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[(BE] BM HFismAemE (luteinizing hormone, LH) FERME A F AR TR AN[E] Tanner 433 4 28 A fX
PEMEEE (central precocious puberty, CPP) BRI 8. A& UBEEH7 2017 45 1 H —20224F 9 H 7EXD
MREHE = B B2 09 8 B AT T s A B B e ®, AR (2 Pk AR 28 B R i ke 45 1, o LH & (.
5.0 TU/L H. LH WE(E/0R R R IE(E>0.6 WA BHYELL, 22, HAWITEA . LM LHEERME . FEiRBSHE
Friy2E5E, SRAZARE TAERE I 238 het) CPP IS E. 458 Tanner B23], B3 WL #FHIELLRY
LHERIE . FERBI R TBIPELL (P<0.05), Tanner B2, B3 #i LH E:fili {12 W7 CPP B FL{E 4351 47 0.325 TU/L.,
0.505 IU/L, FE AR B4 500 1.639 mL., 2.158 mL; LH IEREE IS T2 UL CPP YT 28 T i AUS & T
HHFERB (P<0.001), 5 LHERMER ML N EA 2 S g5 E L (P>0.05). 418 LHERMERK S
FEARBUH T RIF] Tanner 3B 4 8 CPP (R B2 WA RAFMIR M A, Wik IRIZBiL it —a i ES R E 548 5
B, [RELRILRIZEE, 2023, 25 (2): 159-165]
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Value of basal luteinizing hormone level combined with uterine volume measurement
in the early diagnosis of central precocious puberty in girls with different Tanner stages

WANG Wei, CAO Niu-Niu, XIAO Ya, WANG Yan, WANG Yi-Fan, SUN Jun. Department of Pediatrics, Third Affiliated
Hospital of Zhengzhou University/Henan Maternal and Child Health Hospital, Zhengzhou 450052, China (Email:
weiwangl69@126.com)

Abstract: Objective To study the value of basal luteinizing hormone (LH) level combined with uterine volume
measurement in the early diagnosis of central precocious puberty (CPP) in girls with different Tanner stages. Methods
A retrospective analysis was performed on the girls who presented with breast development before the age of 8 years and
attended the Third Affiliated Hospital of Zhengzhou University from January 2017 to September 2022. According to the
results of gonadotropin-releasing hormone (GnRH) agonist test, the girls with peak LH >5.0 IU/L and peak LH/follicle
stimulating hormone >0.6 were enrolled as the positive group, and the other girls were enrolled as the negative group.
The two groups were compared in terms of the basal LH level and uterine volume. The receiver operating characteristic
(ROC) curve was used to analyze their value in the early diagnosis of CPP. Results For the girls with Tanner B2 and
B3 stages, the positive group had significantly higher basal LH level and uterine volume than the negative group
(P<0.05). The basal LH level had an optimal cut-off value of 0.325 IU/L and 0.505 IU/L respectively in the diagnosis of
Tanner stage B2/B3 CPP, while uterine volume had an optimal cut-off value of 1.639 mL and 2.158 mL respectively.
Basal LH level combined with uterine volume measurement had a significantly larger area under the ROC curve than
uterine volume measurement alone (£<0.001), but with no significant difference compared with that of basal LH level
measurement alone (P>0.05). Conclusions Basal LH level combined with uterine volume measurement is valuable in
the early diagnosis of CPP in girls with different Tanner stages, which provides a basis and guiding significance for
clinical diagnosis of CPP. [Chinese Journal of Contemporary Pediatrics, 2023, 25(2): 159-165]
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HOAX M M F 3 (central precocious puberty,
CPP) LB WHI N 73 . WH9E3RH], Cpp
bR 1 R EORLAE S b /N Bt 2 O BRIP4 ] fE
SFLE S AR A AEARDE ", I, X CPP R
oW Tz ocEE, BHET, CPPEWFES
A48 b o AR R R BT R (gonadotropin-
releasing hormone, GnRH) ¥ &5 ', (HHFH X
YORIM . FERHC . SR & D HARKMEZE . R,
R B ) 7V A 254 LR 23 0 5T ) A
A BRI S AR A R (luteinizing
hormone, LH) F:Afi{EJE CPP /Y o2& 0 A7, X
R CPP iz —E S & L (HEHE K
o, B2 BT E R F K R R
(body mass index, BMI) %5 Z Fh [K % )52 M 7,
H A k= 48— bR . IFR R BT EAE N ER
YERIRYEEES B, HOR/NZ IR KRSk 2z,
B, 7B AR /N ATAE S CPP 3142 I 119 E
TR o H T Y AP R W LH BRI (RIS
FE AR A 4 F B B CPP 2 Wi (A A 41 1E
WA IY B 7E 43 M AN [A] Tanner 738 4 8 LH FERb(H
B G B AR CPP B2 N (B, LA I IR 12
Wi it i FLRARE
1 ZBETE
1.1 HRMK
[ 53-8 2017 45 1 H—20224F 9 A 7EXRIN K
SR = I BE B LB N a2y iz g 8 i
WFLP K E HAT GnRHCR I Lo, &t 656
Bl B AMESE, Hrb, Tanner B2 #4134, rhfi
RT3 (67, 7.9) %, HALBMI16.2 (14.9,
17.6) ke/m’; B3 HH 243 (5, P74k 8.7 (8.0,
9.1) %, HBMIHN17.1 (15.6, 19.3) kg/m’,

