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Abstract: Objective To explore the role of kisspeptin in identifying the activation of the hypothalamic-pituitary-
gonadal axis (HPGA) ,in order to simplify the diagnostic process for precocious puberty.  Methods A total of 54 girls
who presented with breast development as the main complaint in the pediatric outpatient clinic of West China Second
Hospital from June 2021 to June 2023 were selected as the study subjects. Physical examination, laboratory tests, and
imaging examinations were conducted. The level of kisspeptin was detected using an enzyme-linked immunosorbent assay
(ELISA) kit. The diagnostic value of kisspeptin in discerning the initiation of HPGA was determined via receiver operating
characteristic (ROC) curve analysis.  Results  Significant differences in kisspeptin levels were observed among central
precocious puberty (CPP),rapidly progressive puberty (RPP),and premature thelarche (PT) groups (H=14.147,P =
0.003). Spearman correlation analysis revealed positive correlations between kisspeptin level and parameters such as height,
weight, bone age, basal luteinizing hormone (ILH), basal follicle-stimulating hormone (FSH), peak LH in gonadotropin-
releasing hormone (GnRH) stimulation test,and LH/FSH peak ratio (P<C0.05), with the largest correlation coefficients
for LH peak (r,=0.479) and LH/FSH peak ratio (r, =0.507). The ROC curve showed that the area under the curve
(AUC) of kisspeptin was 0. 702 (95%CI:0. 570 - 0. 834). When the cut-off value was 310. 38ng/mlL,the Youden index was
maximized (0. 418), with a sensitivity and specificity of 81.8% and 60.0%, respectively.  Conclusion Kisspeptin has
diagnostic significance in differentiating the initiation of HPGA., and it can be used as an auxiliary diagnostic indicator or
preliminary screening indicator.which can provide certain references and direction for simplifying the diagnosis procedure of
precocious puberty in the future.

Keywords: kisspeptin; central precocious puberty; rapidly progressive puberty; hypothalamic-pituitary-gonadal axis;
ROC curve
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lating hormone, FSH) it — 2 Ji] i P B il 24 H. 4k
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Tk (2. Spg/keg, S RN 100pg) 43 51 T 1 45
i & 515 30.60,90,120min Hif 1fil 5 ICMA 3%
P30 D O i FS ) LH A FSH A

1.3 %itFFx % KRB Curve expert 1.4 X
ELISA S5 347 73 7 R FH e 1 2 3 F SPSS 26. 0
Xof A HEAT A B GRS A AT 1 ERER ] s R
7 i 25 73 A T R BORER T AL E M(Pss , Prs ) 3R
N IE AR A3 A0 0 T 59Ok R] b A SR BRI R O 25
3T AR A 3 A B 3 i BORER ] Kruskal-Wallis H
K8 o A A 70 B >R JH Spearman BRAH 5, 5k 321
# T AE M £k (receiver operator characteristic curve,
ROC #h4) #i 2 kisspeptin X £ 5] HPGA 27 5 3)
Wi, P <<0.05 NEFHGIT¥EX.

R
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2.1 CPP #1.RPP 2484 & PT 48— fix tF 0L bt 4%
CPP 44 .RPP A LA 2 PT 419 kisspeptin, BA ., ‘& %
5550 R4 1% 22 {8 (the difference of bone age minus
chronological age,BA-CA) \E2 %4 LH & FSH /K
T2 5 A G E R L (P<C0.05), GnRH # %
KRB~ =42 LHgEEYS LH/FSH &4
F i) 25 5 B Gi it % = X (P<<0. 05) ,{H FSH & (H
22573 KRG # X (P>0.05), WFE 1, CPP 4.
RPP 20 ) PT #H#) kisspeptin /K434 WA 1,

2.2 Kisspeptin K F 4548 % # 54  Spearman #H
Kotk #r 28 S BR W kisspeptin FYKE5 5 5 K H

% 1 CPP 4 .RPP 4l PT 4 kisspeptin 7K K — % 00 L% (x £5)

Tab. 1 General characteristics and kisspeptin levels among CPP group,RPP group and PT group(x £s)

