FEBRASGO POSITION STATEMENT

Nonclassic congenital adrenal hyperplasia
due to 21-hydroxylase deficiency in women:

diagnosis and treatment

Number 11 - 2024
DOI: http://dx.doi.org/10.61622/rbgo/2024FPS11

The National Specialized Commission on Endocrine Gynecology of the Brazilian Federation of Gynecology
and Obstetrics Associations (FEBRASGO) endorses this document. Content production is based on
scientific evidence on the proposed topic and the results presented contribute to clinical practice.

Key points

+ Nonclassic congenital adrenal hyperplasia (NCAH] or late onset CAH is a genetic disease with late mani-
festations in women, usually in late childhood, adolescence or early adulthood.

+ Itis an important differential diagnosis of polycystic ovary syndrome.

+ More than 90% of the time it is due to a deficiency of the 21-hydroxylase enzyme. Other less frequent causes
are mutationsin genes affecting the 11-beta-hydroxylase or 3-beta-hydroxysteroid dehydrogenase enzymes.

» lItsdiagnosis is particularly important in women who desire pregnancy.

« Treatment among women with hyperandrogenism without reproductive desire can be directed toward
controlling clinical manifestations.

Recommendations

«  We recommend screening for NCAH due to 21-hydroxylase (CYP21A2) deficiency in adolescents and adult
women who present signs and symptoms of hyperandrogenism (Level of Evidence A).

+ Thediagnosis of NCAH is excluded by measuring baseline 17-OHP < 2 ng/mL (<200 ng/dL). Values between
2and 10 ng/mL (200 ng/dL and 1,000 ng/dL) indicate the need for a stimulus test with adrenocorticotropic
hormone (ACTH) to confirm the diagnosis. When available, the test is performed by measuring 17-OHP at
baseline and 60 minutes after intravenous or intramuscular administration of 250 pg of synthetic ACTH.
If baseline or post-stimulus 17-OHP is > 10 ng/mL (1,000 ng/dL) and, more frequently > 15 ng/mL (1,500 ng/
dL), the diagnosis of NCAH is established (Level of Evidence A).

*  When possible, we recommend CYP21A2 genotyping in women presenting 17-OHP values > 10 ng/mL (1,000
ng/dL) with the aim to confirm the diagnosis and for pre-conception counseling (Level of Evidence B).

+ Werecommend the use of aral contraceptives (OC) associated or not with antiandrogens as the first option
for treating androgenic manifestations and regularizing menstrual cycles in women who do not wish to
become pregnant (Level of Evidence A).

«  Werecommend the use of glucocorticoids in cases where conventional treatment for hirsutism is ineffec-
tive or poorly tolerated or when the post-ACTH stimulus cortisol response is less than 18 mcg/dL (Level of
Evidence C).

+  Werecommend the use of glucocorticoids that do not cross the placental barrier, such as hydrocortisone,
prednisolone or prednisone for patients unable to become pregnant spontaneously or with ovulatory dys-
function and who are not at risk of affected fetuses (Level of Evidence B).

* In this situation, glucocorticoid treatment must be continued during pregnancy to avoid miscarriages
(Level of Evidence C).

+  Werecommend combining ovulation inducers such as clomiphene citrate, letrozole (off-label) or gonado-
tropins if glucocorticoids are not sufficient to restore ovulation (Level of Evidence B).

+ Genetic counseling for the couple is indicated to evaluate genotyping of the partner of women with the
nonclassic form to detect a serious mutation (Level of Evidence C).

+  Werecommend referring pregnant women at risk of having female fetuses with genital defects to special-
ized tertiary and quaternary care centers (Level of Evidence D).
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Background

Congenital adrenal hyperplasia (CAH) comprises
a group of autosomal recessive disorders associat-
ed with deficient biosynthesis of adrenal steroids
whose clinical and laboratory expression depend on
the enzyme involved. The most common enzymes are
21-hydroxylase (CYP21A2), 11B3-hydroxylase (CYP11B1)
and 17a-hydroxylase (CYP17A1).0% The first corre-
sponds to more than 90% of cases, presenting 20%-
50% of residual enzymatic activity in its nonclassic
form (NCAH).(*®) This Position Statement will prefera-
bly address NCAH resulting from 21-hydroxylase defi-
ciency, the most frequent and important differential
diagnosis of polycystic ovary syndrome (PCOS]).

