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cocious puberty, CPP)FIESWI IR Lo ik : LUIZ T 88 it R R4 MR W28 — BE B 1) 83 (il L & TE N TR X 42, i
LEATHS VB ALIEORETS LM SERD Gn SEVORE, X T S CPP 234 T4 M AR 38 B R (gonadotropin-releasing hormone , GnRH)
PSS IRYES5 RS2 CPPZEAIAE CPPAH . RIS B HUST AT i (/R JR 3 L, 52 GnK-F-o SR SPSS 25.0 F P Xdla dE 1748
T8, I 230 TAEFFAE (receiver operating characteristic, ROC) i £k . £55 : (DCPP 41 B IR #4144 1 & (luteinzing hor-
mone, LH) BV HI 4 & (follicle-stimulating hormone , FSH) BEEHTIECPPY, ERAGRITHFE L (P<0.05), QFIRLHSI0L
T8 LHIGE(  FE AR IR BUR IEASE (P 1< 0.001) 3 R PR LH/FSH Ho{H 5 1137 LH/FSH W HE 75 298 0 SLA B IEAH
F(P¥<0.001), @FFFi2H CPPAYRIR LH., 7B A ROC I R i X (area under curve, AUC) I | 5 A0 R4S S5 B 4%
514 0.879.2.12 U/L.82.1% .88.0%;0.935 .1.87 cm’ .87.2% . 88.0%; Ifil. 7% JLAil LH=0.3 U/LiZ2 W CPP (1 R A5UE 4 89.7% , Fi S &N
80.0%. @JFIR LH I 3hl LH X% F 5 25 FUK A2 W7 CPP I, AUC AU FIRE 521 435918 0.977.92.3% ,96.0% , 378 T2 — 45
bro Z5i8: RIR LH S HEEA LHEC G T 5 AR VR o3 CPPoIE i e A, HLICA HEE, n] ik —25 42 5 CPP W12 3L
fils, FLA— 2 (I PRI AR .
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Application of morning urine combined with pelvic ultrasound and serum gonadotropin
levels in the primary diagnosis of girls with central precocious puberty
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[Abstract] Objective: This study aims to investigate the diagnostic value of morning urine combined with pelvic ultrasound and
serum basal urinary gonadotropin (Gn) levels of girls with central precocious puberty (CPP). Methods: Total 83 girls with precocious
puberty attending our hospital were enrolled in this study. The age, bone age, the uterus ultrasonic, basal serum Gn levels and other
related informations were collected. For girls with suspected CPP, gonadotropin - releasing hormone (GnRH) stimulation test was
performed. Then 83 girls were divided into CPP group and non-CPP group according to the results of GnRH test. At the same time,
morning urine from all patients were also collected. Then, the Gn levels were detected by immunochemiluminometric assays. SPSS 25.0
software was used for statistical analysis of the data, and receiver operating characteristic curve (ROC)was drawn. Results: (D The
levels of luteinzing hormone (LH ) and follicle-stimulating hormone (FSH) of morning urine in CPP group were significantly higher than
those in non-CPP group (P < 0.05). @The LH levels in morning urinary were positively correlated with peak LH levels in the serum,

uterine volume and ovarian volume (P < 0.001) ; urinary LH/FSH ratios were also positively correlated with peak LH/FSH ratios in the

[(BEE€WmB] LA LR SITH (FYX202213)
T {FEVEH (Corresponding author) , E-mail :hayyzhwd@njmu.edu.cn



HA2EE 11
2022411 H

VRRLE, £ §F, %5, JRIRBCS 0B R i BRI s 2K AR L 3 X e R
WA LWHR R L) ], Bt E R RS2 E i (SRR AR ), 2022,42(11) : 1572-1577

<1573

serum, uterine volume and ovarian volume (P < 0.001). @ The area under ROC curve (AUC) , threshold, sensitivity and specificity of

morning urine LH for diagnosis of CPP were 0.879, 2.12 U/L, 82.1% , 88.0% , respectively; and AUC, threshold, sensitivity and

specificity of uterine volume for diagnosis of CPP were 0.935,1.87 c¢m®, 87.2% , 88.0% , respectively; the sensitivity and specificity of
serum basal LH (=0.3 U/L) for CPP diagnosis were 89.7% and 80.0% , respectively. @ The AUC, sensitivity and specificity of the
combination of morning urine LH, uterine volume and blood - based LH for diagnosis of CPP were 0.977, 92.3% and 96.0% ,

respectively. Conclusion : Morning urine LH combined with uterine volume and blood-based LH can be used as preliminary screening

indicators for CPP in girls, which is non-invasive and convenient. These indicators can further improve the preliminary diagnostic

efficacy of CPP,and have certain clinical application value.

