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Abstract

We report a case of successful management of pregnancy in a patient
with significant 3B-hydroxysteroid dehydrogenase (38-HSD) defi-
ciency. A 25-year-old female presented for interfertility evaluation
after failure to conceive for 8 months. The patient began full menses
each month at the time of ovulation. Her unique clinical presentation
led to the diagnosis of a significant 33-HSD deficiency. Treatment for
infertility with clomiphene citrate, gonadotropins, dexamethasone and
human chorionic gonadotropin trigger was unsuccessful. The patient
conceived spontancously while taking continuous combination oral
contraceptive pills. Due to her history of instability and full menses
in the luteal phase, oral estrogen and progesterone in oil were admin-
istered to support the early pregnancy. The results of elevated 17-hy-
droxyprogesterone (17-OHP), dehydroepiandrosterone (DHEA), and
ratio of 17 OH-pregnenolone to 17-OHP were consistent with diagnosis
of significant 3B-HSD deficiency. Successful pregnancy was achieved
after exogenous hormone supplementation. Fertility in 3p-HSD de-
ficiency, a rare form of congenital adrenal hyperplasia, has not been
extensively studied. Varying phenotype can make the diagnosis chal-
lenging. Heightened suspicion in patients with reported bleeding at
ovulation or breakthrough bleeding on oral contraceptive pills could
aid in the diagnosis. Successful pregnancy in these patients is possible.
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Introduction

Congenital adrenal hyperplasia (CAH) is associated with
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deficiencies of 21-hydroxylase, 11 p-hydroxylase and
3B-hydroxysteroid dehydrogenase (38-HSD) [1]. The most
prevalent of these defects, 21-hydroxylase deficiency, affects
only adrenal hormone production and produces hypertension
and virilization. A deficiency of 38-HSD type II occurs in ap-
proximately 0.5% of all cases of CAH and affects both ad-
renal and gonadal steroidogenesis [2]. The enzyme 33-HSD
converts pregnenolone to progesterone to feed the pathway
that ultimately produces aldosterone [3]. A second action is
the conversion of 17-hydroxypregnenolone (17-OH-pregne-
olone) to 17-hydroxyprogesterone (17-OHP) to ultimately
synthesize cortisone in the adrenal cortex. Dehydroepiandros-
terone (DHEA) conversion to androstenedione is a third ac-
tion, which is important for the production of androgens and
estrogens in both the adrenals and gonads (Fig. 1). Mutations
of 3B-HSD are thought to be the result of nonsense, frameshift,
and missense mutations, with an autosomal-recessive mode
of inheritance [4]. The enzyme exists in two isomeric forms:
type I is expressed in the placenta and peripheral tissues; and
type Il is expressed in the adrenal gland, ovary, and testes [1].
Type 11 is the isoenzyme most commonly mutated in 38-HSD
deficiency and results in gonadal dysfunction (oligomenor-
rhea) in women [4]. The severity of the genetic defect results
in a variety of phenotypes. A deficiency of 33-HSD classically
presents with some degree of salt wasting, mild virilization, or
symptoms suggestive of polycystic ovary syndrome (PCOS)
[4, 5]. Non-classical cases of 33-HSD deficiency can lack de-
velopmental abnormalities because DHEA acts as a weak an-
drogen, therefore, in moderate amounts may not induce virili-
zation. This subset of patients may remain undiagnosed until
presenting later in life with acne, hirsutism, and menstrual
irregularities. Patients with a 3B-HSD defect are commonly
infertile because of menstrual irregularities, including oligo-
ovulation and primary amenorrhea [2]. In a study conducted
by Schram et al, 60% of the study participants with 3f-HSD
deficiency presented with menstrual irregularities [6]. A de-
tailed literature review revealed limited data related to fertility
and chance of successful pregnancy in patients with 33-HSD
deficiency.