How prevalentis NCAH?

The prevalence of NCAH due to 21-hydroxylase
deficiency in the general population is estimat-
ed at 1/1,000-2,000 in Anglo-Saxons, and 1/100 in
Ashkenazi Jews and some populations from the
Middle East and the Indian subcontinent. In women
with hyperandrogenism, the prevalence ranges be-
tween 1% and 10%, depending on the ethnicity of the
population studied (Level of Evidence C).19

What are the manifestations of NCAH?

The main manifestations are premature pubarche
(60%-90%), acne (30%), hirsutism (60%-80%), alo-
pecia (2%-8%), clitoromegaly (6%-20%), menstrual
irregularity (56%), primary amenorrhea (9%), chron-
ic anovulation (30%-50%), infertility (10%-30%) and
miscarriage (25%).1

What is the deficiency in NCAH? Why
are clinical manifestations variable?
Humans have two CYP2IA genes: a non-functional
pseudogene (CYP21P or CYP21A1]) and an active gene
(CYP21 or CYP21A2), both located on the short arm of
chromosome 6. The mutation of this gene will condition
the percentage of enzyme activity of the 21-hydroxylase,
which, in turn, determines the severity of the disease.
In nonclassic forms, 21-hydroxylase presents approx-
imately 20%-50% of its activity. Thus, the phenotype is
variable depending on the degree of enzymatic deficit,
with a good correlation between the genotype and the
phenotype documented in around 98% of cases. There
are many polymorphisms in the CYP21A2 gene with nor-
mal enzymatic function. Most patients are compound
heterozygotes, that is, they present different mutations
in each of the alleles, and the clinical form is deter-
mined by the allele with the greatest enzymatic activity.
Carriers have one normal allele and one mutated allele
and do not have clinical disease, although they may
present discrete biochemical changes.®

Specific mutations in the CYP21A2 gene are ex-
pressed by 21-hydroxylase deficiency and a defective
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conversion of 17a-OH-progesterone (17-OHP) into
11-deoxycortisol, generating a reduction in cortisol
synthesis. Hypocortisolism leads to an increase in
adrenocorticotropic hormone (ACTH]) with conse-
qguent bilateral adrenal hyperplasia, accumulation of
cortisol precursors (progesterone and 17a-OHP) and
a shift towards the androgen production pathway
(DHEA, androstenedione and testosterone).t8”

In 1B-hydroxylase deficiency, a less frequent
form of CAH, but generally more severe, there is also
excessive production of androgens, but with an in-
crease in the immediate precursors of CYP11B1, 11-de-
oxycortisol (compound “S™) and 11-deoxycorticos-
terone (DOC).8% As 17-OHP may also be elevated in
these cases, it is important to confirm the etiological
diagnosis. Deficiency of 17a-hydroxylase prevents
the formation of glucocorticoids and sex hormones
and promotes the accumulation of mineralocorticoid
precursors (DOC) and corticosterone (Figure 1).00M

What is its pathophysiology?
In contrast to classic CAH, the nonclassic form is as-
sociated with partial activity of the 21-hydroxylase
enzyme: there is no salt loss, anatomical changes are
notevident at birth and biochemical changes are less
pronounced. In general, the onset of clinical manifes-
tations is peripubertal, with early pubarche, acne and
accelerated bone age. In adolescent and adult wom-
en, the presence of hirsutism occurs in around 60%,
oligomenorrhea in 54% and acne in 33%.(53413)

Enzymatic deficiencies of 11p-hydroxylase and
17a-hydroxylase, rare in the NCAH, can occur togeth-
er with arterial hypertension, although only 113-hy-
droxylase deficiency is associated with hyperandro-
genism, precocious pseudopuberty and advancing
bone age. The deficiency of 17a-hydroxylase mani-
fests itself in the post-pubertal period with primary
amenorrhea, absence of secondary sexual character-
istics and eunuchoid proportions (hypergonadotrop-
ic hypogonadism).t’o™

Polycystic ovarian morphology is a frequent
finding in women with NCAH; ovarian dysfunction
may contribute to excess androgens in these wom-
en, and ovarian suppression improves clinical and
laboratory hyperandrogenismt™) (Level of Evidence
B). Exaggerated secretion of progesterone and an-
drogens could lead to dysfunction in the hypotha-
lamic-pituitary-ovarian axis through an increase in
the frequency of GnRH pulses with hypersecretion
of luteinizing hormone (LH), contributing to excess
ovarian androgens.