[Key words | urinary gonadotropins; pelvic ultrasound ; precocious puberty ; girls ; diagnosis

PR BUEIR L 1% 8 X i B 4% 9 & it B —
PEAERY & E o AR T Fr A -0 14 - i 4l Chypotha-
lamic pituitary gonadal axis, HPGA ) JJ g J& 75 & i )
1, Al AR TE 2R (central precocious puberty,
CPP) RIS APEMER 2, 4R CPP & A B 4F T
1o, OB PG LB B U R R A i UL IR I 23 Wi
Z—o PRPEBR IR B0 R (gonadotropin-releasing
hormone , GnRH) &30 /212 W1 CPP By “ ",
T B 2 ER KA, AR A, A . Rt
WIS 7 5 TR L 28 5% b W 12 W A 2
MY EAF I A o S I FE A R A BUFR (luteinz-
ing hormone, LH) /KGR & A FR L, {H>0.2 U/L A
K HPGA JE 3hik 5 FMIKF-2 0 BFsE R, IR {2
BRI (gonadotropin, Gn) 7K -5 ML H A R &
MK BAF IR OCE o IR s A B8 UG A L O i
T AR [ P A1 X DR Gn KA SR b 9 1
JETT T T2 W58 AR F R TS —bnifE . AL
T 3 X A [ SR e P A B SRR A R R R AR
PO HAE CPP L B2 Wb iy
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RWFFERT SR WHEAFY B 5 R FE  Tanner 53 155
BORE ARSI 1M HEAl Gn L FLER BE Y B R
H KA+ 1 (insulin like growth factor 1, IGF-1)47K
s R AT A A A A, I B R A2
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S 4k &1 CPP &L ; @FFEAE IR 2R Go B ) 2
L @FE LR HEI2 H IR FH 3 52 HPGA 2549 % o
WG IR 5 30 o T S AR A 2 B e 2 5 — PR e =
SEAC IR B 2 ME (KY-2022-056-01) .
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R X 52 4k 2 BE R AT 1S A s S 1R 1) B MR RRAE AR
KARAER A o 4% Tanner brifESFA T2L57 73 91, R H G-P
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ST AR IR CPPIZW 51RYT B 5 3R (2015)
454 B U RRE AR B AR AE , XF AT BE CPP & E 47
GnRH 3 & U5, A4l 3 iR 06 45 SR 43> CPP 41 il
JECPP4.,

GnRH WUE RS : it 2459y s e 1 35 B b (G5
WE, 0.1 mg/32 BRI 25 A RA R TEED)  fERk
TR0 AT AS DU A P ZE KT, BT 3 S T R ot <
M 2.5 pe/ke, 1K 100 pg, K AEE S S 0.30.60.
90,120 min i BEFRIKIAL 2 mLL, FaRefb 2k eI E 1L
5 LH . Il R (follicle-stimulating hormone, FSH)
122 A& LH.FSH® &

W A7 ko A8 L i HE 2 0 e, 9 i i 7 X
W H RIK 3 mL, 757 RIAF T 4 ChRAR & FHUKAR
H1, 3000 r/min £5.0 10 min J&7 , WOAE B35S W, 617
F-80 CrkFH , id sk Bk . H R fb2s &k
(fb22 RIS BT, 5 MAGLUMI X8, IRYIHT
DL AR W B A TR IR A R D) A R LH
FSHAH . PR LH #:3E FEl oA 0.1~250.0 U/L; bR FSH £
YL A 0.1~400.0 U/L,

13 %itsH

K HISPSS 25.0 Ge it A4 A 740 b o 7 Bk
PUE 43 LR R REAR LB R TR 86 . X T
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N, P REAS LU A A ST AEAS e R 56, AH OG0 AR
Pearson #H ¢ 73 H7 5 X TAEIEAS By Le kAR 1r, LArh
PEEL (PUATLEO) [ M (Pas, Prs) 1327, PREALBEAR L3
H Man-Whitney U ¥i 5, #8573 #1412 F Spearman Fk
AT o 4332 1R BRAERFIE (receiver operator
characteristic, ROC) i1 2% , 3% Logistic ] 5 4535
PIRPR SER S TR IR TES W & 3 CPP R E T, BT
A KB 5 R AR 56, P < 0.05 b 22 5+ 47 Gi ¢
2

