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Analysis of gonadotropin-releasing hormone (GnRH)
test results in girls with precocious puberty

Jung Yun Choi, M.D., Hyun-Ju Kang, M.D., Won Kyoung Cho, M.D., Kyoung Soon Cho, M.D., So Hyun Park, M.D.
Seung Hoon Hahn, M.D., Min Ho Jung, M.D., Byung Kyu Suh, M.D. and Byung Churl Lee, M.D.

Department of Pediatrics, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose : The gonadotropin-releasing hormone (GnRH) test results of girls with precocious puberty were analyzed
to determine whether this test can efficiently and clearly differentiate between central precocious puberty (CPP) and
other disorders.

Methods : Clinical and laboratory data of 54 girls with precocious pubertal signs were reviewed. Intravenous GnRH test
was performed with blood samples obtained at 0, 30, 60, and 90 minutes. A peak luteinizing hormone (LH) level of >5.0
IU/L was indicative of CPP.

Results : Of the 40 girls with CPP, 36 (90.0%), 3 (7.5%), and 1 (2.5%) showed peak LH levels at 30, 60, and 90 minutes,
respectively. A percentage of girls whose peak LH >5.0 IU/L up to 30, 60, and 90 minutes was 92.5%, 100%, and 100%,
respectively. The peak LH/follicle stimulating hormone (FSH) ratio of girls with CPP was 0.8940.49 and was <1 in 16 of
the 40 girls (40.0%). Girls with peak LH/FSH ratio of >1.0 showed higher chronological age (CA) (8.3+0.6 vs. 7.7+1.0
years, P=0.033), bone age (BA) (10.9+0.8 vs. 9.7+1.1 years, P=0.001), and BA-CA difference (2.6+£0.7 vs. 2.0£0.7 years,
P=0.009) than those of girls with peak LH/FSH ratio of <1.0. Higher percentage of girls with peak LH/FSH ratio of >1.0
showed advanced breast development Tanner ll) (93.7% vs. 41.7%, P=0.001).

Condusion : LH levels after 30 and 60 minutes of intravenous GnRH administration are the most useful for diagnosing
CPP in girls. (Korean J Pediatr 2009;52:1377-1382)

Key Words : Precocious puberty, Gonadotropin-releasing hormone test

(follicle—stimulating hormone, FSH) < 3} % 8% 55L9

S| 2 W7l 27] wiiel, ol58 714 v& HAROCEE A9
AREZ] A s S ook mEba 84 LH-releasing
a2 o)X A o] ofolellA] 84 M, HolellA 9 hormone (LHRH)E Foi$t ¥ @5 LH, FSH ¥ 58 43k
Al Aol Azt A2 ALt s APEHE Y8k GnRH AP} APSet— 8kl - A28 5 =9 B7ke) A
A -2 %] G35} ool wet AR 52 (gonado- F7] A% ko] g 2olm P, Ankx oz LHI} FSH
tropin—releasing hormone, GnRH) 2]&A (E= =414, 214) 9] 31 W2 GnRHE FJ3 ¥ 5-83]9 A& 3l dof
dx55Y GnRH HIOEA (Be x4, 7MY Ax5T2o A2 ek v QGO vt WEas AA AFEE Hot
etk 2. AARE, 71 AAF AIE g A o) i SholEe] Bl &
343} 3 2 ¥ (luteinizing hormone, LH) ¥} ¥ A=F5=H 7Fsttl. GnRHE 943 & 30%, 458, == 608 183t LH
Received : 17 August 2009, Revised : 11 September 2009 FENRO R TW8| ARETI AREZ] A AdHE TR 5 9]
Accepted : 2 October 2009 B wiEE QY Bt A wuSo)h Y 9ozt
Depariment of Pedatics 5. Maty's Hospral, The Catholic Uniersy of  °15F 201 B8 219l 8hgah 4ol dhadis obai
Korea, 62 Yeouido-dong, Yeongdeungpo-gu, Seoul 150-713, Korea TS| HEHRA] Agir)
Tel : +82.2-3779-1206, Fax: +82 2-783-2589 B Te|Ms Hxazow )98t ololSelA GnRH AAF

E-mail : jmhpe@catholic.ac.kr

- 1377 —



JY Choi, HJ Kang, WK Cho, et al.