How to diagnose NCAH? Who

should be investigated?

The investigation of NCAH is indicated in children
with premature pubarche or accelerated growth
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Source: Adapted from Yau et al. (2022).('
Figure 1. Adrenal steroidogenesis: the 5 steps necessary for cortisol production are shown in numbers. 1 = 20,22-desmolase; 2 =
17-hydroxylase (17-OH); 3 = 3B-hydroxysteroid dehydrogenase (3 HSD); 4 = 21-hydroxylase (210HD); 5 = 113-hydroxylase (11-OH). In the
first step of adrenal steroidogenesis, cholesterol enters the mitochondria via the steroid hormone carrier protein (StAR). ACTH stimulates
cholesterol cleavage, a rate-limiting step in the adrenal steroidogenesis

rate and advanced bone age and in women with in-
frequent menstrual cycles associated with manifes-
tations of hyperandrogenism. In these situations,
dosing 17-hydroxyprogesterone (17-OHP) in the morn-
ing is indicated. The exam should preferably be per-
formed in the follicular phase of the menstrual cycle
in women who menstruate. The diagnosis is exclud-
ed by measuring baseline 17-OHP < 2 ng/mL (<200
ng/dL). Values between 2 and 10 ng/mL (200 ng/dL
and 1,000 ng/dL) indicate the need for an ACTH stim-
ulation test to confirm the diagnosis. The test is per-
formed by measuring 17-OHP and cortisol at baseline
and 60 minutes after intravenous or intramuscular
administration of 250 ng of synthetic ACTH analogue
(cortrosyn). If baseline or post-stimulus 17-OHP is >
10 ng/mL (>1,000 ng/dL and, more frequently > 15 ng/
mL [>1,600 ng/dL]), the diagnosis of NCAH is estab-
lished.® (Level of Evidence A)

Given the difficulties in performing the cortrosyn
test and low availability, a new cutoff value for 17-OHP
was recently proposed to differentiate between PCOS
and CAH, of 5.4 ng/mL, below which CAH would be
ruled out.('®

CYP21A2 genotyping is not considered neces-
sary for routine diagnosis, but is recommended for
patients with reproductive desire and circulating
concentrations of 17-OHP above 10 ng/mL (30 nmo-
/L) with the aim to confirm the diagnosis and iden-
tify the presence of severe alleles of the disease that
could lead to a higher risk of the classic form of the
disease in the offspring of patients with NCAH®
(Level of Evidence B).
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The main differential diagnosis of NCAH due to
21-hydroxylase deficiency is with PCOS. The prev-
alence of NCAH among women with hyperandro-
genism is 1%-10%, much lower than the prevalence of
PCOS, 50%-80%.017)

How should the treatment be carried out?
The aim of treatment is to regularize cycles and re-
verse the clinical manifestations of hyperandro-
genism (acne, hirsutism, alopecia) and/or restore fer-
tility. The use of combined oral contraceptives (COC)
associated or not with antiandrogens is indicated for
the treatment of androgenic manifestations and reg-
ularization of menstrual cycles. Antiandrogens are
onlyrecommended for patients not atrisk of pregnan-
cy, and the guarantee of an effective contraceptive
method in those with an active sexual life because
of the risk of inhibiting the sexual differentiation of
male fetuses. Cyproterone acetate is a good option
for treating NCAH due to 21-hydroxylase deficiency,
used at a dose of 25-50 mg/day in the first 10 days of
the cycle or contraceptive pack.'® Spironolactone is
another antiandrogenic that can be used at an aver-
age dosage of 100 mg per day; its initial dose should
be 25 mg, with a progressive increase to minimize
side effects, reaching 200 mg/day. Although there is
a hypothetical risk of salt loss due to the antiminer-
alocorticoid effect of spironolactone in women with
NCAH, this adverse effect has not been described.*'®)
Compared to glucocorticoids, although not as effec-
tive inreducing androgen levels, cyproterone acetate
is more effective in the treatment of hirsutism due to
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its peripheral action in blocking androgens®® (Level
of Recommendation A).