2 & R

2.1 —fiERIH
Sy APER R L 83 ], %) TT BE CPP 4 AT
GnRH WU 108, BRI IR 45 5 B I RAEAR A

fIE43>h CPP 4L A CPP 41, Hovr CPP 8 L 48 fi], 4F
1% (8.48+1.20) % 5 A CPP H JL 35 #il , 4F 4 (6.96 +
1.25)% . PRALAR#S B IR B Rl Gn(LH
FSH) JIGF-1.,F & 2580 U0 5L 25 LR A i35 138 LU 4%

S G 2EE (P < 0.05) ; R 850 (body
mass index, BMI) \ #AF % (prolactin, PRL) 2= 5% 3470
Gt L (P> 0.05,% 1),
22 MKk E R GnKF g e

CPP 4 2 JK LH 2 JK FSH i T A H 3R 43 1

81.3%.100.0%, 4F CPP 41 /R FR LH | JR /K FSH [ 1] £
R 71.4% .100.0% . CPP 2 4 # 2% LH 7K
VTR CPP AL, 22 R A Gt L(P < 0.001) ;
CPP 4% # R /R FSHK V- FAE CPP 4L, 2R A 40
P24 X (P=0.008,%2) .

#£1 CPPALSIECPPAE—mALIALLE

Table 1 Comparison of general information between the CPP and non-CPP groups

Il R CPP 4 (n=48) Ak CPP 4 (n=35) P1H

R (%, x +s) 8.48 +1.20 6.96 + 1.25 <0.001
Ei(em,x +5) 135.28 + 7.68 125.30 + 7.68 <0.001
e (kg,x +5) 32.53 +7.59 28.07 + 4.96 0.002
BMI(kg/m*,X +5) 17.54 + 2.68 17.82 +2.58 0.629
B (P % £5) 10.19 £ 1.24 7.86 + 1.47 <0.001
HERILH=0.3 UL[n(%) ] 39(81.25) 6(17.14) <0.001
R FSH[ UL, M(Pas, Pss) ] 4.27(2.40,5.68) 1.72(1.13,2.40) <0.001
IS LHWEE (U/L, % £ 5) 21.66 + 19.09 3.81+0.75 <0.001
1MiL3E FSHIGAE (U/L, % £ 5) 16.08 + 5.12 13.19 +4.53 0.080
i —A¥=5 pg/mL[n(%) ] 26(54.17) 2(5.71) <0.001

B em’, M(Pas, Pss) | 3.17(1.99,5.39) 1.14(0.87,1.60) <0.001
G [em® , M (Pas, Pss) ] 2.20(1.29,3.13) 1.29(1.06,1.84) 0.001
IGF-1[ng/mL,M(Pss,P:s) ] 247.25(189.45,324.13) 191.20(151.30,226.80) <0.001
PRL[ng/mL,M(Pas,Pss) ] 12.25(9.40,19.20) 10.50(8.83,24.30) 0.596
FRE B (mm, % £ 5) 5.56 +1.29 451 +0.70 0.001

#2 CPPASIECPPARIRKGniRER A HE
Table 2 The concentrations and detectable rates of mor-

ning urinary Gn in the CPP and non - CPP

groups [U/L,M(Ps,Pss)]
20 5 J2IR LH JRIR FSH

CPP4(n=48) 5.27(2.32,9.68)
JECPP4(n=35)  0.40(0.24,0.79)  3.94(1.81,6.40)
VAN -5.085 -2.656
PIE <0.001 0.008

7.75(2.81,18.38)

23 R AGnl GnRH L X &2 Gn ., F 8 54 97
$RARE WAL KT
X328 2 IR Gn 5 GnRH % & iR 58 1Ml Gn ., T

BT SO S AIEL T Spearman AT, 45
R, BULIRIR LH K5 GnRH 3% 105 1l LH
WEAH T B AU BN A R IEA G, A gt
= X (P¥9<0.001) ; 2 PR LH/FSH 5 GnRH ¥4 & 1 56
I LH/FSH MR LY 5 2 B B S AR AR TR AR OG
WG L(P<0.001, K 1),
24 RAGn. TEAERFELZTCPPH BT
ROC v &5 #7

