b1

Teaunile

S 1 1 v A I M @ a
nsidluvinnauduafians Gonadotropin i invsuuguasianagadiudng
LuaLﬂuwﬂwmimaluvlmsunwssﬂﬁw

a‘zam:m ﬂ“/liﬂ’ﬂuﬁ%@i WINT %WL']_JZ]_IQW@ (iYabt @ﬁ@ﬁﬁ@]‘i IWTS’N
LLN%T’WI‘J@WanLiWQLLﬁyLNWWUaﬁﬂN NEINANIITNIIN IﬁdWHWUWﬁWinJQQmEﬂ

UNAnLD

=1 o o A A i =1 ~ % G v A A o i

maunyanewie ey gonadotropin Lﬂmnswwﬂ@uay?m@n@ﬁw 1NANANTYINIUEY hypothalamic-

pituitary-gonadal axis Mawieaun s wileasdanwmemame@endnevay 9 1 mmegﬁm?my'ﬁ@ﬁnﬂﬁwm?ﬂmw?u

M 20 % Rz A A g | v A o > i i
ﬂwama“mnMmumﬁm:mvwv?wmnvmywamuﬁf?wm YJaquiudinssninmaeen gonadotropin releasing hormone
agonist (GnRHa) 527\77’1777/75\/1/’3.5/34@7)73457\7@77JJPTf7EIJ77W°2/E7\7W%ﬁﬂﬁJJ‘Z® ﬁwmauuummuam/m@mﬂy o 9 1 10
iFou sneheddn néush mwm JUUAMUN  ATIINLVHINDUNUAY aomm@ﬂwmu ATINADANLATE AT [
gonadotropins mzﬂaﬂwmﬂmﬂmaZﬁ%ﬁﬂm”@wamnmammmywumm MIATIANINENENT (magnetic resonance
imaging, MRI) ?IBJHNQO‘ZNWUF?TJWWWJHW memﬁmﬂmm/wmﬂamywmwo gonadrotropin wiwvummw ma
@m@mqﬂa@mmmywqum YONNINNNDIEA memymmmmwwmaaﬂwﬁwme@mnmﬁmmmmﬂmamt o
YOI IEIAR NG INETNELN WD RN I3 Salulesumashmeieen GnRHa nasamasaadamudusses a1 5 9 y
thedenugadadduglug 175 wudiams FesnnnNnnNgomasnenmasmiugnsss Z@Elﬁﬁﬂ madlunsnawitie
7 gonadotropin ﬁY;qummqgﬁmn s lennanuay syt hengnednugennd sk aasinsan imesnmeeen
GnRHa mww?uﬁaﬁgﬁ']wﬁmwgdqmﬁﬁmﬁmﬁuﬂmyuaymvmmgowmwugnﬁy
o o0 [~ ] 3 Aa =3 ] [ 1 (2 [=1
maag: ® madumius) @ mﬁmﬂ@mﬂummyww ® AnwLANNTNTIY

6

VITF1SHWNENIITUN 2563;73(1):51-8.

leietuntiis 22 woedmen 2562 urlaumam 16 NnTIAN 2563 SURIAANY 12 nuATHS 2563
Fosmsshungisidass w.angs 1sanwal Ansfatisuas uamnlaadon (sViauazmeuadaN nesnaNINTNTIN [SINENIANSEANDING AUNTIZA

IOTINNT NN 10400 E-mail: phatara.voraluck@gmail.com, female_ying@hotmail.com

6 A A v A A
RIASHNNENINGUA TN 73 2UUN 1 1NNAN-HINAN 2563



52 9ANEDG AMINatsuas uazA

Case Report
Idiopathic Gonadotropin-dependent Precocious Puberty in Boy who

Attain Normal Final Adult Height without GnRH agonist Treatment

Voraluck Phatarakijnirund, Nawaporn Numbenjapon and Karusart Phowang

Division of Pediatric Endocrinology, Department of Pediatric, Phramongkutklao Hospital

