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INTRODUCTION 3: 1. Based on the data, 13 CPP cases were reported in
Dr. Soetomo General Academic Hospital, Surabaya,
Precocious puberty (PP) is a common condition in Indonesia from January 2012 to June 2015 with girls :
pediatric endocrinology cases. It is defined as the boys proportion was 10 : 3.
development of pubertal changes before 8 years old in
girls. PP is responsible for early progression of PP becomes a financial and psychosocial burdens for
secondary sexual characteristics, rapid bone maturation, parents. Furthermore, the COVID-19 pandemic worsens
final height reduction, inappropriate body appearance, the situation. An Italian study described that during and
and psychological behavioral abnormalities .= after the COVID-19 lockdown, the incidence of newly
diagnosed and pubertal progression of CPP increased *
It is classified into central precocious puberty (CPP) and A previous study explained that psychological stress
peripheral precocious puberty (PPP) types. CPP caused by parents or parental conflicts could induce
accounts for 80% of patients with PP. The frequency of early puberty. The impact of COVID-19 increased stress
CPP ranges between 1/5000 — 1/10.000 and more and behavioral changes due to quarantine or social
frequent in girls. Gender ratio for girls:boys is between isolation.” Parents may also pass their psychological
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distress to children, leading to improper parenting
behaviors, which may affect medical treatment and the
outcome of children with PP.%

In this case report, we reported the monitoring of a child
with organic CPP with Hypothalamic Hamartoma (HH)
that focused on medical, growth and development, and
parent’s psychological aspect.

CASE REPORT

A 14-month-old girl attended the pediatric endocrin-
ology outpatient, Dr. Soetomo General Hospital, on
June 26, 2019 with major complaints of breasts
enlargement and menstruation. The mother reported that
she realized her daughter had breast development since
six months of age and early menstruation was observed
at 9-month of age for 3 days, then stopped, and
happened again at 1-year of age. It started with brown
blood and then bright red blood with mucus. Pubic and
armpit hair were not found. There was no history of
disease, trauma and drug or corticosteroid use in long
time.

She was the third daughter and there was no history of
taking any medicine nor radiation exposure during
pregnancy. She was delivered spontaneously by
midwife. The birth weight and length was 3100 gr and
49 ¢m. The patient had exclusive breastfeeding until 22-
month-old then continued with formula milk. The
immunization was up to date. She was able to stand at
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age 11-month-old and walk by herself at age 13-month-
old, talk fluently at age 17-month-old. The mother
reported her first menstruating when she was 11-year-
old and her father got bed wetting when he was 13-year-
old. The father and the mother height are 160 cm and
150 ¢m. The mid parental height was 164 cm and the
child predictive adult height was 140 — 157 cm.

Physical examination presented an alert girl, with body
weight and height were 10 kg and 83 cm. Percentage of
ideal body weight was classified as good nutrition.
Growth velocity was 7.6 - 83 cm/year. Blood pressure
was 90/50 mmHg, heart rate was 110 beats/minute,
respiratory rate was 24 beats/minute, and axillary
temperature was 36°C. Examination of head, neck,
lungs, heart, abdomen and extremities were within
normal limits. WHO Z-score plotting showed normal
WAZ, WLZ, HcAZ and LAZ >25D.

The patient had tanner stage 1 of armpit hair develop-
ment, tanner stage 3 of breast development, and tanner
stage 1 of pubic hair and genital development
(AIM3P1). There were sign of vaginal discharge, labia
minor development, and menstruation. Based on history
taking and physical examination the working diagnose
of this patient was suspicious PP. The patient was
examined for bone age using Greulich and Pyle method
and it was found that the predicted patient age was 3-
year and 6-month with chronological age of 14 month.
Ultrasonography (USG) showed a corpus uterine
cervix ratio was 2 : 1 (normal ratio <1).

Figure 1 & 2. (1) Patient’s breasts (Stage 3 breast development). (2) X-Ray of patient’s left palm

Figure 3. USG of patient’s uterus and cervix
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Table 1. Hormonal examination (GnRH Stimulation Test)

Basal 2 hours after Leuprorelin -~ Normal
N Interpretation N Interpretation value
LH 6.55 Elevated 2333 Elevated 0.1-3.1
FSH 523 Normal 12.69 Elevated 046-5098
Estradiol 28.67 Elevated 39.03 Elevated 6.00 - 27.00