ROC M1 £ 73 A LU /= /K LH ., /= IR FSH | = IR
LH/FSH [ {H K e 2 f DRSS B2 W 20 3 CPP Y
M (E12), BIF B A FUEATH R 1 AUC SR
J&, RV LH/FSH I H B AR AT B (R 3) .
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= Ko e
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$z 14 RECE PReT~ ot = e, .
= . . . . 0 — \ — . .
0 05 1.0 15 20 25 0 05 10 15 20 25 1.0 1.5 20 25
JELPR LH/FSH JEE bR LH/FSH JEL PR LH/FSH

AR LH 51078 LH I E AR OCHE B SR IR LH 572 25 FRAAR G 5 C R IR LH 5 9P LA FRAAHDCHE s D2 JR PR LH/FSH 5 1fil 7% LH/FSH
WL ARG s B2 AR PR LH/RSH 5 S BN AR G s 12 SRR LH/FSH 45 I SE A AR A G
E1 RRLH.RKLH/FSHE GnRH %X 1 LHIEE . LH/FSHIEEL . FE R IMESRAHEKES
Figure 1 Correlation analysis of morning urine LH, morning urine LH/FSH and GnRH excitation test LH peak, LH/FSH

peak ratio,uterine volume and ovarian volume

1.0 v
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1-HF 522
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BEE18FR Y 12T L E CPP R ROC B4k
Figure 2 ROC curves of morning urine LH, FSH, LH/FSH

and uterine volume, fovarian volume, joint in-

dex Y for the diagnosis of CPP in girls

25 RIKIHLS aF A IHA T ARBELSES
A4 CPP i & o 69 2k A7

JUREN 4310 p 2 T B 166 B 1) B 48 ma 4 o I
T L LH 7E 0.30~0.83 U/L I, 227 1 A 2 B G V2 1
FEPE R AR T AT o A G
Femli LH=0.3 U/L W2 W7 CPP 1) R 8% 4 89.7% , 4
St R 80.0%

PL GnRH & IR IR 25 2 W& 75 o4 CPP oy R AR
e, DURIR LH SR LH R 5 2580 [ 728 &,
1T Z N &K Logstic [FIH - #T (F2 4) AR Hig [0] 1A 55 74
A R PR LH | 5 JE A LH 75 2580 3 005 14 [a]
U975 & Y=0.538 % j& IR LH+2.532 % IfiL 75 £ Al LH+
2.332x B 25 F1-6.853, LU 1A 5 B A M2 W CPP
YIS F8 bR, IF ARG T8 bR Y 54T ROC 23 B
(Bl 2), H AUC, R 8B R 55 B 23 3 o 0977,

®3 RERGn. FTERREMNERRLCHZXECPPHIRFE.REESHRE

Table 3 Threshold values, sensitivity and specificity of morning urinary Gn, uterine volume and ovarian volume for the

diagnosis of CPP in girls

Febr AUC 95%Cl I FHEL RPE (%) R (%)
2R LH 0.879 0.792~0.966 2.12 U/L 82.1 88.0
JRIRFSH 0.714 0.587~0.841 7.46 U/L 52.1 82.9
f=JK LH/FSH 0.909 0.834~0.984 0.24 82.1 92.0
FEAEM 0.935 0.878~0.991 1.87 cm’ 87.2 88.0
GBS TR 0.762 0.645~0.879 2.07 em’ 66.7 80.0
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92.3%.96.0% , ¥ = T . —F8 b5, I = FH B S 12 W
W e, ERAGRITHE X (P<0.05),

F4 RIKLH,MEA LHRFE A Logistic @37 12
MEHER
Table 4 Logistic regression equation fitting results of

morning urine LH, blood base LH and uterine

volume
Ap i M REC bRl Waldy> P OR{H
EIRLH 0.538 0244 4483 0.028 1.712
MYEHRAILH 2532 1157 4.788  0.029 12.581
BAR 2332 0983 5629 0.018 10.294
i -6.853 2264 9.166 0.002 0.001
3 1 i

T AR [ AT S, R SR R R — L
TE LA JUH 2020 (RN I, B R % LK
BEE N BE, TR HEE LA RN DL
BT 25 ARl T MR AT LEE AR
— ZRINANT] BRI 65 AR AE S B
WA, LRI B 8 M g
B PR AT 5| 0 B ) R B A T
N WA R M RS LR AR U5 R A
A AN R SRR OGS BRI, 1 R R R 2 L,
BN BE A B KA FE A

