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Abstract: Objective To analyze and evaluate the clinical efficacy and safety of Zhibai Dihuang Pills in the adjuvant treatment of
central precocious puberty (CPP) in girls. Methods Databases such as CNKI, VIP, Wanfang Date, CBM, Cochrane Library, PubMed
and Web of Science were searched by computer for randomized controlled trials (RCT) of Zhibai Dihuang Pills combined with
gonadotropin-releasing hormone agonist (GnRHa) in the treatment of CPP in girls. Data collection from database establishment to
October 25, 2023. Meta-analysis was performed using RevMan 5.4 software. Results A total of 14 RCTs were included, including
1 101 children. The results of Meta-analysis showed that the clinical response rate of the experimental group was higher than that of
the control group [RR = 1.19, 95%CI (1.13, 1.25), P < 0.000 01]. Treatment group after treatment of uterine volume [MD = -0.75,
95%CI (-0.93, -0.58), P < 0.000 01], after treatment ovarian volume [MD = -0.26, 95%CI (-0.34, -0.17)], follicle diameter [MD =
-0.68, 95%CI (-0.85, —0.50)] and other secondary sex characteristics were better than the control group (P < 0.000 01). After the
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treatment, the levels of serum luteinizing hormone (LH) [MD = -0.75, 95%CI (-0.95, —0.54)], serum follicle-stimulating hormone
(FSH) [MD = -1.23, 95%CI (-1.53, —0.94)] and serum estradiol (E2) [SMD = -1.07, 95%CI (-1.54, —0.59)] in experimental groups
were significantly lower than those of the control groups (P < 0.000 01). After the treatment of bone age index (BAI) [MD = -0.12,

95%CI (=0.16, —0.08), P < 0.000 01] improved better than that of control group; the adverse reaction rate in the experimental group
was lower than that in the control group [RR = 0.64, 95%CI (0.40, 1.03), P = 0.07]. Conclusion The clinical efficacy of Zhibai
Dihuang Pills combined with GnRHa in the treatment of CPP in girls is obviously better than that of GnRHa group alone, and it can

more effectively retract the secondary sexual characteristics of children, reduce the level of sex hormones, inhibit the development of

hypothalamic-pituitary-gonad axis, effectively delay growth and development, and has good safety without increasing the

occurrence of adverse reactions.
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Fig. 4 Forest plot of Meta-analysis in uterine volume
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Fig. 5 Forest plot of Meta-analysis in ovarian volume
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Fig. 6 Forest plot of Meta-analysis in follicular diameter
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Fig. 11 Forest plot of Meta-analysis in adverse reaction rate



F47%5 F4H 2024F418 %Kl-‘i&‘[ﬁti Drug Evaluation Research ~ Vol. 47 No. 4 April 2024 - 845 -
2.5 ARG i
PN T I R A R 7 B AR O :
<> 1

I LH 7K« ML3E FSH 7K ~F 347 & 32 e 135 vF
i, 25 B BRI — %, 3 7s 38 ] BEA7 78 R R w13
WK 12~16.

i i s
RR
B 12 ERERENRIE

Fig. 12 Funnel plot of clinical effective rate

—=1 —EII.S EII U?S
MD
E13 FEAERMNREIE

Fig. 13 Funnel plot of uterine volume

3 itig
3.1 AMREEX

AR, CPP I AR BB R4 1, BOA LR L
P 2 —, HJR R & B HPGA #2107 )5 3l , 42 1 44
g3 WK 5 FSH AT LH, 95 35 {3 51 5 70 6 K S =
T ES R 52 A4 (EROAE T 5 R BP L E iy 3Rk, mEVR
575 &P E R ER &5 &, M A2 48 55 — PEAE
T ERMPEAKRE, MEEE T ek S R
A K F-IAGF-D 3R IE , IGF-1/E N E ZE (1 24
K7, BARAL S RERH, N FEMPEEK
REHEEERP ., IGF-1R B 41 ju 4 22 58 5 A
AT 0 B B A A, Hor BAT 2 W 5%

! O
i <
i
i
i
i
!
i
o 10
1
i
i o]
. ; .
-0.5 -0.25 i
MD

E14 EFRMELE

Fig. 14 Funnel plot of ovarian volume

oD
o1
e}
:

