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M E B IRITakh D RE E R (PRP) KA MILE LR M B F (G-CSF) Tl iz LI AR KM (RIF) £&F& A
AL (ER) BIG R BM %ot ik k#2020 4 1 A £ 2022 % 7 A% 6 RIF %% 76 4], 45 B4 SR 6 A HL AT 2 &
HATE R IE 5k PRP+G-CSF #1220 (n=38) s B4 ( R iE ,n=38), ICRHLEH W IEMAA T 0 F ik F 6 RIE4kR
B BT R e AR R WRIEEASA D MAE RN T T AREE BE AR LA LR hRS N FIAF] T T 3k
FHIGE(PL) FLHIEE(RI) ], 2% PRP+G-CSF LB A THEEER R FMHM L AE N, 4R .65 )5, PRP+G-CSF 21 & % 8 )%
Re AP B AL S dE AR F Ao e R AR 5 A1 h 46.88% (30/38) . 60.53% (23/38) A= 60.53% (23/38), & T % & 28 45 26. 56%
(17/38) .31.58% (12/38) #= 31. 58% (12/38) , 2 F ¥ A it F & L (P<0.05), MAEF I FHAR = E 55 H 4.35%(1/23) |
16.67%(2/12) , £ F it FESL(P>0.05), HAEEY LA 4ERE A, L PRP+G-CSF A E X R THEREEZRRFHLE,
JERS A B PRP+G-CSF 208 %69 T & ML Z 4 (10.20+2.02) mm, 32 4B 2049 (9. 15+1.51) mm 3§ B, £ F A % it 5 & 5L
(P<0.05); FEeREami® CIA A E L C & W& LA 86.84% (33/38) .89.47% (34/38) , 3 & F 3T B LR 65.79%
(25/38) .71.05%(27/38) , 24 ¥ A %t F &L (P<0.05) , AR5 A4 B PRP+G-CSF 20 % % 49 F & 2y bk PI 4= RI 5 %) 24 2. 35+
0.53 #= 0. 83+0. 08, 3 4% T % F& 2844 2. 69+0. 49 F» 0. 87+0. 09, £ F 3 A 43+ 5 & L (P<0.05) , #44 .PRP B4 G-CSF T E# 2
BEAE RIF B4 F& ABLEE fid iz ol , mR &5 ER Z4adk4 B,
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Effects of Autologous Platelet-Rich Plasma Combined with Granulocyte Colony-Stimulating
Factor for Intrauterine Perfusion on Endometrial Receptivity and Clinical Outcome in Patients
with Repeated Implantation Failure®

MA Ning, ZHOU Zhi, ZHOU Jing, HU Jiajia, ZHAO Ligiang, CHEN Jiao, LU Weiying ( Center for
Reproductive Medicine, Hainan Women and Children’ s Medical Center, Haikou 570206, China)

ABSTRACT OBJECTIVE: To probe into the effects of autologous platelet-rich plasma ( PRP) combined with
granulocyte colony-stimulating factor (G-CSF) for intrauterine perfusion on endometrial receptivity (ER) and clinical
outcome in patients with repeated implantation failure (RIF). METHODS: Totally 76 patients with RIF admitted into
this hospital from Jan. 2020 to Jul. 2022 were selected and divided into PRP+G-CSF perfusion group (38 cases) and
control group (no perfusion, 38 cases) according to whether or not intrauterine perfusion was performed before frozen-
thawed embryo transfer. The embryo implantation rates, chemical pregnancy rates, clinical pregnancy rates, early
miscarriage rates and ectopic pregnancy rates of both groups were recorded, the thickness, morphology, blood flow
type and hemodynamic indexes [ uterine artery pulsatility index (PI), resistance index (RI) ] of endometrium were
compared between two groups on the day of embryo transfer, and the incidence of adverse events of uterine perfusion in
the PRP+G-CSF group was recorded. RESULTS; After treatment, the embryo implantation rate, chemical pregnancy
rate and clinical pregnancy rate of the PRP+G-CSF group were respectively 46. 88% (30/38), 60.53% (23/38) and
60. 53% (23/38), which were higher than those of the control group [ 26.56% (17/38), 31.58% (12/38) and
31.58%(12/38) ], with statistically significant differences ( P<0.05). The early abortion rates were 4. 35% (1/23)
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and 16. 67% (2/12) in the two groups, with no statistically significant difference (P>0.05). No ectopic pregnancy
occurred in both groups, and there were no adverse events of intrauterine perfusion in the PRP+G-CSF group. On the
day of embryo transfer, the endometrial thickness of patients in the PRP +G-CSF group was (10.20+2.02) mm,
which was thicker than that of the control group [ (9.15+1.51) mm], with statistically significant difference (P<
0.05) ; the percentage of endometrial blood flow type G Il or above and the percentage of C-type endometrium were
respectively 86. 84% (33/38) and 89.47% (34/38), which were higher than those in the control group [ 65.79%
(25/38) and 71.05%(27/38) ], with statistically significant differences (P<0.05). On the day of embryo transfer,
the uterine artery Pl and RI levels of patients in the PRP+G-CSF group were 2. 35+0. 53 and 0. 83+0. 08, which were
lower than those of the control group (2.69+0.49 and 0.87+0.09), with statistically significant differences ( P<
0.05). CONCLUSIONS: PRP combined with G-CSF intrauterine perfusion can improve endometrial thickness and

