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What is already known on this topic?

The combination of Turner syndrome and congenital adrenal hyperplasia (CAH) is rarely reported in the literature.

What this study adds?
We report a new case of the coexistence of mosaic Turner syndrome and the non-classical form of CAH due to 21-hydroxylase deficiency,
associated with a de novo mutation in the CYP21A2 gene. This case did not present with short stature.

Abstract

The coexistence of congenital adrenal hyperplasia (CAH) due to 21-hydroxylase deficiency and Turner syndrome (TS) is rare. We report
on a 6-year-old Portuguese girl with mosaic TS [45,XO(39)/47,XXX(21)] presenting with premature pubarche at the age of 5 years.
Laboratory findings showed elevated 17-hydroxyprogesterone, dehydroepiandrosterone sulfate, androstenedione and total testosterone,
and her sex-determining region Y (SRY) was negative. CYP21A2 gene analysis revealed two mutations (c.[844G > T]; [CYP21A2del]),
consistent with the non-classical form of CAH. Complete deletion of CYP21A2 allele occurred de novo. At 6 years and 4 months, she
presented with accelerated growth velocity and hydrocortisone at a dose of 5 mg/m?/day was initiated. This case highlights the need to
perform global examinations looking for virilization signs in TS patients’ follow-ups. It also supports the reported genetic combination
of TS and CAH. Therefore, CAH should be kept in mind in TS patients with SRY negative and virilization signs, even in the absence of
short stature.
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Introduction can present with ambiguous genitalia, as with congenital

d lh lasia (CAH) (2,3).
Turner syndrome (TS) is a common genetic disorder among adrenal hyperplasia ( ) 2.3)

young females and it is characterized by infertility, premature
ovarian deficiency, short stature and other abnormalities
(1). Some patients have the classical monosomy X (45,X)
and others have various 45X mosaicism, including

CAH secondary to 21-hydroxylase (21-OH) deficiency is one
of the most common causes for virilization in females. There
are three forms: the classic salt-wasting, simple virilising
and the non-classical or late-onset, the latter being the most

mosaic monosomy X with a Y-bearing cell line. Virilization
occurring in TS patients should prompt a search for the
Y chromosome-bearing cell line, as these individuals are
at risk of developing malignant gonadal tumors and they

prevalent type (4).

CAH and TS are not very rare diseases, but their combination
is rare and may be confounding (4,5). We report on a case of
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TS with coexisting 21-OH deficiency. The second condition
was only recognized during follow-up with the evaluation of
the patient’s puberty signs.

Written informed consent was obtained from the mother.

Case Report

The patient, known to be a mosaic for TS
[45,X0((39)/47 XXX21)], was diagnosed during
amniocentesis and confirmed by postnatal karyotype. She
was referred to the Pediatric Endocrinology Department
at 20 months of age. She was born at term from the
second gestation of a 35-year-old mother. Her birth
weight was 2,565 g, her length was 45 cm and her head
circumference was 32.5 cm. The parents were non-
consanguineous. On physical examination, she presented
with good general appearance, low posterior hairline,
micrognathia, and Tanner stage 1. During follow-up, she
had recurrent otitis media. Echocardiography, performed
as part of routine investigations in TS patients, revealed no
pathology. At 5 years and 8 months, she presented with
premature pubarche with three dark thick pubic hairs on
the labia majora (Tanner stage 2 pubic hair and Tanner
stage 1 breasts). Her height was 109.2 cm [-0.62 standard
deviation (SD)] and her weight was 19.4 kg (0.09 SD). Initial
laboratory findings showed 17-hydroxyprogesterone (17-
OHP) 18 (0.03-0.9) ng/mL, dehydroepiandrosterone sulfate

2.76 (<0.05-0.57) ug/mL, androstenedione 1.4 (0.08-0.5)
ng/mL, total testosterone 0.3 (<0.03-0.1) ng/ml, LH <0.1
(0.02-0.3) mUI/mL and FSH 2.6 (1.0-4.2) mUl/mL (Table
1). Repeated laboratory work-up confirmed these results
(Table 1). Renal and pelvic ultrasonography demonstrated
normal kidneys without renal anomalies, and a uterus with
dimensions of 2.3x0.7x1.1 cm. Both ovaries were 1.2x0.6
cm. Analysis of the sex-determining region Y (SRY) gene
was negative. Analysis of the CYP2IA2 gene revealed the
presence of the mild variant ¢.844G>T [p.(Val282Leuc)] in
hemizygote associated with enzymatic activity of 21-OH of
50%, and the presence of non-functional allele, complete
deletion of CYP21A2 (CYP21A2del), associated with null
enzymatic activity of 21-OH. These results were consistent
with a partial deficiency of 21-OH compatible with the non-
classical form of CAH.

