DERMATOL
Jury 2006

1-Sulzberger

Am AcaD DERMATOL
VOLUME 55, NUMBER 1

Brief reports 139

A i

Acne in recipients of renal transplantation treated

arris A, et al_. ° . [ e ° ° e ° ° °

ia plgmelll with sirolimus: Clinical, microbiologic, histologic,
ent in NEMO therapeutic, and pathogenic aspects

tinentia pig-

imentt: Emmanuel Mahé, MD,*® Emmanuel Morelon, MD, PhD,* Sophie Lechaton,*

18, : Jean-Christophe Drappier, MD," Yves de Prost, MD," Henri Kreis, MD,“

:‘nti: a review and Christine Bodemer, MD, PhD*

iology. J Amj Paris and Lyon, France

atients with

tion can -:

r syndrome, We evaluated the clinical characteristics of sirolimus-induced acne in 80 recipients of renal transplantation.

ademann H.
nenti Bloch-

ncontinentia

] Med Genet Dermatol 2006;55:139-42.)

3z E, Salazar
Y male i irolimus (Rapamune, Wyeth Pharmaceuticals,
Paris, France) is an immunosuppressive drug
licensed for renal transplantation. Because of
~its immunosuppressive properties, which differ from
those of the calcineurin inhibitor, cyclosporine, and
tacrolimus, and because it is not nephrotoxic, siroli-
" mus is a suitable alternative to calcium inhibitors
in organ transplantation.'® Its immunosuppressive
~properties also have led to trials involving immune
diseases.” !

In the field of dermatology, the most prevalent
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recently reported the frequency of theése cutaneous
‘adverse events in recipients of renal transplantation
taking sirolimus.

This article describes in detail the acneiform
complications of sirolimus among a series of 80
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It developed in 36 of 48 (75%) men and 2 of 32 (6%) women. Lesion locations and clinical, bacteriologic,
and histologic features differentiated sirolimus-induced acne from acne vulgaris, but therapeutic manage-
ment was similar. The main limitation for this study was the absence of a control group without sirolimus.
Epidermal growth factor inhibition by sirolimus is a plausible explanation for this acne. (J Am Acad

recipients of renal transplantation recently reported
elsewhere.'”

METHODS
Patients and clinical evaluation

In 2003, 80 consecutive recipients of renal trans-
plantation taking sirolimus were examined (48 men
and 32 women). The protocol for dermatologic
evaluation was implemented by using a case report
form created especially for the study and published
previously.”® The characteristics of these patients
were described in detail in this publication.”

Acne was defined as the presence of follicular
papules or pustules, comedones, or nodules in usual
sebaceous areas. The treatments used for the acne
were evaluated systematically. Nine bacteriologic
and mycologic cultures of pustules were done for
6 patients, and skin biopsy specimen of inflammatory
nodules for 5.

Statistical evaluation

The effect of the following nonparametric varia-
bles on the frequency of acne was evaluated with the
use of Fisher exact test: sex, immunosuppressive and
nonimmunosuppressive sirolimus-associated treat-
ments, sirolimus switch, active smoking, associated
skin diseases, and a history of severe acne vulgaris
requiring systemic treatment or involving nodular
acne or acne scars. The effects of 5 parametric
variables were evaluated by the unpaired Student
¢ test: age, duration of transplantation and of siroli-
mus ingestion, and sirolimus dosage and blood
trough level. Differences were considered significant
at P less than .05.
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Table 1. Clinical aspects of acne in 38 recipients of
renal transplantation taking sirolimus-based
therapy

Male/female sex, n 36/2%
Median period between introduction 1(0.1-34)7
of sirolimus and appearance of acne,
mo (range)
Median no. of lesions (range) 22 (2-232)
Location of lesions, %
Face 100
Cervical area 45
Anterior and/or lateral surfaces 24
Neck 37
Chest 68
Back 66
Shoulders, arm, forearm 32
Clinical features, %
Appearance of the lesions
Inflammatory papules/pustules/ 97/53/29
inflammatory nodules
Closed comedones/open 21/5/5
comedones/macrocomedones
General appearance of acne
Inflammatory components alone 71
Noninflammatory components alone 0
Inflammatory and noninflammatory 29
components
Painful lesions, % 29
Painful impressive nodular acne in 24
cervical and facial areas, %
Scalp folliculitis, % 53*
Improvement in sun 4%
*P < .0001.

fIn 3 patients, previous acne was exacerbated after initiation of
sirolimus.

*Evolution in the sun was not evaluated, but 4 patients sponta-
neously declared that exposure to sun improved their lesions.

RESULTS
Frequency and clinical aspects of acne

Of 80 patients, 38 (45%) developed acne. It
occurred in 36 of the 48 (75%) men and 2 of the 32
(6%) women (P < .0001). One woman had primary
amenorrhea and the other postmenopausal amenor-
rhea. Neither patient had hormonal substitution. Sex
was the only parameter that affected the frequency of
acne. Among the men, acne was more frequent in
patients with a history of severe acne vulgaris (6 of 36
in the group with acne vs none of 12 in the group
without, P=not significant). There was no significant
correlation between the daily dose of sirolimus, the
blood trough level of sirolimus, and the development
of acne; clinical aspects are given in Table I. Scalp
folliculitis (papules, scabs, or pustules) was found in
only patients with acne,
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Microbiologic and histologic data

Of the 9 bacteriologic cultures, two were positiye
for Staphylococcus epidermidis, two for Propio
bacterium acnes, and one for Escherichia colj
Fungal cultures were negative. Histologic exami 2
tion of lesions disclosed unspecific folliculitis.

