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Summary

Hyperandrogenic states in pregnancy are almost always the result of a condition that
arises during pregnancy. The onset of virilization symptoms is often very fast. The mother is
protected against hyperandrogenism by a high level of SHBG, by placental aromatase and a
high level of progesterone. The fetus is protected from the mother’s hyperandrogenism partly
by the placental aromatase that transforms the androgens into estrogens, and partly by SHGB.
Nevertheless there is a significant risk of virilization of the female fetus if the mother’s
hyperandrogenic state is serious.

The most frequent cause of hyperandrogenic states during a pregnancy are pregnancy
luteoma and hyperreactio luteinalis. Hormonal production is evident in a third of all luteomas,
which corresponds to virilization in 25-35% of mothers with luteoma. The female fetus is
afflicted with virilization with two thirds of virilized mothers.

Hyperreactio luteinalis is created in connection with a high level of hCG, e.g. during multi-
fetus pregnancies. This condition most frequently arises in the 3rd trimester, virilization of the
mother occurs in a third of cases. Virilization of the fetus has not yet been described.

The most serious cause of hyperandrogenism is represented by ovarian tumors, which are

fortunately rare.
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Introduction
The incidence of hyperandrogenic states during pregnancy is relatively low.

Hyperandrogenic states during pregnancy are almost always the result of a condition that



arises over the course of the pregnancy, since a high level of androgens that occurs before
conception causes anovulation and leads to infertility.

The clinical symptoms of hyperandrogenism during pregnancy are not different from those
during non-pregnancy. This most frequently leads to an occurrence of hirsutism in androgen-
dependent areas of predilection, such as the upper lip, chin, linea alba, groin, thigh and chest.
There is often acne on the face, shoulders, back and chest. With some women there occurs
hair loss with ensuing hair thinning in the temporoparietal area. During pregnancy we
relatively frequently see the rapid onset of masculine symptoms such as clitoromegaly and
deepening voice caused by a larger larynx. Some hyperandrogenic symptoms are fully
reversible, such as acne and hair loss. On the contrary, hirsutism, deepening voice and
clitoromegaly are only partially reversible. Therapy for these symptoms is possible only after
removing the causes of hyperandrogenism. Laser treatment is currently used to treat
hirsutism. In addition to phoniatric care, the vocal chords can be operated on to rectify a deep

voice.

Physiological changes of androgens during pregnancy

During pregnancy extensive changes take place in the mother's organism that enables the
successful development of the fetus. The high level of estrogens causes an increase in protein
synthesis in livers and with it an increase in specific binding proteins such as sex hormone-
binding globulins (SHGB), whose level rises from the beginning of the pregnancy.
During pregnancy the synthesis of dehydroepiandrosterone (DHEA) in the adrenal glands
increases significantly. Its sulphate (DHEAS) is the main precursor of the synthesis of steroid
hormones in the placenta, which is why the plasmatic level of both of these androgens drops
by nearly half during pregnancy (Milewich et al. 1978). Due to the increased level of SHBG

from the start of pregnancy there occurs a change in the ratio of the free and bound



testosterone. The level of the free testosterone is due to the higher binding to SHBG up to the
28th week of pregnancy lower than during non-pregnancy; then, however, it rises and peaks
in the 3rd trimester (Barbieri 1999, Milewich et al. 1978, Rivarola et al. 1968). Feedback set
for levels of free testosterone leads to increased production of testosterone so that the total

testosterone at the end of the 1st trimester reaches levels common with men.

Protection of the mother from excess of androgens during pregnancy

An excess of androgens produces lower clinical manifestations during pregnancy than with
non-pregnant women. The main reason is the high level of SHBG which is able to bind most
sex hormones. Affinity is greatest with dihydrotestosterone (DHT) that is bound from 59%.
This is followed by testosterone (44%), estradiol (19.6%) and estrone (7.4%). The remaining
steroids have a very weak and therefore insignificant binding; less than five percent from the
total amount is bound to SHBG (DHEA, androstenedione and estriol). Due to the high
binding of strong androgens during pregnancy the level of free, biologically effective
androgens during hyperandrogenism remains without change for a long time.

