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Additional Dydrogesterone Use Improves the Adverse Perinatal Outcomes during
Low Progesterone Levels by Use of Micronized Vaginal Progesterone Alone
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Abstract: [ Objective] To explore whether the impact of low serum progesterone (P4) levels on the adverse pregnancy
outcomes could be improved by the additional use of oral dydrogesterone (DYG) during the single use of micronized vagi-
nal progesterone (MVP) for luteal phase support in hormone replacement therapy frozen embryo transfer (HRT-FET) cy-
cles.[ Methods] In this retrospective study, the clinical and perinatal outcomes of HRT-FET cycles using MVP alone (n=
549) and MVP combined with DYG (n=495) were analyzed. The primary outcome was live birth rate (LBR), and the sec-
ondary outcomes were clinical pregnancy rate (CPR) , gestational weeks (GW) at delivery, and perinatal birth weight

(BW).[Results] The elevated serum P4 level on the day of pregnancy test was a protective factor for live birth. In the group
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using MVP alone, compared with the high serum P4 concentration (>7.46 ng/mL) , the low serum P4 concentration (<7.46
ng/mL) was closely associated with low LBR (25.6% vs. 40.7%, P < 0.001), CPR (34.6% vs. 50.1%, P < 0.001), rates
of full-term birth (FTB) (18.6% vs. 32.6%, P =0.003) and normal birth weight (NBW) (17.9% vs. 34.4%, P <0.001).
Compared with the group using MVP alone, combined use of MVP and DYG did not significantly improve LBR (38.3% wvs.
40.6%, P=0.366) , but significantly increased the mean GW at delivery (37.28+3.01 vs. 38.36+1.48 weeks; P=0.043) ,
the neonatal NBW rate (18.2% wvs. 27.6%; P=0.039) and decreased the proportion of low BW and very low BW (LBW+
VLBW) infants (7.7% vs. 2.2%; P=0.037).[ Conclusion] Additional use of DYG could significantly increase the GW at de-

livery and NBW rate, decrease the LBW+VLBW rates and thereby improve the adverse perinatal outcomes induced by low
serum P4 levels (<7.46 ng/mL) in the HRT-FET cycles using MVP alone.

Key words: progesterone (P4) ; live birth rate (LBR) ; frozen embryo transfer (FET) , hormone replacement thera-

py cycles (HRT)
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Z#2 (progesterone , P4) JU A 2L, 118 H 0k fL 8%
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Table 1 Comparison of P4 levels and clinical pregnancy outcomes between cleavage embryos and blastocysts

(M(P,~P,.) ,n(%)]

[tems Total cycles Cleavage Blastocysts ZI P
P4 9.58(7.12~ 13.28) 9.67(7.19~12.97) 9.52(7.07~13.75) -0.461 0.645
Clinical pregnancy 490(46.9) 291(45.0) 199(50.5) 2.426 0.068
Biochemical pregnancy 42(4.0) 22(3.4) 20(5.0) 1.673 0.129
Ectopic pregnancy 10(2.0) 7(2.4) 3(1.5) 0.477 0.365
Early pregnancy loss 64(13.1) 51(17.5) 13(6.5) 12.577 <0.001
Later pregnancy loss 5(1.0) 4(1.4) 1(0.5) 0.890 0.325
Live birth 411(39.4) 229(35.4) 182(45.7) 10.903 0.001
R2 KBEFLEZE Logistic B A5 17

Table 2 Logistic regression analysis prediction of the likelihood of a live birth
Items b 5, Wald y* P OR 95% CI
Maternal Age 0.116 0.020 34.893 <0.001 1.123 1.081, 1.168
Endometrial thickness 0.012 0.052 0.050 0.823 1.012 0913, 1.121
Lifetime of transferred embryos -0.050 0.083 0.374 0.541 0.951 0.809, 1.118
Serum P4 level -0.030 0.013 5.522 0.019 0.971 0.947, 0.995
MVP dose per day -0.001 0.001 0.743 0.389 0.999 0.997, 1.001
No. of transferred embryos 0.159 0.165 0.930 0.335 1.173 0.848, 1.621
Constant -4.609 2.143 4.625 0.032

P4: progesterone; MVP: micronized vaginal progesterone ; OR: adjusted odds ratio; 95% Cl: 95% confidence interval.
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Fig. 1 Receiving operating characteristic (ROC) curve

for prediction of live birth by serum P4.

FATR I, AR ML P4 K (<7.46 ng/mL) I,
LBR(25.6% vs. 40.7% , 0R=0.502; 95% CI=(0.333,
0.758) ; P=0.001) ; CPR (34.6% vs. 50.1%; OR=
0.527; 95% CI=(0.359, 0.774) ; P=0.001) ; FTB &
A # (192% vs. 32.6%; OR=0.493; 95% Cl=
(0314, 0.774) ; P=0.001) Ll & NBW % 4= &
(17.9% wvs. 34.4%; OR=0.418; 95% Cl= (0.264,
0.661) 5 P<0.001) 3445 = 4 B 7K V- Bt (>7.46 ng/mL)
/AT AN N 1 N 1D 22 o 1 RS e S G B U
228 PTB 2 B A L3 AR AR B i LA . LBW+
VLBW L 22 S o8t it 8 L (R 3).
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I P4 7K BAT 28 XN, A B8 A S 3 S8 1 i
T8 P4 YR B3 (B AN DL o35 B AR AR L (R 4) .
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Table 3 Comparison of outcomes of serum P4 levels using MVP alone (M(P,~P,;) ,n(%) ]