Treatments <

Twenty-four patients were treated for acpe
Nineteen received topical treatments (erythromyein
benzoyl peroxide, retinoid, metronidazole, or ise
conazole) and 18 systemic treatments (doxycycling
or isotretinoin). Topical treatments improved th
acne in 10 of 19 (53%) patients. One patient treat
his eruption with isoconazole spontaneousl
Because this treatment was considered very effec
tive, 6 other patients were treated with isoconazole,
successfully in 3 of them. .

Systemic treatments were considered to be hel
ful in 12 of 18 (67%) patients. Doxycycline (100
mg/d) was associated with topical treatments in
12 patients, and proved effective in 6 (50%) patients,
In 6 patients, low-dose iosotretinoin (0.25 mg/kg d
n = 2) or the usual dose (0.50 mg/kg/d, n = 4)
produced dramatic improvement. However, two of
them had to stop isotretinoin, respectively, because
of severe dyslipidemia and diffuse edemas.
patient with severe diffuse edemas later resu
low-dose isotretinoin (0.25 mg/kg/d) with good
tolerance and improved. '

Evolution of acne after sirolimus
discontinuation ) i

Eight patients with acne had to stop sirolimus
during the 6 months after the study. In two patients
(one woman, one man), severe acne was responsible
for sirolimus discontinuation because of social disa
bility. After discontinuation (period of observation:
4-10 months), acne and scalp folliculitis disappeared
in all the patients.

DISCUSSION E

In previous sirolimus trials, the frequency of acne
has been estimated at 15% to 25%.*”” We report her
80 recipients of renal transplantation taking sirolimus
with an unusually high frequency of acne (45%)
erupting soon after sirolimus initiation, mainly il
men. Bacteriologic and histologic examinations sug:
gest a nonspecific folliculitis. Topical therapies and
doxycycline were effective in half the patients trea-
ted, whereas isotretinoin always was considered vel
effective. Isoconazole was effective in a few patients;
probably by a nonspecific anti-inflammatory actions

Sirolimus seems to be the most likely cause of
acne in our series and others for 3 reasons. First, suclt
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“Fig 1. Severe diffuse acne of back in recipient of renal
transplantation taking sirolimus-based therapy.

“a high prevalence has never been reported with
immunosuppressive therapies and, second, con-
rolled trials have shown a higher prevalence in
“groups treated with sirolimus than in control
- groups.” Last, the complete regression of the erup-
tion after the current discontinuation of sirolimus is
“highly suggestive of its responsibility for the patho-
-genesis of acne. The systematic, in-depth evaluation
- of our patients may explain the high frequency
“Observed in this study. We think that the high
frequency of acne in our study may be a result of
- high doses of sirolimus used in the protocols (12-20
-ng/mL). We have not proven statistically that a dose
effect exists, but only 4 patients received low-dose
treatment (<10 ng/mL).

Clinically, sirolimus-induced acne differs from
acne vulgaris. In our cases of sirolimus-induced
acne, only inflammatory lesions were observed
generally, Sebaceous areas were involved (Fig 1),
but the lesions frequently extended to the forearms,
1 _intemal surface of the arm, cervical area, and scalp.
In 2t least a few patients, we observed severe
Unusual, painful, nodular, edematous lesions on
the neck and face, suggesting a specific pathogenic
- 10le for sirolimus.

The role of sirolimus in the pathogenesis of acne
- May have many explanations including direct toxic
effects on follicles or its chemical toxic modification
: of scbum. The most likely explanation is that siroli-
- Mus inhibits the epidermal growth factor (EGF)
P_’rlthu-'ay, as is suggested by 3 lines of evidence.
First, it has been demonstrated that sirolimus inhibits

. EGF action by inhibiting the mTOR pathway.!
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Second, anticancer therapies that inhibit specifically
EGF (€225 antibody, gefitinib, and cetuximab) cause
cutaneous toxicity, especially acne, and this toxicity is
very similar to that caused by sirolimus as it induces
ingrowing paronychia inflammation, aphthous
ulceration, epistaxis, and xerosis.'>'7?° Last, testos-
terone up-regulates EGF receptor synthesis,
and sirolimus down-regulates testosterone synthe-
sis.*!#sirolimus might, therefore, induce acne be-
cause of its direct inhibition of EGF action (ie, the
mTOR pathway) and do so predominantly in men
because of the down-regulation of the EGF receptor
by testosterone suppression.

In summary, acne is a frequent side effect of
sirolimus in recipients of renal transplantation.
Despite the efficacy of acne therapies in many
patients, the eruption is sometimes severe and can
lead to sirolimus discontinuation.
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