8 SR 5
MD
E15 M LHRHE
Fig. 15 Funnel plot of serum LH

Olamn
o o
1

4 B 0
MD
Bl16 % FSHAR}HE
Fig. 16 Funnel plot of serum FSH

A E AR KR B I E B R AR ORI AR K
KB INE T HPGA 175, H FSH A1 LH 7 9P i
(1) & & FHAR 3 51 i 3% % P kS 2R P CPP &
JLHPGA #2107 J3 3, FSH.LH . E2 25 1 34 2 ik o 240
W ZE R IGF-1 5 R AE K R 7 3Rk 75



- 846 - F47% F4H 2024F48 ‘ﬁﬁ-#ﬁﬁtﬁ: Drug Evaluation Research

Vol. 47 No. 4 April 2024

OP S ISR AR KR B AR T, B AR B I,
FCFGORH 5 BT B = AL TR S )L
FESE B0 B ) R, X T BR 2T CPP & B AT O
HUR & 545 B AR <M 4, R I CPP g B0 HE
el i B R B A T {ek B IR, A T R 2 R
Syre e B AR R AR SRS R AL B, S EUE
EHREBEE R, AR TILEMEERK. HAT
GnRHa & #H 5C 45 B H 4 357 1 22 K VR JT CCP 1 2
W, — MW AR IE S 24 2 1Y, GnRHa A A
2 B HFE W RACE  FHE R B, IR B
AR IR REIE L H 25 9 0 B LI R BE AT A .

V4K, T E 2546 CPP B LAY R &,
VF 2 R KN N CPP 2 A WL i KHE , 697 35 LA
NG B KR AR EN Ak T 22 LRGBS 2K g AT RS
B o, S S0 I R A A R I B S oK R
245 AN AT DA BE MK GnRH A2 14 (1) % 35 , 38 7] DL & A
GnRH # £ JC % 31 , Jik 2> GnRH 1) & Ji [ 43 W6 , %t
HPGA (1) 3 2l & 3 i) £E F 5 AT B2 AIC I 38+ LH.
FSH.E2 7KV, Jsk &% i B #t 7% -

F A R 2 ) B BB LK R 2 U R B
& T 75 SRR A R0 A H B LN IR 9T CPP iR
R RN B R K T 2l . 2 AR VAR 4 9 4% 24
bk 2 I R AN ST S Be L S AN s i b S S DU 4 4
Iy RN MR 2 IR R LA REER ,
il v BB AR T E I A A S0 R b B R B A
GnRHa J&J7 & 2 CPP WA &Pk 2 4, B E N IR
PRIGIT L 2 CPP 1R LA o , DU ZZ 7 58 ) LR IR I
BHRENET 7.
32 BHMMESH

CPP #1127 75 Z2 R LAE S PRI R B 1 D (2
PERR B ER B PR KT DA R B e 55 7 TH VP A, AR
=R AN Ry AT M ON S R SR B R G
KBGO, LHFSH & 12 1 B B3R DL & B2 22 PE Ak
HPGA & 75 J& 2l 1) B 2 A A br &, BAT A E NI IR
F 7B S B AR RO KO B T S R AR . AW
FLANN 14 TN A Hb 35 40 %H Bl GnRHa 22 2 (1) I IR
RCTs!"24, 1 7t 28 B 3 0, 320 56 4 R0 et B8 20 7 Sk A
A AN TR e — B0nT Bl A AE B R , AT b B AL
% GnRHa ¥5 77 I, oI PR IT 2008 T 54 F GnRHa; ¥
=R AN Sy AN ONC R S ek T
LT R A 259697 J5 , i 1 FSH.LH.E2
KPR T GnRHa 5245 20, 7R Sk i AL R 3L
R I3 H PR B 2= K, A 2 i HPGA 3 3 5 B
G H 2520 BATBH /N T L2 21, 27 A b 35 L e

AR BIAE R R B o« AW FLGE BRI, S Hh 3% AL
i BhIR YT Lo 2 CPP RE S B B8 47 (1 IR PRIT R4

FEWG IR 22 A P D7 T, AN R RN, 32 R IR 0
BRK I |V R 7 B AZ 77 R B L R AR UL P R R
2 e s KRB BN, KPR HAAR
S 2R 6.79% 5 HEZH D 10.66% , 156 41 -5 % HE 21
A R B2 TE G0 T 2 22 5 5 R PR SR UG, 1 A1 b 2
FUAH BIR YT e B CPP B B & Ak, BB AE — &
TR FRRARAS BN 2, 25 b, S Hh o AL 4 Bh YA
JT 20 E CPP A BT I R ROR 22 4k .