Abstract:

Gonadotropin-dependent precocious puberty in boy is characterized by the onset of secondary sexual
characteristics before the age of 9. This condition is resulting from early of activation hypothalamic-pituitary-
gonadal axis and most cases are caused by central nervous system lesions. Boys with gonadotropin-dependent
precocious puberty may have impaired adult height due to premature epiphyseal growth plate closure unless treated
with gonadotropin releasing hormone agonist (GnRHa). This report demonstrates a case of 9-year-10-month old
boy with accelerated growth, facial acne, body odor, and penile enlargement since the age of 9.5 years. Physical
examination revealed testicular size enlargement, Tanner III genita | and pubic hair, and normal neurological
examination. Serum gonadotropins were in pubertal level and correlated with his pubertal status. MRI of brain
and pituitary gland were unremarkable. He was diagnosed of idiopathic gonadotropin-dependent precocious
puberty. However, his predicted adult height at the time of diagnosis was not impaired when compared with
his target adult height, despite of the evidence of advance bone age. The patient’s examination was followed
up without GnRHa treatment. After 5 years, he reached the final adult height of 175 cm, which was higher than
his target adult height at the age of 14.5 years. Idiopathic gonadotropin-dependent precocious puberty in boy
has been increasingly reported in recent years with normal adult height. GnRHa treatment should be considered
necessary only for those who have compromised adult height.

Keywords: @ Sexual precocity @ Idiopathic cause ® Advance bone age
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MN5197 1 6 W24 central precocious pubertys’9

CNS abnormalities
- Hypothalamic hamartoma
- Tumours: astrocytoma, ependymoma, pinealoma, hypothalamic or optic glioma, craniopharyngioma, dysgerminoma
(non-hCG secreting), meningioma and neurofibroma
- Congenital malformations: suprasellar arachnoid cysts, hydrocephalus, tuberous sclerosis, septo-optic dysplasia, Chiari II
malformations and myelomeningocele
- Acquired diseases: inflammatory processes (abscess, meningitis, encephalitis, sarcoidosis, tuberculosis), radiation,
perinatal asphyxia, trauma
No CNS abnormalities
- Idiopathic
- Genetic causes:
- Activating mutations in the KISS1R and KISS1 genes
- Inactivating mutations in the MKRN3 gene (familial CPP)
- Chromosomal abmormalities
- Secondary to chronic exposure to sex steroid hormones: (late treatment of virilizing forms of congenital adrenal hyperplasia,
after resection of sex steroid-secreting tumors, testotoxicosis, McCune-Albright syndrome)
- Endocrine disrupters

- International adoption

a

a 1% Aan 1% 6I ‘1 - A < | | v A A .12
MW 2 ANBWUSNNOAUNLREILALTDT LN %L(ﬂﬂ&;}l%mﬂNmiLﬂ%ﬁ%Mﬂa%’JH“ﬁ%@]‘WO gonadotropin

Etiology of gonadotropin-dependent precocious puberty
Parameters p-value

Organic Idiopathic

Clinical parameters

Age at diagnosis, years 52+14 86+ 1.1 < 0.001
Age at onset of symptoms, years 46+14 76+09 < 0.001
Height age, years 56+ 1.7 91+16 < 0.001
Bone age, years 72+13 98+12 < 0.001
Height-SDS 06+04 06+03 0.79
Height-SDS for bone age -19+09 -05+04 < 0.001
BMI-SDS 04+03 15+06 < 0.001
Target height, cm 171.7 + 3.9 171.0 + 34 0.44
Target height-SDS -0.7+06 -08+05 0.44
Predicted adult height, cm 1579 £ 38 1614 £ 29 < 0.001
Predicted adult height-SDS -2.7+06 -22+05 < 0.001
Laboratory finding
Basal FSH, IU/L 31+14 29+16 0.55
Basal LH, IU/L 16+05 15+ 1.1 0.70
Basal testosterone, ng/mL 20+11 11+06 < 0.001
Peak LH at GnRH stimulation, IU/L 265 + 48 116 +£49 < 0.001