PAFRE: (1) 8FHIHMBA K E; (2)
3 Tanner - WIFRTE ", SUSIELP KB 4 B2 5L
B3], RIBLA 200 (3) 25 GnRH A
% .

HEBRPRAE . (1) A Pk 5 52 B A I 1 s 78
SR VR (2) FLP KB 4 Tanner B4,
B5 15 (3) AIFAF. B . HUIRER . B BRIIGEA
B AL RS TESAN A s (4) BIS AT AT g
ST k- AR - PE IR 250 5 (5) BEREASE
B,

AT 380 2 R PH R 2 55 = B B o 15 2 A T

Z A SHEHE (2022-099-01), FFE4 60 A R 2 .
1.2 ImARFER

A B LR 73006 B AR P FL 5 Tanner
Sy, DB RE, JEIFE BMI, BMIbRIEZ
T4 (standard deviation scores, SDS) AR 4E 2009 4%
W[ LA A F F8 AR " TR, BMI SDS=[(BMI/
My -1Y(Lx S), Hr, LAMWE, MATOE, SH

FLP5 Tanner 7385 UE ' B1II % LA, B2
WINFLG TG IR 2, Pk RFL =R K, B3
W FL s AL s, e 22 R ;. B4 K
FLe . FLRRR, MmE s TR R L BS
R A
1.3 KERHEBKE

GnRH &S0 T AR 8—9 M HFihittr. X
BB (2.5 pe/kg, AR 100 pg) (il F )5 HI24
HIRAT, FEZ5E5 H10960063) , 439 T 1 51 i
KeESTIE 30, 60, 90 min R IfL2 mL, %3 500 r/min
B0 10 min J5 BB BUM T, SR R A= H
b2 K 6 AT A S L FC 2 1) 59 Gl 3 v b2
J6 R I LH, BP0 ] 38 R (follicle-stimulating
hormone, FSH), ¥ LH I >5.0 TU/L H. LH W5 {8/
FSHIE(E>0.6 99 AU IRER HPEZL (FRTFRFHMELL),
2, ¥ LH WA <5.0 TU/L A1/s LH W& {E/FSH 15
<0.6 AL KRB BATELE (T FRBAYEZ) @ B
WA FIEA X & (BiERE MBERE T
Uit H Al — P 53 Bs A R A Greulich-Pyle & 7
PEATIPAL ;i FH RS85 Prestige % (0 2235 8 7 12 W7
NaB L MEFRERAIFNE FERE, BE. fiE