A PRI 722 I A b 3 Ry 97 PR
i) AT 401 1) HPGA Th B2 51 & 8l , #0147 2 e
R B2 REEH RS SHE _HIERE , T
GnRHa 897 CPP, ] H %46 F5 97 #2 , 98 /> GnRHa H
B, TR M O RGN KAD HL B LS BhiR
J7 CPP I IR YT R S 22 A 1, 18 4% = 1 R B A A
Hh B M A# B VR IT CPP Al R M R K &, B L3S
LH/KF, BEARA R S 3 AHZ A L N FE 1) T
U it B HURE T R IE A A v s 24 B A
AL TT 4 BhIR )T CPP, W40 (B BEA B/, R gl
NIEF R F I RCTs. LLEWE TS5 8 5 AW 70 45 18
—3.
33 MERIERM

KA FALAE— 8 R PR, BRI R : (DR T
PINBIRCT & &5, iF 70 07 15 5 2 T A R s s
B4 B 90 AR B Al 4 S LR BE AL T 30, LR AR
Je HARBEML 775, AR R B8 F 3 T Bl s A g N
W TSRS JE 2, IR R A Jxt 46 R PEAL 3 St
o (OB D FHICHIE FL I D8 SO SCHR R 32, 7T Re A7 AE 1R
5 o O SCERI N /IEAR BTG, 2 D45 R
e b 2HL 10 5 S5 1 w8, T B T 5 0 1) T SR M L (4D 5T
Gr TR G A T R AR VR & 1
Iy SRR . R, SRR TR T N A v
5 RCTs, BETHF 70 5 09 75 BE AL R AR 7 8 1 % 43
e B, e vV LSS AR L s RIS R, R IF K
FEA . Z W0 RCTs, FEAIC 20 5 | &K & B AR %
P& 32w AR 9000 &, B AR R Gu VA 1) S 0 12k

RBFR HAEZEHFARELEHZF R

SE

(1] HHREZES LR 2 W WA 2 4, h L
PR ERBER RS PRI RS 567 x4t
1H(2022) [J]. LR E, 2023, 61(1): 16-22.
The Subspecialty Group of Endocrinologic, Hereditary

and Metabolic Diseases, the Society of Pediatrics,



$F47% F4H] 2024F48 %Kl"iﬂ'{ﬁti Drug Evaluation Research

Vol. 47 No. 4 April 2024 - 847 -

(2]

(5]

[6]

[7]

Chinese Medical Board,

Chinese Journal of Pediatrics. Expert consensus on the

Association the Editorial
diagnosis and treatment of central precocious puberty
(2022) [J]. Chin J Pediatr, 2023, 61(1): 16-22.

Cheuiche A V, da Silveira L G, de Paula L, et al.
Diagnosis and management of precocious sexual
maturation: An updated review [J]. Eur J Pediatr, 2021,
180(10): 3073-3087.

TS, BN, 2R, & AR RO AU
B A2 AR IR TR A R A A L S I PR RICSR
[3]. FFE 4R EEZ, 2019, 26(11): 8-11.

Zhong X L, Li L S, Li Y F, et al. Clinical effect of
gonadotropin-releasing hormone analogues combined
with growth hormone in the treatment of idiopathic
central precocious puberty [J]. China Mod Med, 2019, 26
(11): 8-11.

T AEHE, ARPHI, 15 . S T BRI R T R 2R T
JUEE R AN ARV ) 25 R0 (0], TP R LR
£, 2020, 16(6): 40-45.