blood perfusion in patients with RIF, thus improve their ER and pregnancy outcomes.
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J2 53 35 R 2k T ( repeated implantation failure, RIF ) J& A 2%
FEVARYT S Y — ROMET, By B AR S 32K (i vitro
fertilization , IVF ) {EYRFFE— 04 i B ST, RIF $5 00 BRI 78
JUASHTEERN (BY) ¥ VR IR RS AR IR A 15 A BE AR 75 Y JBE T
RAFIRRIEYR , XA EGS BER T —E 1Y.O BRI T 1 25, 3
I T A G, R R R RS R . RIF By & AT
RESMERRGIEE | 20 W | AR IR | 3815 A 3R AN S 2R 285 45
AR, A7 N 2 32 PE (endometrial receptivity , ER) [t
SRR R0 F R R 2 — R, Ano] B0 A JiG B 20
B MR ER — TR R IC5E RIF (M SCHERE & 4Rk,
BT A 52 O O Oy X AR 1 AR A i R 2
Wy, IM/MCE 2R 13K (platelet-rich plasma, PRP) J& M\ 28 34 3
Al A BRI IR MR R, E A 2R A R
FA KB T, PRP TEQMIAE | 1 R H-FRAE 55 5 T 4 1
I AR AT B N AMITSE 45 R 32 B PRP WIAENIRYY RIF K
AL P A T A O RO 4 e 4 R R R T
( granulocyte colony-stimulating factor, G-CSF ) J&—F b |, GE
8 SRR T R 0 S A B b, Ol ik — S AL G ERYY
BIFFTLEREN B IR G-CSF REg B E FE NI A B IR
AR T HEE | DT 4 B I RAE R JEF i, AP 92 R
[IEH: 53 1T, #98 PRP Bk & G-CSF & i TEXS RIF JR 3 ER
Kol R 25 )75 (9 52w, LA O I DR GA 9T RIF 4248622 R4
mr,

1 BEREHE
L1 ERSRIR

BEFE 2020 45 1 & 2022 45 7 H FRBEHIZ Y RIF B 3%
76 19, 4 RRR R IR IG RS AR 2 75 R4 T B R TE L 20 PRP+G-
CSF WETEL (n=38) MIXT HEZH (CORWEHE, n=38) . RIF Wit
AR <40 X E 32 = 3 AN 6 JUR 6 % A0 30 80 o il
FEROAEJE 01, HL B B 4l = 4 Mo 0 R G T K 68 e R 4T IR
FU L ORI  HERR B AR (FSH) <10 U/L; Johi 045
BUKEE 540 N A 1B 5 F S e YUk i o B s
ik o b BoHIR BRI bt g2 1 1 PR
HEBRARE  AFTE R IR 0 A W URAS RE B S A X AL IR A
WA S B & 5 1B R G R (B TR SUR TR

P EBE 2SN S0 2023 AR5 23 55 2 M

W EMMPRGTE) & s RS T NS ACE FE T T8
WUE B BRAE T8 PSR % 5 R R
TEAEYL RS AR TEAG A B 05 Sl 0 Ik e B IR 7 & (2 TR I
RARGIRE QB PE S MR 55  MABF R 25 W05 10

