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of in vitro fertilization with blastocyst transfer after one or more failed 

attempts 
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Abstract 

Objective: To compare the outcome of second and third cycles of in vitro 

fertilization with blastocyst transfer to the outcome of first attempts at IVF with 

blastocyst transfer. 

Design: Retrospective study. 

Setting: Private ART center. 

Patient(s): Three hundred and four patients undergoing treatment with in vitro 

fertilization with blastocyst transfer, eighty seven of which underwent at least one 

cycle of retreatment after failing to achieve pregnancy in their first cycle. 

Intervention(s): Bipronucleate oocytes were grown for up to 144 hours and 

subsequently transferred when at least one embryo attained the expanded 

blastocyst stage. 

Main Outcome Measure(s): Pregnancy and implantation rates. 

Result(s): Pregnancy rates per retrieval were significantly higher for patients 

undergoing their first cycle of in-vitro fertilization with blastocyst transfer (36%) 

compared to those undergoing their second (19%) or their third (9%) cycles of 

treatment.  Implantation rates per embryo were also higher for first cycles of in-

vitro fertilization with blastocyst transfer (30%) compared to second (18%) or third 

cycles (8%). 

Conclusion(s): Pregnancy and implantation rates decline dramatically in repeated 

cycles of in-vitro fertilization with blastocyst transfer following one or more 

unsuccessful cycles of in-vitro fertilization with blastocyst transfer. 
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INTRODUCTION 

 

Most studies of repeated attempts of IVF have found little or no decline in 

pregnancy rates as the number of attempted treatment cycles increases (1-9).  

Pregnancy rates have been reported to be as high, or nearly so, for patients 

undergoing treatment after three or more failed IVF cycles as they are for patients 

making their first attempt at IVF treatment.  It has been suggested that this stability 

in pregnancy rates with cycle number indicates low heterogeneity among the IVF 

patient population (8), the implication being that success in any given cycle is 

primarily the "luck of the draw" and has little to do with the characteristics of the 

patient being treated.  However, this view is contradicted by studies of IVF 

patients undergoing another IVF cycle after a previously successful cycle.  

Patients who have had a previous IVF success have been found to be significantly 

more likely to achieve pregnancy in another IVF cycle as compared to those with a 

previous IVF failure (10, 11). 

 

Apparently, in any given cycle, the conventional transfer of embryos by day 3 is 

able to achieve pregnancy in only a small subset of those patients able to 

conceive through this method of treatment.  As the technology is refined and IVF 

treatment becomes more effective per cycle, a greater proportion of the potentially 

successful patients should be able achieve pregnancy in their first attempt.  

Concomitantly, declines in pregnancy rates per cycle with increasing numbers of 

previously failed attempts should become more dramatic as more "good 

prognosis" patients achieve pregnancy in earlier cycles and are therefore culled 

out of the remaining pool. 
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Higher rates of implantation and pregnancy have recently been achieved with the 

emerging technology of blastocyst transfer (12-18).  If blastocyst transfer is a more 

reliable way of achieving pregnancy among potentially successful IVF patients, 

then there should be a more rapid decline in success rates with each successive 

cycle attempt after previously failed attempts.  An earlier report of repeated cycle 

attempts using IVF with  blastocyst transfer noted nearly 50% declines in 

implantation rates in the third and forth cycles compared to the first and second 

cycles (19).  In the current study we retrospectively compared IVF cycle 

characteristics and pregnancy rates according to cycle attempt number for 

patients undergoing exclusively blastocyst stage embryo transfer. 

 

MATERIALS AND METHODS 

 

All cycles of fresh non-donor IVF between October 1997 and August 2000 were 

included in the analysis.  Since October of 1997, all embryos were cultured to the 

blastocyst stage prior to transfer on day 5 or 6 post retrieval.  Institutional review 

board approval was not required due to the retrospective nature of this study. 

