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Premature pubarche during minipuberty - literature review and two case reports
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Abstract

Introduction: Isolated premature pubarche (PP) in infancy may be the reason for many diagnostic difficulties. This is due to the low
incidence and, therefore, the limited number of studies on this subject and the lack of strict laboratory standards because of the
physiological variability of gonadotropic hormone and androgen concentrations during minipuberty.

Material and methods: We aimed to present current knowledge about PP in infancy based on the literature review and 2 cases of
male infants with scrotal hair during minipuberty.

Results: Isolated hair in the pubic region in a boy during the period of minipuberty requires differential diagnosis. After excluding
serious aetiology, it seems to be a mild, self-limiting variant of precocious puberty. The phenomenon is probably a result of increased
sensitivity of the hair follicles to transiently increased androgen concentration.

Conclusions: Isolated pubic hair in infancy as a mild, self-limiting variant of precocious puberty in infants should be a diagnosis of
exclusion. The condition resolves spontaneously, but it absolutely requires further follow-up to exclude serious aetiology in the case
of puberty progression.
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Streszczenie

Wprowadzenie: Izolowane przedwczesne pubarche u chfopcéw w okresie minipuberty moze nastrecza¢ wiele trudnosci diagno-
stycznych. Powodem jest malfa czesto$¢ wystepowania, a co za tym idzie ograniczona liczba badan na ten temat oraz brak Scisle
okreslonych norm laboratoryjnych z powodu fizjologicznej zmiennosci stezert hormonéw gonadotropowych i androgenéw w tym
okresie.

Materiat i metody: W pracy przedstawiono aktualng wiedze dotyczaca przedwczesnego pubarche u niemowlat, opierajac sie na
przegladzie piSmiennictwa, oraz dwa opisy przypadkéw niemowlat ptci meskiej, u ktérych pubarche praecox wystapito w przebiegu
minipuberty.

Wyniki: Owtosienie w okolicy fonowej u chtopca w okresie minipuberty wymaga diagnostyki réznicowej. W przypadku wykluczenia
patologii wydaje sie, ze moze by¢ tagodnym wariantem przedwczesnego dojrzewania piciowego, ktére prawdopodobnie jest wyni-
kiem zwiekszonej wrazliwosci mieszkéw wiosowych na przejsciowe zwiekszone stezenie androgenéw.

Whioski: Przedwczesne pubarche w okresie minipuberty, jako tagodny wariant przedwczesnego dojrzewania plciowego, jest roz-
poznaniem z wykluczenia i ustepuje samoistnie, jednak bezwzglednie wymaga okresowej kontroli, aby w przypadku progresji doj-
rzewania wykluczy¢ powazna etiologie.

Stowa kluczowe:

niemowle, minipuberty, owlosienie fonowe, przedwczesne dojrzewanie, pubarche praecox.

sia (CAH) or androgen-producing tumours [1]. Infants with PP
are described relatively rarely. Different terminology related to

the age, e.g. “pubic hair in infancy”, “scrotal or labial hair in

Introduction

Premature pubarche (PP) is defined as the presence of pu-

bic hair before the age of 8 years in girls and 9 years in boys.
It occurs mainly between 6 and 8 years of age, mostly in girls
[1-5]. It results from premature secretion of adrenal androgens;
less frequently, from late-onset congenital adrenal hyperpla-

infancy”, or “premature pubarche in infancy”, is used in the lit-
erature to describe the condition [2-8]. In this study, we aimed
to present current knowledge about PP in infancy based on the
literature review and 2 cases of male infants with scrotal hair
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during minipuberty. We attempt to discuss the necessary tests
required when premature pubic hair is found as an isolated sign
of puberty in a child in the first year of life. This is vital, on the
one hand, to prevent the patient from undergoing unnecessary
diagnostics and, on the other, not to overlook the potentially
serious cause of this condition.

