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Abstract: [ Objectives] To assess the correlation between blastocyst morphology score, serum human chorionic gonad-
otropin B subunit (B—hCG) levels on day 12 after transfer and live birth outcomes among cycles tested HCG—positive after
thawed single blastocyst transfer; to analyze the predictive value of serum B—hCG levels on live birth. [ Methods] We re-
viewed the data of 519 frozen—thawed single blastocyst transfer cycles (FET) that had been tested HCG—positive from Janu-
ary 2016 to May 2020 at our IVF center. These FET cycles were firstly divided into 4 groups (AA, AB, BA, and BB) ac-
cording to Gardner’s grading system of inner cell mass (ICM) and trophectoderm cell (TE), and then 4 groups (stages 3,
4, 5 and 6) according to the degree of blastocyst expansion. Serum B—hCG concentrations on day 12 after transfer and live

birth rates were compared among groups transferred with different blastocysts grading and expansion stage. The relationship
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between Gardner’s grading or expansion stage of blastocysts and serum B—hCG levels was determined by correlation test,
and ROC curves were plotted to determine the threshold values of serum B—hCG for predicting live birth.[ Results] (1) The
serum B~hCG concentration in the AA group and AB group on the 12th day after the transfer was significantly higher than
that in the BB group (P <0.001, P <0.001). However, there was no significant difference in the live birth rate when differ-
ent [CM/TE—graded blastocysts were transferred (P = 0.120). There were no significant differences in serum 3—hCG con-
centration on day 12 after transfer and live birth rate among blastocysts with different expansion stages (P = 0.091, P =
0.557). (2) There was a significant weak correlation between blastocyst ICM/TE grading and serum B—hCG concentration
on day 12 (r,=-0.221, P <0.001), and even after controlling for confounding factors ( r, = —=0.228, P <0.001) ; There was
no significant correlation between blastocyst’s expansion stage and serum B—hCG concentration on day 12 after the transfer
(rs =-0.052, P =0.240), and the association remained insignificant after controlling for confounding factors (r; =-0.029,
P =0.508). (3) ROC curve analysis showed that the cut—off value for predicting live birth by serum B—hCG on day 12 was
657.5 mU/mlL (P < 0.001).[ Conclusions] Neither the ICM/TE grade nor the expansion stage of blastocysts affect the live
birth rate, there is significant difference in the level of B—=hCG produced by blastocyst with different ICM/TE grade ; Our re-
sults suggest that early serum B—hCG level can predict live birth.
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Table 1 Demographic and clinical outcome by blastocyst Gardner’s grade groups

Item Total AA AB BA BB 0% /2
Number of cycles 515 238 121 49 107
Age /year” 30.0(27.0~33.0) 29.0 (26.0~32.2) 31.0(29.0~34.5)31.0 (29.0~35.0) 31.0 (29.0~34.0) 22.083 <0.001

BMI/(kg/m*) 20.8 (19.1~22.8)

3.0(2.0~4.0)

Infertility duration /year

Infertility type /%

20.6 (18.9~22.4)

3.0(2.0~4.0)

Primary infertility

Secondary infertility

Fertilization type /%

IVF
ICSI

Days of embryo development/% "’

D5
D6

EMT/mm

Clinical pregnancy rate /%

Early abortion rate

Late abortion rate

Live birth rate/%

B-hCG,,/(mU/mL) "

52.6 (271/515)

47.4 (244/515)

78.8 (406/515)
21.2 (109/515)

92.6 (477/515)
7.4 (38/515)
9.5 (8.5~10.6)
90.3 (465/515)
13.8(64/465)
4.00(16/401)
82.8 (385/465)

56.7 (135/238)
43.3 (103/238)

79.4 (189/238)
20.6 (49/238)

97.1 (231/238)
2.9 (7/238)
9.4 (8.5~10.5)
91.6 (218/238)
12.4 (27/218)
4.2 (8/191)
83.9 (183/218)

21.3+3.0 21.5+£3.9 209 (19.4~23.1) 4.819 0.186
3.0(1.0~5.0)  2.0(1.0~4.0)  3.0(2.0~5.0) 4.376 0.224
4.841 0.181
45.5(55/121)  46.9 (23/49)  54.2 (58/107)
54.6 (66/121) 53.1 (26/49)  45.8 (49/107)
1.467 0.690

80.2 (97/121)
19.8 (24/121)

95.0 (115/121)
5.0 (6/121)
9.5 (8.4~10.3)
94.2 (114/121)
14.9 (17/114)
2.1 (2/97)
83.3 (95/114)

862.7 (515.6~1265.0) 943.0 (635.4~1391.3) 958.8+508.3

77.6 (40/49)
22.5 (9/49)

87.8 (43/49)
12.2 (6/49)
10.1=1.8
87.8 (43/49)
20.9 (9/43)
11.8 (4/34)
69.8 (30/43)
776.3+504.5

74.8 (80/107)

25.2 (27/107)

82.2 (88/107)
17.8 (19/107)
9.7+1.4
84.1 (90/107)
12.2 (11/90)
2.5 (2/79)
85.6 (77/90)
696.2+437.0

