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Key Messages

e Although endogenous or exogenous exposure to progesterone or estrogen that induce a spectrum of hypersensitivity reactions and/or
other skin eruptions are believed to be uncommon, their prevalence is currently unknown.

e Clinical manifestations are heterogeneous but typically involve cyclical manifestation of a spectrum of dermatitis conditions and/or
systemic symptoms.

e Diagnosis is made primarily by history in conjunction with in vitro assays to measure specific IgE and provocation challenge testing
when appropriate; judicious use of skin testing is recommended because of their irritant-causing effects.

e Pathomechanisms are incompletely understood but likely involve IgE-mediated immediate-type hypersensitivity.

e Treatment is aimed at symptomatic control with nonsedating histamine; antihistamines, short-term use of systemic glucocorticoids,
progesterone desensitization, and/or suppression of ovulation by a pharmacologic or, as a last resort, surgical approach.
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e Read the article and reflect on all content as to how it may be applicable to your practice.

e Complete the post-test/evaluation and claim credit earned. At this time, physicians will have earned up to 1.0 AMA PRA Category 1
Credit™. Minimum passing score on the post-test is 70%.
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Learning Objectives
At the conclusion of this activity, participants should be able to:

o Define the 3 main identified types of cyclical hypersensitivity and appreciate their clinical presentations.
e Describe the proposed etiology and pathomechanisms of cyclical hypersensitivities.
e Discuss how to diagnose and treat cyclical hypersensitivity disorders.
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Introduction

A 16-year-old girl presented with recurring cyclical erythema-
tous pruritic persistent rash that had vesicles at times, lip swelling,
dizziness, tingling and burning on face and lips, hands tingling, and
chest tightness for the past 2 years. The symptoms typically began 2
to 3 days before the onset of her menstrual cycle and continue into
the cycle for 3 to 4 days before dissipating. However, because of the
irregular nature of her cycles, which were treated with an oral
estrogen-progestogen contraceptive pill, she sometimes noticed
the onset of symptoms 1 or 2 days after the onset of her flow. Her
symptoms were not alleviated with standard combination therapy,
including maximum doses of histamine; (H1) antihistamines, an
H-antihistamine, and a leukotriene receptor antagonist. Because of
the cyclical nature of her symptoms, a serum specific IgE assay to
progesterone was performed, which revealed elevated levels. A trial

of leuprolide resolved her symptoms, confirming the diagnosis of
progesterone hypersensitivity (PH). Progesterone desensitization
was attempted but was not tolerated because of the above recur-
ring symptoms despite a gradual, slow up-dosing schedule during a
6-month period. Subsequently, subcutaneous injections of 300 mg
of omalizumab were started every 4 weeks, which allowed her to
tolerate progesterone desensitization. Currently, she remains
symptom free on standard combined oral contraceptive pills.

Background

Most cases of hypersensitivity or anaphylaxis are the direct
result of isolated, exogenous exposure to a culprit allergen. In some
circumstances, endogenous or exogenous exposure to allergen can
present as cyclical organ-specific hypersensitivity or as systemic
anaphylaxis. Examples include progestogen hypersensitivity,
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Figure 1. Menstrual cycle. FSH, Follicle stimulating hormone; GnRH, gonadotropin-releasing hormone; LH, luteinizing hormone. Reproduced from Buchheit et al'” with permission.

estrogen hypersensitivity, catamenial anaphylaxis, or lactation-
associated anaphylaxis. Although believed to be rare, each of
these disease entities has been well documented in the medical
literature. Of these conditions, PH is the most common. Therefore,
this review will discuss the clinical presentation, diagnosis, treat-
ment, and proposed pathomechanisms of various causes of cyclical
hypersensitivity or anaphylaxis with a primary focus on PH.