Patient 1

A 6-month-old male infant was referred to an endocrinolo-
gist due to the presence of pubic hair, which appeared at the
age of 4 months, without other disturbing symptoms. The child
was born in term with appropriate weight and length in good
condition (40 weeks, 3600 g, Apgar 10). He had been healthy
thus far; no exposure to exogenous androgens was reported.
The child’s parents were not related and were healthy. In a phys-
ical examination several dark hairs were found at the base of the
penis (Tanner stage G1P2), without other signs of androgeniza-
tion. The volume of the testes was below 2 ml, the penis was
not enlarged; the scrotum was not hyperpigmented; there was
no body odour, armpit hair, or acne. The boy’s body weight was
normal for his age. In laboratory studies, basal gonadotropins
were slightly elevated, and testosterone, 17-hydroxyprogester-
one (170HP), and dehydroepiandrosterone (DHEAS) were ap-
propriate for the age of the child (Table ).

Ultrasound examination of the abdomen, adrenal areas,
and testicles showed no abnormalities. After 3 months of moni-
toring, spontaneous hair regression occurred — there was only
one dark hair on the scrotum, and the concentration of gonado-
tropins decreased. At the age of 12 months, pubic hair was no
longer observed. Based on the clinical picture, PP in the course
of minipuberty was diagnosed.

Patient 2

A 4-month-old male infant was referred to an endocrinolo-
gist due to the appearance of pubic hair, with no other alarming
symptoms. The boy was born in the 39" week of pregnancy com-
plicated by gestational diabetes, with a birth weight of 3980 g, in
good condition — Apgar 10. The boy had been developing prop-
erly thus far. In the physical examination, several single hairs on
the scrotum were found (Tanner stage G1P2), without other fea-
tures of androgenization. In laboratory studies, higher concen-
trations of gonadotropins (FSH 2.12 U/I, LH 0.67 U/l) and testo-
sterone (19.79 ng/dl) were found, corresponding to minipuberty.
Initial 17-OHP concentration was mild and transiently increased,
together with normal DHEA, which allowed exclusion of CAH and
adrenal tumour. The evolution of hormone concentrations and
other findings of the boy are presented in Table Il.

Ultrasound showed a normal image of the abdominal organs
and testicles. At the age of 6 months, the boy had no progres-
sion of puberty, and at the age of 12 months, with normalization
of androgen concentrations, the hair had resolved. Based on
the clinical presentation, the diagnosis of PP in the course of
minipuberty was made. At the age of 12 and 24 months, the boy
did not show any signs of puberty.

Table I. Laboratory tests of patient 1

Parameter Age [in months]  Reference ranges
for prepubertal

6 9 period

FSH [U/] 209 1.1 0.2-2.8

LH [u/] 082 017  0-04

Testosterone [ng/dl] <25 <25 12-21

Cortisol [ug/dI] 10.64 6.2-19.4

17-OHP [ng/ml] 1.32 0.1-2.0

DHEA-S [ug/dl] 31.57 3.4-124

TSH [ulU/mi] 12 0.73-8.35

AFP [ng/ml] 1091 51.07 0-28

B-HCG [mIU/mI] 0.1 0-2.6

FSH — follicle-stimulating hormone; LH — luteinizing hormone;

17-OHP — 17-hydroxyprogesterone; DHEA-S — dehydroepiandrostero-
ne sulphate; TSH — thyroid-stimulating hormone; AFP — a-fetoprotein;
B-HCG — human chorionic gonadotrophin B subunit.

Discussion

Premature pubarche is a condition that can have different
causes. Disorders that may be the reasons for the presence
of premature pubic hair include congenital adrenal hyperplasia,
androgen secreting tumours, premature adrenarche, central
precocious puberty, or exogenous exposure to androgens [4].
Accompanying symptoms and signs that indicate the need for
deeper diagnosis include the following: rapid progression of an-
drogenization, testicular enlargement, penis enlargement, body
odour, acne, advanced bone age, and growth acceleration [4].
Therefore, it is important to decide how broad a diagnosis is
necessary if scrotal hair is an isolated disorder in a boy in the
first year of life, and when PP can be a sign of physiological
minipuberty.

