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[FHE] W HITRAREE RN F (G-CSF) BEAMbkpidE (TD) X
TEMNE (TE) BE TH WA ZERE IR Rsem . ik 12020 4F 5 H & 2023
AE3 A BB —E A E R TE B AR SR, RIEIT I ZAR R 5 ik
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AR E I / EF KA (EBF-S/D) | FE IS PR IR . el
KR %C (AUPL) | FEShIKEHL 13850 ( AURT) FI+75 shkolicZe 106 (07 o/ &7 koK
WIS (AU-S/D) |; HeASPAl BB N BEAL AL B 78 IR Sz . 18T IR IR RS = [ IR
FifE% (EIR) . IGRAEORZE (CPR) AR ™4 (ABR) | M3fyr WIRIA R 5N & R
T, GEER WFTIEaN A 60 FIHE, 440 30 0. JAITRT, MARE T e NEAZELES
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[ Abstract] Objective To investigate the effects of granulocyte colony-stimulating
factor (G-CSF) combined with tadalafil (TD) on endometrial receptivity and pregnancy outcomes
in patients with thin endometrium (TE). Methods Patients with TE in the department of
reproductive medicine of the First Hospital of Qinhuangdao from May 2020 to March 2023 were
selected as the study subjects. They were divided into a experimental group (G-GSF combined
with TD) and a control group (G-GSF) according to the different treatment regimens. The
endometrial receptivity [endometrial thickness (EMT), endometrial volume (EMV), endometrial
blood flow peak systolic flow rate/end diastolic flow rate (EBF-S/D), endometrial fractionation,
endometrial blood flow fractionation, uterine artery pulsatility index (AUPI), uterine artery
resistance index (AURI) and uterine arterial peak systolic flow rate/end diastolic flow rate (AU-S/
D)] of the TE patients before and after treatment (the endometrial transition day) were compared;
the endometrial receptivity on endometrial transformation day, post-treatment pregnancy
outcomes [embryo implantation rate (EIR), clinical pregnancy rate (CPR), and early miscarriage
rate (ABR)], and the incidence of adverse reactions during treatment were compared between
the two groups. Results A total of 60 patients were included in the study, with 30 in each group.
Before treatment, the difference in endometrial receptivity between the two groups was not
statistically significant (P>0.05). Compared with the pre-treatment period, the EMT, EMV, the
proportion of type A endometrium and the proportion of type II+III endometrial blood flow
significantly increased in the two groups after treatment on the endometrial transformation
day increased significantly (P<0.05), while the EBF-S/D, AUPI, AURI and AU-S/D significantly
decreased (P<0.05). EMT and EMV were greater in the experimental group than in the control
group (P<0.05), whereas EBF-S/D, AUPI, AURI and AU-S/D were less than those in the
control group (P<0.05). Compared with the control group, the differences in the proportion of
endometrium, the proportion of endometrial blood flow, EIR, CPR and ABR in the experimental
group were not statistically significant (P>0.05). No adverse reactions occurred during treatment
in both groups. Conclusion G-CSF combined with TD can improve endometrial receptivity in

TE patients with high safety, but there is no effect on pregnancy outcome.
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985

A T2 N (thin endometrium, TE) 238
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¥ ( granulocyte—colony stimulating factor, G-CSF )

JE— P AT AN . FAAZ AN . PN B AR A
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986

s it—B R G 2, DA TE BBk

fi54FE (tadalafil, TD) & —FPErsiig 1
FE SRR —HERE 5 MR, T B
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[ Jo5T M AT 5% 8 B 2020 4F- 5 H £ 2023 453 H
Z BT — R B Al R 2E R TE B M WF 58 X
G, IR RN, K TE BEBEHL A xR
4 (G-CSF) FkEd (G-CSFEEA TD) o 4HA
i OFIR = 18 % QFF & TE BWiksifE: 4
BV R B (A= 18 mm) BB HCG HESTH ,
TEHNBEEE < 7 mm™; @B KM TR
i (frozenthawed embryo transfer, FET ) . HEBRARUE:
@ G-CSF =% TD fE7Ed i b sk 2k i & 5 @&
T E N E BN, MTEHNRRSE;, Of
IS DI RE RS s @A I i a2 Bl
RER M, OWMEERE; @GR, &
MR 448 2 5T — B Be B B R B2 3 S5 4L (It
5. 2023K7044 ) , FFEM G B TG R
1.2 FHik
1.2.1 xTHB4