In cases where conventional treatment for hir-
sutism is ineffective or poorly tolerated or when the
post-ACTH stimulus cortisol response is less than 18
mcg/dL, the use of glucocorticoids may be indicated.
(%) In children with premature pubarche, treatment
is generally carried out using hydrocortisone 10 to
15 mg/m? divided into three daily doses, and may
be replaced by the treatment of adult women some-
time after menarche® (Level of Evidence B). In adult
women , hydrocortisone (15-25 mg/day, divided into
2-3 daily doses), prednisolone (4-6 mg, divided into
2 daily doses), prednisone (5-7.5 mg/day, divided
into 2 doses daily) or dexamethasone (0.25-0.5 mg/
day once a day) can be used with similar efficacy("®
(Level of Evidence C).

Follow-up seeks to evaluate the improvementin
androgenic manifestations and the reduction in se-
rum androgen levels with treatment. However, circu-
lating levels of 17-OHP may not normalize even with
adequate doses of glucocorticoids and should not
be considered as good control parameters during
treatment.t

What are the repercussions

of NCAH on fertility?

Nonclassic congenital adrenal hyperplasia can man-
ifest itself in women from puberty through signs of
hyperandrogenism with regular and ovulatory cycles
or even with infrequent cycles and infertility. Carriers
of NCAH can also be asymptomatic.” In 13% of cases,
infertility is the symptom that leads to investigation
and diagnosis.®® As opposed to the classic form of
the disease, in this milder form, fertility rate appears
to be slightly decreased. In a longitudinal study of 95
women with NCAH, 57.2% of them became pregnant
without any specific hormonal treatment. %)

The mechanism by which increased androgen
production in NCAH interferes with ovulation is not
vet well understood. One theory focuses on the di-
rect effect of hyperandrogenemia on the GnRH pulse
generator. Excess androgens affect hypothalamic
sensitivity to progesterone, resulting in an increase
in the frequency of GnRH pulses, which favors LH hy-
persecretion. In turn, this hypersecretion can initiate
and maintain a vicious circle in which LH stimulates
ovarian theca cells, further exacerbating the conse-
guences of androgen secretion of adrenal origin. The
normalization of LH levels and their response to GnRH
pulses with corticosteroid treatment corroborates
this mechanism.® Furthermore, previous studies
demonstrate that the risk of miscarriage decreased
by more than 70% after diagnosis of the disease and
initiation of treatment with glucocorticoids, going
from 26% to 6%32¥ (Level of Evidence C).
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In women with NCAH who are unable to become
pregnant spontaneously or have ovulatory dysfunc-
tion, treatment with glucocorticoids that do not cross
the placental barrier, such as hydrocortisone, pred-
nisolone or prednisone, is recommended™® (Level of
Evidence B). Recommended doses of hydrocortisone
range from 20-25 mg/day and 2.5-5 mg/day of predni-
sone, although there are no prospective studies eval-
uating the benefits in relation to reducing early preg-
nancy loss and improving gestational outcomes.®
Dexamethasone should not be used in these situa-
tions, as it crosses the fetoplacental barrier, poten-
tially causing deleterious effects on the intellectual
development of the fetus in the long term(528) (Level
of Evidence D). Treatment with glucocorticoids must
be maintained during pregnancy to avoid miscarriag-
est42327) (Level of Evidence A). The clinical criterion
for evaluating therapeutic efficacy before pregnancy
is the regularization of menstrual cycles, while bio-
logical criteria are the normalization of testosterone
and androstenedione.®®

If treatment with glucocorticoids is not suffi-
cient to normalize gonadotrophic function, ovulation
inducers such as clomiphene citrate or letrozole can
be associated.®® For more refractory cases, inject-
able gonadotropins can be used carefully to avoid a
multifollicular response and the risk of twin pregnan-
cy®(Level of Evidence B).

What should prenatal diagnosis
and treatment of 21-hydroxylase
deficiency be like?
In women diagnosed with NCAH, almost 70% are
compound heterozygotes, carrying one allele that
causes the nonclassic form and one for the classic
form of the disease. The mildest mutation leads to
the manifestation of the nonclassic form. However,
the offspring of these patients have a 50% chance
of inheriting the allele that leads to the classic form
of the disease. Theoretically, without genotyping, if
one of the parents has NCAH, there is a risk of around
1:250 of having a child with the classic form of the
disease,®® although retrospective studies show a
prevalence around 1.5%-2.5%.232% Therefore, genetic
counseling for the couple is indicated to evaluate
the genotyping of the partner of women with the non-
classic form to detect a serious mutation® (Level
of Evidence C). As the formation of genitalia occurs
around the ninth week of pregnancy, the collection
of fetal DNA in a maternal peripheral blood sample
can be performed around the sixth week of pregnan-
cy to identify the presence of the Y chromosome and
exclude male fetuses from prenatal dexamethasone
treatment.(%

