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Hypersensitivity to progestogen, previously known as
autoimmune progesterone dermatitis, is an increasingly
recognized clinical entity that presents specific diagnostic and
treatment challenges. Clinical presentations are heterogeneous,
but can consist of hypersensitivity symptoms associated with the
progesterone surge during the luteal phase of the menstrual cycle
or after exposure to exogenous progestins. With the increasing
use of exogenous progesterone for contraception and fertility,
more cases of hypersensitivity to exogenous progestins have been
described. Here we will review proposed pathomechanisms for
progestogen hypersensitivity (PH) as well as the clinical
presentation of PH, testing strategies to aid in diagnosis, and
treatment options for patients with hypersensitivity to
progestogens. � 2017 American Academy of Allergy, Asthma
& Immunology (J Allergy Clin Immunol Pract 2017;5:566-74)
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The prevalence of autoimmune progesterone dermatitis
(APD) is unknown but believed to be a rare condition. APD has
varied manifestations ranging from immediate-type symptoms
such as urticaria, asthma, or anaphylaxis to delayed-type hyper-
sensitivity symptoms presenting as chronic dermatitis. The term
APD was first coined by Shelley et al in 19641 and is often used
to describe all progesterone hypersensitivity syndromes. How-
ever, the term APD does not accurately represent the heteroge-
neous clinical manifestations of hypersensitivity to progesterone
and there is little evidence to support an autoimmune patho-
mechanism for this disease. Therefore, more recently the term
progestogen hypersensitivity (PH) was proposed as a more ac-
curate term to describe this syndrome.2 Here we will review the
clinical presentation, diagnosis, treatment, and possible mecha-
nistic basis of PH and other hormonal hypersensitivity syn-
dromes, as the allergist/immunologist is uniquely positioned to
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Abbreviations used

APD- A
utoimmune progesterone dermatitis
ELISA- E
nzyme-linked immunosorbent assay

GnRH- G
onadotropin-releasing hormone

HRT- H
ormone replacement therapy

IVF- In
 vitro fertilization

LHR- L
eukocyte histamine release

MC-M
ast cell
NSAID- N
onsteroidal anti-inflammatory drug

OCP-O
ral contraceptive pill

PG- P
rostaglandin

PH- P
rogestogen hypersensitivity

UC- U
lcerative colitis
diagnose PH and tailor treatment based on each patient’s
symptoms and treatment preference.
PROGESTERONE METABOLISM AND

PHYSIOLOGIC ROLES

Before discussing PH, it is important to appreciate the
function of progesterone. Progesterone is derived from choles-
terol and its major metabolite is pregnanediol that is synthe-
sized in the liver. Synthetic progestins are made by adding
or modifying side chains. Most synthetic progestins are
derived from 19-nortestosterone, 17 a-hydroxyprogesterone, or
acetoxyprogestin.3 Progesterone has a broad range of metabolic
and physiologic effects related to embryogenesis, the menstrual
cycle, lactation, and pregnancy.4 It is a member of the steroid
hormone group called progestogens and is the major proges-
togen in the body. Progesterone is an important metabolic
intermediate in the production of other endogenous steroids
such as sex hormones and corticosteroids as well as a neuro-
steroid important in brain function.4 Progesterone is important
for causing changes to the endometrium during the luteal phase
to prepare the uterus for implantation. If pregnancy does not
occur, progesterone levels decrease resulting in menstruation.
During implantation and gestation, progesterone decreases the
maternal immune response allowing for pregnancy.4 Increased
progesterone levels have many other physiologic effects
including decreasing uterine smooth muscle contractility and
inhibition of lactation during pregnancy, and a fall in proges-
terone levels is believed to trigger lactation and labor.
In addition, progesterone acts as an anti-inflammatory and,
therefore, can regulate T-lymphocyte-mediated immune
responses.4 Given the many roles of progesterone on a spectrum
of organ systems, development of an immediate or delayed
hypersensitivity response to this hormone has broad ranging
implications beyond reproduction.
MAST CELL EXPRESSION OF ESTROGEN AND