Epidemiology

Cyclical hypersensitivity is relatively rare, with fewer than 200
total reported cases. It is likely underdiagnosed, and there are
currently no published epidemiologic data that quantify incidence or
prevalence. Women of child-bearing age are predominantly affected,
with symptom onset starting between menarche and menopause. A
review of 89 published cases and a large case series with 24 patients
revealed a mean age at onset of 27.3 years (range, 12-47 years) and
29.7 years (range, 13-48 years), respectively."? There is one published
case report of a male with hypersensitivity manifested by general-
ized, pruritic, erythematous, morbilliform, scaling dermatitis to
megestrol acetate, a synthetic orally active form of progesterone
used to stimulate appetite and weight gain in cachectic patients.>

In addition to being a reproductive-age female, having current
or prior exogenous progesterone exposure appears to be a risk
factor,” although there are many case reports in patients who
experience symptoms without prior exogenous progesterone
exposure, which only correlated with endogenous progesterone
exposure during menses or pregnancy.*” Of note, cyclical hyper-
sensitivities have not been reported in postmenopausal women
undergoing hormone replacement therapy.

Menstrual Cycle Physiology

Progesterone is an endogenous steroid-derived sex hormone that
plays critical roles in the female menstrual cycle, pregnancy, lactation,
and human embryogenesis. In addition to its roles in reproductive
physiology, it has anti-inflammatory properties and plays a role in T-
lymphocyte—mediated immune responses.® During the menstrual
cycle, the ovarian corpus luteum secretes progesterone during the
luteal phase, which prepares the uterine endometrial lining for ovum
implantation and subsequent pregnancy. Progesterone levels start to
increase approximately 24 to 48 hours before ovulation and peak at
approximately days 20 to 21 of a 28-day cycle (Fig. 1). If no implan-
tation occurs, progesterone levels decrease and the endometrial lin-
ing sloughs, resulting in menstruation. If implantation occurs,
progesterone levels remain elevated, and the maternal immune
response is dampened to help allow for embryogenesis. During
pregnancy, progesterone also relaxes uterine smooth muscle
contractility and inhibits lactation. Eventually, progesterone levels
decrease to precipitate labor and induce lactation.® 8

Catamenial Hypersensitivity

Dermatoses and anaphylaxis in temporal association with the
menstrual cycle have been reported.” '? Catamenial anaphylaxis
correlates with onset of menstrual cycle when progesterone and
estrogen levels begin to decrease after menses onset. This is in
contrast to symptoms of progestogen hypersensitivity, which occur
at peak concentration of progesterone, which occurs before onset of
menses.® The term catamenial anaphylaxis has also been used in
the literature to describe premenstrual responses to progester-
one.”!! One suggested pathomechanism is that the hypersensitivity
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reaction is triggered by release of prostaglandins from the endo-
metrium, which peaks on the first day of the menstrual cycle. It is
thought that progesterone F, synthesized by the endometrium
mediates uterine mast cell activation and release of bioactive me-
diators, leading to clinical symptoms.'®'?!* Successful treatment
for catamenial hypersensitivity has been achieved in some cases
with nonsteroidal anti-inflammatory agents such as indomethacin,
which inhibit prostaglandins, and by hysterectomy with bilateral
salpingo-oophorectomy.'®

Progestogen Hypersensitivity

PH, a form of catamenial anaphylaxis, manifests clinically with
cutaneous and noncutaneous signs and symptoms. Patients usually
present with localized cutaneous or systemic symptoms, although a
given patient’s reaction may evolve with time and vary from month
to month. Patients can present with multiple cutaneous reactions,”
including maculopapular rash, papules and plaques,'®!” eczema-
tous dermatitis,’®'® urticaria with or without angioedema,’ %’
vesiculobullous and/or vesiculopusutular lesions,”'® petechiae
and purpura,®?® stomatitis,>’-*® vulvovaginal pruritus,”® erythema
multiforme,>*>' fixed drug eruption,®>*> or Stevens-Johnson syn-
drome.>** In each of these cases, PH was confirmed through
positive progesterone skin testing (immediate epicutaneous and
intracutaneous testing, delayed intracutaneous testing response, or
patch testing), a progesterone challenge that provoked symptoms
or clear improvement with treatment, which are discussed below.