Figure 4. Patient’s head MRI

A Gonadotropin-Releasing Hormone (GnRH) stimula-
tion test is needed to differentiate CPP and PPP. CPP
theoretically has hormonal abnormality and high level
of estradiol, Follicle Stimulating Hormone (FSH) and
Luteinizing Hormone (LH) after GnRH stimulation
test.” The genes GABRAL, LIN28B, NPYR, TAC3, and
TACR3 are associated with CPPE Laboratory
examination after GnRH stimulation test found a high
level of FSH/LH, FSH and LH ratio >1, and high level
of estrogen. Head Magnetic Resonance Imaging (MRI)
showed an extra-axial dense mass,2.2x1.5x 1.7 ¢m, in
supra-cellar (from tuburus cinereum) that leads to HH.
The definitive diagnosis of this patient was organic CPP
with HH. The patient was in good condition after
medication, and no adverse event occurred. Moreover,
the patient had an MRI for follow-up.

DISCUSSION
Medical aspect

The patient was monitored for medical aspects from
February - August 2020. Diagnosis of PP underlies on
the growth spurt, advanced bone age, secondary sexual
characteristic and an elevated LH, FSH, estradiol after
GnRH stimulation test.*? At the final follow-up at 28-
month, the patient had a good treatment compliance, LH

and FSH level was 0.16 and 1.15, and 4-year old of
bone age (chronological age was 28-month).

Puberty is the developmental process that causes the
secondary sexual characteristics and the capacity to
reproduce . Breast development is one of the secondary
sexual characteristics which normally (thelarche: the
onset of breast buds) starts between 8 and 13 years of
age, followed within a few years by pubic hair growth
(pubarche: the onset of pubic hair) ' It begins with the
activation of the hypothalamic-pituitary-gonadal axis
and ends with the attainment of reproductive capability
and the acquisition of adult body in terms of
composition and habitus.

Pathological conditions in which puberty occurs early
are divided into PP, premature adrenarche, McCune-
Albright syndrome, and premature thelarche."”
Menstruation is an important phase which is influenced
by the psychological (signs of adulthood, female
identity) and physiological factors (normal hypo-
thalamus-pituitary-ovarian axis, basis for fertility and
reproduction).! Early menarche is menarche which
occurs at the age before 10-year old and part of PP.
Early menarche increases the risk of obesity,
hypertension, type 2 diabetes mellitus, ischemic heart
disease, stroke, cardiovascular disease, and cancer .-
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Table 2. Patient’s medical aspect monitoring schedule

Month of observation

Parameters I > 3 4 5 &
Patient’s complaints v /L
Yll&ll 5|gn.s and clinical A A A,
symptoms
Bone age v v
Laboratory Results

LH v v
FSH v v
Estradiol v
Re_gll.ll'dljlly of drug VAR ARV AR AR
njection
No drug side effect v VY
The patient’s bone age (3-year and 6-month) increased received an intramuscular injection of leuprorelin

because the increasing bone age in PP is 22.5 5D or 22
years from chronological age and bone age/chrono-
logical age ratio is =12 Sex steroid hormone (estradiol)
influences growth stimulation in girls. Hence, it
stimulates bone maturation and at the end of the
puberty, the bone stops growing. To assess the extent a
child has grown, it is necessary to calculate the stage of
sexual development, height, and bone age.”-"

GnRH stimulation test is a gold standard to identify
CPP. The results of the GnRH stimulation test that
showed a LH and FSH ratio >1 and an increase in LH 5-
8 IU/liter confirmed the diagnosis of CPP."* Head MRI
intends to evaluate intracranial lesion in CPP. Most
causes of CPP are idiopathic and in selective cases are
resulted by organic causes.*'® HH is a disorder of the
central nervous system (CNS) and relates to endo-
crinological and neurological disorders. HH as
progenitor hypothalamus-pituitary-gonad axis, which
contains normal neuron (astrocytes), expresses TgF
alpha and beta to produce GnRH. The appearance of
endocrinology symptoms are PP, obesity, acromegaly,
and hypopituitarism.” The incidence of HH has
increased with the use of MRIM Kumar et al.,
mentioned that the HH prevalence on CPP was around
21% - 49% .