Another factor is the aromatase cytochrome P 450 present in the placenta. The placenta is
fully equipped to deal with enzymes, allowing for the synthesis of steroid hormones. In the
human placenta there is not expressed the steroid 17a-hydroxylase (CYP17), therefore Cy;
steroids cannot be converted to Cj9 steroids in trophoblast. Besides the above-mentioned
aromatase a basic role is played by the placental steroid sulfatase, 3B—hydroxysteroid
dehydrogenase (3 HSD), 17B—hydroxysteroid dehydrogenase (173 HSD) and others. As a
precursor of the synthesis of steroid hormones in the placenta, there is wused
dehydroepiandrosterone sulfate (DHEAS), whose source is partly the fetal adrenal glands and
to a lesser degree the mother's adrenal glands. DHEAS is desulfurylated by steroid sulfatase.

Free DHEA is converted by 3 HSD and 173 HSD to androstenedione and testosterone,



respectively. Androstenedione is converted by placental aromatase to estrone which is
converted by 173 HSD to estradiol. These estrogens pass over the placental barrier to the
mother’s circulation and the fetus where liver uptake occurs. Enzymatic apparatus in fetal
livers create estriol, which is the main pregnancy estrogen that is, after crossing over the
placental barrier to the mother's circulation circulated, filtered through the kidneys and gets
into urine in high levels (see Figl). Thanks to this it can be used as an indicator of the
function of the fetal-placental unit in pregnancy. During a successful pregnancy its level rises
smoothly up to the time of birth. Under normal circumstances aromatization of the androgens
require only roughly 1% functional capacity of placental aromatase. If the mother’s organism
or the fetus is flooded with androgens, the functional capacity of this enzyme increases in
significance.

Last but not least, a high level of progesterone contributes to the reduction of the clinical
manifestation of hyperandrogenism during pregnancy. This competes with androgens for

binding places to androgen receptors (Choi et al. 2000, Clement 1993).

Protection of the fetus from the mother’s hyperandrogenism

The most important factor protecting the fetus from a mother's hyperandrogenism is the
placental aromatase’s cytochrome P 450 (Illingworth et al. 1992), whose mechanism of effect
was described above. However, this enzyme has a certain limitation. For an extreme amount
of androgens, e.g. for ovary tumors, the functional capacity of aromatase is exceeded and the
androgens are not sufficiently removed from the circulation (Shortle et al. 1987). What’s
more, placental aromatase is not capable of aromatising dihydrotestosterone (DHT), whose
level often rises in hyperandrogenic states, particularly with ovarian etiology. Increased levels
lead to relatively easy virilization of the female fetus (Norwitz 2004).

SHBG also represents substantial protection of the fetus from the mother's hyperandrogenism.



Risk of virilization of the female fetus

Virilization of the female fetus occurs most frequently from fetal causes (congenital
adrenaline of hyperandrogenism, CAH). Other causes are less frequent. The risk of
virilization of the female fetus during the mother's hyperandrogenism depends on the period
of the beginning of the hyperandrogenism - the severest affliction of the female fetus's
genitalia occurs during hyperandrogenism in the first trimester. Moderate mother's
hyperandrogenism in the 2nd and 3rd trimester does not necessarily result in virilization of the
fetus; on the contrary severe hyperandrogenism causes malformation of the genitalia in this
period as well. Other factors (such as functionality of the placental aromatase), of which some

are unknown, also influence whether virilization of the female fetus occurs.