As mentioned, some patients with PD present with systemic
reactions. Bernstein et al*® reported a detailed case of a 26-year-old
woman on an estrogen-progestin oral contraceptive to manage
oligomenorrhea and polycystic ovarian syndrome who subse-
quently developed anaphylaxis manifested by lip and facial
angioedema, bronchospasm, and hypotension within 48 hours of
starting the contraceptive. Use of the contraceptive was dis-
continued. Two weeks later, use was restarted with a similar re-
action, followed by 3 additional episodes of anaphylaxis of
increasing severity while she continued to take the contraceptive.
Years later, the same patient developed maculopapular dermatitis
on her face and neck that occurred cyclically with her menstrual
cycle. She responded to an oral gonadotropin-releasing hormone
(GnRH) agonist and subsequently to an intranasal GnRH agonist
preparation. Of note, her symptoms resolved after menopause
many years later. In contrast, a 24-patient case series of PH reported
that 13% had symptoms of asthma, which correlated with exoge-
nous estrogen exposure or menstrual cycle.!

Symptom onset can be at any time point from menarche to
menopause, without a clear inciting event. Some patients have had
onset of symptoms after completion of an uneventful pregnancy.
For women exposed to exogenous progestogens, symptoms may
start any time after first exposure and have been reported to be
triggered by exogenous progestogens alone or in conjunction with a
surge in progesterone during the menstrual cycle.

Timing of symptoms differs with disease caused by endogenous or
exogenous progestogens. For reactions to endogenous progesterone,
the cyclical nature of reaction in association with the menstrual cycle
isanimportant diagnostic criterion. Signs and symptoms occur during
times with peak progesterone levels of the luteal phase, which typi-
cally occurs 3 to 10 days before menses onset."? Although symptoms
may persist throughout the entire menstrual cycle, they frequently
resolve after a few days of menstruation but can persist through the
cycle. Cyclical patterns can be challenging to detect in women with
irregular menstrual cycles, particularly because of difficulty in
establishing a correlation between symptoms and progesterone
surge. Cycles that are greater than 45 days tend to be anovulatory or
oligo-ovulatory and thus are unlikely to have the progesterone surge
that elicits PH. Thus, other causes should be considered in such

patients.” For exogenous progestin exposure, reactions typically
correlate with administration of exogenous progestogens, and thus
there is often no association with the menstrual cycle.

Estrogen Hypersensitivity

Endogenous and exogenous estrogen hypersensitivity reactions,
also a form of catamenial hypersensitivity, have been described in
multiple case reports and case series.’” % The typical presentation
involves a premenstrual flare of urticaria or delayed-type dermatitis,
consistent with its reference in the literature as “estrogen derma-
titis.”>® Estrogen hypersensitivity can be confirmed by positive im-
mediate or sometimes by delayed intracutaneous testing.>%3°
Another diagnostic approach is a positive estrogen challenge
result.>” The pathomechanism is not fully understood, but an allergic
mechanism mediated by dendritic cells has been proposed.*° Suc-
cessful treatment has been demonstrated with suppression of es-
trogen with estrogen modulators, such as leuprolide acetate*! or
tamoxifen.>®>° Other effective approaches include progestin-only
contraceptive*” or oophorectomy.>” Patients who are symptomatic
because of exogenous estrogen exposure have been able to mitigate
symptoms by stopping estrogen therapy.>®