PROGESTERONE RECEPTORS
Several investigators have demonstrated the presence of

estradiol (ERa and ERb) and progesterone (PRA and PRB) re-
ceptors on human, mouse, and rat mast cells (MCs).5 In
humans, mRNA expression of ERa but not ERb has been
demonstrated on MCs.5,6 Furthermore, it has been shown that
17b-estradiol resulted in rapid MC activation that was inhibited
by the ER antagonist, tamoxifen. Of importance, bone marrow-
derived MCs isolated from an ERa knockout mouse did not
degranulate in response to 17b-estradiol treatment indicating
that the 17b-estradiol effect on MCs is mediated through the
ERa receptor.5,6 In addition, treatment of human MC lines
in vitro with physiological concentrations of estradiol and pro-
gesterone resulted in significantly increased release of the MC
serine proteinase marker, b-tryptase.5 Further investigation into
the roles of PR and ER on MC in the pathomechanisms of PH
discussed below is required.
POTENTIAL PATHOMECHANISMS FOR PH

The menstrual cycle (Figure 1) is controlled by complex
hormonal interactions between the hypothalamus, pituitary, and
ovaries. It begins with shedding of the uterine lining, then
development of a mature oocyte during the follicular phase of the
menstrual cycle, which correlates with rising estrogen levels.7 The
luteal phase of the menstrual cycle starts with a luteal hormone
surge, which is followed by follicular rupture, oocyte release, and
then secretion of progesterone by the corpus luteum. Proges-
terone levels begin to rise 24 to 48 hours before ovulation and
tend to peak at day 20-21 of a 28-day cycle,3,8,9 which prepares
the uterus for implantation of the ovum. The majority of patients
with hypersensitivity to endogenous progesterone experience
symptoms during the peak progesterone levels of the luteal
phase2,10 occurring the week before menstruation and dissipate a
few days into menses; however, reactions can persist throughout
the menstrual cycle. PH needs to be differentiated from cata-
menial anaphylaxis (see below), which begins during menses and
can persist throughout the follicular phase.

It is unclear how patients become sensitized to progestogens.
One theory is that sensitization occurs with exposure of exoge-
nous progesterone or synthetic progestins used for contraception
or hormonal supplementation, which results in formation of
progestogen-specific IgE antibodies. When subsequent exposure
to a progestogen occurs, patients react because of cross-linking of
these antibodies.11 Many cases of PH are related to supra-
therapeutic doses of progesterone used for fertility treatments,
which further supports exogenous progestogen exposure leading
to consequent hypersensitivity.2,12,13 However, there are multiple
reports of patients who have never been exposed to exogenous
progestogen who develop PH.14-17 An alternative proposed
mechanism for sensitization is corticosteroid cross-sensitization by
corticosteroids that have a similar structure to progesterone.
Schoenmakers et al found that of 19 patients with hydrocortisone
allergy, 5 patients had positive patch testing to 17-a-progesterone.
However, only 2 patients in this study had symptoms consistent
with PH.18 Furthermore, corticosteroid cross-sensitization does
not explain PH in patients without documented corticosteroid
allergy, and many patients with PH tolerate topical and oral
corticosteroids as treatment for PH.

As discussed above, the underlying pathobiology of PH is
poorly understood, but given the heterogeneity of clinical mani-
festations, multiple mechanisms are likely. Evidence that type I,
immediate hypersensitivity plays a role in the underlying patho-
genesis of PH is supported by positive immediate skin prick or
intracutaneous testing to progesterone in many patients with
suspected PH.19,20 Evidence of basophil and MC activation
using functional assays also supports an IgE-mediated immune
response.1,21,22 In patients with immediate-type symptoms
suggestive of PH but with negative skin prick testing to



FIGURE 1. The menstrual cycle. FSH, Follicle stimulating hormone; GnRH, gonadotropin-releasing hormone; LH, leutinizing hormone.
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progesterone, it has been proposed that progesterone can modu-
late MC and/or basophil reactivity causing direct hormone-
induced MC activation and release of bioactive mediators.
However, Slater et al studied the effect of estrogen and proges-
terone on histamine release by basophils and found that neither
progesterone nor estrogen influenced basophil histamine release.
The authors concluded that the MC was more likely to be
involved in anaphylaxis related to progesterone, but given the
challenge of purifying tissue-resident MCs, they could not study
the effects of hormones on MCs in vitro.23 The reports of delayed
reactions to skin prick or intracutaneous testing may represent a
late phase skin test response or support a delayed, cell-mediated
mechanism.24-26