LiJY, Lin D W, Feng G. Medication rules of traditional
Chinese medicine in the treatment of children with
idiopathic central precocious puberty based on data
mining [J]. J Pediatr Tradit Chin Med, 2020, 16(6): 40-45.
SR, TRNAE . BT I 4 24 T A 1) SR b TR YR O I
HLHIE T (7). P EBAR A2, 2021, 23(3): 475-484.
Cai S, Huang G H. Mechanism for Zhibai Dihuang Pill in
treating precocious puberty based on network
pharmacology [J]. Mod Chin Med, 2021, 23(3): 475-484.
Bz, RERL, BT, & AAt SO iR T )L
RO P 1 AT RPN 22 A TR (R R VAN (7],
AR 252, 2020, 37(1): 85-90.

Fu QY, Liang J H, Dai Y Q, et al. Systematic review on
effectiveness and safety of Zhibai Dihuang Pills in the
adjuvant treatment of children's
puberty [J]. Chin J Mod Appl Pharm, 2020, 37(01):
85-90.

Higgins J, Green S E. Cochrane handbook for systematic

central precocious

reviews of interventions version 5.1.0. the Cochrane
collaboration (Eds) [J]. N-S Arch Pharmacol, 2011, 5(2):
S38.

FAETE, HE . R H B R AV L B AR R PR
&R [1]. SR 22k &, 2023, 39(9): 1837-1839.
Wang Y J, Ju W. Clinical observation of Zhibai Dihuang
Pill in treating central precocious puberty in girls [J]. J
Pract Tradit Chin Med, 2023, 39(9): 1837-1839.

T, PR G, 3 R . 23 BT At T SR IBG 4 e I
Fiis MRV T 2 A ORR PR L B I R VR T 22 At (D], R
ANEIT, 2021, 40(33): 73-76.

Miao H, Pang G X, Yuan K Y. Analysis of the clinical

[10]

(1]

[13]

[15]

[16]

safety of Zhibai Dihuang Pills combined with triprerelin
acetate in the treatment of girls with central precocious
puberty [J]. China Foreign Med Treat, 2021, 40(33):
73-76.

EAEEE, T KA I R L B R A R A
HRER) N FH 28CER [0, T e S S BT T, 2020, 29(23): 4354-
4356.

Wang S K, Feng B. Effect of Zhibai Dihuang Pills on
idiopathic central precocious puberty in girls [J]. Henan
Med Res, 2020, 29(23): 4354-4356.

IRIRIR, IR, 25 i L . ORI B R IDE A T TR o A i
AR YT LB TR PR 5 24 7 R LS R 0K B I
AR [J]. FEEEEHZGERE, 2023, 20(7): 68-74.
Xu R R, Yang L N, Li S L. Efficacy of Zhibai Dihuang
Pill combined with leuprorelin acetate in the treatment of
children with central precocious puberty and changes of
serum neurokinin B and adiponectin levels [J]. Chin J
Ration Drug Use, 2023, 20(7): 68-74.

R BH 55, E#, X0 P R0 3 L4 B iR T R R
AR P L e B BT AL (] RN S R A S RS
2023, 33(7): 39-42.

Ouyang Q, Wang J, Liu Y P. Effect of Zhibai Dihuang
Pill in the adjuvant treatment of idiopathic central
precocious puberty in girls [J]. Shenzhen J Integr Tradit
Chin West Med, 2023, 33(7): 39-42.

FAE¥, B, SRR A B UG s dE KR T
R R R P M B L B R PR T [T). TP R, 2023,
55(7): 70-74.

Wu J B, Mao Y Y, Hu Z H. Clinical Study on Zhibai
Dihuang Pills combined with dipherelin for idiopathic
central precocious puberty in girls [J]. New Chin Med,
2023, 55(7): 70-74.

P, S, IR . S BRI & IR IT L E
AP P B T SOUL 5 (D). RRORRAT R 24, 2023, 36
(5): 996-1000.

Li S, Fu B Y, Dong J N. Effect of leuprorelin combined
with traditional Chinese patent medicines and simple
preparations on central precocious puberty in children [J].
Heilongjiang Med J, 2023, 36(5): 996-1000.

PSESE, TR, YD IE), A5 AT D B AR T A PR
S A it PR 2 B BRI R R M R P A L A L B i
PRI [J]. FARER S48 7T, 2022, 20(30): 36-39.