In cases of risk of birth of female fetuses with
genital defects, the prenatal treatment protocol
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with glucocorticoids is considered experimental
and only authorized in tertiary and quaternary
care centers that have defined protocols approved
by ethics committees. The aim of prenatal treat-
ment is to prevent genital virilization of the fetus.
In this situation, some authors recommend the
use of dexamethasone due to its ability to cross
the placenta and because it is not deactivated by
placental 11B-0OH steroid dehydrogenase and only
minimally binds to cortisol-binding globulin in the
mother’s blood. Dexamethasone decreases elevat-
ed fetal androgen production by suppressing fetal
ACTH secretion. Treatment may be discontinued if
the karyotype reveals a male fetus or DNA analysis
reveals an unaffected female fetus.®Y There are
few studies evaluating the long-term outcomes of
prenatal use of dexamethasone to prevent viriliza-
tion of female fetuses. A 2020 systematic review
and meta-analysis included 18 cohort studies
evaluating the use of dexamethasone in pregnan-
cies at 6-10 weeks. The meta-analysis of these
studies showed a reduction in the virilization of
female fetuses treated with dexamethasone in
early pregnancy. There was no significant dif-
ference in relation to physical outcomes of new-
borns, such as weight and height, as well as cog-
nitive functions and behavioral or temperament
changes. However, these results must be evalu-
ated with caution given the observational nature
of the studies with small samples and moderate
guality in over 50% of them.®9 In relation to mater-
nal safety, there may be a risk of weight gain, ap-
pearance of stretch marks, edema and sleep and
mood disorders. On the other hand, no increased
risk of hypertension, gestational diabetes or fetal
loss was reported.®” Note that there are studies
reporting orofacial defects in children exposed to
glucocorticoids during pregnancy.t®23% Treatment
with dexamethasone also has been suggested in
cases of women who have already had an affected
child and are pregnant with the same partner. In
reference centers, dexamethasone would be ini-
tiated to suppress fetal androgen production be-
fore the onset of urogenital organogenesis at the
ninth week of pregnancy(339 (Level of Evidence
D). Another alternative would be to perform in
vitro fertilization with preimplantation genetic
testing for monogenic diseases and the transfer
of only embryos unaffected by the disease.3%)

Final considerations

This text was prepared by the National Specialized
Commission on Endocrine Gynecology of Febrasgo.
Its aim is to update and assist gynecologists, obste-
tricians and primary care physicians in the diagnosis
and treatment of NCAH in women.

FEBRASGO POSITION STATEMENT

References

1.

10.

4.

Speiser PW, Arlt W, Auchus RJ, Baskin LS, Conway GS, Merke
DP, et al. Congenital adrenal hyperplasia due to steroid
21-hydroxylase deficiency: an endocrine society clinical
practice guideline. J Clin Endocrinol Metab. 2018;103(11):4043-
88. doi: 10.1210/jc.2018-01865

Vilar L. Endocrinologia clinica. 6a ed. Rio de Janeiro: Guanabara
Koogan; 2016.

Witchel SF. Non-classic congenital adrenal hyperplasia.
Steroids. 2013;78(8):747-50. doi: 10.1016/j.steroids.2013.04.010

Carmina E, Dewailly D, Escobar-Morreale HF, Kelestimur F,
Moran C, Oberfield S, et al. Non-classic congenital adrenal
hyperplasia due to 21-hydroxylase deficiency revisited: an
update with a special focus on adolescent and adult women.
Hum Reprod Update. 2017;23(5):580-99. doi: 10.1093/humupd/
dmx014

New MI. Extensive clinical experience:
21-hydroxylase deficiency. J Clin Endocrinol
2006;91(11):4205-14. doi: 10.1210/jc.2006-1645

Kopacek C, de Castro SM, Prado MJ, da Silva CM, Beltrdo LA, Spritzer
PM. Neonatal screening for congenital adrenal hyperplasia in
Southern Brazil: a population based study with 108,409 infants.
BMC Pediatr. 2017;17(1):22. doi: 10.1186/512887-016-0772-x

Lee PA, Houk CP, Ahmed SF, Hughes IA; International
Consensus Conference on Intersex organized by the Lawson
Wilkins Pediatric Endocrine Society and the European Society
for Paediatric Endocrinology. Consensus statement on
management of intersex disorders. International Consensus
Conference on Intersex. Pediatrics. 2006;118(2):e488-500. doi:
10.1542/peds.2006-0738

nonclassical
Metab.