Values are expressed as means + standard deviation

6 A A v A A
RIASHNNENINGUA TN 73 2UUN 1 1NNAN-HINAN 2563



56 9ANEDG AMINatsuas uazA

a a A | z & [ 1 |
Fednfivastumaiansasdusmazasnduminanon
Yemfinfls gonadotropin i liwusning® dwmsuludnene
wueNgnYRInTsnAEsastis MKRNS lesnnnonbudin
Y A :ﬁld A [ | ! v
Wi loeamezlumefifsyiRasouasdumissninawis
FUTUTIEUYR Bessa DS uazamks” d9lerhmansradn
MKRN3, KISS1 uaw KISSIR hdngmefisimaiflumisrian
Seilets gonadotropin 7lNWUEIMG S0 20 T8 W
WihefifimanaeWisaasin MKRN3 uas KISST $16m 8
T8 (Fouaz 40) way 1 11 MNEWL  Iwaizfiwunmsnang
Wisaasdu MKRNS ludnsdsisimadiusninoniosiio
#4 gonadotropin i lwusIMeessoLay 64 UazwUh
WnEmeAfimsnaneiisrasiiu MKRN3 azi5aia7g S
v | [ v Aﬂ‘ =) v € A g 1 A v o w
Pinnidngmedlifimsnaeriusaesiutioshsdiiosdams
a0 (01 8.2 uax 7 I awaei) Saflenadinliledaing
gasmadumisniowiafions gonadotropin 7 lsinuanng
ludnemesniaihofinenueafennnenaeises
£ MKRN3
masnnMematwmianawisiasfions gonado-
tropin 1 lswusnve fo Msliitn GnRHa laenalnnsasn
3
V589N Ao NILEWTaR gonadotrope 409siaxdHNDIENS
faufiasain desensitization Yagaauacs down regulation
289 GnRH receptor fisioaldanas vhsimmassadlam
gonadotropins 8089 fINa ldaNmeNENgaI LNeanaT
vhlvisnwasemanemfundanasuasmely dasiulymms
meuagaalaanmaduminamnanit szaonadondavas
aV A ) ) Y A g . 3
nsvgneflngs denadenugegeviedaduelwajogflunas
MaiugnTIN Tatdlumssnmneeen GnRHa fo ms
Humiasmnawiefifimmiannathmai v biflensgega
Y A g 9§L v ! 1% o 418
edladuy vapennamagemaenamwmmignas®
Tndingnedsinmadiumisrawibafiofls gonadotropin
v 2o (% a ‘ﬂl [ |
lllesunmsnmazilenagadausdlwaiiszanns 155-159
- 4 o em 2 o
udlas (DAY 1656 + 7.7 ludmes)*? Tumeiilesy
M$NENAREEN GnRHa WY ANNENTAN WA SN
TnuReuisnenmgegerieiadiulng (FAH) fuea
ma@mamaLﬂmﬂmwvlmmﬂmimmmmnmamv@m (PAH)
rowSamasnndeumnshaidbusiamaring sousfions
qammﬁu@mﬁuamdmﬁma 10.3 infiNazaniionnn

22 32

LA % A A
ﬂ'ﬁ’]W]%’]H\L’J 15 LEUGLNAT (6119190 3) I@H‘ﬂ%&?&ﬂ“ﬂﬂﬂ

nawitafiang gonadotropin

T

v Aa
ANRTENANIIL

[~3

7

U

fudlwniva9en GnRHa bl

|
A

MUANNEIFAYI DL

q

U

¥

s
AIWIUA

[

M99 3 WaMITNM

was  ghilEums

o

ﬂd

Seulfleuny  FAHL

a

FAH uf

Final adult height

Predicted adult height

2IZ1281M19  Target height (TH)

@

3

e duuauasnissden

(978)

o

Y a.d.