Immune complex formation and tissue deposition has also
been implicated mechanistically in PH. Cheesman et al describe
a patient with cyclical oral and perineal rashes who had circu-
lating immunoglobulin directed against 17-hydroxyprogesterone
with an IgG fraction containing a progesterone binding
component. They proposed that antigen-antibody interactions
occurring while progesterone levels rose were responsible
for the patient’s symptoms. Treatment with corticosteroids
for 2 months reduced the IgG concentration to normal levels.27

In another report, a patient with recurrent erythema
multiforme during the luteal phase of the menstrual cycle
had detectable immune complexes after challenge with
medroxyprogesterone.28

Shelley et al1 initially used the term autoimmune to describe
PH because their patient reacted to endogenous progesterone;
however, as discussed below, there is now ample evidence that
this condition can occur with endogenous and exogenous pro-
gestogens and is more likely an immediate-type hypersensitivity
reaction rather than an autoimmune response. In fact, there is
scant evidence supporting PH as an autoimmune condition. In
one case report, a patient was reported to have cyclical dermatitis
due to PH that preceded the development of ulcerative colitis
(UC) with positive perinuclear antineutrophil cytoplasmic anti-
bodies by 2 years,29 but there is no clear proof that the PH and
UC were related.
EPIDEMIOLOGY
PH is a rare and poorly recognized disorder with unknown

prevalence and incidence. It presents in women of childbearing
age with symptoms first occurring anytime from menarche to
menopause. Although PH typically affects only women, there is
one case of hypersensitivity to megestrol acetate in a male,



TABLE I. Clinical findings*

Dermatologic Eczematous dermatitis

Urticaria

Angioedema

Pruritus

Stomatitis

Erythema multiforme

Petechiae/purpura

Fixed drug eruption

Vesiculobullous/vesiculopustular lesions

Nondermatologic Asthma

Anaphylaxis

*Multiple simultaneous clinical manifestations occur in many patients.
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confirmed by positive skin testing to progesterone acetate.30 Both
a recent literature review of 89 patients and a large case series of
24 patients found the average age of onset to be in the third
decade of life, with a mean age of 27.3 years (range, 12-47 years)
and 29.7 years (range, 13-48 years), respectively.2,10 Family his-
tory of PH is not thought to be a risk factor, but there is one case
report of 3 sisters with PH.26 Although risk factors for PH have
not been rigorously evaluated, there does seem to be a relationship
between exogenous progestogen exposure and development of the
disease.2,10,13,31 Nguyen and Razzaque Ahmed10 found that 40 of
the 89 (44.94%) cases they reviewed had known prior exposure to
exogenous progestogen. Current or previous exogenous proges-
terone exposure is not always present and many patients experi-
ence symptoms only with endogenous progesterone exposure
during menstruation or pregnancy.15,32
CLINICAL CHARACTERISTICS
Symptoms of PH vary widely and include dermatologic and

nondermatologic manifestations (Table I). Dermatologic find-
ings include eczematous dermatitis,22,31 maculopapular rash,
papules and plaques, vesiculobullous and vesiculopustular le-
sions,1,3,33 urticaria with or without angioedema,12,13,16,17,34,35

petechiae and purpura,32,36 fixed drug eruption,37,38 vulvovagi-
nal pruritus,39 stomatitis,40,41 and erythema multiforme28,42

(Figure 2). Nondermatologic allergic manifestations such as
asthma and anaphylaxis17,37,43-45 can also occur. In some pa-
tients, multiple dermatologic and nondermatologic manifesta-
tions have been described.37,42,45,46

The timing of symptoms is most frequently associated with
the progesterone surge of the luteal phase of the menstrual cycle,
typically 3 to 10 days before menses. Therefore, the cyclical
nature of PH is a diagnostic clue for clinicians. However,
symptoms triggered by exposure to exogenous progestins, such as
those used for contraception or fertility treatments, do not
necessarily correlate with the menstrual cycle and some women
with PH have irregular menses. Both of these scenarios can
obfuscate or delay the diagnosis of PH if the clinician is not
aware of the polymorphic presentation of this condition.3,16