. Mello MP, Bachega TA, Costa-Santos M, Mermejo LM, Castro

M. Bases moleculares da hiperplasia adrenal congénita. Arq
Bras Endocrinol Metab. 2002;46(4):457-77. doi: 10.1590/S0004-
27302002000400017

. Soardi FC, Penachioni JY, Justo GZ, Bachega TA, Inacio M,

Mendonga BB, et al. Novel mutations in CYP11B1 gene leading
to 11 beta-hydroxylase deficiency in Brazilian patients. J Clin
Endocrinol Metab. 2009;94(9):3481-5. doi: 10.1210/jc.2008-2521

Fontenele R, Costa-Santos M, Kater CE. 17alpha-hydroxylase
deficiency is an underdiagnosed disease: high frequency of
misdiagnoses in a large cohort of Brazilian patients. Endocr
Pract. 2018;24(2):170-8. doi: 10.4158/EP171987.0R

. Miller WL. Steroid 17alpha-hydroxylase deficiency--not rare

everywhere. J Clin Endocrinol Metab. 2004;89(1):40-2.

. YauM, Khattab A, Yuen T,New M. Congenitaladrenal hyperplasia.

In: Feingold KR, Anawalt B, Blackman MR, Boyce A, Chrousos G,
Corpas E, et al., editors. Endotext. South Dartmouth: MDText.
com; 2022 [cited 2023 Aug 12]. Available from: https:/www.
ncbinlm.nih.gov/books/NBIK278953/

. Moran G, Azziz R, Carmina E, Dewailly D, Fruzzetti F, Ibafiez L, et

al. 21-Hydroxylase-deficient nonclassic adrenal hyperplasiais a
progressive disorder: a multicenter study. Am J Obstet Gynecol.
2000;183(6):1468-74. doi: 10.1067/mob.2000.108020

Carmina E, Lobo RA. Ovarian suppression reduces clinical
and endocrine expression of late-onset congenital adrenal
hyperplasia due to 21-hydroxylase deficiency. Fertil Steril.
1994;62(4):738-43. doi: 10.1016/s0015-0282(16)56998-2

. BidetM,Bellanné-ChantelotC,Galand-PortierMB, TardyV,Billaud

L, Laborde K, et al. Clinical and molecular characterization of
a cohort of 161 unrelated women with nonclassical congenital
adrenal hyperplasia due to 21-hydroxylase deficiency and 330
family members. J Clin Endocrinol Metab. 2009;94(5):1570-8.
doi: 10.1210/jc.2008-1582

Rev Bras Ginecol Obstet. 2024;46:e-FPS11.

s I


https://paperpile.com/c/xavnm9/SmNuh
https://paperpile.com/c/xavnm9/GpCXQ
https://paperpile.com/c/xavnm9/hGk1B
https://paperpile.com/c/xavnm9/TbO3I
https://paperpile.com/c/xavnm9/2fN8X
https://paperpile.com/c/xavnm9/STgF1
https://paperpile.com/c/xavnm9/STgF1

N -

_ Nonclassic congenital adrenal hyperplasia due to 21-hydroxylase deficiency in women: diagnosis and treatment

16. Maffazioli GD, Bachega TA, Hayashida SA, Gomes LG, Valassi
HP, Marcondes JA, et al. Steroid screening tools differentiating
nonclassical congenital adrenal hyperplasia and polycystic
ovary syndrome.J Clin EndocrinolMetab.2020;105(8):dgaa369.
doi: 10.1210/clinem/dgaa369

17. Papadakis G, Kandaraki EA, Tseniklidi E, Papalou O, Diamanti-
Kandarakis E. Polycystic ovary syndrome and NC-CAH: distinct
characteristics and common findings. A systematic review.
Front Endocrinol. 2019;10:388. doi: 10.3389/fend0.2019.00388

