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Abstract 

Objective:  Compare the effect of day 5 and day 6 blastocyst transfers on 

patterns of implantation and pregnancy rates in among fresh autologous, oocyte 

donor, and frozen embryo transfer (FET) cycles. 

Design:  Retrospective study. 

Setting:  Private fertility center 

Patient(s): The study included 377 fresh autologous cycles, 106 autologous FET 

cycles, and 56 fresh oocyte donor cycles. 

Intervention(s): None. 

Main Outcome Measures: Implantation and clinical pregnancy rates 

Results: The clinical pregnancy rate (PR) for day 5 blastocyst transfers was 

higher than for day 6 blastocyst transfers in fresh autologous cycles (PR 51.0% 

and 33.3%, respectively).  However, there was no significant difference between 

transfers of blastocysts cryopreserved on day 5 and day 6 in FET cycles (PR 

63.6% and 58.9%, respectively).   Furthermore, day 6 blastocyst transfers 

significantly outperformed day 5 transfers in donor cycles (PR 63.0% and 86.2%, 

respectively), a reversal of the pattern seen in the fresh autologous cycles.   Day 6 

blastocysts were associated with a significantly greater PR in FET cycles than in 

fresh autologous cycles (58.9% and 33.3%, respectively). 

Conclusions: The superior PRs with day 5 blastocyst transfers in fresh 

autologous cycles and with day 6 blastocysts in the donor cycles may have 

resulted from better synchrony with endometrial development.  This was further 

supported by the superior performance of day 6 blastocysts in FET cycles relative 

to their fresh counterparts.  Similar PRs with cryopreserved day 5 and day 6 
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blastocysts in the FET cycles may reflect that, in these cycles, day 5 and day 6 

blastocysts had equivalent quality and similar synchrony with the endometrium. 
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Introduction 

 

The relative contribution of the endometrium in the implantation of transferred 

blastocysts has not yet been quantified. Ultrasound scanning, Doppler analysis of 

uterine blood flow, electron microscopy, and analysis of biochemical markers of 

receptivity have been used to supplement traditional histological examination in 

order to predict endometrial receptivity (1, 2).  These approaches have not yet 

yielded reliable quantitative measures of the relative contribution of embryo quality 

and endometrial receptivity to the overall success of IVF cycles using blastocyst 

transfer.  

 

The development of blastocyst transfer has enhanced the ability to select embryos 

more likely to implant compared to cycle day 2 or day 3 transfers (3, 4).  

Blastocysts are further advanced in the developmental process and blastocyst 

transfer eliminates the transfer of embryos not destined by developmental 

potential to reach the blastocyst stage.  Morphological analysis can further 

enhance the ability to choose the most viable blastocysts for transfer or 

cryopreservation.  

 

Morphologic embryo scoring systems incorporating in vitro growth characteristics 

and embryo appearance have been devised to aid in the prediction of implantation 

potential independent of endometrial considerations.  It has been recognized that 

the quality of transferred embryos is correlated with the achievement of pregnancy 

in IVF programs (5).  However, criteria for embryo grading often assign better 

scores to rapidly developing embryos.  For example, a scoring system applied on 
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day 5 would normally assign lower scores to morulae than to blastocysts, yet such 

morulae may form blastocysts the following day.  The blurring of developmental 

pace with morphological grading of human blastocysts was noted at least as far 

back as 1993 (6). 

 

Embryo scoring systems based on developmental pace may inadvertently 

measure embryo-endometrium synchrony along with inherent embryo viability.  

While the advantages of early cleavage (7), early blastulation (8, 9, 10, 11, 12) 

and early hatching (13) have been amply demonstrated, the cause of these 

advantages may be unclear.  These advantages might indicate inherently superior 

embryo viability, or might be due to better synchrony between embryo 

development and endometrial receptivity in certain cycle types.  Indeed, it’s been 

shown that slower blastocysts can have comparable developmental potential after 

14 days of in vitro culture (6), and that slower (day 6) blastocysts can perform as 

well as day 5 blastocysts in FET cycles (14, 15).  Furthermore, the advantage of 

early blastulation has been ascribed to better synchrony between embryo 

development and the receptive phase of the endometrium in agonist cycles (9, 

15). 

 

Ovarian stimulation, whether using agonist or antagonist for pituitary suppression, 

induces a more histologically advanced endometrium than in natural cycles.  This 

advancement is about 1-2 days in agonist cycles (16, 17, 18), so that the 

endometrium is optimally receptive about 5 to 6 days after retrieval, or about 6.5 to 

7.5 days after hCG administration.  In antagonist cycles, the endometrium may be 

even more advanced (19).  This advancement of the receptive phase may cause 
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day 5 blastocysts, on average, to be better synchronized with the endometrium 

than their day 6 counterparts.  Indeed, with high-quality embryos selected for rapid 

(day 5) blastulation, pregnancy rates of 87% have been reported in fresh 

autologous transfer cycles (5). 

 

While it is established that rapidly developing embryos outperform their slower 

counterparts in fresh autologous IVF cycles, this might not be the case in FET and 

donor cycles.  In donor and FET cycles, endometrial development is more 

precisely controlled than in cycles of controlled ovarian hyperstimulation (COH) 

with gonadotropins.  If the advantage of early blastulation is due to inherently 

superior embryo viability, then the relative performance of day 5 and day 6 

blastocysts should remain consistent across these cycle types.  If the advantages 

are due to better synchrony with the endometrium, then the pattern of implantation 

and pregnancy rates for day 5 and day 6 blastocyst transfers in donor and FET 

cycles may differ from that in the fresh autologous cycles.   

