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Abstract Objective To focused on patients with unexplained repeated implantation failure (URIF)



and compare the clinical efficacy of different administration routes of granulocyte colony-
stimulating factor (G-CSF) in patients undergoing frozen-thawed embryo transfer cycles.Methods
A retrospective case-control study was conducted. A total of 187 patients with unexplained
recurrent implantation failure (URIF) who received medical treatment were enrolled in this study.
According to whether G-CSF was used on the day of endometrial transformation and its
administration route in frozen-thawed embryo transfer cycles, the patients were divided into three
groups: control group (without G-CSF, n = 71), subcutaneous injection group (subcutaneous G-
CSF, n = 72), and intrauterine infusion group (intrauterine G-CSF infusion, n = 44). The
pregnancy outcomes among the three groups were compared, and Logistic regression analysis was
performed. Results There were significant differences in biochemical pregnancy rates among the
three groups (P < 0.05), indicating statistical significance in the overall comparison. In terms of
numerical trend, the biochemical pregnancy rate was in the order: subcutaneous injection group >
intrauterine infusion group > control group. Further pairwise comparison showed that only the
difference between the subcutaneous injection group and the control group was statistically
significant (P < 0.017), while no significant differences were found between the other groups (P >
0.017). The overall comparison of early miscarriage rates among the three groups also showed a
significant difference (P < 0.05), indicating a statistically significant difference in the distribution
among the groups. The numerical trend was: intrauterine perfusion group > subcutaneous injection
group > control group. Pairwise comparison results showed that only the difference between the
intrauterine perfusion group and the control group was statistically significant (P < 0.017), while
there was no statistically significant difference between any other two groups (P >
0.017).Multivariate Logistic regression analysis showed that endometrial thickness on the day of
transformation, number of transferred embryos, and subcutaneous G-CSF injection were
independent factors associated with an increased biochemical pregnancy rate, where as age was an
independent factor for a decreased biochemical pregnancy rate. For clinical pregnancy outcome,
endometrial thickness on the day of transformation, number of transferred embryos, and
subcutaneous G-CSF injection were also independent factors for an increased clinical pregnancy

rate, while BMI was an independent factor for a decreased clinical pregnancy rate. Conclusion



Subcutaneous injection of G-CSF only improved the biochemical pregnancy rate in URIF patients.
Multivariate Logistic regression analysis showed that subcutaneous G-CSF injection was a
favorable factor for clinical pregnancy rate in URIF patients; however, no significant improvement
in clinical pregnancy rate was observed among the three groups. Both the comparison of
pregnancy outcomes and the results of multivariate logistic regression analysis indicates that
intrauterine perfusion of G-CSF has no significant therapeutic effect in the treatment of patients

with URIF.
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Tab. 1 Comparison of baseline data among three groups of patients with URIF [ X+ S,

M(P>s, Ps5)]

Item Control group SC group IU group P
value
(n=171) (n=172) (n=44)
Age (years) 333+4.6 32.7+3.0 334423 0.152

BMI (kg/m?) 23.0+£3.6 23.1+2.9 222426 0.209




Infertility duration 4.0 (3.0, 7.0) 4.0 (3.0, 5.8) 4.0 (3.0, 8.0) 0.671
(years)

Previous failed 33,4 33,4 33,3 0.256
transfer times

bET (mm) 4.2 (3.0,6.1) 5.2(3.7,7.0) 5.2(4.0,7.5) 0.083
bFSH (IU/L) 5.9 (4.6, 8.3) 6.3 (5.0,7.3) 6.5(5.6,7.9) 0.371
bLH (IU/L) 492.9,7.1) 4.1 (2.8,5.5) 4.1(2.8,5.6) 0.343
bP (nmol/L) 1.0 (0.5, 2.0) 1.0 (0.5,2.1) 1.4(0.8,2.2) 0.215
bE2 (pmol/L) 131.8 (103.0,174.0) 123.5(78.4,161.5) 122.5(86.8, 146.8) 0.083
tET (mm) 10.2 (9.6, 11.2) 9.9 (8.9,11.2) 9.7 (8.6, 11.3) 0.072
Number of 2(L,2) 2(L,2) 2(1,2) 0.420
embryos

transferred

% 2 =4 URIF BHIEIRE R HE [1(%)]