Reports of gonadal activity in the prenatal and infancy pe-
riod began to appear in the 1970s [9] and its physiology is still
not fully understood [10-12]. Before puberty the hypothalamic-
pituitary-gonadal axis is activated twice: in the middle of foetal
life and in the first months after birth [10, 13, 14]. In foetal life,
in the middle of pregnancy, gonadotrophins reach high con-
centrations; however, due to the increasing levels of placental
oestrogens, and in male foetuses probably also testosterone,
their suppression occurs [10, 15]. After delivery, as the level of
placental hormones has decreased, the hypothalamic-pituitary-
gonadal axis is unlocked, and as a result we observe changes
known as minipuberty [15, 16]. In boys, concentrations of LH
and FSH, testosterone, 17-OHR and androstenedione reach
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Table Il. Laboratory tests of patient 2

Parameter Age [in months] Reference ranges
4 5 . " ™ for prepubertal period

FSH [U/] 212 0.2-2.8

LH [u/] 0.67 0-0.4

Testosterone [ng/dl] 19.79 2.53 0.087 12-21

Cortisol [ug/dl] 94 6.2-19.4

ACTH [pg/ml] 26.67 7.2-63.6

17-OHP [ng/ml] 5.04 261 2.84 1.27 0.84 0.1-2.0

DHEA [ng/ml] 0.732 <29

TSH [ulU/mi] 2.241 4.03 0.73-8.35

AFP [ng/ml] 248.2 187.1 39.1 14.5 2.98 <28

B-HCG [mIU/mI] <041 0-2.6

Na [mmol/I] 138 139 129-143

K [mmol/l] 4.7 4.57 4.1-5.3

FSH - follicle-stimulating hormone; LH — luteinizing hormone; ACTH — corticotropic hormone; 17-OHP — 17-hydroxyprogesterone; DHEA — dehy-
droepiandrosterone; TSH - thyroid-stimulating hormone; AFP — a-fetoprotein; B-HCG — human chorionic gonadotrophin B subunit; Na — sodium,

K — potassium

maximum values in the first 3 months of life and then decrease
to pre-pubertal values at about 6-9 months of age [15, 17].
In small for gestational age and preterm infants the response
seems to be stronger and more prolonged, because of imma-
turity of the hypothalamic feedback [13, 14]. It was reported
that in extremely low-birth-weight infant females the excessive
hormonal response manifested with recurrent vaginal bleeding,
which spontaneously resolved over time [18]. In both sexes, it is
vital for future reproductive capacity [19]. In the case of males,
transient stimulation of the testes is important for priming Ley-
dig and Sertoli cells and gonocyte-to-spermatogenic stem cell
(also called spermatogonia) transformation, which serve as
a lifetime source of spermatogenesis [14, 16, 19, 20]. It plays
pivotal roles in brain masculinization and the development of
sexual orientation [7, 10, 11, 14, 15]. Moreover, minipuberty
provides a temporary window for diagnosis and potential treat-
ment in infants with disorders of sex development [13]. Effective
treatment for micropenis could be advised during minipuberty,
but it is not clear whether gonadotropin therapy in children with
congenital hypogonadotropic hypogonadism would improve
fertility in the future [16].

In older children, PP is most often a manifestation of the
maturation of the zona reticularis of the adrenal gland, known
as premature adrenarche [1, 21]. In infants, however, it appears
to be more complex. Observations indicate that pubarche in

114 © Copyright by PTEIDD 2023

children under the age of 2 years is associated with the activa-
tion of the hypothalamic-pituitary-gonadal axis, rather than with
adrenal stimulation [2, 5]. The concentration of gonadotropins
and testosterone in the first 3 months of life in male infants may
reach pubertal values; it then decreases, reaching the pre-pu-
bertal level in the second half of year [10, 22]. The researchers
of the COPENHAGEN Minipuberty Study (2016-2018) aimed
to establish continuous reference curves for reproductive hor-
mones in healthy female and male infants to evaluate the hy-
pothalamic-pituitary-gonadal axis during minipuberty [12, 19].
A follow-up of 119 boys revealed that gonadotropins and Leydig
cell products — total testosterone and insulin-like factor 3 — peak
at around one month of age. Sertoli cell markers — inhibin B and
anti-Mullerian hormone — and testicular volume peak at around
4 to 5 months [19].