26.456 <0.001

3.299 0.348
7.608 0.055
2.517 0.472
5424 0.112
5.830 0.120
26.448 <0.001

BMI: body mass index; IVF:in—vitro fertilization ; ICSI: intracytoplasmic sperm injection; D5:day 5;D6:day 6; EMT: endometrial thickness; 3

—hCG12: Day 12 human chorionic gonadotropin B subunit. 1) There was significant difference between the two groups. Age: AA vs AB, P <0.001;
AA vs BA,P =0.005;AA vs BB, P <0.001. Days of embryo development: AA vs BB, P <0.001;AB vs BB, P = 0.002. 3-hCG,: AA vs BB, P <0.001;

AB vs BB, P <0.001.
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Table 2 Demographic and clinical outcome by blastocyst Gardner’s degree of blastocyst expansion
[tem Total Stage 3 Stage 4 Stage 5 Stage 6 H/ P
Number of cycles 519 29 448 27 15
Age lyear 30.0(27.0~33.0) 31.6+4.4 30.0(27.0~33.0) 31.3+4.2 31.4+5.8 3910 0.271
BMI /(kg/m*) 20.8 (19.2~22.8) 21.9+3.2 20.8 (19.1~22.7) 21.0+2.3 21.3+2.3 1.113  0.774
Infertility duration /year 3.0(2.0~4.0) 3.0(2.5~4.0) 3.0(2.0~4.0) 2.0(1.0~5.0) 3.5+2.6 4.163 0.244
Infertility type/% "’ 16.155  0.001
Primary infertility 52.6 (273/519) 75.9 (22/29) 53.4 (239/448) 29.6 (8/27) 26.7 (4/15)
Secondary infertility 47.4 (246/519) 24.1 (7/29) 46.7 (209/448)  70.4 (19/27) 73.3 (11/15)
Fertilization type /% 7.637  0.054
IVF 79.0 (410/519) 75.9 (22/29) 77.7 (348/448)  92.6 (25/27) 100.0 (15/15)
ICSI 21.0 (109/519) 24.1 (7/29) 22.3 (100/448) 7.4 (2/27) 0.0 (0/15)
Days of embryo development/%"’ 21.844 <0.001
D5 92.3 (479/519) 100.0 (29/29) 93.8 (420/448)  74.1 (20/27)  66.7 (10/15)
D6 7.7 (40/519) 0.0 (0/29) 6.3 (28/448) 25.9 (7/27) 33.3 (5/15)
EMT /mm 9.5 (8.5~10.6) 9.1(8.4~10.6) 9.5(8.6~10.6) 9.2+1.4 8.8(8.5~10.1) 3.218  0.359
Clinical pregnancy rate /% 90.2 (468/519) 100.0 (29/29) 89.7 (402/448)  85.2(23/27) 93.3 (14/15) 4415 0.192
Early abortion rate 13.7 (64/468) 10.4 (3/29) 13.4 (54/402) 26.1 (6/23) 7.1 (1/14) 3292 0.334
Late abortion rate 4.0 (16/404) 7.7 (2/26) 3.5 (12/348) 0.0 (0/17) 15.4 (2/13) 0.334  0.092
Live birth rate /% 82.9 (388/468) 82.8 (24/29) 83.6 (336/402)  73.9 (17/23) 78.6 (11/14)  2.053  0.557
B-hCG,, /(mU/mL) 8373 802.8+421.2 888.5 741.0£506.5  720.3+577.5 6.462  0.091
: (507.8~1255.0) (533.1~1291.8)

BMI: body mass index; IVF : in—vitro fertilization ; ICSI: intracytoplasmic sperm injection; D5:day 5; D6: day 6; EMT: endometrial thickness; 8
—-hCG12: Day 12 human chorionic gonadotropin B subunit. 1) There was significant difference between the two groups. Infertility type: Stage 3 vs
Stage 5, P = 0.001; Stage 3 vs Stage 6, P = 0.002. Days of embryo development: Stage 3 vs Stage 5, P = 0.004; Stage 3 vs Stage 6, P = 0.003; Stage 4
vs Stage 5, P = 0.001 ; Stage 4 vs Stage 6, P <0.001.

TRBENE T2 (AA . AB . AB . BA .BB 1 BC/CB) 5 IfiL.
iH B-hCG,, 7K Z B A7 75 2 & 19 55 A0 % (r, =

K AR BE 5 MW B-hCG,, /K 2 [BIANAE1E 2 3 1A
Kk (r. = =0.052, P = 0.240) , 7E4 4 TIR 22N £

-0.221, P <0.001) , fE 4% il T {1 2% P 3R J5 /5 77 1% GO G M R AN W E (= -0.029, P =
2 5 M S (r, = —0.228, P <0.001) ; 4 i P~ 0.508;%3).
#x3 EMRE5% 12X B-hCG WX RN
Table 3 Correlation Coefficient between blastocyst quality and Day 12 3—hCG
) Correlation Coefficient when controlling
[tems Correlation Coefficient P 2
for confounders
Blastocyst Gardner's grade -0.221 <0.001 -0.228 <0.001
Degree of blastocoele expansion -0.052 0.240 -0.029 0.508
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Fig. 1 ROC curve of serum 3—hCG value for predicting
live birth on the 12th day
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