Asto] o] AE o whesta WakelAl o] g4l
i, AxRSSY O dds Eske b {8t
olo
=

QR
Tt 2

1. oh 4

2002 9¥95-¥ 20084 7€7HA EEY sty AR &

obgadstel 84 A WA FUALS FAZ Udste] GuRH

HALE AT 5499 ololsg thg o Stk B HR%
S

9 ek 7]E2 1) 84 Aol 7 2es £ o2k A <]
=9, 2) 2%EHA o]} =AY 7k 3) GnRH A4

Bz SO, AA Bot b
A AESF A A §7
e 4

14 Ax5F0) A 71E

LHE] ®kg-©] 5 IU/L o]
tl 4078°] GnRH #HAF %
st AAE Bty U] 14 =4
of FdatA] dorem, o]&& S WMol (thelarche vari-
ant)®* Yo7 BR7EQT F FY Ak Al ddH L 7tz 7.9+

0.94], 7.4£1.341Z =Fo]7} glSlch(Table 1).

ol\ FE

6 o-*-"10

2. 4
7SS TR d7t 3
AT, AU, FR7), d ZAE] %!% °ob§} 719} A%
719 WE ¢ ) el tiste] AT =
lich—Pyle®S AF&3t5 021, GnRH 7AAM=
ngs AR A 0%, FAF § 30, 60, 90l AEs)
%Atk LH9} FSHE
CTK—4 % FSH—-CTK-4 kit (Diasorin SpADiasorin SpA,
Saluggia, Italy) 2 5793} 21, estradiol radioimmunoas-
sayE ©]€3 Estradiol MAIA kit (Adaltis Italia, Reno, Italy)
2 =x3590).

rr rR
O

Ay
o.>"|.,
Flo
()

=

@

5

immunoradiometric assay g ©]&3F LH—
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2 SPSS for Windows (version 11.5 SPSS Inc., Chicago, IL,
USA)E ol 3tk 942l 540 uhet E5e daa 7o)
W= v] e+ Student's t—test %! Mann—Whitney U test®

Table 1. Clinical Characteristics of the Patients

CPP TV P value
Number 40 14
Chronological age (years) 7.9£0.9 7.4+£1.3 0.077

Birth weight (kg) 3.0£0.5 3.3+0.4 0.042
Gestational age (weeks) 39.3x£1.6 40.1£0.4  0.076
Midparental height (cm) 157.9+3.6 160.8+5.8 0.039

Abbreviations : CPP, central precocious puberty; TV, thelarche
variant

olg3d}. F + ko MIE wHjwel:= chi—square 7733}
Fisher’s exact test&

Aofl = ATt E o] 831lth PK0.05% A% BASHA R
ok Ro 7 A3

1.3A4] H]ﬁ} o] ‘IT/] o}ﬂl Ekor (P—
g9 Aol 2.3£0.7d 0% ks A
7o vlste] -2 o}ﬂl =9 (P=0.019,

5 R3S HH, Tanner %zﬂ 111 owm 0%0}
o] o] FAA HxHSE oolEdA 62.5%5 - WHo)
9 35.7%KTt Eol EAHoR {3k Ajol= gtk
(Table 2).

2| GnRH ZAt

LH 714 2= 0.540.4 IU/L, 0.3£0.5 IU/LZ F o+ 7kl 2b
o7} Atk (Table 2). FSH 714 A= 44 x5 3.4+
2.4 TU/L) oA kS Wo)-(1.820.8 TU/L) of] Hldte] #9)
SHAl =UTHP=0.015). T4 255 o152 GnRH A=

Table 2. Clinical and Laboratory Data in Girls with Central
Precocious Puberty and Thelarche Variant

CPP vV P value

Number 40 14
CA (years) 7.94+0.9 7.4%+1.3 0.077
BA (years) 10.2+1.1 9.1+1.3 0.003
BA-CA (years) 2.3+0.7 1.7+£0.7 0.019
Height (cm) 129.2+7.2 128.4£8.7 0.074
Weight (kg) 29.0£5.3 29.3+£5.8 0.88
BMI (kg/m?) 17.2+1.8 17.5+2.2 0.60
Tanner stage 0.083