L4
WNIENU

Saufieuny

& PAH (19u&NAS)

TH (LWALNGS)

(FAH) (\ufuas)

(PAH) (\UAINAS)

(LBBANGT)

o

o

@)

NWI

@)

NW

(Organic/ Idiopathic)

-6.9
+7.2

-6.5
+0.6

171.6

177.4
168.3
174.2

178.0
174.9
171.8

4.2

7.9

4/1
011

5
11

1996
1998
1999
2000
2000
2000
2001

Royal Thai Army Medicall Journal Vol. 73 No. 1 January-March 2020

Oostdijk™

175.6
172.8
170.8
176.1

4.2

7.6

Galluzzi®
Carel™
Mul”®

-1.4
-9.2

+6.2

+1.0

4.7

9.1

2/6

8

9
12

-8.2
+1.9

180
169.9
161.8

179.0
174.2
174.0
170.6
178.3
175.1

3.8
41

8.3
8.0
6.0

3/5"

3/9
5/4
011

26

Rizzo

+10.4
-1.7

+15.0
+0.3

-1.8
+1.7

172.2
172.3
171.1

5.6

9
11

27

Bertelloni

174.0
166.1
172.6
167.6
180.9

28

Lazar

-7.2
-2.2
-4.4
-0.8

8.0
47

45

16/3
12/14

18
26
13

2001

Klein®

172.9
163.2
170.6

7.6

9.8
39

2002
2005
2008

Mul®

-4.3

167.6
171.4

4.1

Tanaka™

-10.3

6.8

8/1

9

Brito®

Aowltwfiag gonadotropin 1 918

a

o

q

q

]

slssyanmapasmaiiiumis



maumjarawitsiions Gonadotropin Aliwusmauazilenagafunddiodvlvglosldldsumssnm 57

v o v My  oa dd v
WA WRNeNgvasmldinn fa owgfiFud
Femjarioend 6 3% aehslsfima nadnmamlwgin
A d\’I’ U Y ¥ a v

Pefhefilesumsinimenyen GnRHa avilenagegare

22-32

A | 9 o A A
LN@L‘].J%ﬁflﬂﬁy@]’mﬂﬂElﬂ’]WTaﬂW%‘qﬂiﬁN HNIWENLNMT

fnnfmufienugegerhentoenhenagemaiugnasalog

22,24,29

2 a - 4oy ovoey Ay oa
WAy 6.5 D9 8.2 lEudmms?*? FaduusnumsiyLed
mzmaduminnowieidnensannluaes gy
snwsannn 6 T uagldsumssnuneieen GnRHa vad

AI YL 1 Y Aa a9
NNENFIRAUNUAUNY 1 Y

dwusfiheineams sohdenagegavhodadug vy
HINNNONNGIONHFNBNWTBIAUGNTIN 8 iU 297
| o | =y v =3 v tdld LA 1
s lnefinenulufihedingmeafsimadig e
[ A a ‘ﬂl [ | Zj tﬁl WV 2 [ v
Suazslemnagenfidladiulwgvisilildsumesnmndaeen
CnRHa 3nfios eatis mamenusfihemeiitausas it
| [ v [~ v a{d = | |
Tmsinmeeen GnRHa lwdingmefifimsidumiunon
o A A oA A o @
Femilois gonadotropin 7 lnusnmeenalaifienaadv

dd‘d [ 13 R 1A

Tunsdifdensgaduldmadnanmmaiugnsssuas i
Tyvmmesnudalaannmsdumjsnan s

aqu
ﬂmﬂumj,mau’j"mﬁ@ﬁa gonadotropin ﬁklsiwummq
durmsinuldinniudase Tasemidunmadalnglu
insnafiEdg Tamjandang 7 Suasaraalsinuaa
foundlon gihenemefanugandidaiudlnyusihay
Tsllesumssnmneaeen GnRHa

Lana1581989

1. Carel JC, Léger J. Precocious puberty. N Engl J Med. 2008;358(22):
2366-77.

. Palmert MR, Dunken L, Witchel SF. Puberty and its disorders in
the male. In: Sperling MA ed. Pediatric Endocrinology. 4" ed.
Philadelphia: Saunders Elsevier; 2014. p. 697-733.