H Al H A LA 5% GnRH 41380056 5 A9 1L 7% LH
KOERPEAG HPGA 14935 8y, LAY Bhi2 sk 2 BH ff 14
FEB IR, Heo S5 A SE A I TE LH ZKF- 1] LA
YE R 2 Pk CPP i A () F8 b 5 76 K # 35RBIFSE
I LH £l 8 AT T A 5] BMI % 3 CPP 2 i, 3
SR 1 375 Bl LH 7P AR X T 2R, {H T G ik i
AT AR A5, BEHLIALTE LH A FSH /K SF-— I,
PEAEARREHEA T AR, WA e — SR R, g
09 4 bR E TR 22 GnRH 1, /N & GnRH 4% 5 H)
HA R T MR T LiE AR R E 2R
L, 5 ik Fead R FL B BB, A i AR 2%
PEAER , TEE 2 B PR AT 3X P 2 FR A1) Gn ZKF-H
AAECHE PREICER BAT (EHE  Jea) ol A2 1
S SO AR TR KCR MM, AR i 2 WL, F5E
R, IR Gk - 5 FE WML & AEE—EAH M,
Demir 25" % PR LH F1 PR LH/FSH HAB AR X 7075 5
WA B ATIRES 1 S GnRH 3 & 1050 R 80
AHTE] A PRI G KGR LS G FE I R Hh 4 1
PEAE T

AT RIN, CPP AL H /R IR Gn K V-3 5T

3k CPP Al e, Sl R L A PE R F R R A — B
AHIFFE I &I JR PR LH K- 5 38 & 56 107 LH 06
B =R LH/FSH HAE 5 3 % 5 LH/FSH 0 (A AR
FA AR e, 5 Demir 251 BF ST 45 S AR (H
£ Boncompagni 5 FAFFE T, BRI L3 P 2S5 A
(1) Gn 7KV 20 B AR GV , 2% JE AT BB S ARAS G A7
M B R AN R A DG, ABFSEE i ROC i
LR AR IR LH 2R FSH 2R LH/FSH X} 4 # CPP
HIZ W8, & IR PR LH 5 /2% LH/FSH HAE Y2
Wi E L TR IR FSH, B 25 1l LH/FSH HAERE X,
T LURIR LH B RAR , H AR Im A i 2.12 UL, R
B R 82.1% , 5 5 75 4 88.0% o Shim %57 B4 HiL i
JLBEALA ] BRIBARAS , 381 ROC #2644 , & BB
MUK LHi2Wr CPP A1 FHE M 0.20 U/L; Zhan 55
5T 2R LH B S8 A 1.74 U/L IS, T30 & i
BRI 235 SR 1) R A M 69.4% , 15 S 1 75.3% . A
TSR R LH 2 Wi 4 3 CPP A AE I BLE A 2.12 U/L,
A SCERFRE IS &7, % 1 5 LU R E A G DA
FERIRPR T Shim S5 B B R BEATLIR ; @A Ty v
PR fape b Ao ARG B AR AN ]
CPPiZWr 5By s thFF KA 3.4~4.0 em,
IR 1~3 mL, WA EHAE=4 mm IR, 3R
HELEE S YuFE MR AN, TEABUZE R CPP
BESIERW T EN RS S5, AU
ROC HIZe 5 #r , K+ 5 25 FUZ KT CPP 3L BP 1451
FUAT T R AR R B DA 58 X6 R PR LH
I P AR LML A LH AEBS R, % 0=
PR LH 7K | i 250 LH K e 28 = F B E T L
YER 2 B CPP P AL i A e s , i — 02 5 CPP )
Az ke, R AT — 2 I RN, A A
25 TR RIRES B A5 PR M BeA Gn /K
L AR T L CPP I W RE , ELIR IR BU
(G WO I N 23 S O 1 W e = = IS L i T
TREMAT NI, L, BIK Gn/KF-AE L& 3 CPP
WA i A i 2 R AT S o AEAHIE ST 1]
gD, HAR NN CPPIRYY (BT i A P R Gn 7K
AR AR RS & B I R T, DL —20
W L AE CPP 2T JRYT (BT T G R FH AL
[S%30#t]
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