Lactation-Associated Hypersensitivity

A number of cases that involve lactation-associated anaphylaxis
have been reported.*> *® The cases are typically associated with
manual expression of breast milk or the act of breastfeeding, usually
in the first few days after delivery. Elevated serum tryptase levels
have been reported with breastfeeding-associated anaphylaxis.*®
Although this condition is not a true form of cyclical anaphylaxis,
it is believed to be regulated by changes in progesterone levels
during and after labor. The proposed mechanism has been postu-
lated to involve progesterone stabilization of mast cell membranes
during pregnancy and further stabilization during labor because of
increased cortisol release followed by a postpartum decrease in
hormones essential for lactogenesis, leading to an exaggerated
histamine response.*> An alternative theory is that postpartum
nonsteroidal anti-inflammatory drugs, often given for pain control,
may be the trigger for anaphylaxis.*>*%4’ Finally, hypersensitivity to
hormones involved in breast milk production and excretion are also
considerations. However, skin testing to prolactin and oxytocin
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Figure 2. Algorithmic approach for diagnosis and treatment of progestogen hy-
persensitivity. IM, intramuscular; IVF, in vitro fertilization; PH, progestogen hyper-
sensitivity. Reproduced from Foer et al' with permission.
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produced negative results.*>*® In some cases, lactation-associated
hypersensitivity or anaphylaxis have occurred with subsequent
pregnancies.*>“% Although these cases could also represent idio-
pathic anaphylaxis, in several cases, symptoms resolve after a few
days of breastfeeding.*® When symptoms do not resolve, pharma-
cologic suppression of lactation with a medication such as bromo-
criptine has been reported to be a useful strategy.*>>

Etiology and Potential Pathogenesis for Cyclical
Hypersensitivities

Because cyclical hypersensitivities have diverse clinical mani-
festations, multiple mechanisms are likely involved that vary
among patients. Most cases of cyclical hypersensitivity are sec-
ondary to PH, such as exposure to exogenous progestins or
endogenous progesterone. Exogenous progestin exposure is often
through contraceptive pharmaceuticals, including oral contracep-
tive pills,”'®3¢ depot medroxyprogesterone,’**° or progestin-
containing intrauterine devices' or vaginal rings.’® In addition,
high-dose progesterone exposure during emergency contraception
or in vitro fertilization has been associated with PH."'® Endogenous
progesterone is secreted during the luteal phase of the menstrual
cycle by the corpus luteum.?® In the event of pregnancy, endoge-
nous progesterone is initially secreted by the corpus luteum and
then by the placenta once formed.”*”!

Most forms of PH are thought to be an immediate-type (type I)
hypersensitivity. In this circumstance, the body forms progestogen
specific IgE, typically after exposure to exogenous progestogens,
such as synthetic progestins used in contraception or exogenous
progesterone. It is plausible that exogenous progestins could be
recognized as foreign by the immune system because they are
derived from modifying side chains of 19-nortestosterone, 17-a-
hydroxyprogesterone or 17-acetoxyprogesterone. These may be
sufficiently different from endogenous progesterone to invoke
antibody production against a perceived foreign threat. Once the
body has formed progestogen specific IgE, subsequent exposure may

elicit an immediate reaction by cross-linking of IgE antibodies on
surface of mast cells and/or basophils, with subsequent degranula-
tion and mediator release.**?° Positive skin test results (discussed
below) have been found in many cases of PH, which provides sup-
porting evidence of an immediate hypersensitivity mechanism.?>>?
Further evidence of an immediate hypersensitivity mechanism is
found using functional assays of mast cell and basophil activa-
tion.'>>> Some patients have a reaction history but negative skin
prick test results to progesterone. In this case, a putative mechanism
may be direct progesterone-induced mast cell or basophil activation
with subsequent release of mediators. Although mast cells express
progesterone and estradiol receptors, the direct activating effect by
hormones on mast cells has not been well studied.>*>°

It is also hypothesized that some PH reactions are mediated
through a delayed-type (type IV), T-lymphocyte—mediated hyper-
sensitivity, which may in part explain the vesicular eruptions
experienced by our patient. Evidence of delayed-type hypersensi-
tivity is supported by delayed reactions to progesterone skin prick or
intracutaneous testing by some patients.”">”*® This mechanism is
additionally supported by a study in which 5 of 19 patients with
contact dermatitis to hydrocortisone had positive patch test result to
17-a-progesterone. In this study, the authors postulated that cross-
sensitization to progesterone may result from primary sensitization
with structurally similar corticosteroids. Notably, only 2 of 5 patch
test—positive patients had a clinical reaction consistent with PH.>°
Furthermore, reactions from topical and oral corticosteroids are
not typically found in patients with PH, and corticosteroids are
commonly used to treat PH. Severe reactions linked to progestogen
exposure that are consistent with cyclical Stevens-Johnson syn-
drome have also been described, which provides further evidence
for a cell-mediated process.>*3°