1.2 K&

12,1 VRAMIERRRSHE B9 AR E 5 7 2. (1) BRI R B AR
JAW, A5 2—3 B R R 5 5 B R 2 9 B bR f ek
(FUHE .3.75 mg) 3. 75 mg, 28 ~30 d Ji7 [T 2 7 AR Mk — 12 A (B
#:1 mg)6 mg/d, MWNIEEE =7 mm I, 00 (AR %
(HA% .50 mg) 300 mg/d K B8 FH # IARER B 3 (FLA% 0.1 g)
600 mg/d 5:AL P, PIREG LS 4 HASHE 1 ~2 BOWZIME , 356
6 HBME 1~2 Heht, (2)MEBRAY, A4H%2—3H
B O R W A (B R 1) 6 mg/d, MR RE =
7 mm B E1 AR B (AR i 4 (BEA ] ) 300 mg/d e B3 B A
i 40 Jee e ( MRA% [ 1) 600 mg/d FEAL N, N IEEE (LSS 4 B %
HE 1 ~2 MOIWZUIR, 8055 6 HASHE 1 ~2 BCaee, (3)feHEonfai,
R W5 2—3 H DIk 5 (RS :2. 5 mg)2.5~5 mg/d, 3t
5d, EWINEI B %, RR R0 S AR EE A R 4 (A )
11)300 mg/d BB F 8 AR AR B 2 (G [ 1) 400 mg/d #E
P e HESR R B 4 HRSHE 1~2 AOR SR, 8055 6 H RS A
1~2 ML gEfe,

1.2.2  PRP MRl il & . R H B H A SNE M, LI 2L
B, A AP BRI BEA T 1. 5 mL B VE ST 38 L
HEFIKIMN 20 mL,1 200 ©/min B0 (30242 15 em) 12 min
e, W )2 A /N A B E R, B A 2 500 v/min 5250
(B4 15 em) 7 min, WHEOE N LER, B EFRSH
1 mL &M, ATIRSIUTIE RIS PRP S F B I
1.2.3 EEHER . BE AR, BUR A A O, DL R
T 28 R Jok 9 2 500 0 2 A1 B, i ) i 48 2 8 B, Fl 22 K L T
Rz kT 2 A AR R TR BH 1 A S0, A Rk B Y 2 Ay
AR T W — kM C R ARG RS M 42 L 2 mL TG94,
FHER AL B S B9 PRP T80 B 31 20 A7 200 At o 354 81— 3 T [ R0
#%:9.0x10° TU(150 wg) /0.9 mL]0.9 mL &%), 767 %68
BT R — M R I e A & SR ek A
JEE PR R IEE IR 2 1 em ADKHIR GG N T &8 18
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FEATE 8 30 s J5 RSB0 — vk (A J0 B AR G A% 4
s WL O] (5 R S0 A B 0, LA T — oM G
J i A% A B IR A 5 RS R T TR IR L8 i o7 e i
5 min J5 T EMWE 30 min, X HRLLRHE WA ST E v
A,
1.3 MEIEHR

(1) AR E R R L IRIG FE R =B MR IE
WZEge 0/ A IR R MBI x 100%, (2) Pi4H B E T IRES ™ 1L
BRI IR IR S AT YRR R =R AT IR AR LA
J PRP+G-CSF H'E I #EFEA R FMHE AWM, FRBREE
4~6 JERH B KA ULE AT IR ZE AT AL D 4 R 2F KR IR
DEHEAIRRENR, WARBHE 14 d RIEBHEE 12 d
Kl B-HCG =25 1U/L AAb2EUT IR . 4E4R 12 JAHT & A G 15
Bl AR E ORI (3) PR T8 P R af
Th SRR A TR A H AT A A il
SR SITE B (PY) (FHIFEEL(RD) , HZ I8 Gonen FnifEH &

PRI A B (=R, SRy 20 Hp s [l 7 DL R o 24K [l 75
R IX B R LRl A IR ) B R (5 =R e 4 el
AW ) A C RS (R RS BB R ), FEANBT
L3 A3 B FR v SR FH Applebaum 4303 43 T B (145 28 5 9
A MU, 1] 75 2 A 3 1) P S s [l 7 b ) | T A8 (I % 5 5
15 [P ANGEAR A T P9 AT [0 75 X ) 0 T 26 (I 68 2 2t P AL
RIRFEX)
1.4 SitEHRZE

SR FH SPSS 20. 0 St it 22 3 A AT G it 0 B, T o SRk LA
xs Fom R ¢ K5 TSR LR (%) Fom , R X K
P<0.05 AEFAGIFE L,
2 H#7
2.1 MWHABEMERLLE

PR F AW BRI A A ZPAE R RS R4 bk
R (AMH) K- FSH 7KV S HIIEE R 7 L B o iy
R, EFHTGEIEE L (P>0.05) , 0% 1,

x1 WMARE-RABLE

Tab 1 Comparison of general information between two groups

@ ﬁﬁ/ amzmmz/ MWBE/ REHE Y AN S/ HHRGE R Mﬁﬁ%/% (%)