HH without neurological symptoms does not require
surgery, thus long-term medical therapy is a must.
Medical therapy is a GnRH analog to suppress the
hypothalamus-pituitary-gonad  pathway by giving
constant stimulation to gonadotroph pituitary cells. The
stimulation will result in the desensitization of gonado-
troph cells and the suppression of gonadotropin (LH and
FSH) production which in the end will reduce sex
hormone production from gonad (ovarium).*? The goals
of the therapy are to slow down the growth rate and the
bone maturation, prevent short adult height, avoid
emotional and psychological stress.” The patient
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acetate 1.8 mg every 4 weeks. In general, the treatment
can be stopped at the age of physiological puberty (10 —
11 years old for girls). Development of puberty will
reoccur about one year (= 18-month) after stopping the
treatment. In idiopathic CPP, the earlier therapy is
started, the better the prognosis will be. In organic CPP,
the prognosis depends on the cause and location of the
lesion in the CNS.2

Growth and development aspect

The patient was monitored for growth and development
aspects from February - August 2020. During the
observation, it showed that the patient's height did not
increase significantly (<5 cm/year) and the height curve
started to slope and corresponded to the mid parental
height. Tanner’s stage regressed to AIM2P1. The
aspects of language development, fine and gross motor
skills, social personal, and cognitive-intelligence
functions were good.

Growing up is a hallmark of puberty with the height rate
becomes sudden (height spurt). Premature puberty will
lead to a decrease in adult height to compensate for
premature maturation of the bones. PP shortens the
duration of prepubertal and pubertal growth so that they
can not reach the maximum peak amplitude. The
therapy is aimed to restore the duration of prepubertal in
order to reach the target of the height prediction.2-2!
Tanner's stage is a parameter that is used to determine
the sex maturity rating from a value of 1 to 5% The
development of breasts and pubic hair is the main
concern in girls during puberty. Development of
secondary sex characteristics, which are ovarian and
uterine size, growth rate, and bone maturation are
monitored by clinically, sonographycally, and radiolo-
gically. In most of the patients, the reduction occurred
after 6 months of treatment.=
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Table 3. Patient’s growth and development aspect monitoring schedule

Parameters

Month of observation

1 2 3 4 5 6

Growth Aspect
Height
Weight

Head Circumference

Development Aspect
Denver 11
CAT CLAMS

v VY
v
v v
v v v
v v v

Developmental Quotient (DQ) is a scoring system that
describes  the proportion of normal children’s
development at that age. The development of children is
said to be normal if DQ in language and visual-motor
skills and Full Scale DQ are >85> The patient has
Denver II and FSDQ >85. According to some studies,
there is no intellectual function and academic score
difference between PP patient and normal child.
However, there is a difference in performance 1Q, which
the former scores lower. This is presumably because
early maturation is associated with lower spatial
development due to weakness in the function of the
right hemisphere ** Early puberty is linked with a higher
risk of mental health and behavior problems. Maturation
abnormality due to early puberty is influenced by
sudden hormonal changes that lead to emotional
overload and behavioral changes.”™

Parent’s psychological aspect in COVID-19
pandemic era

The parent’s psychological aspect was measured by the
Parental Stress Scale (PSS). The PSS is developed by
Berry and Jones in 1995 to measure the levels of stress
experienced by the parents. The tool consists of 18 self-
report scale items that represent positive and negative
themes of parenthood. Respondents agree or disagree in
terms of their typical relationship with their children
with a 5-point scale. Overall possible score on the scale
range from 18 — 90 and the higher the score, the higher
the level of parental stress. Higher level of parental
stress relates to lower level of parental sensitivity to the
child, poorer child behavior, and lower quality of
parent-child relationships. The validity of PSS scores
was supported by predicted correlations with measures
of relevant emotions and role satisfaction and
significant discrimination between mothers of children
in treatment for emotional/behavioral problems and
developmental disabilities and mothers of children not
receiving treatment.® COVID-19 pandemic led to
community-wide measures, affecting parents and
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children. Parents of children with PP were reported
having a higher level of stress, worse mental health, and
a financial burden.”’** Psychoeducation and motivation
from heath workers at all levels of health facilities are

urgently needed.

In this case, the PSS is presented. The questionnaire was
filled out by the patient’s parents (parent-reported). The
result of PSS score was 24 which is a low level of PSS.
It indicates that PP patients who are treated have a good
influence on the psychosocial condition of the parents.
The existence of good psychoeducation and government
health insurance to get the convenience of treatment
have an effect on the psychology of the parents.
Children with abnormal puberty may have an early
evaluation to improve patients prognosis and quality of
life. The limitation of this case report was that it only
presented one case, so there was a lack of ability to
generalize.

CONCLUSION

We presented a longitudinal case of 14-month old girl
with organic CPP with HH, in which long term GnRH
analog was chosen as the main therapy. From the result
of 6-month observation, it obtained a good medical and
growth and development aspect outcomes. The parent’s
psychological aspect which measured by the PSS score
showed a good score when the PP patient handled
comprehensively with good motivation and psycho-
education during the COVID-19 pandemic.
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