Jia W W, Zhang H Q, Sha C, et al. Clinical effect of
Zhibai Dihuang Pills combined with leuprelin acetate
microspheres sustained release for injection in the
treatment of girls with idiopathic central precocious
puberty [J]. Chin Foreign Med Res, 2022, 20(30): 36-39.
VR, T3 FE R, 2550, 45 . A B R R ST A
P L2 L B O SRR ORI AR R I E R A IR



- 848 -

$F47% F4H 2024F48 ’é!ﬁ-‘#ﬁﬁt % Drug Evaluation Research

Vol. 47 No. 4 April 2024

[17]

[18]

[19]

[20]

(21]

[22]

[23]

mg [J]. AR E 22, 2022, 22(19): 3772-3775.

Xu CF, Wei G D, Niu Z P, et al. Effect of Zhibai Dihuang
Pill on ovarian volume, follicle diameter and secondary
sexual characteristics of girls with central precocious
puberty [J]. Progr Mod Biomed, 2022, 22(19): 3772-
3775.

SE/NAE, BRG] L R b B ORI I R S 1A i AR
AT R A R PR R R L B )T RO 22 A 0]
e 4h PR, 2021, 36(14): 3260-3262.

Yang X H, Zhao Y F, He W. Efficacy and safety of Zhibai
Dihuang Pill combined with leuprelin acetate in the
treatment of idiopathic central precocious puberty in girls
[J]. Mater Child Health Care China, 2021, 36(14): 3260-
3262.

R, A, ZEEE, 45 RIATI B AL VR T R AT L 4
E LRI AR 0] SR PR 2, 2021, 16(11): 1726-
1729.

Zhao T, Bai H, Yuan Y D, et al. Curative effects of Zhibai
Dihuang Pills on children with idiopathic precocious
puberty [J]. World Chin Med, 2021, 16(11): 1726-1729.
TGRS, BRI, AT, 45 ST BRI Hh B2 iR T o
XM R 7 PR A 7). 362 R 22 R kR, 2021, 25(07):
891-893.

Yue Y H, Yao L, Wu T T, et al. Efficacy evaluation of
leurelin combined with Chinese patent medicine in the
treatment of central precocious puberty [J]. Med Forum,
2021, 25(7): 891-893.

XU, EVR AR, RN, &5 RIATH BRI G SE T AR IR
I 2 PR A L 2 ROR A0 BT (0. 250 PR 4 BT A
2019, 42(8): 1592-1595.

Liu C, Wang Z H, Wang X Y, et al. Effect analysis of
Zhibai Dihuang Pill combined with leuprelin in the
treatment of central precocious puberty in girls [J]. Drug
Eval Res, 2019, 42(8): 1592-1595.

R ORI B R IDE S T R I bR VA 9T LB P
PERBIT BT [D]. AR 1R, 2019.

Wang Y. Clinical observation of Zhibai Dihuang Pills
combined with triprerelin acetate in treatment of central
precocious puberty in female children [D]. Baoding:
Hebei University, 2019.

N B R B R R T AR IR T )L B K
PR RS T R0 82 (0], b AR M E SR, 2018, 28
(35): 82.

Wang L Q. Observation on the curative effect of Zhibai
Dihuang Pill combined with leuprelin acetate in the
treatment of central precocious puberty in children [J].
China Health Care Nutr, 2018, 28(35): 82.

RS . JRATT ML B R IBC B il 3 T AR 9T R AP AR L B
T RCRAN BB 23 i [J]. AR PG B2 45 & A 3, 2013,

[24]

[26]

(27]

(28]

[29]

[30]