(1£5,%) (x5,1K) (x£5,4F) (35 kg/m?®)  (esng/ml)  (xas,U/L) W/BI(%)  (RHESRREED WRIRT HRT RS HRT A
PRP+G-CSF#l(n=38) 34.43:3.64  4.111.07 7.19£2.01  21.94:2.58  2.89:0.83 6.82£1.72 29(76.32)  5(13.16) 28(73.68)  5(13.16)
A4 (n=38) 34.55:4.12 4.24x1.31 6.92:1.45  22.00:2.28  2.73:0.62 7.05:2. 03 28(73.68)  4(10.35) 29(76.32)  5(13.16)
Ve 0.135 0.474 0.672 0.107 0.952 0.533 0.070 0.130
P 0.893 0.637 0. 504 0.915 0.344 0.596 0.791 0.938

2.2 FHBERBRFERLE
P BB IR IR G B B M A T IR i R L 5, 25 57+ E
it X (P>0.05) ; PRP +G-CSF 2H £ 3% (1) IR i Fb i %y
46.88% ¥ T XF AL 26.56% , 22 R A G it ¥ B XL (P<
0.05), W35 2,
F2 FWHBERIBEMERILR

Tab 2 Comparison of embryo implantation rates between

two groups
a5l THRMRE B G2 Y v 7 :
- B/ (ixs KO BR/RL IR/ %) Be(%)
PRP+G-CSF 41 (n=38) 1. 68+0. 46 64 49(76.56)  30(46.88)
X IRAL(n=38) 1.68+0.52 64 50(78.13)  17(26.56)
x> 0.089 0.045 5.682
P 0.929 0.833 0.017

2.3 MAREERERBLEER

BTG ,PRP+G-CSF 4 JR 3 M L4 AR R 3R I R AT Ry
60. 53% .60. 53% , & T XF B2 1Y 31.58% .31.58% , 2 7 ¥ %
P12 L (P<0.05) ; PIAL A3 1 A 100 3 7 26 43 531 Ol 4.35%
16. 67% , 22 TCH 27 L (P>0.05) ; B 4H /B 2 W I A I IR
&4, H PRP+G-CSF 4 8 o e RN R 24, Lk 3,
2.4 WHEEFENRBERLER

RGBT H , PRP+G-CSF 4 & B9 T 55 PN IR 3 4 it IR
IS, FE ABM AR G TR & L E e ¢RI A L
TR, 22 5 Gt 2% L (P<0.05) , L3k 4,
2.5 MARETFTEMRIHFHEIRKTELE

WA H , PRP+G-CSF 40 5 5 19 F 5 3l ik PT.RT K
BT, 2 RA G2 L (P<0.05) , WK 5,
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®3 WMAREFEIRGEBILER[ (%) ]
Tab 3 Comparison of pregnancy outcomes between two

groups [ cases ( %) ]

=¥V} :E,*Iw s
a3 ek wkes  wmee L S
PRP+G-CSF41(n=38) 23 (60.53) 23 (60.53) 1(4.35,1/23) 0(0)  0(0)

X IRAL(n=38) 12(31.58) 12(31.58) 2(16.67,2/12) 0(0) —
X 6.408 6.408 1.527 — —
P 0.011 0.011 0.217 — —
=" R AR
Note: “—" indicates that no data is available

x4 MABEFEHNEBERILE
Tab 4 Comparison of endometrium between two groups
15 FEMNBERE, FENBRNLEER/Bl(%)  NIES/ (%)

(#gs,om)  GO—I% GI—I% BH CH
PRP+G-CSF 41(n=38) 10.20:2.02  5(13.16)  33(86.84) 4(10.53) 34(89.47)
FHRA (n=38) 0.15:1.51 13(34.21)  25(65.79) 11(28.95) 27(71.05)
x> 2. 566 4.659 4,070

P 0.012 0.031 0. 044

x5 WMALBEZFERBER PLRIKFELLE (xs)
Tab 5 Comparison of PI and RI levels between two groups

on the day of embryo transfer (x=s)
45 PI RI

PRP+G-CSF 41 (n=38) 2.3540.53 0.8320.08
X IRAL(n=38) 2.69+0. 49 0. 870.09
¢ 2.904 2.048
P 0.005 0.044

3 itig
FEBR A 286 % H AR B AW & | IVF 763897 AR Z25E 7 1
EVIAE TR R B 5% ~ 10% (AR 20 i 2% 31 RIF,

I BEBE GO 500 2023 4E5F 23 55 2 ]