Etiology of hyperandrogenic states in pregnancy
@ 1/ Ovarian — tumor
Q — non-tumor
@ 2/ Adrenal — tumor
9 — non-tumor
@ 3/ Fetal — Fetal Aromatase Deficiency (FAD)

@ 4/ Iatrogenic

The etiology of hyperandrogenic states can be divided into the four aforementioned
groups. The most frequent cause is a non-tumor ovarian condition (pregnancy luteoma,

hyperreactio luteinalis, PCOS). In contrast, adrenal tumor causes are extremely rare



(Dahl et al. 2008). A mother’s hyperandrogenism caused by fetal etiology is created with a
deficiency of placental aromatase. latrogenic hyperandrogenism in a pregnant woman occurs

with the use of preparations containing androgens or some progestins (e.g. danazol).

Ovarian tumor causes

The cause of hyperandrogenism with a mother can be tumors from gonadal mesenchyme,
such as granulosa/theca cell tumors, thecoma and tumors from Sertoli-Leydig cell (Young et
al. 1984). Tumors from functional tissue are relatively rarely the cause of hyperandrogenism
of the pregnant. Those described include, e.g., cystadenocarcinoma, Brenner tumor and
cystadenoma (Pascal and Grecco 1988). Krukenberg tumor can also be manifested via
hyperandrogenism; this is the most frequent bilateral “potato” metastatic affliction of ovaries
by a muciparous cancer, coming most frequently from the digestive tract or the mamma).
Virilization occurs with 80-100% of those afflicted. If the cause of hyperandrogenism is an
ovarian tumor, the hyperandrogenism state will continue even after the birth, in contrast to
benign ovarian conditions (e.g. pregnancy luteoma, hyperreactio luteinalis) the spontaneously
diminish following the birth. The incidence of ovarian tumors during pregnancy is described
by various authors in a range of 1:112 to 1:2200 (Vulink et al. 2004). ). The most frequent
causes are dermoid cysts that make up 48% of cases and are usually hormonally inactive
(Ueda and Ueki 1996). The rate of incidence of malignant tumors is 2.4% - 7.9%
(Manganiello et al. 1995). The share of hormonally active tumors has not been systematically

researched.

Ovarian non-tumor causes
Hyperandrogenic states during pregnancy are most frequently caused by any of three

benign ovarian conditions. The first two most frequent are pregnancy luteoma and



hyperreactio luteinalis (McClamrock and Adashi 1992). The clinical manifestation usually
occurs in the second trimester; after the birth it spontaneously disappears, but it often
reappears during later pregnancies (Joshi and Dunaif 1995). The most frequent cause of
hyperandrogenism in the first trimester is PCOS (Vulink et al. 2004). Virilization is often
only slight (Ben-Chetrit and Greenblatt 1995), it spontaneously diminishes 3-4 months after

the birth.

Pregnancy luteoma

Pregnancy luteoma was first described in 1963 (Sternberg 1963). This is a non-tumor
lesion of the ovaries that resembles in its appearance ovarian tumors (Wang et al. 2005). It is
described as a large solid non-tumor mass in the area of the ovary, most frequently around 6-
10 cm, but luteomas have been described from microscopic to 20 cm large (Clement 1993). It
typically has a multi-nodular appearance of yellow or brownish-yellow colour, often with
dark red hemorrhagic deposits (Kao et al. 2005). To date there has been just over 200 cases
described in writing, but the occurrence is most likely more frequent since there also exists
the so-called sub-clinical luteomas that are completely asymptomatic.

Luteomas are created microscopically by groups of luteinised cells with large eosinophilic
cytoplasm and regular nucleuses (Spitzer et al. 2007). From a pathogenetic standpoint this
consists of a solid proliferation of luteinised cells of tissue under the influence of the normal
level of human chorionic gonadotropin (hCG) (Tan et al. 2008).