Xt A TE BB 7E 2 A FET AW G 45 7%
LR B AR YT IS B I B E G-CSF., Bk
FRMT . OB R (FHELR S
BRAF My, Mg 1mg R, 5
644A) . H 2% 2K, 3mg/ K, po, bid, iE
2214 d; QREIVCAM S i (FEE B 250 fd AT
FRANE], HME: 100 mg/ o, 30 / /&, 5.
BJ76094) : H £ % 2 K, 100 mg/ X, po,
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qd, #E2 14 d; @ G-CSF (vl 2y &1 4 Y
HARBABRA A, Hitk: 150 ng/ 3, 5.
G202311YBO6 ) - JGHME B A HIZ52 8. 10 Al
12 d R, 150 pg/ 1K, qd, HE3 K.

1.2.2 KI&

B 41 TE M % 76 G-CSF M 3Lak b, B4
TD BB b2y, HARMZG T RaT . QO R
TR FERRIR AL, QBT R PEA Y R W
4; @ G-CSF: RIRERA; @TD K (F Rt ER
B2 ey AR ], BAS: 20 me/ J, 55
12230070 ) - JRARME "EE R 2555 9. 11 R 13 d
FHIE 25, 20 mg/ K, qd, #3K.
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D AR R T 2 B 0 T 26— DR e 75 B[R] — A
Al EARBEINSE G, W KB A, X i A
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(1) FENEE)E (endometrial thickness,
EMT) . & NHIE A (endometrial volume,
EMV ) 5 I i e A / &7 KA
Wit (endometrial blood flow—peak systolic velocity/
end diastolic velocity, EBF-S/D) .

(2) 1B N By BN 15 A B L 3t 28
OFE WAL, HYE Gonen 432X~ T F
ENBIE TS, Al A B B BIFIC A,
HEARPHARAEAN SR | FT7R . @F 5 WA IR 4
. KR4 Applebaum 73 BUVERS 55 N IR LR AT
A U o B LU VR 1 0 (7 DS R N B Ty 7 3
W 1,

(3) TENKSH: 75 3 IkiEsh 55
(arteriae uterina plusatility index, AUPI) . B
ik B 77 48 %% ( arteriae uterina resistance index,
AURL) 155 sl ikl a8 / &7 sk AR
H arteriae uterina—peak systolic velocity/end diastolic
velocity, AU-S/D) .

132 JIR% A

G UR 25 Jay VF H 48 Ar 32 B AL 4 IR G R A R
( embryonic implant rate, EIR ) R U R &
(clinical pregnancy rate, CPR ) FIFHHGE % (early
abortion rate, ABR) o
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Table 1. Criteria for endometrial classification and endometrial flow typing under ultrasound

] AR
TR
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cml PRI, TG b
TR P 34
17 LR 5 5 T A L BT (G T 7 1 0, LS A P R [ 7
T L1553 T2 AR 25 T P AN LA HHE AR I 7 P S
e A EE 1 75 P 30 S T O, M s
133 RRAF 22 FTEHNERAZMHILE

WLEEHT T 25 01 AS BRI & A e, AN
B A4 R | S, g
1.4 FiHES

K HH SPSS 23.0 A T B AL B e G vt2# bt
TR LI + s 3R, IRITHTIG Fa b5 b TRt
FEAS ¢ K06, WHLLIBIAT ST BEAR ¢ K56 THECER)
Phn (%) Fom, 117 K%, PLP <005 HES
At .