7, FirEFEKRBE [KE (nm) x #1%
(mm) xFIER (mm) x0.5233] "%, Sga6eikm

AR IAGAG A HEBR N o5 S PR E o
1.4 SGitESH

K HH SPSS 26.0 # AR HHE AT GE T b .
BRI 5 e ARG T ARG FRAE A M T e AR ) 5
1E SR 562K FH Kolmogorov-Smirnov K5 56, 44 1E
I BB AR = bt ZE (xxs) R, A
(] U R FHPIREAS R 565 1 250 A i &tk LA
M (s EERE) (M (P, Py) | Fn, 4
(] Hb %2 % FH Mann-Whitney UG5, A5 P B %
JH Spearman F&AH G 73 T o 2l 52 12 AR RRAE
(receiver operating characteristic, ROC) i<k, 4
ST B2 U1 B3 3] 40 2 LH SERI{EL . FSHJERIE |
LH Sl {E/FSH JEREE . LH HEmb {5965 5 A ]
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XF CPP Wiz Wi (B . MHZ T 1Y (area under the
curve, AUC) 3K H Stata 17.0 BAF 1Y Z K56

P<0.05S N A ZESFAGITFE L,

2 R
21 ImERERSH
A WE 9% I g0 A 656 il 4 #E, B2 ] 413 4

(63.0%), BHIEZH 14561, FIPEZL268f]; B31Yj243

) (37.0%), BAELL 1776, BA:41 665,
Tanner B2 W] & B BHMEZH 4FEES . B . B
PR LHIEERE(E . FSHILREME . LHJERLE/FSH 3
B . LHUEE . LHUE(H/FSH G . FE K&,
TEERZ., FEIES. FEERBE KT,
FSH AL F AL, ZRWASIT¥»E XL
(P<0.05); BHM415S FHPEL £ 3 BMI & BMI SDS E
BERTGIFEEL (P0.05). Wk

1 Tanner B2 B E A 14 4H 5 PR ARG FRFIE 53R K F LR
S| BHMEE (n=268) PH L (n=145) HZ1H PIE
WL [M(P,, P,y), %] 7.0(6.3,7.7) 7.8(7.1, 8.0) -7.059 <0.001
i [M(P, P,.), #] 8.8(7.0,9.0) 9.0(8.8, 10.0) -5.907 <0.001
B 5 [M(P,s, P,), cm] 126.3(121.5, 130.7) 129.5(125.1, 133.1) -4.191 <0.001
VKEE [M(P,s, P,)), ke] 26.0(23.1, 28.5) 26.8(24.5, 29.5) -2.553 0.011
BMI [M(P,,, P,,), kg/m’] 16.2(14.7,17.8) 16.1(15.0, 17.3) -0.038 0.969
BMI SDS (% = 5) 0.6+13 07+12 0.368 0.713
LHJLREE [M(P,s, P,y), TU/L] 0.2(0.1,0.3) 0.4(0.3,0.9) -10.087 <0.001
FSH LAY E [M(P,,, P,,), TU/L] 2.1(1.6, 2.9) 2.9(2.0,3.8) -5.049 <0.001
LH FZERHHE/FSH ZR 1 [M(P,, P,q)] 0.1(0.1,0.1) 0.2(0.1,0.2) -8.100 <0.001
LHU(E [M(P,s, P,.), TU/L] 44(32,6.1) 12.99.3, 20.6) -15.184 <0.001
FSH IEE [M(P,s, P,q), TU/L] 15.0(10.7, 17.8) 12.6(9.9, 16.8) -2.342 0.019
LH WE{E/FSH A [M(P,s, P, 0.3(0.2, 0.5) 1.0(0.8, 1.4) -16.220 <0.001
TFERAE [MP,, P,y), mm] 18(16, 20) 21(19, 23) -6.137 <0.001
FEBEAE [M(P,, P,,), mm] 12.5(10.0, 15.0) 15.0(13.0, 18.0) -5.987 <0.001
FETIGEE [MPy, P,,), mm] 9(7, 10) 1109, 12) -6.860 <0.001
TERF [M(P,,, P,,), mL] 1.0(0.7, 1.5) 1.8(1.2,2.4) -7.587 <0.001

T [BMI] REAEHG [SDS] ARl [LH] R4 [FSH] BRIl

Tanner B3 ] & & [H P 4HAE RS . B . B 5.
LHFLRHE . FSHIERH{A . LH JEREE/FSH LR |
LHUEME . LHIG(E/FSHIEE . FERE. FEkE
7. FEIER. FERBRBRTHEL, 257
WA G5 L (P<0.05), B4 5 914 4 2
fAH . BMI. BMISDS. FSH (A #2534 T04:
HERE S (P>0.05), W32,