Pregnancy luteomas are always benign. They can be numerous, in 30 to 50 percent of
cases they are bilateral (Clement 1993, McClamrock and Adashi 1992). They mostly occur in
women in their third to fourth decade of life, more frequently with multiparas (Azmoun and
DiSalvo 1999). The greatest frequency was recorded with the Negro race (Joshi and Dunaif

1995), followed by women with pre-existing PCOS. Benign luteoma must not be confused



with ovarian tumors. With the secretion of a small amount of androgens that do not cause
manifest hyperandrogenism, pregnancy luteoma can by entirely asymptomatic — i.e. sub-
clinical luteoma. It is sometimes found during an ultrasound or with caesarean section births.
Hormonal production is described for 30% of luteomas of pregnancy. Androgens are created
for 25% of luteomas (Spitzer et al. 2007), of which 10-50% are clinically manifest. If
manifest virilization of the mother occurs the female fetus has a 60-70% likelihood that it too
will be virilized (Spitzer et al. 2007). The remaining 30-40% of unborn girls are protected
thanks to placental aromatase. In a lesser degree estrogens and progesterones are synthetized
in luteomas. Clinical signs of virilization of the mother are described in 25 — 35% of cases
(Tan et al. 2008). With 2/3 of virilized mothers there occurs virilization of the female fetus
(Spitzer et al. 2007).

For women with pregnancy luteoma there occurs a delay in the onset of lactation
following the birth — with most the length is one week (Dahl et al. 2008). Under normal
circumstances lactation starts 30-40 hours after the birth (Betzold et al. 2004).
Hyperandrogenism has a suppressive effect on the mammary gland. This was therapeutically
used in the past to stop lactation for women following abortions, etc., when a combination of
high doses of estrogen was used in combination with androgens (Kochenour 1980). This
therapeutic process was abandoned due to the high risk of thromboembolism. For lactation to
start the level of testosterone must drop below 10.4 nmol/l (Betzold et al. 2004). The
stimulation of the mammary gland must also be maintained by frequent breast feeding and the
breast pump.

Pregnancy luteoma can be the cause of acute abdomen caused by ovarian torsion, tumor
rupture or bleeding (Tan et al. 2008). Luteomas causing suppression of surrounding organs,
such as compression of the ureters with ensuing obstructive uropathy have been described

(Wang et al. 2005).



Normal imaging methods are used for morphological depiction. Ultrasonography of the
lesser pelvis is during pregnancy of a lower quality due to the enlarging uterus, which is why
an magnetic resonance (MRI) is preferred (Kao et al. 2005). During ultrasound or MRI
examination pregnancy luteoma is 90% shown as a solid formation in the lesser pelvis. If,
however, it is subject to necrotical changes, it can have a cystic character and then is difficult
to tell apart from a tumor.

Pregnancy luteoma spontaneously regresses over the course of the first three months (Choi
et al. 2000, Wang et al. 2005). The level of androgens drops during the first two weeks
following the birth (Clement 1993). Depending on the level of virilization of the mother the
modification of clinical symptoms lasts two to six months, although some symptoms are not
fully reversible (clitoromegaly, deep voice). Although pregnancy luteoma disappears after the
birth, its reoccurrence is to be expected during later pregnancies (Holt et al. 2005). There are
cases described in which there occurred virilization of the genitalia of women with the
reoccurrence of luteomas during repeated pregnancies accompanied by hyperandrogenism
(Spitzer et al. 2007, Wang et al. 2005). A possible solution that is offered is intrauterine
insemination with pre-selection of Y-spermatozoa for women with a medical history of
manifest pregnancy luteoma with virilization of the female fetus (Chen et al. 2009).

Pregnancy luteoma is a ‘“self-limited disease”, which is why surgery is not usually
indicated. In the case in which an asymptomatic formation is randomly discovered in the
vicinity of the ovaries in the third trimester or during the birth, there is not surgical treatment
on the spot and only observation is indicated.

