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 Letter to Dermatology 

  Based on the patient’s history and clinical features typical of 
an AIPD  [3] , to demonstrate the presence of hypersensitivity to 
progesterone, we performed patch testing, prick and intradermo-
reactions with progesterone solubilized in sesame oil as described 
 [2, 3] .

  All these investigations were performed during the follicular 
phase to avoid interference with endogenous progesterone. While 
patch and prick testing remained negative, intradermoreaction 
with micronized progesterone (at a concentration of 50 mg/ml 
diluted at 1/10 and 1/100 in sesame oil) elicited both an immediate 
and delayed reaction.

  The test at the 1/10 dilution triggered a very intense immediate 
reaction at the site of testing with a pruritic plaque of 6 cm in di-
ameter associated with diffuse lesions (delayed reaction) on the 
trunk reproducing the usual relapsing dermatosis. The pruritic 
plaque persisted for 4 weeks. The obtained results were scored as 
positive provocation test. In contrast, testing with sesame oil 
alone triggered only a slight erythema consistent with a toxic re-
action as previously described  [2] .

  With the informed consent of the patient, we next performed 
cytokine arrays (Ray Bio Human Cytokine antibody array; C se-
ries 2000; panel 6.1, 7.1, 8.1; http://www.raybiotech.com/map_
all_m.asp#11) using tissue lysates prepared from normal and le-
sional skin specimens obtained from our patient. Among the 180 
tested proteins, we found an increased expression of angiogenin, 
adiponectin, agouti-related protein, epidermal growth factor re-
ceptor (EGFR) and intercellular adhesion molecule 1 in lesional 
skin compared to uninvolved skin ( fig. 3 ).

  AIPD is a rare but characteristic entity, of which at least 70 
cases have been described so far  [1] . Its clinical presentation is ex-
tremely variable with erythematous, macular, papular and/or ve-
sicular rashes  [7–9] , palmoplantar dyshidrosis  [2, 10] , erythema-
multiforme-like lesion  [2–4, 11, 12] , stomatitis  [9]  as well as urti-
caria  [13, 14] , angioedema  [6]  and anaphylactic-like shock  [7, 10, 
15] . The lesions typically and constantly relapse during the luteal 
phase of the menstrual cycle. Besides cutaneous testing with pro-
gesterone as carried out in our case, other investigations useful for 
the diagnosis of AIPD include the intramuscular injection of me-
droxyprogesterone acetate  [4, 8] , a vaginal progesterone provoca-
tion test  [16] , search for circulating antibodies to progesterone  [1, 
2] , basophilic degranulation tests  [4] , as well as the Elispot assay 
to identify progesterone-sensitive interferon- � -producing cells 
 [11, 17] .

  The pathogenicity of AIPD is unclear. A model predicts an im-
mune reaction to endogenous progesterone during the menstrual 
cycle  [4] . This dermatosis, which is exclusively observed in wom-
en during child-bearing years, disappears completely with the 
menopause, an observation highlighting the importance of hor-
monal triggers. It has been suggested that previous progesterone 

 Key Words 
 Autoimmune progesterone dermatitis  �  Progesterone  �  
Angiogenin  �  Epidermal growth factor receptor signaling 
pathways  �  Cytokine array   

 We describe a patient with features typical of autoimmune 
progesterone dermatitis (AIPD), a rare polymorphous menstrual-
cycle-related dermatosis  [1–6] . To gain better insight into the 
pathogenesis of this peculiar entity, we here carried out skin test-
ing for hypersensitivity to progesterone as well as a cytokine array 
study using nonlesional and lesional skin obtained during a flare 
of her skin disease. 

 A 30-year-old woman in good general health had a history of 
a chronic relapsing pruritic eruption involving the waist and the 
sides of the trunk, evolving since the age of 22 years. The patient 
described constant relapses of lesions during the second half of 
the menstrual cycle between days 18 and 21 which regressed spon-
taneously on day 2 or 3 of the following cycle. The intensity of this 
cyclical eruption, which was aggravated by fatigue and stressful 
events, varied with each menstrual cycle with approximately 3 
invalidating episodes per year. During the latter, lesions also in-
volved the axillary folds. A topical betamethasone ointment had 
little effect on her skin eruption. It is noteworthy that marked 
clinical improvement had been observed when the patient was 
under oral contraceptives over the past 10 years [gestodenum and 
ethinylestradiolum (Harmonet � ), drospirenonum and ethinyl-
estradiolum (Yasmine � )]. More recently, an intravaginal device 
with etonogestrel and ethinylestradiolum (Nuva Ring � ) also 
ameliorated her condition.