B II 15 (37.5%) 9 (64.3%)

>B III 25 (62.5%) 5 (35.7%)
Estradiol (pg/mL) 11.0+7.2 6.9£2.8 0.045
LH, basal (IU/L) 0.5£0.4 0.3+0.5 0.16
LH, peak (IU/L) 13.5+6.4 3.1+1.4 0.001
FSH, basal (IU/L) 3.4x24 1.8+£0.8 0.015
FSH, peak (IU/L) 17.4+7.8 15.3£6.3 0.36
LH/FSH 0.89+0.49 0.23+0.13 0.001
LH/FSH >1.0 16 (40%) 0 0.005

Abbreviations : CA, chronologic age; BA, bone age; BMI, body
mass index; LH, luteinizing hormone; FSH, follicle-stimulating
hormone; CPP, central precocious puberty; TV, thelarche vari-
ant
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3 LH Hux+& 13.546.4 IULE s HolFe) 3.1+1.4
IU/Lell B1&to] F2l8hAl s=3ktH(P=0.001, Table 2). F44 4
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Analysis of GnRH test results in girls with precocious puberty
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Fig. 1. Results of gonadotropin—releasing hormone (GnRH) test in girls with

precocious puberty and thelarche variant.
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Fig. 2. Relation of various clinical factors with the peak luteinizing hormone
(LH) level in girls with precocious puberty.
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Table 3. Clinical and Laboratory Data of Girls with Central
Precocious Puberty according to Peak Luteinizing hormone
(LH)/follicle stimulating hormone (FSH) Ratio

LH/FSH >1.0 LH/FSH <1.0 P value

Number 16 24
CA (years) 8.3+0.6 7.7+£1.0 0.033
BA (years) 10.9+0.8 9.7+1.1 0.001
BA-CA (years) 2.6+£0.7 2.0+0.7 0.009
BMI (kg/m® 17.7+1.9 16.9+1.7 0.16
Tanner stage 0.001

B II 1 (6.3%) 14 (58.3%)

=B 1II 15 (93.7%) 10 (41.7%)
Estradiol (pg/mL) 11.8£8.2 10.4£6.6 0.55
LH, basal (IU/L) 0.6+£0.5 0.4£0.3 0.070
LH, peak (IU/L) 19.3£5.4 9.5£3.2 0.001
FSH, basal (IU/L) 34+19 3.5+£2.8 0.94
FSH, peak (IU/L) 14.1£5.1 19.6+8.6 0.027

Abbreviations : CA, chronologic age; BA, bone age; BMI, body
mass index; LH, luteinizing hormone; FSH, follicle-stimulating
hormone; CPP, central precocious puberty

W dAol w2 LH 3 313] 9] Aol #EE#| okght}(Fig. 2).

3. GNRH ZIAIIIA LH/FSH HI0| M2 SMN MT&3
o{ot=2| §4 Hluw

#12] LH/FSH vle} 244 25359 o8 a4

AE Lotny] g8l T4 x5 ootes 1A LH/
FSH 87} 18 & 7 1 olakl F o2 /It #H A
LH/FSH H7} 1®th & ofo}&2 #Hi x| LH/FSH 1|7} 1 o]s}
¢l ool =53} nlwsle] LHO 93 (8.3£0.64] vs. 7.7+1.0A,
P=0.033), & 913 (10.9£0.84 vs. 9.7£1.14], P=0.001), &
Agy} JAF ] o] (2.6+0.7\d vs. 2.0+0.7\d, P=0.009),
LH #1%](19.345.4 IU/L vs. 9.5+3.2 IU/L, P=0.001)7} H
=9}tH(Table 3). 4 weko] Tanner WA 1T ©]AkS] ofo}9]
B2 x| LH/FSH vI7F 18 & FollA] 93.7%= 21
LH/FSH H|7} 1 0]} 9] 41.7%°l Hlslo] f-2lakA =9
(P=0.001).
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