 

Ovarian stimulation, oocyte retrieval and fertilization, and embryo culture were as 

previously described (20).  Only blastocyst stage (at least cavitating) embryos 

were transferred to patients.  Embryo transfers were conducted when at least one 

blastocyst expanded sufficiently to identify a distinct inner cell mass (ICM) within a 

well-developed blastocoel filling the embryo, which occurred on day 5 or day 6 

post oocyte retrieval.  One to four embryos (no more than three since February 
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2000) were transferred per patient.  Transfers of more than two embryos were 

only conducted when embryo quality was poor, or in accordance with patient 

preference after detailed discussion of the risks of multiple pregnancy.  Clinical 

pregnancies, and the numbers of implantations, were determined by detection of 

fetal heart motion by transvaginal ultrasound examination at 6-8 weeks gestation. 

 

Each cycle of ovarian stimulation was considered to be an attempt.  First attempts 

by all IVF patients were compared to all second and third attempts (except those 

by 4 patients achieving clinical pregnancy in their first cycle who attempted a 

second pregnancy).  Cycle statistics were compared by chi-square or t-test as 

appropriate.  Comparisons were also made between first and second cycles 

among the subset of patients undergoing more than one cycle of treatment to 

determine the extent to which characteristics of earlier cycles are predictive of the 

outcomes of later cycles.  For these comparisons, all second and third attempts 

made by IVF patients were included, regardless of the pregnancy outcome in the 

first cycle. 

 

RESULTS 

 

All Patients 

 

During the study period 304 patients were treated with fresh non-donor IVF.  

Eighty-seven patients underwent a second cycle of treatment after failing to 

achieve clinical pregnancy in their first attempt, and 23 of these underwent a third 

cycle of treatment.  There were fewer endometriosis patients (12% vs 21%, p = 

0.035) and more tubal factor patients (44% vs 34%, p = 0.11) in first compared to 
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second cycles.  The remaining diagnoses were present in similar proportions in 

the first and second cycles: male factor  (25%), unexplained infertility (10%), 

anovulation (5%), and uterine factor (4%). 

 

Summary statistics of IVF cycles grouped by attempt number are shown in Table 

4-1.  Fertilization rates were significantly higher for first attempts (60% per oocyte) 

compared to second (53%, p < 0.05) and third attempts (47%, p < 0.05).  In cycles 

with fertilization, first cycles were also significantly more likely to result in at least 

one transferable blastocyst compared to second cycles (79% vs 65%, p < 0.05).  

Pregnancy rates per retrieval declined rapidly with an increasing number of 

treatment attempts (36% for first, 19% for second (p < 0.01 vs first), and 9% for 

third (p < 0.05 vs first)).  Similar declines occurred for pregnancy rates per transfer 

(50% for first, 31% for second (p < 0.05 vs first), and 18% for third (p < 0.05 vs 

first)).  Implantation rates also declined dramatically in repeated attempts (30% for 

first, 18% for second (p < 0.05 vs first), and 8% for third (p < 0.05 vs first)). 
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Table 4-1: Summary cycle statistics for according to attempt number. 

 1
st
 cycle 2

nd
 cycle 3

rd
 cycle 

Number of stimulations begun 304 87 23 

Patient age (years) 34.1 ± 4.6 33.8 ± 4.5 32.0 ± 4.9 

Retrievals per stimulation (%) 261/304 (85.8) 75/87 (86.2) 22/23 (95.6) 

Number of oocytes per retrieval 14.7 ± 7.1 14.6 ± 7.8 13.4 ± 8.7 

Cycles with fertilization (%) 236/261 (90.4) 69/75 (92.0) 18/22 (81.8) 