  On examination, the patient presented erythematous papulo-
vesicles and plaques involving the waist and the sides of the trunk 
( fig. 1 a, b). Light microscopy studies of a biopsy specimen ( fig. 2 ) 
obtained from a lesion of the trunk in the acute phase showed 
spongiform dermoepidermitis with a perivascular lymphocytic 
infiltrate composed primarily of CD4-positive cells. Direct im-
munofluorescence microscopy studies obtained from perilesion-
al skin were negative.
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a b

c d

  Fig. 2.  Histological skin sections ( a ,  b ) from a biopsy specimen obtained from the flanks in the acute phase 
showing spongiform dermoepidermitis with a perivascular lymphocytic infiltrate that contains both CD4-
positive ( c ) and CD8-positive T cells ( d ) with a predominant CD4-positive T cell population. 

a b

  Fig. 1.   a  Presence of partially grouped pap-
ulovesicular lesions on the abdomen and 
lateral trunk.  b  Close-up view of the le-
sions. 
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exposure (i.e. oral contraceptives, intrauterine devices containing 
progesterone, menarche, pregnancy) results in the stimulation of 
a hypersensitivity reaction to the endogenous hormones and sub-
sequently leads to overt disease in predisposed patients  [1, 2, 4, 
15] . In line with this idea, in our case oral contraception was in-
troduced 1 year prior to the development of AIPD. A molecular 
alteration of the endogenous secreted hormone inducing an im-
munological response  [1]  as well as high progesterone levels with 
exacerbation of type I and III hypersensitivity reactions have also 
been implicated in AIPD  [1, 4, 13] . The fact that the eruption is 
restricted to the luteal phase with a relatively high progesterone 
level secreted by the ovary and adrenal gland supports this hy-
pothesis, whereas the concentration-dependent development of 
the eruption argues against a simple allergic reaction.

  To gain better insight into the mechanisms of the disease, we 
carried out a cytokine array assay ( fig. 3 ). Although there was no 
clear increase in proinflammatory cytokines (including tumor 
necrosis factor  � , interleukins 1 and 17) in lesional skin obtained 
compared to uninvolved skin during the acute phase, the modest 

1

2 3 4
5

6

Resting Acute

Array 6.1

Array 7.1
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  Fig. 3.  Protein arrays (Raybiotech cytokine 
antibody array 6.1, 7.1, 8.1) were performed 
on protein extracts prepared from skin bi-
opsies according to manufacturer instruc-
tions. Each array was incubated with an 
identical amount of proteins. After expo-
sure ECL films were digitalized and the 
image processed in photoshop to normal-
ize, using the positive control as reference 
as recommended by the manufacturer. 
Detail on the arrays’ composition can be 
found elsewhere (http://www.raybiotech.
com). 1 = Angiogenin; 2 = adipocyte com-
plement-related protein 30/adiponectin;
3 = agouti-related protein; 4 = angiopoi-
etin; 5 = EGFR; 6 = intercellular adhesion 
molecule 1.         

increase of intercellular adhesion molecule 1 expression contrib-
uted most likely to the lymphocytic perivascular dermal infiltra-
tion ( fig. 2 ).

  The presence of angiogenin expression in lesional skin is note-
worthy, since this small polypeptide is a potent inducer of angio-
genesis and is implicated in endometrial tissue physiology  [18] . 
Furthermore, its expression can be modulated in vitro by proges-
terone  [19] . Recently, angiogenin was found to be expressed in 
human dermal papilla cells  [20] . Since these cells are known to 
express progesterone receptors  [21] , it is tempting to speculate that 
the observed upregulation of angiogenin is controlled by proges-
terone and is directly implicated in the pathogenesis of AIPD. 
With regard to the observed upregulation of EGFR in our case, 
increasing evidence exists indicating that EGFR-linked signaling 
pathways have a major impact on inflammatory and immune re-
actions in the skin  [22] . Since progesterone is able to activate a 
number of genes involved in biological processes, including in-
flammation  [23] , EGFR-related effects may thus also participate 
in AIPD physiopathology.
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  Finally, the biological relevance of the observed increased ex-
pression of adiponectin, a regulator of energy homeostasis  [24]  of 
the natural antagonist of melanocortin receptors as well as agou-
ti-related protein  [25] , remains unclear.

  Various treatments have been described in AIPD. Suppression 
of progesterone secretion is more efficient than corticosteroids or 
antihistamines. Estroprogestative contraception is the most com-
monly used therapy  [1, 2, 5, 7, 26] . Other treatments include da-
nazol  [27] , a synthetic steroid analog that inhibits LH and FSH 
surge, azathioprin  [5] , tamoxifen  [9, 28]  as well as oophorectomy 
 [4, 6, 14] . However, LH-RH analogs which induce reversible 
menopause are often preferred  [1, 29] .

  In conclusion, better characterization of the pathways in-
volved in the development and persistence of the cyclical flares of 
AIPD may open a path for new targeted treatment modalities. 
Protein and gene expression array data constitute a potential ap-
proach to obtain insights into the pathogenesis of this intriguing 
entity.
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