2.2 A[E Tanner s EiZ ERMEAZTIERRS LH
B RIAE KM

% H Spearman A L 43 AT AT PEAL . A
Tanner B2, B3 & # fHEZ LHALAE{E . FSH LA
{H . LHE:Rl{H/FSH EERIE . FH AT 5 LH 1§
S IEAE (P<0.05), BMI SDS 5 LH I8 TCAH G
£ (P>0.05), W3,
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F2 Tanner B3EA L E A1 4H 5 PR ARG FREFAE 5B R K F LR
WiH BAYEZH (n=66) FAYELH (n=177) A PH
AERE [M(P,, P, %1 8.1(7.8,9.0) 8.8(8.0,9.1) -2.937 0.003
i [MP,, P,.), %] 10(10, 11) 10(10, 11) -4.055 <0.001
B (¥ £ 5, om) 136 £ 5 138+ 6 2.645 0.009
KT [M(P,s, P,)), ke] 31.6(26.5, 36.3) 33.0(29.4, 38.5) -1.593 0.111
BMI [M(P,., P,,), kg/m’] 17.2(15.1,19.1) 17.1(15.7,19.5) -0.733 0.464
BMI SDS [M(P,., P,.)] 1.0(=0.1, 1.8) 0.9(0.1, 1.9) -0.339 0.735
LH 36 {5 [M(P,,, P,,), TU/L] 0.2(0.1,0.4) 1.3(0.6, 2.7) -9.704 <0.001
FSH 2LR{E [M(P,s, P,.), TU/L] 2.8(1.5,4.1) 4.4(3.1,5.6) -5.895 <0.001
LH L E/FSH JLR{E [M(Pys. P,y)] 0.1(0.1, 0.1) 0.3(0.2, 0.5) -9.541 <0.001
LH {8 [M(P,s, P,q), TU/L] 4.9(3.8,6.7) 17.5(11.1, 33.7) -10.983 <0.001
FSHIE(H [M(P,,, P,,), TU/L] 13.5(8.5, 16.9) 12.0(9.6, 16.4) -0.291 0.771
LH I4{E/FSHIE(E [M(P,s, P,J)] 0.4(0.3, 0.5) 1.6(1.0, 2.3) -11.796 <0.001
T KAR [M(P,, P,), mm] 19(17,22) 22(18, 27) —4.463 <0.001
T E MR [M(P,, P,), mm] 12(10, 15) 16(12, 20) —4.462 <0.001
FEHIG 12 [M(P,, P,g), mm] 8(7, 10) 11(9, 15) -5.828 <0.001
FER [M(P,s, P,,), mL] 1.0(0.7, 1.5) 2.2(0.9, 3.9) -5.013 <0.001

%3 Tanner B2, B3HiLZERMAZTIEIRS

e [BMI] fREE%; [SDS] AifEERUrs [LH] BRAERE; [FSH] IRl

2.3 A[E Tanner 4> 8 Z E & W45 4R Xf CPP 2 B

ROC #7281, B2 1] LH JLRIE 2K CPP

I AREALT B3 #E, 439024 0.325 TU/L., 0.505 TU/L,

RAGE 5> 9 M 61.4% . 80.8%, 5 4y BN
90.7% . 90.9%. Tanner B2, B3] LH ZLAli {5 12

CPP 19 AUC & T FSH L RlH{E (4 9] Z=31.720.

41.410, ¥JP<0.001), H B2 LHZER{E2K CPP

1 AUC 5 T LH 3L REE/FSH L RlE  (7=8.960, P=

LHIEERIMR X S B ROC #4347
Bty rfd Pl
B2
LH JERIE 0.395 <0.001
FSH KRl 0.217 0.009
LH JERIE/FSH ZERIME 0.354 <0.001
FEIER 0.201 0.019
BMI SDS -0.005 0.946
B34l
LH Al 0.518 <0.001
FSH Al {E 0.190 0.012
LH JSERHE/FSH LR E 0.586 <0.001
TFEH 0.210 0.005
BMI SDS -0.027 0.724