. Eugster EA. Treatment of Central Precocious Puberty. J Endocr
Soc. 2019;3(5):965-72.

. Bangalore Krishna K, Fuqua JS, Rogol AD, Klein KO, Popovic J,
Houk CP, et al. Use of Gonadotropin-Releasing Hormone Analogs
in Children: Update by an International Consortium. Horm Res
Paediatr. 2019;91(6):357-72.

. Marshall WA, Tanner JM. Variations in pattern of pubertal
changes in boys. Arch Dis Child. 1970;45(239):13-23.

11.

. Fuqua JS. Treatment and outcomes of precocious puberty: an

update. J Clin Endocrinol Metab. 2013;98(6):2198-207.
Latronico AC, Brito VN, Carel JC. Causes, diagnosis, and treatment
of central precocious puberty. Lancet Diabetes Endocrinol

2016:4(3):265-74.

. Brito VN, Latronico AC, Arnhold IJ, Mendong¢a BB. Update on

the etiology, diagnosis and therapeutic management of sexual

precocity. Arq Bras Endocrinol Metabol. 2008;52(1):18-31.

. Brito VN, Spinola-Castro AM, Kochi C, Kopacek C, Silva PC,

Guerra-Junior G. Central precocious puberty: revisiting the
diagnosis and therapeutic management. Arch Endocrinol Metab.
2016,60(2):163-72.

Sigurjonsdottir TJ, Hayles AB. Precocious puberty. A report of
96 cases. Am J Dis Child. 1968;115(3):309-21.

De Sanctis V, Corrias A, Rizzo V, Bertelloni S, Urso L, Galluzzi
F, et al. Etiology of central precocious puberty in males: the
results of the Italian Study Group for Physiopathology of Puberty.
J Pediatr Endocrinol Metab. 2000;13(suppl 1):687-93.

Alikasifoglu A, Vuralli D, Gone EN, Ozon A, Kandemir N. Changing
etiological trends in male precocious puberty: Evaluation of 100
cases with central precocious puberty over the last decade. Horm
Res Paediatr. 2015;83(5):340-4.

Teles MG, Bianco SD, Brito VN, Trarbach EB, Kuohung W, Xu
S, et, al. A GPRb4-activating mutation in a patient with central
precocious puberty. N Engl J Med. 2008;358(7):709-15.

Silveira LG, Noel SD, Silveira-Neto AP, Abreu AP, Brito VN,
Santos MG, et, al. Mutations of the KISS1 gene in disorders of
puberty. J Clin Endocrinol Metab. 2010;95(5):2276-80.

Abreu AP, Dauber A, Macedo DB, Noel SD, Brito VN, Gill JC,
et al. Central precocious puberty caused by mutations in the
imprinted gene MKRN3. N Engl J Med. 2013;368(26):2467-75.
Shin YL. An update on the genetic causes of central precocious
puberty. Ann Pediatr Endocrinol Metab. 2016,;21(2):66-9.

Bessa DS, Macedo DB, Brito VN, Franca MM, Montenegro LR,
Silva MC, et al. High frequency of MKRN3 mutations in male
central precocious puberty previously classified as idiopathic.
Neuroendocrinology. 2017;105(1):17-25.

Carel JC, Eugster EA, Rogol A, Ghizzoni L, Palmert MR, Antoniazzi
F et, al. Consensus statement on the use of gonadotropin-releasing
hormone analogs in children. Pediatrics. 2009;123(4):€752-62.
Paul D, Conte FA, Grumbach MM, Kaplan SL. Long-term effect
of gonadotropin-releasing hormone agonist therapy on final and
near-final height in 26 children with true precocious puberty
treated at a median age of less than 5 years. J Clin Endocrinol

Metab. 1995,80(2):546-51.