P4/(ng/ mL) <7.46 >7.46 X/ P OR(95% CI)
No. of cycles 156 393
Live birth 40 (25.6) 160(40.7) 10.953 0.001 0.502(0.333,0.758)
Clbmteal prammenes 54 (34.6) 197(50.1) 10.827 0.001  0.527(0.359, 0.774)
Early miscarriage 12 (22.2) 36 (18.2) 0.427 0.317 0.826(0.418, 1.633)
GW/week 37.32+3.67 37.58+2.62 -0.547 0.588
FTB 30 (19.2) 128(32.6) 9.694 0.001 0.493(0.314, 0.774)
PTB 10 (6.4) 32 (8.1) 0.474 0.311 0.773(0.370, 1.612)
BW/g 2 784.00+755.41 2 971.22+636.27 -0.094 0.413
NBW 28 (17.9) 135(34.4) 14.392 <0.001 0.418(0.264, 0.661)
LBW+VLBW 12 (7.7) 25 (6.4) 0.315 0.348 1.227(0.600, 2.507)

P4: progesterone; GW : gestational week; FTB: full-term birth; PTB: pre—term birth; BW: birth weight; NBW : normal birth weight; LBW+

VLBW: : low birth weight ang very low birth weight.

R4 MARGIFHTROBELRE

Table 4 Baseline characteristics of two groups of luteal support protocols [(x+s),n]
Ttems Group A Group B i/Z P
No. of cycles 549 495
Agelyears 33.51+5.12 33.76+5.28 -0.761 0.477
Endometrial thickness/mm 9.59+1.83 9.42+1.64 1.632 0.103
No. of transferred embryos 1.75+0.57 1.81+0.58 -1.64 0.101
Avergae P4/(ng/mL) 11.31£7.23 11.85+8.09 -0.130 0.247
25" quantile 7.15 7.09
50" quantile 9.50 9.70 -0.680 0.497
25" quantile 12.89 14.61

Group A: MVP only; Group B: MVP combined with DYG.

AT A B 2H W B AN [6] B K SCHF 7 2 1
LBR .CPR DA S R 0 7~ 26 S g it 2 L. B
20 P4 JL VPTB % (3.3% vs. 0.2%, OR= 13.790,
95% CI =(2.227, 125.907) , P<0.001) , VLBW *
(6.8% vs. 2.0%, OR= 3.541, 95% Cl= (1.294,
9.690) , P=0.007) .LBW % (25.0% vs. 17.0%, OR=
1.627, 95% CI=(1.005, 2.510), P=0.017)5 A 44
b i 2 %, 1 NBW % (63.6% vs. 76.1%, OR=
0.549, 95% CI=(0.374, 0.807), P<0.001) , K 3L
Jia 3 A= L AR SF 34 BW (2 274.58+537.82) g vs.

(2 472.93+605.54) g, P=0.036 &M (F5).

] B 3R AT & B, 76 1T P4 7K P AR (<7.46
ng/mL) i}, 5 A 4UAH FE , B 4 B AR A 3 o 3
LBRs, H &} 3 4F & 43 86 2% J&] [ (37.28+3.01) ] vs.
(38.36+1.48) J& ; P=0.043], 34 Jil FTB % (19.2%
vs. 27.6%; P=0.061) ,NBW (18.2% vs. 27.6%; P=
0.039) & & 2 W fil , LBW+VLBW X (7.7% us.
2.2%; P=0.037) B FH AL . M P4 K8 (>
7.46 ng/mL) BF , A B ¥ 2L I PR &5 = A L7 01 45 )R
ThREERE2),
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Table 5 Comparison of clinical and perinatal outcomes between two luteal support protocols [ (¥ +s),n]
Ttems Group A Group B X/t P OR(95% CI)
Live birth 210(38.3) 201(40.6) 0.166 0.366
Clinical pregnancy 251(45.7) 249(48.3) 0.272 0.323
Early miscarriage 37(6.7) 27 (5.5) 0.761 0.224
GW/week 37.50+2.72 37.97+0.55 -1.901 0.055
VPTB 18 (3.3) 1(0.2) 13.790  <0.001 16.746(2.227, 125.907)
BW/g 2 973.78+664.32 3082.17+£544.13 0.078 0.821
Singleton Live birth 155 (28.2) 161 (32.5) 2.272 0.075 0.816(0.627, 1.063)
BW/g 3226.76+£621.63 3216.42+462.83 0.163 0.871
) Live birth 55 (10.0) 43 (8.7) 0.542 0.265 1.170(0.770, 1.779)
fwins BW/g 2274.58+537.82 2 472.93+605.54 -2.114 0.036
VLBW 18 (6.8) 5(2.0) 6.823 0.007 3.541(1.294, 9.690)
LBW 66 (25.0) 42 (17.0) 4.985 0.017 1.627(1.005, 2.510)
NBW 168 (63.6) 188 (76.1) 9.401 <0.001 0.549(0.374, 0.807)

Group A: MVP only; Group B: MVP combined with DYG; GW : gestational week; VPTB: very pre—term birth; BW: birth weight; NBW : nor-
mal birth weight; LBW+VLBW : low birth weight ang very low birth weight.
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A: comparison when serum P4<7.46 ng/mL; B: comparison when serum P4>7.46 ng/mL; LBR: live birth rate; CPR: clinical pregnancy rate; Miscar-

rage: early abortion rate; BPR: biochemical pregnancy rate; FTB: full-term birth; PTB: preterm birth; NBW normal birth weight; LBW+ VLBW: low

birth weight and very low birth weight; GW: gestational week. " P< 0.05.
2
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Fig. 2 Comparison of clinical and perinatal outcomes between two luteal support group with different P4 levels
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