Patients with irregular menses may have endogenous progester-
one hypersensitivity,16 but may also be at increased risk of PH
due to exogenous progesterone exposure used to regulate the
menstrual cycle. Furthermore, some patients experience symp-
toms of PH at other times of the menstrual cycle. The natural
history of PH is also not well defined, but there are reports of
patients who have been followed long-term without remission of
symptoms,45 whereas others go into remission at menopause.20

There are no published reports of PH in postmenopausal
women receiving progestins with hormone replacement therapy
(HRT). However, epidemiological studies show an association
with new asthma diagnoses after postmenopausal hormone
treatment with estrogen with or without progestin.47 PH should
be considered in postmenopausal women on HRT with
compatible clinical symptoms.

PH can be triggered by endogenous progesterone, which is
secreted by the ovarian corpus luteum during the luteal phase of
the menstrual cycle16,48 or by the corpus luteum and/or placenta
during pregnancy.24,49 Among patients with pregnancy-
associated symptoms, PH can begin intrapartum, and may or
may not continue after childbirth.25,50,51 PH can also start in
the postpartum period, suggesting sensitization to high levels of
progesterone present during pregnancy.1,33,52 There are reports
of patients with PH, who developed worsening of symptoms
during pregnancy as systemic progesterone levels rose,28,31 and
paradoxically patients with PH before pregnancy who improved
in the intrapartum period.17,53 It has been proposed that
intrapartum improvement may be due to either autodesensiti-
zation to progesterone as it rises gradually during pregnancy,
or an attenuation of maternal immune responses during
pregnancy.33

PH can also be triggered by progestins in oral contraceptive
pills (OCPs),3,31,45 long-acting depot progestin preparations such
as medroxyprogesterone acetate,16,43,53 progestin-containing
vaginal rings,54 and progestin-containing intrauterine devices.2

Notably, high-dose progesterone required for in vitro fertiliza-
tion (IVF) can induce PH, which can limit the patient’s ability to
tolerate fertility treatment and achieve a desired pregnancy.31

A recent classification system based on endogenous versus
exogenous triggers of PH has been proposed to facilitate diag-
nosis and classification across specialties and focus attention on
exposures in addition to symptoms (Table II).2
DIAGNOSIS
The diagnosis of PH is primarily based on a clinical history of

hypersensitivity symptoms correlating with the luteal phase of
the menstrual cycle, or symptoms correlating with exposure to
exogenous progestogens. A careful clinical history is required to
evaluate other potential triggers, such as nonsteroidal anti-
inflammatory drugs (NSAIDs) that are commonly used in the
premenstrual period,54 and exclusion of other diseases such as
chronic idiopathic urticaria, atopic dermatitis, and allergic con-
tact dermatitis. However, when a high level of clinical suspicion
for PH exists, other testing modalities, such as progesterone skin
testing, progesterone challenge, and several in vitro assays, are
used to confirm the diagnosis.

Progesterone skin prick and intracutaneous testing has been
employed as a diagnostic test to confirm suspected PH.12,35,55

This test has been proposed to be helpful for identifying both
immediate2,20 and delayed25,26,56 hypersensitivity in PH.
Autologous serum skin tests, with sera obtained during the
follicular and luteal phases of the menstrual cycle, have also been
proposed as a useful tool for diagnosis of PH.55 The skin prick
test with full concentration pharmaceutical grade progesterone
(50 mg/mL) has been recommended followed by intracutaneous
tests with dilutions starting at a 1:1000 w/v concentration and



TABLE II. Classification of progestogen hypersensitivity (aka
autoimmune progesterone dermatitis)

Classification Triggers Manifestation

Endogenous

Primary Menses Perimenstrual symptoms

Pregnancy Monthly symptoms after completion
of non-IVF pregnancy

Exogenous

Secondary Supplemental
progestogen*

Symptoms only during supplemental
progestogen administration

Mixed† Supplemental
progestogen*

Took supplemental progestogen, then
develops perimenstrual symptoms

IVF, In vitro fertilization.
From Foer et al.2

*Includes nonnative progesterone and progestins.
†Defined as an initial reaction due to exogenous exposure, with subsequent reactions
to both exogenous and endogenous sources of progestogen.

