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Initial Beta Human Chorionic Gonadotropin Level on Day 9 Following 
Single Blastocyst Embryo Transfer Predicts Pregnancy Outcome

INTRODUCTION

In Vitro Fertilization (IVF) is a physically and emotionally 
demanding process on patients. Studies  reveal that time to the 
initial pregnancy test post transfer and time from the initial 
pregnancy test to the first ultrasound are stressful and anxiety 
producing for patients (1). Patients attribute stress and emotional 
burden as a reason to discontinue IVF treatments (2). Studies 
have evaluated the predictive value of the first BHCG level post 
embryo transfer (ET), however, either included transfer of multiple 
embryos, cleavage stage transfers, or initial BHCG value > 9 days 
post-transfer (3-5). No study has evaluated the predictive value of 
the initial BHCG level 9 days post-single blastocyst ET. Following 
a positive pregnancy test post single ET, the ability to predict IVF 
cycles destined for a viable pregnancy versus those destined for a 
miscarriage could ameliorate the anxiety, stress, and emotional 
burden of IVF, and help channel appropriate resources towards 
those in need. 

PURPOSE

The objective of this study is to evaluate the relationship between 
pregnancy outcomes and initial BHCG level 9 days post-single 
blastocyst ET.  

CONCLUSIONS

Using an initial BHCG value of 64.8 mlU/ml 9 days post single 
blastocyst ET can best help counsel patients on pregnancy 
outcome and perhaps alleviate the anxiety, stress, and emotional 
burden of IVF. It is important to note that despite its accuracy, initial 
low BHCG values can result in ongoing pregnancy/live births. METHOD

A retrospective chart review evaluated all fresh and frozen 
blastocyst ET performed at NYU Langone Reproductive Specialists 
of New York from March 2017 to June 2019. Inclusion criteria 
involved patients undergoing IVF who transferred a single 
blastocyst, fresh or frozen, with a BHCG value > 5 mlU/ml. 
Exclusion criteria included all ET not resulting in a pregnancy, 
multiple ET, cleavage stage transfers, and cycles in which the initial 
BHCG value was not assessed 9 days post-transfer. Outcomes 
were grouped into miscarriage or ectopic pregnancy and ongoing 
pregnancy, or live birth. 

Univariable logistic regression, receiver operating characteristic 
curve analysis, and Youden’s Index were used to determine an 
optimal cutoff point of initial BHCG level at 9 days post-ET that 
best discriminates between pregnancy outcomes. Percent change 
from 1st to 2nd BHCG (48 hours) was also analyzed. Normal rise, 
defined as percent change of at least 49%, was calculated and 
analyzed using logistic regression. A result was significant at 
p<0.05. Analyses were performed using SAS v9.4. 

FIGURRE 1: Receiver operating characteristic of first BHCG 
level in predicting adverse pregnancy outcomes.

RESULTS

521 cycles were included in the analysis (104 fresh and 417 
frozen). 35.3% and 64.7% resulted in an adverse pregnancy 
outcome and an ongoing pregnancy/delivery, respectively. A cutoff 
point for first BHCG level of 64.8 mlU/ml in predicting an adverse 
pregnancy outcome resulted in an area under the curse of 0.797 
(Figure 1), p<0.0001; despite a BHCG level as low as 18.2 mlU/ml 
resulting in an ongoing pregnancy. 80% of pregnancies with levels 
above 64.8 mlU/ml resulted in an ongoing pregnancy/live birth. 
Patients with a non-normal rise (change < 49%) were almost 6 
times more likely to have an adverse pregnancy outcome (OR = 
5.9; 95% CI: 3.9-8.9) as compared to those with a normal rise. 
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