Tab. 2 Comparison of pregnancy outcomes among three groups of patients with URIF

[7(%0)]
Item Control group SC group IU group P value
(n=11) (n=172) (n=44)
IR 4638.7) 62(52.1) 34(44.2) 0.115
BPR 38(53.5) 56(77.8)" 29(65.9) 0.010
CPR 35(49.3) 46(63.9) 26(59.1) 0.203
EMR 3(3.6) 8(17.3) 9(34.6)" 0.034
LBR 45.1(32/71) 50(36/72) NA 0.803

#£: NA: Missing data, and no statistical analysis was performed;"P< 0.017 vs Control group.
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Tab. 3 Pairwise comparisons of biochemical pregnancy rate, clinical pregnancy rate, and

early miscarriage rate among three groups of patients

Item P ppr value P cpr value P gmr value
Control group vs SC group 0.002 0.078 0.251
Control group vs U group 0.286 0.306 0.011
SC group vs IU group 0.098 0.605 0.098

23 BHAEMEER Logistic B 35471

BRAEIEIR, IWREYR . SN =2 SR AERAT A, PR WK, X
FEH 3 Logistic MM #EAT AR TL, P <0.10 AR BEAN 2 K HEBRA, 2R 000
REPRE R IET, XA EREEmMER, LK 4

R 4 LR RKAER Logistic B H2 7

Tab. 4 Univariate Logistic regression analysis of early miscarriage rate

Item B SE OR 95%CI P value
Control group vs SC 1.041 0.699 2.833 0.720-11.151 0.136
group
Control group vs TU 1.852 0.700 6.357 1.616-25.152 0.008
group
SC group vs IU group -0.811 0.532 0.444 0.157-1.261 0.127

#E£: In group comparisons, the former group was used as the reference group (e.g., Control group vs SC group

indicates Control group as the reference).
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R 5 EAEREHZER Logistic B A1

Tab. 5 Multivariate Logistic regression analysis of biochemical pregnancy rate

Item B SE OR 95%CI P value

Age -0.128 0.056 0.880 0.778 - 0.983 0.023
Previous failed transfer 0.357 0.184 1.429 0.996 - 2.049 0.052
times

tET 0.250 0.114 1.284 1.027 - 1.606 0.028
Number of embryos 0.774 0.328 2.169 1.141 - 4.124 0.018
transferred

Control group vs SC 1.200 0.402 3.320 1.509 - 7.308 0.003
group

Control group vs 1U 0.666 0.429 1.947 0.840 - 4.512 0.120
group

SC group vs IU group 0.534 0.465 1.705 0.686 -4.241 0.251

7E: In group comparisons,the former group was used as the reference group (e.g., Control group vs SC group

indicates Control group as the reference).



R 6 I REJRHIZ HR Logistic [FH3HT

Tab. 6 Multivariate Logistic regression analysis of clinical pregnancy

Item B SE OR 95%CI P value

BMI -0.104 0.053 0.901 0.812 - 1.000 0.049
Previous failed transfer 0.270 0.158 1.310 0.961 - 1.787 0.088
times

tET 0.241 0.105 1.273 1.036 - 1.563 0.022
Number of embryos 0.617 0.229 1.854 1.031-3.334 0.039
transferred

Control group vs SC 0.774 0.367 2.168 1.056 - 4.451 0.035
group

Control group vs 1U 0.702 0.422 2.028 0.883-4.610 0.096
group

SC group vs IU group 0.072 0.424 1.074 0.468 - 2.468 0.866

7E: In group comparisons,the former group was used as the reference group (e.g., Group CON vs Group SC

indicates Group CON as the reference).
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