Acute abdomen is a clear indication of surgical removal of the luteoma. A relative
indication for surgery can be the discovery of a tumor-like mass in the area of the lesser pelvis
in the 2 trimester with a virilized woman, or a solid unilateral enlargement of the ovary during

pregnancy; the risk of malignancy is in these cases 50% (McClamrock and Adashi 1992,



Quagliarello and Blaustein 1985). Surgery should also be considered if a cystic formation
larger than 5 cm is discovered that does not reduce in size during the pregnancy.

If a surgical removal of the luteoma is necessary, the operation should be timed for the
second trimester. A high occurrence of miscarriages is described with operations in the first
trimester; in the third trimester it often provokes a premature birth. The method of selection is
explorative laparotomia with salpingo-oophorectomy. The operation is done to remove the

formation, protect the developing fetus and preserve the fertility of the woman in the future.

Hyperreactio luteinalis

Hyperreactio luteinalis is the cystic enlargement of the ovaries caused by numerous theca-
luteina cysts. It arises in connection with a high level of the choriostimulation hormone (hCG)
normally over 300 000 IU, which occurs with a multiple-fetus pregnancy, molar pregnancy or
choriocarcinoma (Kurman 1987, Shortle et al. 1987). It is assumed that a certain pathological
state of ovaries (e.g. PCOS or multiple corpora lutea) is the cause of internal sensitivity of the
ovaries to gonadotropic effects (Check et al. 2000), ) that has as its consequence the
hypertrophy and luteinization of the theca interna cells. With this the woman becomes more
susceptible to the onset of ovarian hyperstimulation syndrome (OHSS) (Schenker and Ezra
1994). Considerable luteinization and hypertrophy of theca interna cells is histologically
demonstrated in ovaries. This disease is considered to be a form of hyperstimulation of the
ovaries. In 70% of cases it arises in the third trimester, or even soon after the birth (Wajda et
al. 1989) most frequently in connection with molar pregnancy, or even with choriocarcinoma.
In 16% it first occurs in the first trimester (Foulk et al. 1997), then it is very difficult to
differentiate it from spontaneous ovarian hyperstimulation syndrome arising without
therapeutic use of follicle-stimulating medicaments (Ayhan et al. 1996, Zalel et al. 1992).

Hyperreactio luteinalis is usually found with first-time mothers, more with women of the



white race. It is often a bilateral occurrence. It is most frequently asymptomatic. Sometimes it
clinically imitates ovarian hyperstimulation syndrome with increased permeability of
membranes which manifests itself through swelling, ascites or hydrothorax (Foulk et al.
1997). Anasarca has also rarely been described (Lambers and Rosenn 1996). Patients often
described subjective complaints such as abdominal discomfort, breathlessness, abdominal
pain (al-Ramahi and Leader 1999). In 30% of the cases there occurs hyperandrogenism in the

mother. Virilization of the fetus has not yet been described (Norwitz 2004).

Fetal cause — placental aromatase deficit (FAD)

Placental aromatase deficiency arises in genetically conditioned (autosomal recessive
inheritance) mutation of the placental CYP 19 gene (Harada et al. 1992). Other enzymes
remain functional in the placenta, which is why the weak androgen DHEAS is further subject
to conversion to stronger androgens such as testosterone and androstenedione, but a final
aromatization to estrogens is missing. With this there occurs an accumulation of all
androgens, which is made clinically manifest as virilization of the mother in the second half
of the pregnancy.

In a lab examination we find with the mother extremely low estradiol and estriol and a
significantly higher level of testosterone. With a female fetus there occurs severe virilization
of the genitalia (pseudohermphroditism femininus); infants of the male sex are born with
normal genitalia. To verify the diagnosis a determination of the activity of aromatase in the

frozen placental tissue is made.