Ehn CPP(n=20) RPP(n=13) PT(n=21) F/H 4 P 1Y
CA(%) 8.1240.90 9.86+0.43 7.16+1.2
£ (cm) 135.9346.57 142.8947. 04 127.9547.61
R (kg) 29.5344.79 34.2346.38 26.4146.49
BMI(kg/m?) 15.89+1. 54 16.62+1. 69 16.03+2.53 0.928 0.402
BA(%) 10.3(9.6,10.9) 11.5(11.0,12. 1) 9.3(8.0,10. 1) 30. 227 <20. 001
BA-CA 2.0440.62 1. 6540. 62 1. 7740. 99 15. 699 <0. 001
E2(pg/mL) 27.20(22.08,44.73) 39.30(30.40,69. 50) 17.05(15. 95,28. 25) 14.117 0.003
el LHU/L 0.4(0.10,0.78) 0.80(0.25,1.95) 0.10¢0.10,0.10) 27.831 <20.001
Femk FSH(U/L) 4.45(2.78,5.30) 4.35(2.63,6.05) 2.10(1.00,2.95) 20. 286 <20. 001
LH IEEU/L 20.35(8.93,32. 25) 14.40(12. 15,44. 85) 3.30(1.90.4. 20) 23.573 <20. 001
FSH {5 (U/L) 19.73+7.49 15.60+4.63 18.67+6.88 1. 149 0.328
LH/FSH W14 1.10€0.45,1. 77) 1.42(0.79,2.41) 0.14¢0.11,0.21) 24.163 <20. 001
kisspeptin(pg/mL) 359.11(319. 82,536.27) 400. 39(336. 65,925. 21) 283.23(263.41,315.15) 14. 147 0.003

7 : CA(chronological age, S FR4FE#) ; BMI(body index mass, & T & #§ $%) ; BA (bone age, # %) ; E2 (estradiol, iff — ) ; LH (luteinizing

Hormone, # &4 i, 2) ; FSH(follicle-stimulating hormone ., B ¥ 3§ i ) .
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Fig. 1 Distribution of levels of kisspeptin among

CPP, RPP and PT group

BA Al LH Al FSH.GnRH # ki 56 i LH g
fELL & LH/FSH W H b &2 1E A1 ¢ (P<<0.05), 5
BMI,BA-CA  #ff — /K F .GnRH 34 &5 i) FSH
WA TCAH 5 % & (P>>0. 05), Hii, kisspeptin ¥ 7K
V5 GnRH kiR %0 LH Wl & LH/FSH 01
e AR 6 2 B0 KL 42 78 kisspeptin /K -5 LH 1§

H X LH/FSH W IR AHCHE IR E kM. W
x 2.

& 2 Kisspeptin 7K -] Spearman #H 3¢ P 43 #r
Tab. 2 Spearman correlation analysis of kisspeptin

level and physical indicators

e kisspeptin

SRR - PIE
HE 0. 366 0. 007
& 0. 295 0.032
BMI 0.119 0. 396
BA 0. 343 0. 006
BA-CA —0.069 0.593
E2 0.107 0. 425
el LH 0.377 0.003
Al FSH 0.383 0.003
LH (8 0. 479 0. 002
FSH (8 —0.041 0. 803
LH/FSH 418 H. 0. 507 0.001

2.3 Kisspeptin I T% 5 HPGA B % 5 & # ROC
W2 5 # B T CPP fil RPP # % HPGA & &5
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3, 80 CPP 5 RPP & Jf 2 HPGA J53h41.PT Xy
KA g4, &k A ROC i 4 B 8 kisspeptin 75 45 Jjl
HPGA JRsh 5E MM E L. 25R Bon, 4T mH
(area under the curve, AUC) & 0.702 (95% CI.
0.570 ~ 0.834), X4 kisspeptin fJ & & H H
310. 38ng/mL B, Youden #§ %% & K (0. 418) , i i}
(14 SRR S B 4010 R 81. 8001 60. 0%, LI 2,
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Fig. 2 ROC curve of kisspeptin in distinguishing
the activation of HPGA
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5~10 % . iz W& i T HPGA #2115 31 58 GnRH
G3UAEE TN BUME R R B T4 WA SRR L (A5 9 A AR B
MERE AT B MRS R REBAERS . RPP
EHBEWEEF N —MAESR, BiZW N HPGA Jf k2
AIE 3 B HFY & B R T m L&D &
eSSy ymzHmai i HomER, PTEILE
W B — AR L BR A FL R F A A Al
PELEF ML . PT BILA HPGA K5 8. & e A= K
U ERAEFTRNEEEN LT RN, Z CPP
K RPP 5 4 BEXT AR,