22(26): 2869-2871.
Fu H. Analysis of efficacy and adverse reactions of
Zhibai Dihuang Pill combined with triprerelin in the
treatment of idiopathic prematurity [J]. Mod J Integr
Tradit Chin West Med, 2013, 22(26): 2869-2871.
BRI, RS T . it B PR K AT 10 B R L PR R
PEPERL A TRAE . B Sl B LR (1], B
PHEE L& 2 &, 2013, 22(26): 2883-2885.
Gu S P, Chen M Y. Effects of triprerelin combined with
Zhibai Dihuang Pill on secondary sex characteristics,
bone age and bone mineral density of idiopathic
precocious puberty in women [J]. Mod J Integr Tradit
Chin West Med, 2013, 22(26): 2883-2885.
TEURNE, S5 BEAYS Kb 2 FE R 7 E 50
SLER. IGF-1. ARZEP J 8 HRIEHIGEM [1]. L
B2 25 K2 4, 2009, 23(5): 62-65.
Qiao L L, Cai D P. Effects of Chinese herbal medicine for
nourishing yin and purging fire on mRNA and protein
expression of estrogen reveptor, insulin growth factor-1 and
aromatase in uterus and ovary of adolescent rats [J]. Acad J
Shanghai Univ Tradit Chin Med, 2009, 23(5): 62-65.
L, BE T, B F Ak, 55 VG IGF1. IGFBP3 K
OST I T # W 1tk 5 4 J L 28 B A0 5 M7 28 0], o
Rz R, 2004(2): 9-12.
Ji ZY, Zhao R F, Lv X M, et al. The significance of
IGFBP3 and OST for the
skeletal

measuringserum  IGF1,

judgement of abnormal development and
therapeutic monitoring in precocious children [J]. Chin J
Nuclear Med Mol Imag, 2004(2): 9-12.

E S RN RS S AL PR R g MIIRCE LY Y/ ¢
e 228 JPR W) 3R 3 0E 5 B R B A DG PR AT AT (D).
JLEE R 28 &, 2022, 30(3): 310-313.

Pei D, Zhang Y L. Correlation of serum neurokinin B and
kisspeptin expressions and bone age index in girls with
idiopathic central precocious puberty [J]. Chin J Child
Health Care, 2022, 30(3): 310-313.

B, Rk . A E A OSSR B T RE R (0],
s RIAE B 2R 26 &, 2023, 31(9): 2256-2261, 2266.

Hu X Q, Wu J. Research progress of the ovarian follicle
development associated signaling pathways [J]. Chin J
Fam Plan, 2023, 31(9): 2256-2261, 2266.

R TR, e, P R AU L O BDIRS
AR 5B TR R S B X S e 23 AT (0], b A A (R A
2020, 35(7): 1249-1252.

Zhao W Z, Feng H'Y, Liu M. Correlation between mental
state and quality of life of idiopathic precocious girls and
analysis of coping measures [J]. Mater Child Health Care
China, 2020, 35(7): 1249-1252.

BABRE, BRASE, FEARAS . BEIAVS K 2555 T 2/l GnRH



$F47% F4H] 2024F48 %Kl"iﬂ'{ﬁti Drug Evaluation Research

Vol. 47 No. 4 April 2024 + 849 -

[31]

(15 B 20 e B AR LA R 2w (7], of E oh g R 45
A&, 2001, 21(8): 595-598.

Cai D P, Chen B Y, Zhuang Z J. Effects of herbs for
nourishing yin and removing fire on biosynthesis,
secretion and regulative mechanism of gondotropin-
releasing hormone in hypothalamus [J]. Chin J Integr
Tradit West Med, 2001, 21(8): 595-598.

AN, BIHALL, AT A, A5 L T IO 2% 24 TR 2 AT T AT M
TR IT R AN poR 1 R 2 B P B A B A T LA
[J]. WA P 4% R, 2021, 59(12): 163-168.

Li B, Liao Y H, He W X, et al. Mechanism of action of

[32]

Zhibai Dihuang Pills in treatment idiopathic central
precocious puberty based on network pharmacology
[J]. Hunan J Tradit Chin Med, 2021, 59(12):
163-168.

RUEIN, AR5, EMISE, 45 AT B R0 0 08 38 75 A
BB B BN BB T PR A (0], Bl rh R 2R,
2009, 43(8): 67-69.

Liu MY, Xu W, Xiao LY, et al. Influence of "Zhibai
Dihuang Pill" on idiopathic central precocious puberty
induced by enantone in mice [J]. Shanghai J Tradit Chin
Med, 2009, 43(8): 67-69.

[Frtesmit  Firsk]