Adrenal causes
With some tumors of the adrenal glands producing androgens (carcinoma of the adrenal

cortex, adenoma of the adrenal cortex) there can occur hyperandrogenism of the pregnant



woman. This, however, is an extremely rare condition during pregnancy. Hyperandrogenism
can also accompany Cushing syndrome. Forms exist related to pregnancy that appear at the
start of pregnancy and spontaneously subside after the birth - with some patients even
repeatedly (Wy et al. 2002). The cause can be irregular secretion of corticotrophin releasing
hormone (CRH) in the placenta or the presence of hormonal "afunctional” adenomas in the
cortex of the adrenal glands that contain receptors with aberrant activity for hCG, vasopressin,

etc.

Clinical examination of a patient with hyperandrogenism during pregnancy

It is necessary to anamnestically assess the period of the onset of symptoms (1st — 3rd
trimester), the speed of their progress, the regularity and character of the menstrual cycle
before pregnancy, the use of progestins, androgens and other medicaments during pregnancy.

During the physical examination we assess BMI, blood pressure, we quantify the level of
hirsutism, the presence of signs of virilization, cushingoid traits and we supplement this with
a vaginal and rectal examination. Laboratory examination is focussed on determining the
level of testosterone, androstenedione, DHEA and DHEAS, dihydrotestosterone, SHBG,
cortisol and estrogens (estradiol, estriol).

Of the various imaging methods the method of choice is the ultrasound examination of the
adrenal glands and ovaries that enables an assessment of the size of the formation, the
distinguishing of the solid and cystic character, unilateral and bilateral affliction, or possible
changes in the sex of the fetus as the case may be. During pregnancy, however, it might not be
sufficiently clear, which is why a magnetic resonance can be used to asses the local growth of

the tumor, or the presence of metastasis.

Short case report



For illustrative purposes we are presenting a short case study of a 31-year-old patient
on whom a thick growth of hair appeared on the neck and chin and male-type hair grew on
the abdomen. Roughly a month before birth there occurred a deepening of her voice, acne
appeared on her face and back. Otherwise the course of the pregnancy was physiological;
spontaneous birth took place in a regular timeframe, a full-term boy weighing 3140 g and 49
cm in size with an APGAR score of 8-10-0 was born. During the pregnancy the patient
gained a total of 7 kg, of which 6 kg she immediately lost after the birth. The onset of
lactation did not occur.

The Table 1 shows the development of hormonal levels in the first three weeks following
the birth. The high level of testosterone and androstenedione normalized by the 21st day
after the birth. The other biochemical examination did not turn up any concerns, no tumor
markers. A sonographic examination was unable to show the adrenal glands after the birth,
the CT of the adrenal glands 21 days after the birth was normal. A sonographic examination
on the 7th day after the birth showed an enlarged right ovary (51x36x17) of an atypical
appearance, while the left ovary was not enlarged. Normalization of the sonographic
discovery on the right ovary occurred two months after the birth.

The acne diminished a month after the birth. The increased hair growth lasted another
three months, four months after the birth there occurred a massive outbreak of hair on the
face, the patient plucked the remaining few hairs from her chin. Hirsutism on the abdomen
and on the groin continued in a moderate form. The deep voice apparently improved, but
continued to be deeper than before the pregnancy. (see Fig 2)

According to the clinical course, the lab examinations and methods of depiction we
consider the most likely cause of hyperandrogenism during the patient’s pregnancy to be
pregnancy luteoma. Although there occurred spontaneous rectification of all finds, there

remains the risk of a reoccurrence of hyperandrogenism in a later pregnancy and the



possible risk of virilization of the female fetus that could lead to lifelong stigmatisation of

the hitherto unborn girl.

Clinical examination and conclusion

For a pregnant woman with signs of a hyperandrogenic state it is necessary to
anamnestically assess the period of the onset of symptoms (1st — 3rd trimester), the speed
of their progress, the regularity and character of the menstrual cycle before pregnancy, and
also the use of progestins, androgens and other medicaments during pregnancy.

During the physical examination we assess body mass index (BMI), blood pressure, we
quantify the level of hirsutism, the presence of signs of virilization, cushingoid traits and
we supplement this with a vaginal and rectal examination.