18. SahinYY, Kelestimur F. Medical treatment regimens of hirsutism.
Reprod Biomed Online. 2004;8(5):538-46. doi: 10.1016/s1472-
6483(10)61100-5

19. Martin KA, Anderson RR, Chang RJ, Ehrmann DA, Lobo RA,
Murad MH, et al. Evaluation and treatment of hirsutism in
premenopausal women: an Endocrine Society Clinical Practice
guideline. J Clin Endocrinol Metab. 2018;103(4):1233-57. doi:
10.1210/j¢.2018-00241

20.Spritzer P, Billaud L, Thalabard JC, Birman P, Mowszowicz |, Raux-
Demay MC, et al. Cyproterone acetate versus hydrocortisone
treatment in late-onset adrenal hyperplasia. J Clin Endocrinol
Metab. 1990;70(3):642-6. doi: 10.1210/jcem-70-3-642

21. New MI, Ghizzoni L, Meyer-Bahlburg H, Khattab A, Reichman D,
Rosenwalks Z. Fertility in patients with nonclassical congenital
adrenal hyperplasia. Fertil Steril. 2019;111(1):13-20. doi: 10.1016/j.
fertnstert.2018.11.023

22.TrakakisE,LoghisC, KassanosD.Congenitaladrenalhyperplasia
because of 21-hydroxylase deficiency. A genetic disorder of
interest to obstetricians and gynecologists. Obstet Gynecol
Surv. 2009;64(3):177-89. doi: 10.1097/0GX.0b013e318193301b

23.Bidet M, Bellanné-Chantelot C, Galand-Portier MB, Golmard
JL, Tardy V, Morel Y, et al. Fertility in women with nonclassical
congenital adrenal hyperplasia due to 21-hydroxylase
deficiency. J Clin Endocrinol Metab. 2010;95(3):1182-90. doi:
10.1210/j¢.2009-1383

24.Moran C, Azziz R, Weintrob N, Witchel SF, Rohmer V, Dewailly
D, et al. Reproductive outcome of women with 21-hydroxylase-
deficient nonclassic adrenal hyperplasia. J Clin Endocrinol
Metab. 2006;91(9):3451-6. doi: 10.1210/jc.2006-0062

26.Lajic S, Nordenstrédm A, Hirvikoski T. Long-term outcome
of prenatal dexamethasone treatment of 21-hydroxylase
deficiency. Endocr Dev. 2011;20:96-105. doi: 10.11569/000321228

26.Wallensteen L, Zimmermann M, Thomsen Sandberg M, Gezelius
A, Nordenstrém A, Hirvikoski T, et al. Sex-dimorphic effects of
prenatal treatment with dexamethasone. J Clin Endocrinol
Metab. 2016;101(10):3838-46. doi: 10.1210/jc.2016-1543

27. Guo X,ZhangY,YuY,ZhangL,Ullah K,Ji M, etal. Getting pregnant
with congenital adrenal hyperplasia: assisted reproduction
and pregnancy complications. A systematic review and meta-
analysis. Front Endocrinol. 2022;13:982953. doi: 10.3389/
fendo.2022.982953

28.Feldman S, Billaud L, Thalabard JC, Raux-Demay MC,
Mowszowicz |, Kuttenn F, et al. Fertility in women with late-
onset adrenal hyperplasia due to 21-hydroxylase deficiency.
J Clin Endocrinol Metab. 1992;74(3):635-9. doi: 10.1210/
jcem.74.3.1310999

29.Finkielstain GP, Chen W, Mehta SP, Fujimura FIK, Hanna RM,
Van Ryzin C, et al. Comprehensive genetic analysis of 182
unrelated families with congenital adrenal hyperplasia
due to 21-hydroxylase deficiency. J Clin Endocrinol Metab.
2011;96(1):E161-72. doi: 10.1210/jc.2010-0319

30.Simpson JL, Rechitsky S. Prenatal genetic testing and
treatment for congenital adrenal hyperplasia. Fertil Steril.
2019;111(1):21-3. doi: 10.1016/j.fertnstert.2018.11.041

Rev Bras Ginecol Obstet. 2024;46:e-FPS11.