6 A A v A A
RIASHNNENINGUA TN 73 2UUN 1 1NNAN-HINAN 2563



58

20.

21.

22.

23.

24.

25.

26.

9ANEDG AMINatsuas uazA

Carel JC, Lahlou N, Roger M, Chaussain JL. Precocious puberty
and statural growth. Hum Reprod Update. 2004;10(2):135-47.
Bertelloni S, Mul D. Treatment of central precocious puberty
by GnRH analogs: long-term outcome in men. Asian J Androl.
2008,10(4):525-34.

Oostdijk W, Rikken B, Schreuder S, Otten B, Odink R, Rouwe C,
et al. Final height in central precocious puberty after long term
treatment with a slow release GnRH agonist. Arch Dis Child.
1996,75(4):292-7.

Galluzzi F, Salti R, Bindi G, Pasquini E, La Cauza C. Adult height
comparison between boys and girls with precocious puberty after
long-term gonadotrophin-releasing hormone analogue therapy.
Acta Paediatr. 1998:87(5):521-7.

Carel JC, Roger M, Ispas S, Tondu F, Lahlou N, Blumberg J,
et al. Final height after long-term treatment with Triptorelin slow
release for central precocious puberty: Importance of statural
growth after interruption of treatment. J Clin Endocrinol Metab.
1999;84(6):1973-8.

Mul D, Oostdijk W, Otten BJ, Rouwe C, Jansen M, Delemarrevan
de Waal HA, et al. Final height after gonadotrophin releasing
hormone agonist treatment for central precocious puberty: the
Dutch experience. J Pediatr Endocrinol Metab. 2000;13(Suppl
1):765-72.

Rizzo V, De Sanctis V, Corrias A, Fortini M, Galluzzi F, Bertelloni
S, et al. Factors influencing final/near-final height in 12 boys with
central precocious puberty treated with gonadotrophin-releasing
hormone agonists. Italian Study Group of Physiopathology of
Puberty. J Pediatr Endocrinol Metab. 2000;13(Suppl 1):781-6.

27.

28.

29.

30.

31.

32.

Bertelloni S, Baroncelli GI, Ferdeghini M, Menchini-Fabris F,
Saggese G. Final height, gonadal function and bone mineral
density of adolescent males with central precocious puberty after
therapy with gonadotropin-releasing hormone analogues. Eur J
Pediatr. 2000;159(5):369-74.

Lazar L, Pertzelan A, Weintrob N, Philipp M, Kauli R. Sexual
precocity in boys: Accelerated versus slowly progressive puberty
gonadotropin-suppressive therapy and final height. J Clin Endocrinol
Metab. 2001,86(9):4127-32.

Klein KO, Barnes KM, Jones JV, Feuillan PP, Cutler GB Jr. Increased
final height in precocious puberty after long-term treatment with
LHRH agonists: The National Institutes of Health experience.
J Clin Endocrinol Metab. 2001;86(10):4711-6.

Mul D, Bertelloni S, Carel JC, Saggese G, Chaussain JL, Oostdijk
W. Effect of gonadotropin-releasing hormone agonist treatment in
boys with central precocious puberty. Horm Res. 2002;58(1):1-7.
Tanaka T, Niimi H, Matsuo N, Fujieda K, Tachibana K, Ohyama
K, et al. Results of long-term follow-up after treatment of central
precocious puberty with leuprorelin acetate: evaluation of effective-
ness of treatment and recovery of gonadal function. The TAP-
144-SR Japanese Study Group on Central Precocious Puberty.
J Clin Endocrinol Metab. 2005;90(3):1371-6.

Brito VN, Latronico AC, Cukier P, Teles MG, Silveira LF, Arnhold
IJ, Mendonca BB. Factors determining normal adult height in girls
with gonadotropin-dependent precocious puberty treated with
depot gonadotropin-releasing hormone analogs. J Clin Endocrinol

Metab. 2008;93(7):2662-9.

Royal Thai Army Medicall Journal Vol. 73 No. 1 January-March 2020