2 #£R
2.1 —fiER
WFFEILG A 60 5] TD F3, X4 st R4l

%30 B, PRAL R AR | R EEFE S, H &AM .
AR R IR Z 2R 22 R TG4 B L (P >
0.05) o EARIL% 2,

221 EMT., EMV#f= EBF-S/Dltix

BT T, W4 EMT, EMV #il EBF-S/D
LRMEGEH¥EX (P>005) . WAIF)E, W
MR H NS L H EMT I EMV 8369770 % -
F£, TN B Ak H EBF-S/D BRI T B 2 T K
(P<0.05) ; HiEAEHE EMT fl EMV KT X}
M, 1 EBF-S/D /N T TXI R (P < 0.05) .
FLARDLE 3,
222 FTEAREAFTFTARMLRS;AE
208

RITHTE ,, WAURE TR NS FE N
MM, 2R TG (P> 005) . W
JEFEALH , PHZL A YT IS, T 7R+ R
PRSI 38 LU B RTR Y7 BT B i (P << 0.05) &
FLRDLEE 4,

F2 WRAFIKEHELFHILR

Table 2. Comparison of baseline data between the control and experimental group

FEAIE XTHEZH (n=30) R (n=30) il P
iy (x+s, %) 34.32+0.82 34.70 + 0.90 -1.715 0.092
RERE (X +s5, kgm®) 22.23 +2.05 22.62 +1.88 -0.761 0.450
AW (x+s, d) 29.80 +2.22 30.69 +2.11 -1.591 0.117
AR (X x5, ) 3.33+0.80 3.47 +0.66 -0.771 0.444
AN n (%) ] 0.089 0.766

RV 7 (23.33) 8 (26.67)

YRR 23 (76.67) 22 (73.33)

E BKABERE G5 S R RIR AR I RRE L I R

*3 MERAFIXIEHEMT, EMVFIEBF-S/DELER (x+5 )
Table 3. Comparison of EMT, EMV, and EBF-S/D between control and experimental group (x + s)

Bl XFHRZE (n=30) IR (n=30) t P
EMT ( mm )
IRITHT 5.38 +0.74 5.37+0.75 0.093 0.926
WAL A 7.11+0.71" 8.37 £ 0.76" —6.640 <0.001
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23
LD XTHEAL (n=30) RIEL (#n=30) t P
EMV (mlL)
TRYTHET 1.73 +0.24 1.74 +0.26 -0.061 0.951
MR AL H 3.44 +0.79° 444 +0.84" -4.764 <0.001
EBF-S/D
IRYTHET 3.47+0.17 3.50+0.18 -0.543 0.589
M REE AL H 2.82+0.14" 2.22+0.12" 18.082 <0.001

E: HREAEITAT L, “P<0.05,

x4 MRAMKELAEFERNRELRBMMT BB (%) ]

Table 4. Comparison of endometrial type and blood flow subtyping between control and
experimental group [ (%)]

EiEtay XHHRZH (n=30) e (n=30) Ve P

FENBIEA GRYTHD) 0.373 0.542
A 6 (20.00) 8 (26.67)
BAL+CTY 24 (180.00) 22 (73.33)

FENBIEA (NEZELH ) 1.684 0.194
Al 12 (40.00) ° 15 (50.00) *
BAL+CHY 18 (60.00) 15 (50.00)

FE PRI A (FRITHET) 0.071 0.791
JELA 12 (40.00) 11 (36.67)
TIRI+TTTAY 18 (60.00) 19 (63.33)

FE NI R (R E ) 0.577 0.448
€4 5 (16.67) 3 (10.00)
TIRI+TTTAY 25 (83.33) * 27 (90.00) *

E: SR TAT LA, “P<0.05,

223 FEIHRRMIALHLE BRI S,

2.3 WHIRER/LEE
XA i, W50 4H B EIR Al CPR Y45
I, ZRIEGHEE Y (P> 005) ; iKH

YRIT R, PH4H B AUPL. AURI 1 AU-S/
D ZRWTGHEITFE N (P>005) ; AI7)A,
WG 2H B N I EG 4k H AUPL., AURI Fl AU-S/D
BT E TR (P<005), HiRKAEE B ABR A FRpa%, 2R L%i#E Y (P>
AUPL, AURI #1 AU-S/D f§ FXIH4] (P <0.05) .,  005) o HfEkW &6,