Lastly, the existence of progesterone specific IgG antibodies with
subsequent immune complex formation and tissue deposition (type
III hypersensitivity) has been proposed as a mechanism for PH. A
patient with cyclical development of oral and perineal rashes had

A Day Dose (based on progestion component) No, of capsules X capsule dose per day Total daily dose
1 1.25 pginam, 2.5 ug inPM 1x1.25pg;2x1.25pg 3.75 ug
2 2.5 uginam, 12.5 pgin pm 2x125ng;1x12.5pug 15 ug
3 12.5 pgin Am, 2.5 ug inPM 1x12.5pg;2x12.5 pg 37.5 ug
4 37.5 uginam, 12.5 pgin pm 3x12.5nug; 3 x12.5 ug 75 ng
S 50 puginam, 2.5 ug inPM 1 x50 pg; 1 x50ng;2x12.5 pg 125 ng
6 250 pg 2x125 g 250 ug
7 500 pg 4 x 125 pg 500 pg
8 500 pg 4 <125 pg 500 pg
9 1 mg 1 x1mg 1 mg
Target dose for this period. Norethindrone 1 mg/ethinyl estradiol 0.02 mg.
B Time h Dose c Time Dose of IM progesterone S0 mg/mL
00:00 (first day) 0.1 mg 0 min 1 mg
00:45 1 mg 30 min 2 mg
01:30 5 mg 60 min 4 mg
02:15 10 mg 90 min 8 mg
03:00 25 mg 120 min 16 mg
00:00 (next day) 50 mg 150 min 18.5 mg
00:45 100 mg Total dose 50 mg
01:30 100 mg Target daily dose Intravaginal/Progesterone 90-180 mg (ie, 8% gel

once or twice daily) or IM progesterone 50-75 mg daily, depending on IVF protocol

Figure 3. Desensitization protocols for intramuscular and oral progestins. A, Gradual oral protocol; B, 2-day oral protocol; C, rapid intramuscular (IM) protocol. IVF, in vitro

fertilization. Reproduced from Buchheit et al'” with permission.
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circulating IgG to 17-hydroxyprogesterone.®” Another case described
a patient with cyclical erythema multiforme during luteal phase of
her menstrual cycle who developed cutaneous IgG immune complex
deposition after provocation with medroxyprogesterone.’ However,
presence of antiprogesterone IgG has not been well characterized, and
it is possible that many asymptomatic individuals have this circu-
lating antibody without clinical manifestation of PH.

Diagnostic Evaluation

Diagnostic evaluation of cyclical hypersensitivity or anaphylaxis
starts with a thorough history, particularly focusing on signs and
symptoms of hypersensitivity that correlate with the luteal phase
of the menstrual cycle or with exposure to exogenous sex hor-
mones. Skin findings are common, including urticaria, angioedema,
eczema, pruritus, vesicular, bullous or pustular lesions, petechiae or
purpura, stomatitis, or erythema multiforme. Furthermore,
patients may present with respiratory distress, wheeze, or frank
anaphylaxis. In addition, history should consider other possible
culprits that have a temporal association with the luteal phase, such
as premenstrual use of nonsteroidal anti-inflammatory drugs.
Other disease entities that may explain symptoms must be
excluded, including idiopathic urticaria, allergic contact dermatitis,
or atopic dermatitis. If a high index of suspicion exists for PH, the
diagnosis can be confirmed with progesterone skin testing, pro-
gesterone challenge, or in vitro assays.