FIGURE 2. The polymorphic cutaneous manifestations of progestogen hypersensitivity. A, Pustules and plaques; B, nummular eczem-
atous dermatitis; C, annular targetoid plaques; D, maculopapular rash; E, eczematous dermatitis; and F, angioedema/urticaria.
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increasing to a 1:10 w/v concentration in conjunction with
appropriate negative saline and positive histamine controls.2,12

As progesterone is not water soluble, it has to be suspended in
an ethanol or oil diluent. This can frequently lead to a false-
positive reaction given the irritating nature of the ethanol or
oil diluent, which thus limits the positive predictive utility of skin
testing as a diagnostic tool.2,56 Given the irritant reactions, the
ethanol or oil diluent without progesterone should be used as a
control. Intracutaneous testing with synthetic progestins has
been described55,57; however, synthetic progestins often contain
additives such as polyethylene glycol. Thus, although skin prick
and intracutaneous testing are used frequently to confirm sus-
pected cases of PH, the positive and negative predictive value of
skin testing is unknown and preparations of skin test reagents are
not standardized. Furthermore, although positive skin testing can
confirm a diagnosis in a patient with a compatible clinical his-
tory, negative skin testing does not rule out PH. Progesterone
patch testing has been attempted, but has not been shown to be a
useful diagnostic modality.58

Progesterone challenge has been used in the diagnosis of
PH.1,28 Although provocation can be useful to confirm suspected
PH in patients with an unclear diagnosis, it can aggravate the
patient’s severe dermatitis thereby leading to significant pro-
longed morbidity. Therefore, progesterone challenge should be
used judiciously given the associated risks. When possible,
alternative strategies should be employed such as skin testing,
empiric treatment tailored to specific symptoms, or empiric
progesterone desensitization.

A number of experimental in vitro tests have been used to
diagnose or confirm PH. Bernstein et al describe a direct leuko-
cyte histamine release (LHR) assay on basophils from a patient
with recurrent anaphylaxis, cyclic urticaria and angioedema,
and dermatitis. The LHR assay remained persistently positive
to 5-pregnandiol, and was inhibited by an antiprogesterone
mouse monoclonal antibody and mifepristone, a progesterone
inhibitor. The patient was also found to have progesterone-
specific IgE by enzyme-linked immunosorbent assay (ELISA).45

Interferon-g-release assay, as a way to assess drug-related T-cell
activity,52 has also been proposed. However, the most practical



TABLE III. Treatment options in progestogen hypersensitivity

Treatment category Drug class Potential problems

Symptomatic relief Oral antihistamines Incomplete efficacy

Topical glucocorticoids Incomplete efficacy

Systemic glucocorticoids Incomplete efficacy, long-term side effects

Ovulation suppression Combined oral contraceptive pills Possible hypersensitivity reaction to low-dose progesterone

GnRH agonists (ie, leuprolide) Estrogen withdrawal symptoms

Selective estrogen-receptor modulators (ie, tamoxifen) Estrogen withdrawal symptoms

17-a-Alkylated steroids (ie, stanozolol, danazol) Hirsutism, mood changes, LFT abnormalities

Oophorectomy Premature menopause, permanent loss of fertility

Desensitization Rapid desensitization to oral, IM, or
intravaginal progestogens

Resource intensive, risk of hypersensitivity reactions
during desensitization

Slow desensitization to oral progestins Risk of hypersensitivity reactions during desensitization

GnRH, Gonadotropin-releasing hormone; IM, intramuscular; LFT, liver function test.
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and reliable assay for identifying an IgE-mediated immune
response is by ELISA. Regardless of whether an in vitro assay
or skin testing is used to confirm immediate hypersensitivity,
a functional histamine release assay would be ideal for confirming
the predictive value of quantitative/semiqualitative specific IgE
antibody assays like ELISA. The availability of this functional
assay could obviate the need for progesterone provocation in the
future.

TREATMENT
Treatment for PH varies widely based on symptoms and long-

term goals, but generally focuses on controlling specific
symptoms or inducing anovulation if appropriate. The various
treatments that have been reported for PH are summarized in
Table III. Antihistamines have been trialed for relief of pruritus,
urticaria, and angioedema with variable rates of success. Some
patients have reported experiencing relief,17,44,46 whereas others
have not had improvement.59 Topical and oral glucocorticoids
have both shown to have efficacy in some studies,27,31 but are
not a viable long-term option for many patients due to the po-
tential for adverse systemic side effects.