Her mother did not present with any of the genetic
alterations and her father was a carrier of the mild variant
c.844G>T. Her 13-year-old sister had recurrent otitis
media and premature pubarche starting at the age of six.
Her genetic testing also identified mild variant c.844G>T,
associated with the enzymatic activity of 50% 21-OH, in
heterozygosity, in the CYP21A2 gene, although this was not
sufficient for a diagnosis of CAH. The sister’s last laboratory
evaluation showed sodium 137 (136-146) mmol/L,
potassium 4.6 (3.5-5.1) mmol/L, 17-OHP 4.19 (0.18-
2.3) ng/mL, androstenedione 3.4 (0.77-2.25) ng/mL, total

Table 1. Laboratory analysis of the patient

5 years and 10 months

6 years and 7 months

Age 5 years and 8 months
Sodium, mmol/L 139 (136-146)
Potassium, mmol/L 49 (3.5-5.1)
ACTH, pg/mL

Cortisol, ug/dL

Glucose, mg/dL 82 (60-100)
Creatinine, mg/dL 0.56 (0.44-0.64)
ESH, mUI/mL 2.6 (1.0-4.2)

LH, mUI/mL <0.1 (0.02-0.3)
Estradiol, pg/mL <13 (5-20)

AMH, ng/mL

17-OH progesterone, ng/mL 18 (0.03-0.9)
Total testosterone, ng/ml 0.3 (<0.03-0.1)
Androstenedione, ng/mL 1.4 (0.08-0.5)
DHEA-SO,, ug/mL 2.76 (<0.05-0.57)
IGF-1, ng/mL 150 (35-232)

TSH, uUl/mL

FT4, ng/dL

Aldosterone, pg/mL

Active renin, uU/mL

141 (136-146)
4.3 (3.5-5.1)
22 (10-60) 20 (10-60)
10 (3-21) 7.1 (3-21)
89 (60-100)
2.7 (1.0-4.2)
0.1 (0.02-0.3)
<13 (5-20)
0.28
17 (0.03-0.9) 19 (0.03-0.9)
0.2 (<0.03-0.1)
.4 (0.08-0.5)
3.72 (<0.05-0.57) 3.30 (<0.05-0.57)
142 (35-232)
2.7 (0.70-4.17)
0.90 (0.89-1.37)
185 (30-350) 155.0 (30-350)
55 (7-76) 84 (7-76)

17-OH: 17-hydroxyprogesterone, ACTH: adrenocorticotropic hormone, AMH: Anti-Mullerian hormone, DHEA-SO,: dehydroepiandrosterone sulfate, FSH: follicle-stimulating
hormone, FT4: free thyroxine, IGF-1: insulin like growth factor-1, LH: luteinizing hormone, TSH: thyroid stimulating hormone
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testosterone 0.3 (0.13-0.32) ng/mL, LH 5.0 (< 12.0) mUI/mL
and FSH 4.1 (<9.6) mUI/mL.

At 6 years and 4 months, the weight of the patient was
24.3 kg (0.98 SD) and her height was 119.8 cm (0.54 SD),
with accelerated growth velocity (10.6 cm in 10 months).
Hydrocortisone treatment at a dose of 5 mg/m?/day was
initiated. During her last visit at 6 years and 7 months, her
weight was 25.3 kg (1.03 SD) and her height 121.3 cm (0.51
SD). Laboratory work-up (Table 1) was performed, under
hydrocortisone at a dose of 5 mg/m?/day, although with
irregular compliance. The need for treatment was reinforced
in order to avoid complications.

Discussion

We described a new case of CAH due to 21-OH deficiency
in a 6-year-old Portuguese girl with a mosaic form of Turner
karyotype.

