), are presented. The asterisk
indicates the amounts of release obtained in the preadrenalectomy experiment with the 1/1500
dilution of the Trichophyton extract in the presence of 4 mmol/L of EDTA.

reaction to streptokinase-streptodornase. Four years
later, at the time of diagnosis of Cushing’s syndrome,
none of the antigens in the cell-mediated immunity
skin test panel, including the trichophytin, elicited a
delayed response. However, a positive immediate skin
reaction (5 by 5-mm wheal) to the trichophytin com-
ponent of the test panel was observed (Table I). Mea-
surement of total serum IgE yielded a value of 5050
[U/ml. Thirty-one months after adrenalectomy, repeat
evaluation of cell-mediated immunity yielded positive
delayed skin responses to the trichophytin, diphtheria,
and streptococcal antigens. An immediate reaction to
the trichophytin component of the skin test panel was
observed once again. Moreover, the response was
even more strongly positive, with the appearance of
a 16 by 15-mm wheal. The total serum IgE was 2040
[U/ml.

To assess further the presence of Trichophyton-
specific IgE antibody, a basophil histamine release
assay was performed at the time the Cushing’s syn-
drome was diagnosed. Incubation of the patient’s leu-
kocytes with serial dilutions of a commercial Tricho-
phyton extract for 30 minutes at 37° C produced
concentration-dependent histamine release (Fig. 1).
A maximum histamine release of 51% was obtained
at the highest concentration (1/1500 dilution) tested,;

the release was inhibited by addition of 4 mmol/L of
EDTA to the incubation mixutre. Candida extract did
not stimulate any histamine release in the same ex-
periment (results not presented). Thirty-one months
after adrenalectomy, incubation of the patient’s leu-
kocytes with Trichophyton extract once again pro-
duced a concentration-dependent histamine release,
with a maximum release of 82% (Fig. 1). As noted
for the immediate skin test reaction, the amount of
histamine release exceeded that obtained before ad-
renalectomy. No histamine release was detected when
leukoctyes from two control donors, one atopic and
one nonatopic, were incubated with the same con-
centrations of Trichophyton extract (results not pre-
sented).

The development of a RAST procedure specific for
measurement of IgE antibody to Trichophyton'® made
corroborative testing possible at the postadrenalec-
tomy evaluation. RAST measurement yielded a serum
Trichophyton-specific IgE level of 1400 U/ml.

DISCUSSION

This patient presented with a chronic, generalized
T. rubrum infection and subsequently. was determined
to have Cushing’s syndrome. Previous studies'™ have
identified an infrequent association between Cushing’s
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syndrome and chronic Trichophyton infection. As in
the previously reported cases," the infection in this
patient was resistant to antifungal therapy and was
associated with an absence of cell-mediated immunity,
as measured by the delayed skin response. Resolution
of the skin infection and restoration of cell-mediated
immunity was achieved only by adrenalectomy. The
development of chronic Trichophyton infection in
Cushing’s syndrome likely reflects suppression of the
cell-mediated immune response by the endogenous
corticosteroids." In contrast, specific defects in the
immune response to Trichophyton have been proposed
to explain the development of chronic dermatophy-
tosis in patients without Cushing’s syndrome.®"!

Early evidence of an association between urticaria
and Trichophyton,'" as well as studies indicating that
atopic individuals may be prediposed to chronic der-
matophytosis,'"*® have suggested a pathogenic role of
IgE in the inflammatory events initiated by Tricho-
phyton infection. Recent studies have further docu-
mented the occurrence of immediate skin reactions to
Trichophyton extract in atopic patients with superficial
fungal infection'" '* and have demonstrated the pres-
ence of Trichophyton-specific IgE antibody in the sera
of these patients. '®

Involvement of Trichophyton-specific IgE in the
present case initially was suggested by the clinical
symptom of pruritus and by the occurrence of an im-
mediate skin reaction to trichophytin antigen. The
production of significant basophil histamine release
during incubation of the patient’s leukocytes with
commercial Trichophyton extract, abrogation of the
histamine release by addition of EDTA, and the failure
of the Trichophyton extract to stimulate histamine re-
lease from leukocytes of two control subjects subse-
quently provided support for an IgE-mediated, non-
cytolytic sensitization of basophils to the 7. rubrum.
The skin mast cell and basophil sensitivity to Tricho-
phyton extract persisted 31 months after adrenalec-
tomy and was even more marked than the sensitivity
observed at the time the infection was most pro-
nounced. Although the use of different lots of extracts
on the two occasions might provide a trivial expla-
nation for this finding, the ability of corticosteroids
to inhibit antigen-stimulated mediator release from
basophils in vitro* and to deplete skin mast cells
in vivo? is consistent with the hypothesis that the high
cortisol levels present before adrenalectomy had a sup-
pressive effect on basophil and mast cell reactivity.
Significantly, RAST testing confirmed the presence
of Trichophyton-specific IgE in the patient’s serum,
and the level markedly exceeded previously reported
values.'® Although the markedly elevated IgE level
and association with infection is suggestive of the
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hyper-IgE syndrome, the absence of recurrent staph-
ylococcal abscesses and systemic infection is incon-
sistent with the hyper-IgE syndrome.” The high
RAST value, together with an extremely elevated total
serum IgE level in the presence of high concentrations
of circulating endogenous corticosteroids, suggest that
the T. rubrum were responsible for much of the total
IgE. Consistent with this conclusion, the diminution
in Trichophyton infection after adrenalectomy was as-
sociated with a 60% decrease in total serum IgE.

In summary, this case confirms that impairment of
cell-mediated immunity facilitates skin colonization
by Trichophyton. Importantly, however, this case also
indicates that IgE-mediated sensitization of basophils
and mast cells may contribute to the symptoms as-
sociated with the skin lesions in patients with Cush-
ing’s syndrome complicated by chronic dermatophy-
tosis. As such, these findings provide further evidence
for a possible pathogenic role of IgE-mediated events
in urticaria, angioedema, asthma, or endocrine dys-
function associated with Trichophyton infection.
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