T [LH] sk R [FSH]

IR s [BMI] {h 4

0.003), Tanner B2, B3 LH E:AIEBEA T2 AT
2 Wi CPP 1 AUC & T 5 KRB (43000 Z=
22440, 42.150, ¥ P<0.001), 5 LHAIE AUC
b 2R TIg 5 (5] 2=2.110, 0.610, P=
0.146, 0.435). B2, B3 LHEEARIERAS F AR
Wi CPP Y R AL 7351 4 58.6% . 85.3%, 455/

H; [SDS) FRERBU.
2k 91.0% . 87.9%, WL3E4~5,
%4 Tanner B2 i E & TIEFRT CPP B2 BT B
Fekr AUC 95%CI PiH S PRIREL REUE (%) TEFE (%)
LH ZRIME 0.796 0.750~0.843 <0.001 0.325 TU/L 0.521 61.4 90.7
FSH ZRfiiE 0.650 0.595~0.706 <0.001 2.810 TU/L 0.260 51.7 743
LH 3Ll /FSH 3Rl & 0.741 0.693~0.789 <0.001 0.092 0.408 80.0 60.8
FEAER 0.733 0.683~0.783 <0.001 1.639 mlL. 0.375 572 80.2
LH JERMERCA T B AR 0.823 0.780~0.865 <0.001 - 0.497 58.6 91.0

. [AUC] mhE T

[95%CI) 95% EAFIX[A]; [LH] BiAfzpizt; [FSH] BREmIs .
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%5 Tanner BSEiLE & IEtrt CPP B2 BT A

BT AUC 95%CI Pl FH PPRIREL REUE (%) TERE (%)
LH Al 0.905 0.863~0.946 <0.001 0.505 [U/L 0.717 80.8 90.9
FSH HERE{H 0.746 0.675~0.817 <0.001 3.555 1U/L 0.407 69.5 71.2
LH 5ERb{E/FSH JLRtE 0.898 0.855~0.940 <0.001 0.155 0.677 81.4 86.4
FEERH 0.709 0.645~0.774 <0.001 2.158 mL 0.402 50.8 89.4
LH ZERERCA F B A 0.911 0.870~0.951 <0.001 - 0.732 85.3 87.9

e [AuC] ETFmR; [95%C1 95% BRI ; [LH] sikAz; [FSH] BERIEER .

B2 #3143 B3 W LH JLAl 2 W7 CPP 1 AUC & F
FSH il {8}z LH JE il {E/FSH JE Rl (4351 Z=
73.540., 13.020, ¥JP<0.001), HFYE 40.325IU/L,
RIGERT5.8%, TSN 8T.1%, LHEMEIKE
TERFIZ K CPP Y AUC B T HH T B R (2=

80.900, P<0.001), 5 LHILRIE AUC H#2ERT0
Giitep s X (7=1.960, P=0.161), LHIERE(EEBES
T EARFLZ W CPP 1Y RN 74.8%, FERER
88.3%. W36,

%6 Tanner B2 & B3 &&= & Ii5HrxI CPP R Hi &

€1t AUC 95%CI PfH FHE ZPEBAEE REUE (%) REFEE (%)
LH JERE{E 0.864 0.836~0.892 <0.001 0.325 TU/L 0.629 75.8 87.1
FSH LRl R 0.729 0.690~0.767 <0.001 2.810 IU/L 0.381 68.0 70.1
LH JERIME/FSH ZERIH 0.816 0.784~0.849 <0.001 0.135 0.503 76.1 743
FEARTR 0.712 0.673~0.752 <0.001 1.705 mL 0.370 55.9 81.1
LH RIS F 5 A 0.875 0.848~0.902 <0.001 - 0.632 748 88.3

e [AUCT M T mif

3 iTig
CPP UK K BFi236R, T BRI 2 B i 5 —
TEBERT, PR B S OB, GnRH 34 & 1056
J& H AT CPPi2 W) & pnife, (HPR AR 4,
TGS, Wik, FHRMAHRH L3RR 2 Bt
B YT CPP HRFFE 345