Case Report

Investigations

We present a case of a 25-year-old female who was initially
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Figure 1. Ovarian steroidogenesis, the role of 33-HSD in the conversion of DHEA to androgens and estrogens in the adrenal

glands and gonads. 33-HSD: 3B-hydroxysteroid dehydrogenase; D

referred to a reproductive endocrinology clinic at age of 25
with infertility, endometriosis and irregular menstrual cycles
after 8 months of unsuccessful conception. Since menarche at
age 15, her cycle pattern was 14 days of mild to heavy spot-
ting followed by 10 days without bleeding. The patient’s vital
signs were blood pressure 80/60 mm Hg, pulse 64/min, res-
pirations 12/min, height 175 cm, weight 57.6 kg, body mass
index (BMI) 18.8 kg/m?, and temperature 36.5 °C. The patient
was lean and had mild hirsutism on physical exam.

Diagnosis

Initial laboratory tests revealed estradiol, progesterone, fol-
licle-stimulating hormone (FSH), luteinizing hormone (LH),
prolactin, thyroid-stimulating hormone (TSH), testosterone
and electrolytes were all within reference ranges. The patient
had elevated 17-OHP which prompted adrenocorticotropic
hormone (ACTH) stimulation testing to check for CAH. Cor-
trosyn® (250 mg) was administered intravenous (IV) during

Table 1. Results of ACTH (Cortrosyn®) Stimulation Test

HEA: dehydroepiandrosterone.

the patient’s follicular phase and results demonstrated elevated
17-OHP, DHEA, and ratio of 17-OH-pregnenolone to 17-OHP,
indicating a significant 33-HSD deficiency (Table 1) [7, 8].
Transvaginal ultrasound revealed polycystic appearing ova-
ries.

Treatment

We attempted daily dexamethasone (2.5 mg) therapy for 2
months followed by combination therapy with clomiphene
citrate (50 mg/day) and additional gonadotropin resulted in
follicular development. However, as the patient reached day
of human chorionic gonadotropin (hCG) trigger, she began to
have spotting and eventually full menses in the luteal phase.
The patient underwent four such attempted treatments without
success. She then adopted two children.

After cessation of fertility treatment, the patient de-
sired treatment for her symptomatic endometriosis and was
treated with leuprolide acetate (3.75 mg intramuscularly) for

Time zero (normal values) 1 h elapsed
17-hydroxyprogesterone 392 mg/dL (10 - 120 mg/dL) 271 mg/dL
Pregnenolone 199 ng/dL 497 ng/dL
17-hydroxypregnenolone 161 ng/dL (53 - 357 ng/dL) 705 ng/dL
DHEA 3.9 ng/mL (1.9 - 7.6 ng/mL) 8.2 ng/mL
11-deoxycortisol 0.2 pg/dL (7 - 25 pg/dL) 0.3 pg/dL
Cortisol 16 pg/dL (7 - 25 pg/dL) 27 ng/dL
Testosterone 25 ng/dL (14 - 76 ng/dL) 22 ng/dL

ACTH: adrenocorticotropic hormone; DHEA: dehydroepiandrosterone.
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4 months, followed by a monophasic extended-cycle oral
contraceptive (OCP, 30 pg ethinyl estradiol and 150 pg lev-
onorgestrel, Seasonale®). Breakthrough bleeding occurred and
the patient was started on a triphasic 35 pg ethinyl estradiol/
norgestimate OCP (Ortho Tri-Cyclen®), which also resulted
in breakthrough bleeding. Similar episodes of breakthrough
bleeding occurred with subsequent 20 pg ethinyl estradiol and
0.3 mg drospirenone combination OCP (Yaz®). An extended-
cycle OCP (0.03 mg ethinyl estradiol and 0.15 mg levonorg-
estrel for 84 days with 0.01 mg ethinyl estradiol for 7 days,
Seasonique®) was prescribed.

Follow-up and outcomes

The patient spontaneously conceived while taking these pills
continuously. Pregnancy was confirmed by quantitative BhCG
level at 3 and 4/7 weeks. The patient stated that she took a preg-
nancy test because it was unusual for her not to have bleeding
at that time on the continuous OCPs. Review of the literature
again showed no previous successful pregnancy in women with
significant 3 B-HSD deficiency. Given the patient’s history of
long-term significant luteal phase defect, we administered oral
estradiol and intramuscular progesterone therapy comparable
to our standard frozen embryo transfer protocol to the patient
after she consented to it. Oral estrogen and intramuscular pro-
gesterone were continued until 12 weeks gestation. The patient
delivered a healthy female infant at term.