OCPs have been used to suppress ovulation, but because they
contain both estrogen and progestins, these agents are frequently
not well tolerated.53 In this circumstance, desensitization to
OCPs has been successful.2

Gonadotropin-releasing hormone (GnRH) agonists, such
as leuprolide acetate, have been used to treat PH in patients
with severe symptoms refractory to other medical thera-
pies.16,44,45,53,60,61 At doses used to suppress ovulation, these
agents work by inhibiting pituitary gonadotropin release, thus
resulting in inhibition of ovulation and suppression of luteal
progesterone.62 Slater et al conducted a small, double-blind
crossover study of a GnRH agonist in 4 women with a
history of recurrent idiopathic anaphylaxis. Only 2 of the 4
patients improved on the GnRH agonist, and the 2 who
improved demonstrated positive skin testing to medrox-
yprogesterone acetate and anaphylaxis to luteinizing hormone-
releasing hormone infusion, indicating that the GnRH
responders had PH.61 Although GnRH agonists can success-
fully treat PH, they must be used with caution in PH given
their unfavorable side-effect profile. Most side effects from
GnRH agonists result from the suppression of estrogen, and
include amenorrhea, hot flashes, urogenital atrophy, and bone
loss.63 Women requiring treatment with GnRH agonists over
6 to 12 months are at increased risk for osteopenia and oste-
oporosis,64,65 which limits the use of these agents in PH
because it requires long-term inhibition of ovulation for
amelioration of symptoms. Furthermore, GnRH agonists are
not a feasible long-term option in younger women with PH
who desire to conceive.

Symptoms consistent with immediate and delayed hypersensi-
tivity have been successfully treated with progesterone desensiti-
zation.2,13,17 The exact mechanism by which desensitization to
progesterone induces tolerance is unknown, but may be secondary
to IgE-dependent tolerance observed with desensitization to other
drugs.66-68 Indications for desensitization include severe symp-
toms not controlled with standard medications such as progestin
containing OCPs or antihistamines.2 Another indication for
desensitization is the need for high-dose progesterone for medical
treatment, as is required for IVF.13,17 Rapid progesterone desen-
sitization has been used to relieve urticaria and angioedema trig-
gered by progesterone exposure.17 This treatment has also been
utilized in patients who need carefully timed tolerance of proges-
terone to coincide with fertility treatment, such as before embryo
transfer in IVF.2,13 Successful rapid desensitization protocols have
been described to oral, intravaginal, and intramuscular progester-
one.2,12,13 Pretreatment should be tailored to the patient’s specific
symptoms. Successful pretreatment regimens include antihista-
mines and oral corticosteroids.17 Slow oral desensitization pro-
tocols have also been used successfully in patients with dermatitis-
type symptoms. One such protocol is to use a combined OCP
containing estrogen and progestin. After desensitization patients
are continuously cycled on theOCP, so that there is no cessation of
progesterone exposure leading to resensitization.2 Figure 3 pro-
vides examples of slow and rapid oral desensitization protocols as
well as an intramuscular protocol that have been successfully used
for treatment of PH.2,13

Stanozolol and danazol, 17-a-alkylated steroids, have been
used successfully in combination with glucocorticoids for pre-
menstrual flares of chronic urticaria;50,59 however, undesirable
side effects of hirsutism, mood changes, and increased liver
function tests limit their use. Tamoxifen, a selective estrogen-
receptor modulator, has also been used to suppress ovulation
in patients with PH,28,41,48 but by blocking endogenous estro-
gen, tamoxifen can cause symptoms of hypoestrogenemia similar
to GnRH agonists discussed above.