The first sign of virilization in our patient was premature
pubarche at the age of 5 years. She was known to have
a mosaicism TS, but only had a few TS stigmas and did
not present with short stature. Laboratory investigation
revealed elevated levels of 17-OHP and androgens, with
normal sodium, potassium, FSH, LH, IGF1, cortisol,
adrenocorticotropic hormone, active renin and aldosterone
levels. As is strongly recommended, an SRY gene analysis
was performed and this was negative. Continuing the
investigation, the rare occurrence of coexisting CAH was
investigated (2). Her elevated basal 17-OHP level and the
CYP21A2 gene analysis (CYP21A2 genotype: c.[844G>TJ;
[CYP21A2del]) established a diagnosis of the non-classical
form of 21-OH deficiency. As her mother did not present
with any genetic alterations, it is possible to infer that the
complete deletion of CYP21A2 allele occurred de novo. The
occurrence rate of de novo mutations in CYP21A2 alleles in
affected patients with 21-OH deficiency has been assessed
to be 1-2 % . Her sister’s genetic testing did not confirm non-
classical CAH, although it also did not allow it to be ruled
out completely.

This rare combination of TS and CAH was first described
by del Arbol et al. (6) in 1983. So far, ten cases with both
TS and CAH due to 21-OH deficiency have been reported
in the literature (1,2,3,5,6,7,8,9,10,11). Unlike most of the
previously reported cases which were diagnosed as TS
during the investigation of ambiguous genitalia or presented
with concomitant diagnosis (2,3,6,7,8,9,10), in our case, the
diagnosis of TS was made initially. Only three cases known
to have TS were later diagnosed as CAH (1,5,11).
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As in our patient, most of the previous cases had different
degrees of virilism (2). Only one case of a 28-year-old
woman who had decreased endometrial receptivity during
IVF did not show virilism (1). Likewise, all cases described
to date, except for one, had a mosaic Turner karyotype (2,8).

The diagnosis of coexisting CAH, particularly the non-
classical type, is difficult in patients with TS, as typical signs
such as short stature, amenorrhea and hirsutism may be
present in both diseases (2,11). Furthermore, at an early age
as in our case, it is even more difficult to detect coexisting
CAH, because some of these signs of both diseases,
including short stature, have not yet manifested. Therefore,
itis important to include genital examinations for virilization
signs in routine visits in patients with TS (4), and to measure
17-OHP levels, especially in the presence of moderate-to-
severe virilization (2).

The final heights of patients with concomitant TS and CAH
tend to deteriorate due to both diseases (3). Unopposed
hyperandrogenism caused by CAH may lead to initial
skeletal maturation. However, it can mask the growth
disorder, because premature closure of the growth plates
leads to short final heights (2). In addition, insufficient
hormone replacement therapy or overtreatment of CAH
also causes final short stature (7). At the same time, TS can
cause short stature. However, the prevalence of short stature
in rare 45,X/47, XXX mosaicism individuals is only 64.3 %,
that is, much less frequent than in pure 45,X monosomy
(over 95%) (12). Therefore, we think the patient’s karyotype
may lead to better growth. It has been speculated that this
may be related to the presence of 47, XXX cell lines, because
the triple-X syndrome often presents with taller stature
(12). Nevertheless, the final adult height is not guaranteed
without growth hormone (GH) treatment (13).

While it is possible to achieve good results in CAH patients
with regular follow-up and treatment, in TS, GH treatment
initiated at supraphysiological doses and at an early age
(before the age of 4 years) can lead to a considerable height
gain, despite the absence of GH deficiency in TS (7,11).
In a previously case of a one-year-old patient with TS and
CAH, in addition to treatment with appropriate doses of
glucocorticoids and mineralocorticoids, GH treatment was
initiated when a slowing in growth was later observed (7).
Our patient did not have short stature, probably due to
accelerated skeletal maturation and some partial protection
provided by her Kkaryotype, as discussed previously.
However, due to the coexistence of the two pathologies and
irregular therapeutic compliance, her growth potential may
be compromised. In our country, Portugal, GH treatment
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is approved for TS when there is a diagnosis confirmed by
chromosomal analysis, chronological age >2 years, bone
age <12 years before puberty, and height <-2 SD and
z-score of the height velocity < 10" percentile for 1 year.
After improving our patient’s compliance and adequately
controlling her CAH, we can question whether our patient
will benefit from the earliest possible GH treatment, because
her height may never be <-2 SD, but growth may end too
soon.

Conclusion

In conclusion, we presented a patient with the non-classical
form of CAH due to 21-OH deficiency and mosaic TS, who
presented with premature pubarche. To the best of our
knowledge, this is the first report of this rare combination in
a Portuguese patient. A review of the literature showed that
this is the fourth case where the diagnosis of CAH was later
than the diagnosis of TS. If signs of virilism are detected in
patients with TS, rare coexisting CAH should be suspected
in the absence of SRY.
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