31. Miller WL, Witchel SF. Prenatal treatment of congenital adrenal
hyperplasia: risks outweigh benefits. Am J Obstet Gynecol.
2013;208(5):354-9. doi: 10.1016/j.ajog.2012.10.885

32.Carmichael SL, Shaw GM, Ma C, Werler MM, Rasmussen SA,
Lammer EJ, et al. Maternal corticosteroid use and orofacial
clefts. Am J Obstet Gynecol. 2007;197(6):585.e1-7. doi: 10.1016/j.
ajog.2007.05.046

33.SecklJR. Prenatalglucocorticoids and long-term programming.
Eur J Endocrinol. 2004;151 Suppl 3:U49-62. doi: 10.1530/
eje.0.151u049

Andrea Prestes Nacul
Hospital Fémina, Grupo Hospitalar Conceigao, Porto Alegre, RS,
Brazil

Ana Carolina Japur Sa Rosa e Silva

Departamento de Ginecologia e Obstetricia, Faculdade de
Medicina de Ribeirdo Preto, Universidade de Sdo Paulo, Ribeirdo
Preto, SP, Brazil

Daniela Angerame Yela

Departamento de Tocoginecologia, Faculdade de Ciéncias
Médicas, Universidade Estadual de Campinas, Campinas, SP,
Brazil

Sebastiao Freitas de Medeiros
Departamento de Obstetricia e Ginecologia, Universidade Federal
de Mato Grosso, Cuiabd, MT, Brazil

José Maria Soares Junior

Departamento de Obstetricia e Ginecologia, Hospital das
Clinicas, Faculdade de Medicina, Universidade de S&do Paulo, Sao
Paulo, SP, Brazil

Gabriela Pravatta Rezende Antoniassi
Departamento de Tocoginecologia, Faculdade de Ciéncias
Médicas, Universidade Estadual de Campinas, Campinas, SP,
Brazil

Lia Cruz da Costa Damasio
Departamento de Ginecologia e Obstetricia, Universidade Federal
do Piaui, Teresina, PI, Brazil

Técia Maria de Oliveira Maranhao
Departamento de Tocoginecologia, Universidade Federal do Rio
Grande do Norte, Natal, RN, Brazil.

Gustavo Arantes Rosa Maciel

Departamento de Obstetricia e Ginecologia, Hospital das
Clinicas, Faculdade de Medicina, Universidade de Sédo Paulo, Sao
Paulo, SP, Brazil

Cristina Laguna Benetti-Pinto

Departamento de Tocoginecologia, Faculdade de Ciéncias
Médicas, Universidade Estadual de Campinas, Campinas, SP,
Brazil

FEBRASGO POSITION STATEMENT


https://orcid.org/0000-0003-3500-0206
https://orcid.org/0000-0001-7025-344X
https://orcid.org/0000-0003-3889-4878
https://orcid.org/0000-0003-1292-2515
https://orcid.org/0000-0003-07774-9404
https://orcid.org/0000-0002-7289-0191
https://orcid.org/0000-0002-0005-9446
https://orcid.org/0000-0002-9663-4336
https://orcid.org/0000-0001-9097-8528
https://orcid.org/0000-0001-6198-5593

Nacul AP, Rosa e Silva AP, Yela DA, Medeiros SF, Soares Junior SM, Antoniassi GP, et al. _

Conflicts of interest: none to declare.

How to cite:

Nacul AP, Rosa e Silva AP, Yela DA, Medeiros SF, Soares Junior SM,
Antoniassi GP, et al. Nonclassic congenital adrenal hyperplasia
due to 21-hydroxylase deficiency in women: diagnosis and treat-
ment. Rev Bras Ginecol Obstet. 2024;46:e-FPS11.

National Specialized Commission on Endocrine Gynecology
of the Brazilian Federation of Gynecology and Obstetrics
Associations (FEBRASGO)

President:
Cristina Laguna Benetti Pinto

Vice president:
Ana Carolina Japur de Sa Rosa e Silva

Secretary:
José Maria Soares Junior

Members:

Andrea Prestes Nacul

Daniela Angerame Yela

Fernando Marcos dos Reis

Gabriela Pravatta Rezende

Gustavo Arantes Rosa Maciel

Gustavo Mafaldo Soares

Laura Olinda Rezende Bregieiro Costa
Lia Cruz Vaz da Costa Damasio

Maria Candida Pinheiro Baracat Rezende
Sebastido Freitas de Medeiros

Tecia Maria de Oliveira Maranhao
Vinicius Medina Lopes

FEBRASGO POSITION STATEMENT

Rev Bras Ginecol Obstet. 2024;46:e-FPS11.

7