Laboratory examination is focussed on determining the level of testosterone,
androstenedione, dehydroepiandrosterone and its sulphate, dihydrotestosterone, SHBG,
cortisol and estrogens (estradiol, estriol).

Of the various imaging methods the method of choice is the ultrasound examination of
the adrenal glands and ovaries that enables an assessment of the size of the formation, the
distinguishing of their solid and cystic character, unilateral and bilateral affliction, or
possible changes in the sex of the fetus as the case may be. During pregnancy, however, it
might not be sufficiently clear, which is why a magnetic resonance can be used to
precisely assess the local growth of the tumor, or the presence of metastasis.

Since the most frequent causes of hyperandrogenic states with pregnant women it
pregnancy luteoma and hyperreactio luteinalis, the first step is to rule out all serious

causes, particularly tumor causes that could threaten the patient’s life.



Table 1 Changes of hormonal levels during the three weeks after birth

day 4th day 13th day 21st
Testosterone 26 6.73 1.59
nmol/l (norm 0.24 — 3,12) |(norm 0.40-3.00) |(norm 0.40-3.00)
Androstenedione 8.26 6.53 4.57
nmol/l (norm 1.42-5.34) |(norm 1.50-5.40) (norm.50-5.40)
DHEA-S 3.5 3.69 3.70
umol/1 (norm 0.269-8.98) |(norm 1.80-9.70) [(norm 1.80-9.70)
SHBG 306 157 85.4
nmol/l (norm 20-118) | (norm 43.2-94.8) | (norm 43.2-94.8)
cortisol 823 555 677
nmol/l (norm 260-720) (norm 135-607) (norm 135-607)
estradiol 4.6 0.128 0.068
nmol/l (norm 0.183-0.917) |[(norm 0.110-1.290) |(norm 0.110-1.290)
prolactin 78.6 17.5 17.2
ng/ml (norm 2.8-20) | (norm 4.8-23.4) |(norm 4.8-23.4)
LH undetectable 0.4 0.2
1u/1 low (norm 2.0-90.0) (norm 2.0-90.0)
FSH 0.2 0.1 1.8
1U/1 (norm 2.0-30.0) (norm 2.0-30.0)
progesterone 19 2.02 2.84
nmol/l (norm 7.9 —79.3) |(norm 0.30-80.00) |(norm 0.30-80.00)

17a hydroxyprogesterone

2.90
(norm 0.30-4.50)

2.51
(norm 0.30-4.50)

nmol/l
dihydrotestosterone 1.11 0.73
nmol/l (norm 0.10-0.90) (norm 0.10-0.90)




Fig 1 Estrogens in the placenta

MOTHER PLACENTA FETUS
I
CHOLESTEROL pregnenolon CHOLESTEROL
DHEAS DHEAS DHEAS
3p-HSD
Aromatase
LIVER ESTRONE E4 LIVER
ESTRADIOL E: Estrone E:
Estradiol E:
& i Estriol E;

Urine

Fig 2 Hirsutism on the neck just before birth and 4 months after birth




Abbreviations

SHBG, sex hormone binding globulin; DHEA, dehydroepiandrosterone; DHEAS,
dehydroepiandrosterone sulfate; DHT, dihydrotestosterone; CYP 17, cytochrome P-
45017; 3B— HSD, 3B-hydroxysteroid dehydrogenase; 17— HSD, 17B—hydroxysteroid
dehydrogenase; CAH, congenital adrenal hyperandrogenemia; hCG, human chorionic
gonadotropin; E, estrone; E,, estradiol; Ej, estriol; FAD, placental aromatase deficit;
PCOS, polycystic ovary syndrome; US, ultrasound; CRH, corticotropin-releasing
hormone; APGAR score, Dr. Virginia Apgar score; CT, computer tomography; BMI,

body mass index; OHSS, ovarian hyperstimulation syndrome.
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