Skin prick and intracutaneous testing with progesterone have
been used to confirm PH?>>®! both for delayed®”>®%? and immedi-
ate®® progestogen hypersensitivities (Fig. 2). Because progester-
one skin testing in not standardized, some investigators have used
concentration pharmaceutical grade progesterone (50 mg/mL) for
skin prick testing, whereas others have used a bioidentical pro-
gesterone compounded with olive oil or benzyl alcohol because
progesterone is not water soluble. If skin prick test results are
negative, intracutaneous testing is then performed, with dilutions
starting at a 0.05-mg/mL solution and increasing stepwise if
negative with 0.5- and 5-mg/mL solutions. The use of injectable
formulations, such as medroxyprogesterone for skin testing at an
intracutaneous dilutional concentration ranging from 1.5 to 10
mg/mL (.03 mL) also suspended in oils, has been used but may
cause an irritant response.’ Others have reported using medrox-
yprogesterone diluted in phenol saline up to a maximum of 2 mg in
a volume of 20 uL.5* An irritant response or large local reaction is
not considered diagnostic of PH. Typically, a positive skin test result
is considered a wheal 3 mm or larger with concomitant erythema in
the presence of a positive histamine and negative saline control
similar to standard allergen testing. It is advised to also test nega-
tive controls to ensure that test results are not irritant
induced."?>%? The positive and negative predictive values of skin
testing with synthetic progestins is unknown because of a lack of
standardization. Furthermore, although positive skin test results

Table 1
Treatment Options in Progestogen Hypersensitivity

can lead to confirmation of the diagnosis, negative skin test results
do not rule out hypersensitivity. In addition, patch testing with
progesterone has been attempted, but there is no evidence that it
confers diagnostic yield.® Finally, patient serum samples collected
during follicular and luteal phases of the menstrual cycle have been
used for autologous serum skin testing to confirm a diagnosis.®
Another useful diagnostic modality is progesterone challenge.
However, this approach must be considered carefully because,
although provocation of symptoms with progesterone challenge can
be useful to confirm a questionable diagnosis, it can also cause exac-
erbate existing severe dermatitis,>° leading to unnecessary morbidity.
Therefore, alternative approaches should be considered, including skin
testing, empiric treatment of symptoms,””°° or desensitization.”"**
Experimental in vitro tests have been described that may diagnose
or confirm PH. Bernstein et al>® described the first report of combined
recurrent anaphylaxis with cyclical urticaria and angioedema. For this
assay, an enzyme-linked immunosorbent assay was performed using
polystyrene microtiter plates coated with progesterone-bovine
serum albumin—conjugated antigen, which were incubated in a
stepwise fashion with antihuman goat IgE or IgG, anti-goat IgE, or IgG
alkaline phosphatase, followed by substrate p-nitrophenol phosphate
(Ghosh D, Bernstein JA, submitted to Annals Allergy Asthma Clin
Immunol 2018). The results of a direct leukocyte histamine release
assay on basophils from this patient were persistently positive to 5-
pregnandiol. The results were also inhibited by antiprogesterone
mouse monoclonal antibody and progesterone inhibitor mifepris-
tone. In addition, enzyme-linked immunosorbent assay, one of the
most reliable methods to identify IgE-mediated immune response,
indicated that the patient had IgE specific to progesterone. Confir-
mation of progesterone sensitivity using an interferon v release assay
to establish drug-related T-cell activity has also been demonstrated.®’

Treatment

Progestogen and estrogen hypersensitivity treatment ap-
proaches are tailored to each individual’s symptoms and thera-
peutic goals. Treatment approaches often involve collaboration
between multiple practitioners, including a patient’s allergist/
immunologist, dermatologist, and/or gynecologist, depending on
the specific goals of the patient (Fig. 2).

Avoiding the offending agent, particularly in the case of exoge-
nous progestogens, is the simplest approach to managing PH.
Symptomatic control is a starting point if progesterone is endoge-
nous and/or necessary for the patient. In some cases, suppression of
ovulation may be a recommendation.

