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PREDICTIVE VALUE OF BHCG
AFTER 14 DAYS OF EMBRYO
TRANSFERATION



IVF - In Vitro Fertilization is a modern medical
treatment for infertile couples with CPR about
40%.

After 14 days of embryo transferation, patients
required BhCG blood test and transvaginal

ultrasound at day 28th.
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v" Biochemical pregnancy: level of BhCG = 5
mIU/mL and no embryonic sac via transvaginal
ultrasound.

v Clinical pregnancy: image of embryonic sac via
transvaginal ultrasound.

In fact, level of BhCG after 14 days is relatively
low. It caused anxious for both physicians and

patients.
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Objectives of our study Is to determine the cut-off of
BhCG at day 14th after embryo transferation in order

to prognose outcome of IVF treatment.




» hCG (Human Chorionic Gadonatropin) secreted by
placenta, its presence in maternal blood and urine,
and used as a biomarker for pregnancy.

» hCG help retaining luteal phase.

» Level of BhCG increasing rapidly after conception
make itself an important marker for early detection
and monitoring pregnancy.
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~» Level of BhCG lower in IUGR and ectopic pregnhancy.

» Level of BhCG higher in multiple pregnancy and
molar pregnancy.

» Peak of hCG in maternal blood is at 8 to 10 week of
gestation. From 10 week of gestation to late
pregnancy, hCG Is secreted by placenta to maintain
and sustain the development of fetus. From that
point, level of hCG Is not increasing and no longer
exist in maternal blood after 4 week of delivery.



Research of Mamdoh A.Eskandar (2011): follow-up 261
ICSI/IVF cycles positive with hCG after 14 days of embryo

transferation.

Cut - off | Area Under | Sensitivity | Specificity
ROC

Live - birth 58.14% 77.94% 61.60%

Ongoing pregnancy 62.92% 78.70% 75.00%

Late miscarriage 67.72% 69.44% 70.90%

Ectopic pregnancy 81.17% 100.00% 66.80%

Early micarriage

91.19% 93.33% 89.84%
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Research of P.Poikkeus (2002): study on 774 IVF

cycles with hCG = 5 |U/L after 12 days of ET (IVF:
518, ICSI: 119, FET: 137)

Mean of BhCG level In viable pregnancies
Including singleton, twin and triplet is 126 [U/L,
and In non-viable pregnancies including
biochemical, ectopic pregnancy 31 IU/L.

Mean of BhCG level in twin doubled compare to
singleton (201 IU/L vs 115 IU/L).



hCG concentrations (IU/mL) in viable and non-viable pregnancies

%

Median

Range

Viable pregnancies

126

5-683

* Singletons

115

5 -397

* Twins

201

48 - 683

* Triplets

317

317

Non-viable pregnancies

31

5-268

* Biochemical

18

5-81

* Ectopic

35

5-144

* Miscarriages, all

60

5-268

* Miscarriages, late

96

74 - 116

* Hydatidiform mole

99

39 - 160

Total

P.Poikkeus, 2002




Neeta Singh, et al 2013 studied on 171 IVF cycles
with BhCG after 14 days of ET. mean of BhCG
level in viable pregnancies is 625 mlU/mL, in non-
viable pregnancies is 174 mlU/mL.

Cut-off point of BhCG In prognosis of 12 week of
gestation was 347 mlU/mL with 72,2% sensitivity
and 73,6% specificity, AUC = 0,79.
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Area under ROC curve = 0.7973

Neeta Singh et al, (2013)



» Xlao-yan HUANG, et al (2007) studied on 384
pregnancy after IVF with BhCG test after 11 days of
ET. BhCG level from 10 to 50 miU/mL, PPV for
biochemical and ectopic pregnancy is 81,8%, NPV
was 94,4%.

»Maysa M.Khadra (2016) studied on 248 IVF cycles
with BhCG level after 14 days of ET in viable
pregnancies is 264 mlU/mL, in non-viable pregnancies
IS 120 mIU/mL.



»This Is a retrospective study in 1228 IVF cycles
In Center for Assisted Reproduction, NHOG from
2014 to 2015, with BhCG blood test 14 days
after ET =2 5 mlU/mL.

»EXxclusion criteria: hCG Injection after ET, ET in
other center, inadequate information.
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! Mean of BhCG level between clinical and biochemical pregnancy

Clinical preg.

Biochemical preg.




Predictive value of BhCG with clinical preg—




ROC curve of BhCG in clinical preq.

ROC Curve
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Diagonal segments are produced by ties.

AUC = 0,919, p < 0,001 and 95% CI (0,9-0,94).



Predictive value of BhCG with biochemical preq.




ROC curve of BhCG Iin biochemical preq.

ROC Curve
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Diagonal segments are produced by ties.

AUC = 0,893, p < 0,001 and 95% CI (0,87-0,92).



Relation between number of transfered embryos and multiple pregnancy
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Relation between number of transfered embryos and
multiple pregnancy

The rate of multiple pregnancy is directly
proportional to the number of transfered embryoes.

The rate of multiple pregnancy in 3 embryoes
transfered group (75,9%) is significantly higher than
that of 2 embryoes (4,1%), p < 0,001.

In the same group, the rate of multiple pregnancy is
higher than singleton (75,9% vs 69,8% in 3
embryoes transfer), (20% vs 18,2% in 4 embryoes
transfer).
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Relation between number of embryonic sac and mean of BhCG
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Relation between number of embryonic sac
and mean of BhCG

» Mean of BhCG In single embryonic sac is
581,86 670,22 mlU/mL, 934,01 663,99
mlU/mL in 2 embryonic sacs, 1211,21 779,69
In 3 embryonic sacs, 1069,27 646,01 miU/mL
In 4 embryonic sacs.

» Mean of BhCG in multiple pregnancy is
significantly higher than singleton, p < 0,001.



z,Predic:tive value of BhCG to fetal conditions—




BhCG ROC curve in prognosis of multiple pregnancy

ROC Curve
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Diagonal segments are produced by ties.

AUC = 0,759, p < 0,001, 95% CI (0,73 — 0,79).



Mean of B-hCG level at 14 days after ET In clinical pregnancy
Is 761,5 706,33 mlU/mL and biochemical pregnancy Is
161, 02 82, 35 mIU/mL.

Mean of BhCG in single embryonic sac is 581,86 670,22
miU/mL, 934,01 663,99 mlU/mL in 2 embryonic sacs,
1211,21 779,69 in 3 embryonic sacs.

The rate of multiple pregnancy is directly proportional to the
number of transfered embryoes.

Cut-off of BhCG for prognosis of multiple pregnancy is 600,5
mlU/mL, with 71,4% Sen, and 69,1% Spec.

BhCG cut-off after 14 days ET for clinical pregnancy is 299,5
mIU/mL with 81% Sensitivity and 98% Specificity; for
biochemical pregnancy is 115,5 miU/mL with 76% Sensitivity
and 95% Specificity.

Level of BhCG 14 days after ET is valuable in prognosis
outcome of pregnancy.