Also, androgens secreted during this period by the foetal
zone of the adrenal cortex, such as dehydroepiandrosterone
(DHEA), dehydroepiandrosterone sulphate (DHEAS), and an-
drostenedione, significantly increase the pool of androgens in
the blood in infants of both sexes [23]. In target tissues, e.g. in
the skin, they are converted to more potent testosterone and di-
hydrotestosterone (DHT), which manifests by sebaceous gland
hyperplasia often found in infants, acne, or pubic hair [23-25].
Pubic hair in this age is rare. Kaplowitz et al. state that among
104 children who were referred to the author due to the features
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of precocious puberty, 8% were infants with pubarche, and the
ratio of boys to girls in this group was 3 : 5 [8]. In another study,
in a group of 216 children diagnosed with PP, only one boy and
21 girls were under the age of 2 years [5]. The authors found
no association between the occurrence of pubic hair in this age
group and obesity or intrauterine growth retardation (IUGR), as
was the case in the group of older children. Moreover, in the
youngest participants of the study, they observed slightly higher
concentrations of DHEAS and androstenedione in relation to
age and gender. However, according to the authors, the results
did not indicate premature adrenarche [5]. The described con-
dition was considered a consequence of the hypersensitivity of
the androgen receptor to physiologically transiently increased
concentrations of androgens originating from both the testes
and adrenal glands. Another reason would be increased activity
of 5-alpha reductase in the hair follicles within the scrotum dur-
ing the minipuberty period [6, 23, 26-29]. These phenomena
are also responsible for other skin manifestations of androgeni-
zation observed in infants, i.e. sebaceous gland hyperplasia
and acne [22-25]. Characteristics of isolated PP in infants are
summarized in Table IlI.

The arguments presented above confirm the observations
of other researchers. In a study of 11 infants with PP, all had nor-
mal growth, normal hormone test results, and bone age. At the
average age of 11 months, the regression of hair was noted [6].
In another observation, the average age of 9 infants with isolat-
ed scrotal hair was 4.5 months. The boys were not exposed to
exogenous hormones and did not show other features of hyper-
androgenism. The results of hormonal tests (testosterone,
17-OHP, androstenedione, and DHEAS), which were performed
in 6 of them, were normal for their age. By 12 months of age,
the hair had receded in all the patients [7]. Similarly, in research
by Tatli et al. and Montane et al., in 6 and 7 infants with isolated
scrotal hair, respectively, no hormonal disorders were found,
and the hair disappeared spontaneously [30, 31].

Another interesting report suggests the possibility of fam-
ily occurrence of PP [28]. In Pakistani-origin twins, pubic hair
appeared at one month of age and gradually developed up
to the age of 6 months, after which it remained stable until the
9" month, when the monitoring ends. The results of additional
tests (testosterone and 17-OHP concentration) were adequate
to the age, the bone age was consistent with the boy’s chron-
ological age, and abdominal ultrasound examinations were
normal [28]. A 7-month-old patient was also described with
a 3-month history of pubic hair. In the child, the concentration
of LH was 1.5 mIU/ml, testosterone — 25.2 ng/dl, and 17-OHP
— 2.48 ng/ml, with normal bone age. After 6 months, pubarche
spontaneously resolved [4].

Bourayou et al., proved that minipuberty was the cause of
PP in 21 out of 23 studied male infants. In 2 boys, however,
central precocious puberty (CPP) was diagnosed as a sign
of an organic disease as magnetic resonance imaging (MRI)
revealed hypothalamic hamartoma. It should be noted that in
these 2 patients, the pubic hair reached a more advanced stage
than in isolated PP Tanner stage, i.e. P3. Neither pubertal tes-
tosterone concentration nor pubertal gonadotropins increase