Discussion

3B-HSD deficiency is a rare cause of CAH, with a highly vari-
able clinical presentation [1, 2, 9]. Literature review revealed
that little is known about fertility in women with 33-HSD de-
ficiency, as the hypothalamic-pituitary-gonadal axis is vari-
able. Subtle signs such as irregular menses, faint hirsutism and
polycystic ovary-like changes are observed in some non-salt
wasting females with 33-HSD deficiency [10]. Our patient had
a partial block of 3B-HSD, resulting in increased levels of 17-
OHP and pregnenolone. Elevated levels of 17-OHP suggests
CAH, because low cortisol production increases ACTH re-
lease, resulting in increased circulating levels of 17-OHP [11].
To distinguish the type of CAH in cases of increased 17-OHP,
an ACTH stimulation test is recommended. After ACTH stim-
ulation, if levels of 17-OH-pregnenolone exceed 100 nmol/L
and the ratio of 17-OHP to 17-OH progesterone is high, a de-
fect in 3B-HSD is suspected [7]. For non-classical cases of
3B-HSD deficiency, dexamethasone suppression is typically
recommended to promote menstrual regularity in addition to
clomiphene citrate to increase follicle production [12]. Schram
et al concluded that eight out of nine patients studied reported
improvement with irregular menses after 3 months of gluco-
corticoid use. Additionally, there was reported improvement
in acne and some cases of hirsutism [6]. Improved fertility has
been reported, but results are equivocal. The patient presented
in this case failed to conceive after 4 months of daily dexa-
methasone therapy followed by combination therapy with clo-
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miphene citrate and gonadotropins.

Elevated levels of progestins, in this case 17-OHP, inhibit
follicular growth and endometrial proliferation [12]. Fertility
may be further compromised by thickened cervical mucus and
involution of the endometrium. Shram et al reported one pa-
tient who did not show improvement of menstrual irregulari-
ties after 2 years of glucocorticoid therapy. However, menses
became regular after cyclical use of estrogen and progesterone
[6]. Although the mechanism leading to a successful concep-
tion in this case is not known, we suggest that the spontaneous
conception may have occurred after supplying exogenous hor-
mones at levels sufficient to induce ovulation. 33-HSD is an
enzyme that predominantly occurs in the gonads. 33-HSD de-
ficiency results in decreased production of all three groups of
adrenal steroids including glucocorticoids, mineralocorticoids
and sex steroids. Many women with classic or non-classic
forms of CAH remain anovulatory with conventional fertility
treatments most likely due to abnormally elevated progester-
one levels in the follicular phase, or in the case of our patient,
elevated pregnenolone. Combined OCP pills likely suppressed
pregnenolone and down-stream androgen production enough
to increase gonadotropin-releasing hormone pulse frequency
allowing follicular development and spontaneous ovulation.
Further study of partial 3p-HSD deficiencies could provide
more insight into the mechanism of conception while taking
continuous OCPs. To our knowledge, this is the first case re-
porting successful pregnancy and live birth in a patient with
significant 33-HSD deficiency. We hypothesize that after pro-
viding sufficient luteal support, normal maintenance of preg-
nancy can be achieved because of the production of functional
placental type 1 38-HSD [1].

Learning points

This report illustrates a unique case of 3p-HSD deficiency, a
rare form of CAH that presented with subtle symptomology,
varied responses to hormonal stimulation and suppression, and
ultimately resulted in a spontaneous pregnancy during con-
tinuous combination OCPs. Increased clinical suspicion for
a partial 3B-HSD deficiency should accompany patients with
significant periovulatory bleeding or breakthrough bleeding
while compliant on OCPs. While successful pregnancy in pa-
tients with 3B-HSD deficiency is possible, more research is
needed to better understand and recognize this rare form of
CAH and to facilitate successful conception and management
of pregnancy.
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