ARHRERAGIG R LER . RIF JEFRH] IVF AT 3R A F 2 N 2
— HXTRZERE B B A RO B R TR K T, B
ARFIREAITY . RIS R T IR B 5 ER 18] A9 B
VA, RAFY ER 2 MJIG BE AR G4 545, BRI I PRAR AR 3R 7
3% ER 4 EEY ) PRP RIET [ MR, /RO
ShAEE IS 4~ 5 £, B T AR E SR, 2015 4F Chang
U E RIS AT FE W< T mm ARZEH b A
AU HIT R, Bakhsh 451 9B 52 45 TR W], R PRP if
J7 1 RIF oM IR IR 20% , & T 0UE 88 N F 8l AR
ST HY 13.33% ,36W] PRP BEBHR IR 45 ) . G-CSF &2 & Il &
Fi S DR T B T G-CSF RE g 12 15 2 s B it
JEE RN A M N BT R o P A DG JE R i =3k, AR TR
VA REE I 45 R A T e A N IR R BRSO N R
HAJEAE R G B R T O B g g R R
RIF H#% % e B EVE G-CSF 150 wg 897 2 WK, H: B-hCG FH
PR I R B U7 K 25 T8 B 77. 5% 68, 4% , R AL T v
LR O,

AWFGELEF R VAT R , PRP+G-CSF 40 f 2 10 IR I Fh A
R Ak AT R S 0 IR 4T U8 28 43 B O 46. 88% | 60. 53% F
60. 53% , = T X BRZH 19 26. 56% (31. 58% J 31. 58% ; 41 i &
R =R ZEF G #E X (P>0.05) , AR E LR
PR &4, H PRP+G-CSF A B E U E BHEEA R F K4,
$27R PRP BEA G-CSF B IEHEA B T8 RIF B3 ARG
L, FET O HAF IR 45 51, PRP 78 2035 IR G R A 3t 2 v 1y 43
TFHLEITTRE N 3610 PRP W] B4R 2E 757 P B Bz 4 i, 7
B AL o A A A M S A R, Bl R IR AT [ Es
TERRARHE A SRR A PRP H A4 AR K R 1T X 38 B | B8 R R
EREFETEN, B/ & 5 00 2% il B AR, A A 2k
HAERS RN, AR — B e bE™ ) Bk G-CSF R it
M4SN R AE K B F (VEGF ) A 2F 5 P9 R M A8 26 A, 24 7T 38 5
VAT R0 A0 B T 2 R ) J) S G E TR E T R ) 4T R 25
J o IRBRAT S BT 45 T, B I A HE T G-CSF fig gl
R y TIRR A 3 (IL) 17 P LUK 5 IL-10 F%
K F B Ml VEGF KA A RIF B4 Th1/Th2 5
Th17/Treg SRR , TR B RIF 3 BIESRRIRLR I R G
IR, L, PRP+G-CSF B & 5 I il v vl e R R WMRIVERT A
B4 RIF B PRI FE R, s A gRss )= .

ER 57 B W M HE A AR A S IC, T R
LV S G AR A I A T LR AR T AW g IR R A H
i, PRP+G-CSF 41 B35 19 75 P IR BE e v MR 21 RS, T8 B
MRS G A K L b5 b C B P B be 2 i 7 5 B4,
PRP+G-CSF 41 & 9+ 5 3l ik PLRI K FEKF X RR 2L, 2
7~ PRP BX G G-CSF & EHE I BEXS N RIF B & T 5 NIKEJE,
MR E RN e NBEAS  4RTidcE 3 ER, WF
Whoe s R R R A S R G-CSF 3BT REMGE RIF 5 T
B PT.RT K, (H 5 X BRAL L8, 25 7 RG24 8 L (P>
0.05) """ BTG R G AMF IR 45 R, 0] g 2 2 T
B, AR RAH Z A TE T ¥ PRP 5 G-CSF BA & # 1T
B WEETE KAV RIRLN , B SR IGTTROR ] LA ysi b PR At B

P EBE 2SN S0 2023 AR5 23 55 2 M

gt il G-CSF [ e RS 5 R MR KRN, AR 2

SR, BEA —EMZ e, AMRBAATE—E NN,

ATIFFE A B b BRI ST B A LA/, H PRP I F A4 R

2R R SR PR R A A 2 O - AT IR ; [RIRT

PRP BE5 G-CSF & JEEWE 1 X0 F 4 B 52 i, 55 2k — 20 F

5%, M BRATRYT R T R8I iG 2 R B AL 75 2547 2l P 52

IS LAGRIE

25 FTR  PRP BX A G-CSF B Vs il 1 RE 3% RIF RE 1Y

ER FEIRES Fy

RN
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