#=5 MEBRAMKEAHAFEMRSELE (x5 )
Table 5. Comparison of uterine artery blood flow parameters between control and
experimental group (x +s)

EiEga) XTHRZH (n=30) RIGA (n=30) t P
AUPI
TRYTHT 3.46 +0.28 3.47 £0.32 -0.047 0.963
NS T 2.60 +0.30° 1.82+0.18" 12.104 <0.001
AURI
TRYTHT 4.25 £0.04 425 +0.03 0.034 0.973
PR AE H 0.72 £ 0.02" 0.70 £ 0.03" 2515 0.015
AU-S/D
TRYTHT 5.45 £0.75 5.26 + 0.64 1.045 0.301
AL L H 4.15 + 0.70" 3.72 £0.51" 2.701 0.009

E: HREAEITAI e, ‘P<0.05,
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#6 XTRAMNGAITIRER/LER (%) ]
Table 6. Comparison of pregnancy outcome between the between control and
experimental group [n (%)]

RS, S XL (n=30) W4 (n=30) X P

EIR 10 (33.33) 15 (50.00) 2.443 0.118

CPR 14 (46.67) 17 (56.67) 1.071 0.301

ABR 3 (21.43) 2 (11.76) 1.118 0.612

iE: ABR=7 B HE W FRAEIR B B < 100%,

24 AERM B}y, AR AANBES . FEIIKLES
AMFFEH, X BE LR 00 2 £R A F oK B B TIRSS /% VM C . BRFAEMTIE 48 & Bk

NG S N O R 52 O o | (1 N S 8B [T ML 2 H00] W 7= AN B iR 45 Js ™', AUPT,
. AURT FIl AU-S/D &5 shIFK LA 0L S8

3 itig

A2 K - IR AE AR iF TE B35 I IR 1Y
BEROTE, SR H YRR 2.4% K4, F
B IR 2 M R AR AN — IRTG RSAE Y A
HEZ - Hik, aifsss TE & 75 N
R MEIRIRTT B CHE ) 8 AR 5T B 7R IR ST G-CSF
A TD X TE M 5 P 2 FUE IR ES R i
A

EMT. EMV Fl EBF-S/D 2 IIfi K 52 v F 2 4
P ZPE R H R Ae bR, DEoRRM, B4 EMT F
EMV ATCE R IR 2, Rt iR LR 1,
EBF-S/D 7] &z b 5 N BRI 3 4, & 0F Al TE
RS A RO R . AR R, WAR
FNEREAL B EMT 1 EMV 8369711 2 LT,
1Ml EBF-S/D B3GIT T 2 TR 1ok, ilgmdls
# EMT 1 EMV _EARREE R TXHRA, 1M EBF-S/
D FIERERFXT A, kg iR, TD G
G-CSF n[ 3401 EMT A1 EMV, [%{% EBF-S/D.

T B PRI 43 TR B PR 43 R 2 5 T
TE B HE MRS R EZ R bR, WFoEdE i, A B
T E LB, AERpC TR Y Ak,
55T R E P R G AR AE B, T ZRR T R AR
BRI R AT R o i U AR gE S5 SRR, XA
2RI 2 AR AL AL B A TR 5 P 5 L A3
11 Y + 110 FR0F~5 PN ML 37 Eb B8y 7 i S 3
EL A TR 7B P HE 0 R T Y 4TI 80—~ Ay o
Tt LU BAE P A 2 (R A DL 35 22 5, %4 R ANBEIIE
SIETD AT R ScsE 5 AR 43 28 R P BB 3 4
R SR, AR —BH UV S R P IR AR T s
TE N B IR A, B v I AU 4TI A - PN i
ML L. AS R AR5 485 Ry vT fig 2 R 22 i PR
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