Table lll. Characteristics of isolated PP in infants

1. Time: pubic hair appears most often in the first half-year
of the child's life [7, 28, 30]

2. Location: hair limited to the skin of the pubis, scrotum,
or labia majora [26]

3. Intensity: Tanner’s P2 stage [2]

4. Coexisting signs: without other features of puberty (i.e.
acceleration of growth rate, enlargement of the testicles,
penis, clitoris, or nipples) [5, 8, 29]

5. Hormonal tests: possible increase in the level of
gonadotropins, testosterone, or oestradiol during
the minipuberty period; possible pubertal increase in
gonadotropins in the LH-RH test [2]; sometimes slightly
increased DHEAS concentration [22, 29]

6. Imaging tests: normal ultrasound of the abdominal
cavity with the assessment of the adrenal glands and
ultrasound of the gonads [28]

7. Course: in most infants, spontaneous pubic hair loss
by 12 months of age [6, 7, 29-31]

PP — premature pubarche; LH-RH — luteinizing-hormone-releasing
hormone; DHEA-S — dehydroepiandrosterone sulphate

after the gonadoliberin stimulation (gonadotropin-releasing
hormone, GnRH) was a differentiating test between children
with CPP and those with isolated PP [2]. In another study, in
3 out of 5 infants with scrotal hair, additional exposure to gesta-
gens taken by the mother was described, dydrogesterone
during pregnancy and desogestrel during breastfeeding [27].
However, the significance of this exposure remains unclear be-
cause dydrogesterone does not exhibit an androgenic effect,
while metabolites of desogestrel used during pregnancy could
cause virilization in the foetus. The intake of the substance dur-
ing lactation seems to be safe [32].

All the authors agree that, in a patient with PP, it is first nec-
essary to conduct a thorough physical examination [2, 4]. Re-
garding the scope of necessary diagnostic tests, the opinions
are divided. Charkaluk et al. recommend excluding true preco-
cious puberty if there are no other signs of puberty, i.e. enlarge-
ment of mammary glands or increase of testicular volume, and
the normal concentration of androgens and their metabolites
(testosterone, androstenedione, 17-OHP) [5]. Bourayou et al.,
however, underline the need to interpret the results of hormonal
tests in relation to age. In minipuberty, a pubertal response to
GnRH is possible, as the authors described in 9 out of 13 boys
diagnosed with isolated PP [2]. The proposed diagnostic algo-
rithms in patients with PP suggest that, in the absence of other
features of hyperandrogenism, the testing should be limited
to resting serum 17-OHP, bone age, and growth rate assess-
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ment. At a basal 17-OHP concentration of < 6 nmol/l (2 ng/ml),
only periodic monitoring is recommended, with no indication
for an ACTH test [1, 3]. However, these recommendations do
not take into account the specificity of the infancy period. The
cut-off point for 17-OHP has been determined in a group of
patients with an average age of 6.6 years [1]. According to
other researchers, it is advisable to assess the concentrations
of testosterone, 17-OHP, and ACTH [2]. At high testosterone
concentrations, it is advised to determine tumour markers:
chorionic gonadotropin and alpha-fetoprotein, and perform an
GnRH test [2]. The authors note that in the case of enlarged
testicles (> 3 ml) or breast development, the presence of skin
lesions (e.g. the café-au-lait type), ocular lesions, or enlarged
head circumference, it is necessary to perform an GnRH test
and head MRI in order to search for an organic disease [2].
The authors of the publications present very different positions
regarding the diagnostic pathway. According to some, the diag-
nosis of minipuberty as the cause of PP in a male infant should
be a diagnosis of exclusion [27]. Therefore, the occurrence of
a condition during this period requires urgent diagnosis and
further monitoring of patients [26, 27].

In contrast, there are opinions that isolated pubic hair in in-
fancy is a mild disorder and, under certain conditions, follow-up
without intensive diagnosis is sufficient [6, 8, 21, 28]. According
to others, hair limited only to the scrotum is a mild variant of
precocious puberty, but the occurrence of hair in the area of
the perineal skin indicates the need for a broad diagnosis and
search for the cause, e.g. CAH [26]. Based on the cases of
8 patients and a review of the literature, Zimmerman et al. claim
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