9T Bon, LHEERIEXTT CPP RS WA
PR EL . Ding 55 ' X1 750 141 8 %/ i HH 34
55 AR R EEAT UM Sy BT R B, LH LR E
X T GnRH 3 A 6 B SO g B (i e K, 12
Wr SH(E R 0.35 TU/L, REUE N 64.0%, Fr5 N
76.3%. BJ5, Yeh%E " WFFE T 31341 8 & fi th A
HrRE WL E, KILHERMEL W CPP ) ARG
J02TU/L, REE HT702%, FFEEHN69.5%. i
Cao 55 " WY o, LHZERE(EIZ BT CPP 1) FHE AN
0.255 IU/L, RAEE N 68.9%, FrFIEHh86.0%, I
W5 R W T LH ZERHE X T CPP 2 Wi iy
B, HIRHFEKNAR—, IR EREEAR
Wk & Bh i 225 . AWFIE 45 R s LH JLa
{EXTF CPP AR XL, RPUENT58%, FTe/%

[95%CI] 95% E{FIX[a]; [LH] #iAEmRE; [FSH] BRyafilies.

1 87.1% AHHE—L 5B A & & BB LH JERlE
HIZW e, &3 Tanner B2, B3 H] 4% LH XAl
fH 12 W1 CPP By S IE A —2, 435114 0.325 TU/L,
0.505 IU/L, REEDHIH61.4% . 80.8%, FiRA
3919 90.7% . 90.9% . B3 WIAAE T B2 WAl fiE &
H T LH 767 B 003 2 2R3 (8] 2 s, B
LA, B\ LHZE I, oHAEB2,
B3 B I B, HEEBRSWITEHER T,
I, A% IEHFE LT W By g BT 8 FH A R
I RUE, TTREZSX CPP B FIA B AR

ITAE R A B, AERETTREXT T Fefii GnRH
(oW e s . TR AR Y RS R, IE R
B LY LH Al (i M W 3 5 = 7 68 o 2 A e
20, AREJE T IE R L B X i 5 2R AR AR
SRR S BT, M RS R A R, S5
B LRS- A R BN, AR D A AL B T
PR S A A S MR, T K = KO MR R
(A 87 B A5V PR el — T R — 1 i A B R A1
AT B0 LH AR /b 1, {HJER A 5T BMI SDS
5 LHIEETCH M, mTRE SRR/ N R, KT
AN Tanner 43-3] LH JEAIE X F1EH . @8, IR
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2 # CPP 12 W7 S8 = N A8 TEAH 56 SCik, Aok
T ERPEARAR AT, $5 i SRt P B R
X} CPP 2 Wi A

AR T RAE . TR, X CPP
W At Z 2 E . I8 K/NATRER T AN
MR TRmRER K, B, JARTE
RBUZWINE . Yu s ™ BF5R R B, ARX T HAD
RS, FEREEM CPP ) AUC fe k., Mk
0.904, Wi FAE ] 1.01 mL, 7 B8 AR 5 B8 43 1)
}991.6% F168.7%. T YuZs: ' Wi on, T EK
ST CPP (1 FA K 1.07 mL, 5 45088 FER 5 5 43
R 59.1% F171.0%. iRFsR 4R Y R m, Al
feEm T TFERBESENSTFEITES, 1
20 R P 75 i o 7 A B T A (ELAT PR L AR
W58 &P, Tanner B2, B3 & s T E{AFIES LH
FERIME 2 W CPP 1Y 2 8% 53 51 0 58.6% . 85.3%,
S 9 91.0% . 87.9%, AUC Y& T8 1
AR, SHRALHEMEM L ER LRI ¥E
X, X EWE T E AR CPP RYIZ WL RE R 55
FEIG PR _E VTl 75 8 AR 5 45 A MO, A
8 B X} AS 6] Tanner 43 ] 22 2 CPP B - 12 Wi 1Y)
AUC Ay 51°4 0.823. 0911, /R BA B2
BUHE

M2, ANIA] Tanner 7303 40 3 LH ZERRERC S T
BARFT CPP ) R Wi A RAF RN HAE, R
e A 5 A4 30132 e CPP (At fi 8 EL R (103842

HBA R ALY ERRALEHS

(& % x #]
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