Relief of urticaria, angioedema, and pruritus can be achieved
through oral antihistamines,'>?"%® preferably nonsedating or low-
sedating Hi-antagonists, which are usually better tolerated than the
first-generation, more sedating Hi-antagoists. Some patients may
require a higher than usual starting dose because symptomatic relief
has a varying effect, depending on the patient. Response to mediator

Treatment category Drug class

Potential problems

Oral antihistamines

Topical glucocorticoids

Systemic glucocorticoids
Combined oral contraceptive pills
GnRH agonists (ie, leuprolide)

Symptomatic relief

Ovulation suppression

Selective estrogen-receptor modulators (i.e., tamoxifen)
17-a-Alkylated steroids (ie, stanozolol, danazol)

Oophorectomy
Desensitization

Slow desensitization to oral progestins

Rapid desensitization to oral, IM, or intravaginal progestogens

Incomplete efficacy

Incomplete efficacy

Incomplete efficacy, long-term adverse effects

Possible hypersensitivity reaction to low-dose progesterone

Estrogen withdrawal symptoms

Estrogen withdrawal symptoms

Hirsutism, mood changes, LFT abnormalities

Premature menopause, permanent loss of fertility

Resource intensive, risk of hypersensitivity reactions during
desensitization

Risk of hypersensitivity reactions during desensitization

Abbreviations: GnRH, gonadotropin-releasing hormone; IM, intramuscular; LFT, liver function test.

1]7

Reproduced from Buchheit et al'* with permission.
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blockers should be realized within 2 to 4 weeks if they are to be
effective. Topical or systemic glucocorticoids can also be helpful, but
their prolonged use is associated with many unfavorable adverse ef-
fects, making them less desirable as a prophylactic treatment.'®%°

Suppression of ovulation can be achieved by combined oral
contraceptive pills, but this is often poorly tolerated because they
often contain both progesterone and estrogen.*® Tolerance may be
improved by giving an oral contraceptive with a constant proges-
terone dose and giving this same dose continuously. This approach
is contraindicated in patients with anaphylaxis or a history of
blistering lesions of the skin or mucous membranes. If oral con-
traceptive pills are not well tolerated, desensitization may be a
useful strategy.! Although desensitization is not a cure for drug
hypersensitivity, it is a well-established means for curtailing
symptoms as long as the patient continues to take the drug. This
approach can be particularly useful for patients who will be taking
progesterone only (such as oral contraceptives) or a patient who
will require only a limited time frame of exposure (such as during
fertility treatment). Multiple desensitization protocols (Fig. 3) have
been used for symptomatic relief of a variety of symptoms in pa-
tients with PH."*"** Indications for desensitization include a severe
symptoms not controlled with standard therapy (Hi-antagonists
and/or glucocorticoids) and/or the requirement for high-dose
progesterone for fertility treatment (in vitro fertilization).?"** To
ensure patient safety, desensitization protocols are best performed
by allergists or other practitioners with specific training in desen-
sitization procedures, particularly for patients with progesterone-
induced urticaria, asthma, or anaphylaxis. If symptoms develop
during the desensitization protocol, it may be necessary to
temporarily stop or modify the protocol to successfully complete
the process.

For immediate reactions, rapid desensitization protocols can be
achieved in a matter of hours.%” 7! For delayed reactions, protocols
that involve gradual dose escalation may be used.! Some experts
prefer to give patients diphenhydramine (50 mg orally) and pred-
nisone (40 mg orally for 3 days) as premedications before initiation
of rapid drug desensitization protocols. If patients develop symp-
toms during the protocol, the protocol can be adjusted by backing
up to the last tolerated dose and progressing more gradually
through subsequent steps.

Omalizumab had efficacy in a young woman with urticaria and
anaphylaxis caused by PH.>> Although omalizumab is usually well
tolerated and has few adverse effects, it is likely only effective as long
as it is regularly administered. It is unclear whether the treatment
response was directly attributable to omalizumab or the actual
desensitization to progesterone, which alleviated the allergic symp-
toms and nonallergic vesicular eruptions experienced by this patient.
It is plausible that the omalizumab simply controlled the IgE-
mediated clinical symptoms, making desensitization possible.
Because both treatments were being administered simultaneously, it
is not possible to discern their individual clinical responses. Further
investigation in the pathomechanisms of PH is required to explain this
clinical response.