FIGURE 3. Oral and intramuscular progestin desensitization protocols. A, Slow oral protocol. B, Two-day oral protocol. C, Rapid IM
protocol. IM, Intramuscular; IVF, in vitro fertilization. Reproduced with permission from Foer et al2 and Prieto-Garcia et al.13

FIGURE 4. Algorithmic approach for evaluation and treatment of progestogen hypersensitivity. IM, Intramuscular; IVF, in vitro fertiliza-
tion; PH, progestogen hypersensitivity. Reproduced with permission from Foer et al.2
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Oophorectomy has been employed as a definitive treatment
for patients with severe PH that cannot otherwise be managed
medically.1,14,15,40 Certainly this approach would be a last resort
for the most severe refractory cases and preferably not in women
who still wish to conceive.
The allergist/immunologist is positioned to work closely with
dermatologists, gynecologists, and reproductive endocrinologists
to optimize treatment of PH and meet individual patient goals.
Figure 4 provides an algorithmic approach to the evaluation and
treatment of a patient with suspected PH.2
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OTHER REPRODUCTIVE HORMONE

HYPERSENSITIVITY SYNDROMES

Estrogen hypersensitivity
Hypersensitivity to endogenous and exogenous estrogens has

also been described in several case series and case reports.69-73

This syndrome has been called estrogen dermatitis, and charac-
teristically presents as a premenstrual flare of urticaria or a
delayed-type dermatitis.69 It is confirmed by a positive immediate
or delayed intracutaneous estrogen test69,70 or an estrogen chal-
lenge.71 Estrogen suppression with tamoxifen,69,70 leuprolide
acetate,74 progestin-only contraceptive,73 and oophorectomy71

has been used successfully to treat this condition. In patients
with symptoms related to exogenous estrogen exposure, with-
drawal of oral estrogen therapy is advised and has been effective.69

Although the etiology of the syndrome remains unknown, a
dendritic cell-mediated allergic mechanism has been postulated.72

Catamenial anaphylaxis

Catamenial anaphylaxis and dermatoses are also temporally
associated with the menstrual cycle, but the timing differs from
symptoms associated with PH. In catamenial anaphylaxis,
symptoms correlate with the onset of the menstrual cycle, not the
period of peak progesterone concentrations before the onset of
menses as observed with PH.43 Catamenial anaphylaxis occurs
when progesterone and estrogen levels decline significantly at the
onset of menses (Figure 1). However, some also use the term
catamenial anaphylaxis to describe premenstrual reactions to
progesterone.57,75 It has been proposed that catamenial symp-
toms coinciding with the onset of menses are triggered by
endometrial release of prostaglandins (PGs), which are highest on
day 1 of the menstrual cycle.76,77 PGF2 is synthesized by the
endometrium78 and is related to mediator release by uterine
MCs.79 Differentiating between PH and catamenial symptoms
may be important, as different treatments for catamenial symp-
toms have been proposed. Burstein et al report a patient with
recurrent anaphylaxis occurring in the first 24 hours after onset
of menses, who had improvement of symptoms after treatment
with indomethacin, which inhibits PGs. Complete resolution of
the patient’s symptoms occurred after hysterectomy and sal-
pingo-oophorectomy.76

Lactation-associated anaphylaxis

Anaphylaxis associated with lactation is very rare, and there are
few reported cases.80-85 In most cases, the onset of symptoms
occurs in the first few days after delivery and is associated with
the act of breastfeeding or manual expression of breast milk. The
anaphylactic events have been associated with elevated serum
tryptase.81 Symptoms can occur with subsequent pregnan-
cies.82,83 The underlying cause of lactation-associated anaphy-
laxis is not well understood, but it has been proposed that the
rapid decrease in progesterone leads to an exaggerated histamine
response.85 The theory of hypersensitivity to hormones associ-
ated with lactation such as prolactin and oxytocin has also been
explored, but no positive skin testing to these hormones has been
elicited in patients with lactation-associated anaphylaxis.82,85

It is also possible that the use of NSAIDs in the postpartum
period may be responsible for the anaphylactic event,80,82,85 as
NSAIDs are commonly used for postpartum pain control. In
some patients, the symptoms resolve after several days of
breastfeeding.82 When symptoms do not resolve, treatment with
suppression of lactation83,85 is employed.
CONCLUSIONS

A number of syndromes associated with hypersensitivity to
female reproductive hormones exist. Hypersensitivity to proges-
terone is most commonly reported, but there are also hyper-
sensitivity syndromes associated with estrogen exposure,
menstruation, and lactation. Prompt recognition of these syn-
dromes will allow for appropriate treatment of the hypersensi-
tivity symptoms, which involves collaboration with the patient’s
primary care doctor and/or gynecologist to employ the most
appropriate treatment intervention(s) taking into account effi-
cacy, safety, and patient preference.
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