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Summary 

Purpose: To evaluate in the modem era of in vitro fertilization (IVF) cumulative probability of pregnancy for the first four embryo 
transfers (ET) irrespective of whether the embryos were fresh or frozen. 

Methods: Retrospective review over a 2 1/2 year period. Cumulative probability of pregnancy for four consecutive cycles of either 
fresh or frozen ETs divided into four age groups. 

Results: The cumulative clinical and viable pregnancy rates after four ETs were 92% and 88%; 87% and 82%; 83% and 69%; 
and 68% and 52% for age groups <30, 30-34, 35-39, and 40-44. The cumulative rates decline with age. 

Conclusions: Pregnancy rates per transfer for the first four ETs regardless of age are similar even in IVF centers that emphasize 
frozen ETs. 

Key words: Cryopreserved embryos; Cumulative pregnancy rates; Embryo transfer; Life table analysis. 

Introduction 

Patients who fail their first in vitro fertilization-emb叩
transfer (IVF-ET) cycle often seek more information 
from their physicians on which to base their decision 
whether or not to pursue treatment and if so what treat­
ment to pursue. What are their chances of attaining a 
pregnancy on a subsequent cycle? The best statistical 
information to base this decision on would be the cumu­
lative probability of pregnancy following multiple ETs. 

Most of the studies on cumulative pregnancy rates have 
been done using transfers of fresh embryos only [l-14]. 
Statistics from clinics outside the United States are gene­
rally from countries in which there are strict legal limits 
on the number of embryos [5-7, 9, 11, 15]. These rates 
are not applicable to the population in the United States. 
Also, in the years from 1995 through 1997 the National 
Fertility Association [16] showed a steady increase in 
pregnancy rates per cycle for both fresh and frozen 
cycles. None of the published reports on cumulative 
pregnancy rates reflect these improved rates. 

As cryopreservation and thawing techniques have impro­
ved, more patients are now having several frozen ETs befo­
re undergoing another oocyte retrieve!. Thus, a more infor­
mative statistic to use in advising the patient is the cumula­
tive pregnancy rate based on consecutive transfers of either 
fresh or frozen embryos. The objective of this study was to 
estimate the cumulative probability of pregnancy after four 
ETs in light of improvements in pregnancy rates and irre­
spective of the type of embryos used (fresh or cryopreser­
ved/thawed). The rates were stratified by age. 

Statement about IRB. 
IRB approval was not sought for this retrospective study since it 
only involved the review of patient charts. 
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Materials and Methods 

A retrospective review of 742 patients, under 45 years of age, 
enrolling between January I, 1997 and June 30, 1999 for their 
first retrieval cycle at our center was conducted. Patients were 
stratified into four age groups (<30, 30-34, 35-39, and 40-44). 
The percent of patients in each age group using the luteal phase 
leuprolide acetate protocol for their first stimulation cycle was 
73.6%, 67.9%, 49.8% and 20.7%, respectively. Patients 
underwent ovarian stimulation using either a luteal phase leu­
prolide acetate/gonadotropin protocol or a follicular phase leu­
prolide acetate/gonadotropin protocol. Generally, the luteal 
phase protocol was used by younger women with a history of 
good response to ovarian stimulation [17]. The follicular leu­
prolide acetate protocol was used by older women (>38 years 
old) and/or those with a history of poor ovarian response [18]. 
Fresh embryos were transferred three days after oocyte retrie­
val. Assisted hatching and intracytoplasmic sperm injection 
were applied - as needed. For patients who presented with a 
poor endometrial lining (thickness <8 mm and/or a homoge­
neous echo pattern) or were at risk for hyperstimulation (estra­
diol >5000 pg/mL on day of human chorionic gonadotropin), 
ETs were deferred and all embryos were cryopreserved [19]. 

All subsequent ET cycles of either fresh or frozen embryos 
were analyzed until the patients achieved a clinical pregnancy 
or withdrew from treatment. A total of 1,276 ET cycles were 
included in the study (714 cycles with oocyte retrieval and fresh 
ET, and 562 cycles with frozen ETs). 

Frozen ETs were performed either in natural cycles or 
hormone replacement cycles. A graduated dosage of (2, 4, and 
6 mg/day for 5 days) oral micrornized estradiol (E2) was given 
without down regulation with leuprolide acetate. The dose of 
oral E2 was increased if inadequate endometrial thickness or 
inappropriate echo pattern was found on the last day of 6 
mg/day oral E2. Progesterone (P) in the form of vaginal suppo­
sitories, 200 mg twice a day and IM 100 mg P in oil was started 
when adequate sonography endometrial parameters were achie­
ved (minimum 8 mm endometrial thickness and absence of 
homogenous hyperechogenic pattern) [20, 21]. 