IR I 2850 HPGA B8 5/ & — 1R 4.1
R F0 T B ARG R A LI B A A MR
4 miEAE . HET. GnRH 3% % i 56 75 12 W h i
HATEEER. B, RE2REEER R T 44
FITRR i AN B T 8 i 50 s HZ i 56 B L AE T L 2 Ik
KL T BUERH Fe R @M 2%, BRI T il PR
M. #HiedF R0 5 20 w2 ey Ok
HER L% 5] HPGA (g 3h i fe i 5 Ak 8 =
B9 BB LR B[R AR S B, R R I
IR A2 W CPP 4535 s 4 it A 1 1) T B .

3.2 Kisspeptin®y T 2R AL EAR W
HIUTiR , kisspeptin 2 5 1E % & W1 )3 2h i i 72 . 4
AW IR Z 00 kisspeptin B 7K -3 #7340 AT
¥ GnRH 9 4 W, i — 2 7 80 HPGA ) )3

g FE X CPP R 3 A 3 IR A 58 b e B g S
kisspeptin 1§ KISS1 %k K il 32 f& GPR54 5 [ 1)
RAF L —FRr B E S8 CPP IR, FiR LR
FRAS T Kisspeptin (Y 73 WA in, AT 51 2 HPGA
1 3l AT BF L 2B CPP kA .

AWFGE 45 B R, HPGA © 3 3 iy CPP 41 #l
RPP 4t 4 kisspeptin 7K 3 & & T HPGA R
R PT A, 257 BA ST #E L (P<<0.05), X
— 451 5 kisspeptin BYA1E HIHL ] K B 78 AH O A HE AT
LR —F, CPP £ & p iy kisspeptin /K5 PT
B X B4 A e L R SE T kisspeptin 78
HPGA Fah SR Fsh L B K257,
3.3 Kisspeptin 8 6 & 2 A&+ BEAEXF
kisspeptin 7E A#Fh Y55 Z & CPP 5 PT 5%
IEH e #mrh KO 22 R R IR DA R B O
o T kisspeptin MY Il R N H 75 T 7T B8 5 H A [
TR A ] S8 56 2 A A KT 22 7 A OG L AR ME Al R
Gi—trife, ABEIE K I, kisspeptin 5§ GnRH # &
R LH {4 A LH/FSH W AH b 09 4 ¢ 2R Bk
K.GnRH B KAE ] HET %5 HPGA J3 3 5 1%
M4 bR e, #1278 kisspeptin W 7] GEAE Ry T 78 (1 98 b
%5 HPGA Jigh 5 7. Xue 5557 7E 2020 4F 42
th . kisspeptin 757 #5999 19 Bl B2 L 48 1)
W R YT TG S 5 B A R S B R
ROC fhZext i A8t e 17 ik — DK . B S 2023
A Vuralli 5 3 W7 A WS, kR T
kisspeptin 0] LLFE A X 12 W CPP 5 PT A9 48 #r .
AW R ROC f#h £ 45 £ 5 © R #F 5% 45 R — 3,
kisspeptin ) AUC 4 0. 702, & 7~ kisspeptin H —
FE 2 Wi e, kil 2] CPP 5t % RPP B34 M
kisspeptin B {H & T 310. 38ng/mL B, 0] LI 32 7/~
HPGA 2 3. A&, ROC £k i AUC i 1E
0.5~1 Z[a), #8231, H 2 W (8 845, &R
kisspeptin 1) AUC KB B #0E T 1, H 2 X4 /b
A s AR B S S e Wb i E . AR FSEAE
R EAO RS FEAS B BB B R DL A R
CPP . RPP 12 Wi Jy = 0 T8 B2 41 05 1), A SR ATy 75 22 3
T RBABL  Z ot BB 5T s DA A ST 58 — B A o,
R fRT B ER b e R AL,

25 LT ik kisspeptin 7E 48 5] HPGA J5 3 5 5
A —E W2 W & S, AT UE S HPGA JE 8h 5 & 1)
i B2 W g8 br s W0 0 48 4w . R A JE AL R B 2
Wi Ak — e 19 = 2% F oy ) .
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