Number of fertilized (2pn) oocytes 9.0 ± 5.1 7.6 ± 4.6 7.6 ± 6.4 

Fertilized (2pn) oocytes (%) 60.0 ± 19.8 53.0 ± 20.4
a
 47.0 ± 17.5

a
 

Cycles with blastocyst formation (%) 187/236 (79.2) 45/69 (65.2)
a
 11/18 (61.1)

b
 

Number of blastocysts 3.2 ± 1.9 2.8 ± 1.9 3.0 ± 1.9 

Blastocysts per 2pn embryo (%) 37.8 ± 19.8 38.9 ± 32.3 51.1 ± 34.8 

Number transferred 2.5 ± 0.9 2.7 ± 1.5 2.5 ± 1.0 

Transfers on day 5 (%) 117/187 (62.6) 28/45 (62.2) 8/11 (72.7) 

Pregnancies per retrieval (%) 94/261 (36.0) 14/75 (18.7)
c
 2/22 (9.1)

a
 

Pregnancies per transfer (%) 94/187 (50.3) 14/45 (31.1)
a
 2/11 (18.2)

a
 

Implantation rate per embryo (%) 30.1 18.0
a
 7.6

a
 

Note:  Values are means ± one standard deviation, or proportions with 
percentages in parentheses. 
a Significant difference compared to 1st cycle, p < 0.05. 
b P =  0.074 versus first 1st cycle. 
c Significant difference compared to 1st cycle, p < 0.01. 
 

Retreated Patients 

 

Comparisons between first and second cycles among the subset of 91 patients 

(four of whom underwent retreatment after a clinical pregnancy in their first cycle) 
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undergoing retreatment revealed similarities between first and subsequent 

attempts.   

Regression analysis revealed a strong positive correlation between the number of 

oocytes retrieved in the first cycle and the number of oocytes retrieved in the 

second cycle (Figure 1A, p < 0.0001).  There was also a significant correlation 

between the percentage of oocytes fertilized in the first cycle and the percentage 

of oocytes fertilized in the second cycle (Figure 1B, p = 0.019).  The percentage of 

2pn oocytes developing to the blastocyst stage was not significantly related 

between first and second attempts (Figure 1C, p = 0.28).  There was a significant 

correlation between the total number of blastocysts formed in the first cycle and 

the number formed in a subsequent second cycle (Figure 1D, p = 0.020).   

 

To determine whether failure to produce blastocysts in one cycle is indicative of 

patients who are less likely to produce blastocysts in a subsequent cycle, the 

proportion of patients producing transferable blastocysts in their second cycle was 

compared between patients who produced such blastocysts in their first cycle and 

those who did not.  Forty of the 91 patients undergoing repeated cycles of 

treatment produced transferable blastocysts in their first cycle, and of these 25 

(62.5%) also produced transferable blastocysts in their second cycle.  Of the 51 

patients undergoing retreatment who did not produce transferable blastocysts in 

their first cycle, only 22 (43.1%) produced transferable blastocysts in their second 

cycle, a nearly significant difference compared to patients who produced 

blastocysts in their first cycle (p = 0.056).  Pregnancy rates per second stimulation 

were nearly three times greater for patients who had blastocysts in their first cycle 
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compared to those without blastocysts in their first cycle (27.5% vs 9.8%, p = 

0.028). 

 

Thirty-three patients had blastocysts transferred in two different treatment cycles.  

Comparisons were made among these patients to determine whether the time to 

blastocyst expansion (as indicated by the day of transfer) in one cycle is predictive 

of the time to blastocyst expansion in subsequent cycles.  Twenty-two of these 

patients had embryos transferred on day 5 for their first transfer, and of these 16 

(72.7%) also had embryos transferred on day 5 (rather than day 6) for their 

second transfer.  Of the 11 patients who received transfers on day 6 for their first 

transfer, four (36.4%) had embryos transferred on day 5 for their second transfer, 

while seven (63.6%) again had transfers on day 6.  The difference in the 

proportion of patients receiving day 5 as opposed to day 6 transfer between these 

two groups of patients was significant (p = 0.044). 