A treatment paradigm can be tailored to the woman'’s future
pregnancy plans, including different approaches for women with a
desire to conceive, women participating in fertility treatments,
women who do not desire pregnancy in the near future, and
women who are finished with childbearing. For women with the
desire to conceive, symptomatic management with antihistamines
and glucocorticoids is a good starting point. These patients can
conceive naturally with the hope that they will achieve an endog-
enous autodesensitization as a direct consequence of pregnancy.
There are no data that PH is a cause of infertility. Use of omalizumab
may be a good adjunctive therapy in patients with urticaria,
asthma, or anaphylaxis. Women who are undergoing infertility
treatments with PH typically require desensitization to tolerate the

high doses of progesterone necessary for embryo implantation.
These patients may benefit from the rapid-dose escalation pro-
tocols as a bridge to tolerating the high progesterone dose. Various
published protocols use oral, intravaginal, or intramuscular pro-
gesterone."?!?425 Desensitization can be timed to be shortly per-
formed before embryo transfer. Collaboration with the
reproductive endocrinologist is imperative.

Women who do not desire pregnancy in the near future may
benefit from the use of oral contraceptives that contain both pro-
gestins and estrogen to eliminate the progesterone peaks that
initiate reactions. Starting use of oral contraceptives with usual
dosing is often not tolerated in patients with a history of PH. Thus,
therapy can be initiated with a slow oral protocol. This approach is
best tolerated with preparations that combine estrogen with a
constant dose of progestin given continuously throughout the cycle
without stopping to allow for menses; otherwise, patients may
experience resensitization.

For women who are finished with childbearing, alternatives
exist to rapid desensitization followed by continuous estrogen- and
progesterone-containing oral contraceptives until menopause.
However, these options, which include GnRH agonists, tamoxifen,
and oophorectomy, have significant disadvantages. In patients with
severe signs and symptoms that are refractory to other therapies,
successful treatment has occurred with GnRH agonists, such as
leuprolide acetate.>®%°%® Doses that suppress ovulation work by
inhibiting release of pituitary gonadotropins with resultant inhi-
bition of ovulation and luteal progesterone suppression.”” A
double-blind, crossover study was performed in 4 women with a
history of cyclical anaphylaxis during the luteal phase. All received
a placebo or a GnRH agonist. Two of the 4 patients improved while
taking a GnRH agonist, whereas the other 2 had no response. The 2
who demonstrated improvement had positive skin test results to
medroxyprogesterone acetate. Furthermore, they experienced
anaphylaxis to intravenous provocation with luteinizing hormone-
releasing hormone, consistent with PH.°* The intranasal GnRH
agonist nafarelin has been used to control symptoms in a patient
with PH as previously mentioned.>° The selective estrogen receptor
modulator drug tamoxifen, as well as danazol or stanozolol, which
are 17-a-alkylated steroids, have also been reported as helpful in
treating PH.?>%73 In premenopausal women, tamoxifen induces
ovulation. However, if given as regular, daily doses, it will induce an
oligomenorrheic or amenorrheic state. Higher risk of thromboem-
bolic events, hot flashes, and abnormal uterine bleeding are among
its adverse effects. Finally, oophorectomy has been used as defini-
tive therapy for patients with severe PH that is refractory to other
approaches.*?366.74 A trial with a GnRH agonist before oophorec-
tomy can be helpful to confirm symptomatic improvement on
suppression of endogenous progesterone. If oophorectomy is cho-
sen as the treatment option, these women should be counseled
about the need to use supplemental estrogen postsurgically to
avoid complications caused by postmenopausal-induced estrogen
deficiency, such as osteopenia or osteoporosis. Table 1 summarizes
the treatment options.

Conclusion

Multiple syndromes are associated with cyclical hypersensitiv-
ity and anaphylaxis, all of which are tied to the physiologic mech-
anisms of the female reproductive system. The most commonly
reported cause of cyclical hypersensitivity and anaphylaxis is pro-
gestogen, but estrogen exposure, catamenial anaphylaxis, and
lactation-associated anaphylaxis are also well-described cyclical
hypersensitivities. Swift recognition of these syndromes with a
thoughtful diagnostic approach and collaborative efforts with the
patient’s gynecologist and an allergist/clinical immunologist can
help ensure timely and effective treatment outcomes.
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