 

DISCUSSION 

 

These results reveal dramatic declines in success rates in retreatment cycles of 

IVF after only a single previous unsuccessful attempt when blastocyst transfer is 

employed.  Large declines also occurred from the second to third cycles, although 

too few patients made a third attempt to demonstrate statistical significance for 

this trend. 

 

The observed declines in success rates with repeated cycles of IVF with 

blastocyst transfer are in sharp contrast to previous reports of embryo transfers by 
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cycle day 3.  Some studies using cycle day 3 transfer have found no evidence for 

declining pregnancy rates in retreatment cycles, even after four or more previous 

failures (1-3, 6).  Other studies suggesting a possible decline in pregnancy rates 

with retreatment using cycle day 3 transfer show much less dramatic declines than 

we observed (4, 5, 7-9, 21, 22), and declines were often not observed until after 

two or more failed attempts (4, 8, 21, 22).  Only one study provides convincing 

evidence of a significant, although very modest (16.0 versus 14.4), decline in 

pregnancy rates after a single unsuccessful IVF attempt (7).  

 

The large decline in success rates with retreatment observed in the current study 

contradicts the idea of homogeneity among the patient population.  A possible 

explanation for the constancy of pregnancy rates in successive IVF cycles 

reported by previous studies may be that pregnancy rates were too low to achieve 

pregnancy in more than a small proportion of patients capable of pregnancy 

through each IVF cycle.  This explanation is supported by relatively low pregnancy 

rates in these studies (10 to 15 percent) compared to the 36% per first retrieval 

rate observed in the current study (1, 2, 4, 6, 21, 22). 
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Figure 4-1: Scatterplots with linear regression comparing numbers of oocytes 
retrieved (A, R2 =  0.42, P<0.0001), percentages of oocytes fertilized (B, R2 = 
0.012, P=0.019), blastocyst formation rates per 2pn embryo (C, R2 = 0.05, 
P=0.28), and total numbers of blastocysts produced (D, R2 = 0.22, P=0.020) 
between first and second cycles. 
 

 

We suggest that the rapid decline in pregnancy rates with retreatment observed in 

the current study is indicative of an improved ability to achieve pregnancy in a 

single cycle for those patients capable of IVF pregnancy.  This results in a more 

rapid selective depletion of viable candidates in the remaining pool than that seen 

in previous studies of day 3 transfer patients.  As further refinements are made to 

culturing methods and the ability to identify viable embryos improves, pregnancy 

rates are likely to increase further, magnifying differences between first and 

subsequent cycles. 
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Fertilization rates were also lower in second cycles, and a smaller proportion of 

retreatment cycles had blastocysts available for transfer.  Another study also 

noted a decline in the proportion of cycles with blastocyst formation in successive 

cycles of treatment (19).  These differences, along with differences in pregnancy 

and implantation rates, suggest that patients undergoing retreatment after an 

initial failure produce poorer quality eggs and embryos on average compared to 

patients undergoing their first cycle of treatment.  Some studies of retreatment 

cycles using oocyte donors suggest that endometrial receptivity may also be a 

factor in declining success rates associated with retreatment cycles (23, 24). 

 

Comparisons between retreatment cycles among the patients undergoing multiple 

cycles of treatment show that the characteristics of earlier cycles have some 

predictive value for the outcome of subsequent cycles.  Oocyte retrieval and 

fertilization rates in repeat cycles are correlated to rates in earlier cycles.  There is 

also an association between the time to blastocyst expansion in the first cycle and 

the time to expansion in the second cycle.  Faster development to the blastocyst 

and expanded blastocyst stages has been shown to be associated with greater 

embryo viability  (12, 15, 18, 20, 25, 26).  Patients failing to produce any 

transferable blastocysts in their first cycle are much less likely to achieve 

pregnancy in subsequent cycles compared to those with blastocysts in their first 

cycles.  These similarities in outcomes for repeated cycles of treatment can be 

used to counsel patients concerning their prospects for future success after one or 

more failed IVF attempts. 
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