 

Observations of pinopode development have been used to assess the window of 

endometrial receptivity.  The duration of this window is less than 48 hours in an 

individual cycle, but the start of this brief phase varies between patients (17). 

   

Pinopode development is dependent upon progesterone secretion, and it has 

been shown that elevated pre-ovulatory serum progesterone (P4) levels are 

associated with accelerated pinopode development (17). Furthermore, 

endometrial P4 receptor expression has been shown to be up-regulated in the late 

follicular phase of COH cycles when compared to natural cycles, further 
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exacerbating the effect of early P4 exposure (20).  Probably not coincidentally, 

reduced ongoing pregnancy rates have been associated with high pre-ovulatory 

progesterone levels (21). One study used observations of pinopode development 

in adjusting the timing of P4 supplementation in donor recipients with three or 

more prior failures, and found improved pregnancy rates in the adjusted group (1). 

 

Blastocysts can now be frozen with a high rate of survival, and the transfer of 

thawed blastocysts has been reported to result in high pregnancy rates (14). 

These recent improvements in FET performance allow the separation of 

embryonic and endometrial effects, as embryos cryopreserved from fresh 

autologous cycles can now be transferred into the same proven, artificially 

produced endometrial environment as in donor cycles.  

 

The current study compares patterns of implantation and clinical pregnancy rates 

across autologous fresh cycles, autologous FET cycles, and fresh oocyte donor 

cycles, all with transfers of day 5 or day 6 blastocysts derived from antagonist-

regulated IVF cycles.  The potential contribution of endometrial synchrony to 

implantation and pregnancy rates will then be discussed. 

 

Materials and Methods 

 

Patients underwent ovarian stimulation with FSH alone or in combination with 

hMG (Repronex; Ferring Pharmaceuticals, Suffern, NY).  All cycles included in this 

study used GnRH antagonists, either ganirelix acetate (Antagon; Organon USA, 

Orange, NJ) or cetrorelix (Cetrotide; Serono, Inc., Rockland MA), for pituitary 
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suppression.  Final oocyte maturation was achieved with either hCG (American 

Pharmaceutical Partners, Schaumburg, IL) or leuprolide acetate, (Lupron; Sicor 

Pharmaceuticals, Irvine, CA).   

 

Oocyte retrievals were routinely performed before noon.  Embryos were 

inseminated either entirely by intracytoplasmic sperm injection (ICSI) or else, 

rarely, half were inseminated by ICSI and half conventionally.  No cycle in this 

study period used only conventional insemination.  Insemination by ICSI occurred 

2 to 4 hours after retrieval, while any conventional inseminations occurred 3 to 6 

hours after retrieval.  Therefore, inseminations were spread over a time interval of 

up to 9 hours on days when there were some conventional inseminations, and up 

to about 7 hours on more typical days when there were only ICSI inseminations.  

Insemination was routinely assigned to one embryologist who performed about 

four-fifths of all inseminations during the study period.  The remaining one fifth 

was performed by one other embryologist. 

 

The embryos were grown in sequential media (Quinn’s Advantage Protein Plus 

Cleavage Medium and Blastocyst Medium; Sage, Trumbull, CT).  Selected 

blastocysts were transferred on day 5 or day 6 in fresh cycles.  Typically, two 

blastocysts were transferred, but sometimes one or three were transferred, 

depending on the number of embryos available, embryo quality, patient 

willingness to accept multiple pregnancy, and patient history in previous IVF 

cycles.   
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Blastocysts were evaluated in multiple aspects.  The stage of development, 

blastocyst diameter, inner cell mass (ICM) dimensions, and trophectoderm cell 

count of fresh blastocysts were recorded.  The presence or absence of necrotic 

foci in the ICM, relative compaction of the ICM, and any sparse areas in the 

trophectoderm were also observed.  A subjective combination of all of these 

observations was used in selecting blastocysts for transfer.  

 

The best embryos were selected for transfer when, in the judgement of the 

embryologists and physicians, the morphologically best cohort of embryos 

presented.  This judgement considered the number and quality of blastocysts 

available at the time of assessment and the number and quality of embryos still 

developing.  There was some preference for transferring on day 5 if good 

blastocysts were present. 

 

The same embryo evaluation and selection process was applied to fresh 

autologous and fresh donor cycles.  

 

In this scheme, “day 5” and “day 6” are ordinal measures of embryonic 

developmental pace, roughly corresponding to “faster” and “slower”.  While a more 

continuous measure of developmental pace might be beneficial, the utility of the 

descriptors “day 5” and “day 6” in blastocyst transfer has been demonstrated (8, 9, 

10, 12). 

 

Only expanded supernumerary day 5 or day 6 blastocysts were selected for 

cryopreservation, typically in pairs.  The slow freezing technique included cooling 
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2°C per minute from room temperature until reaching –6°C, holding at –6°C for 10 

minutes, during which time each straw was seeded by touching it with cold 

forceps, then resuming cooling at 0.3°C per minute to –37°C.  Each straw was 

then plunged into liquid nitrogen.  Glycerol was used as a cryoprotectant.   

 

Frozen blastocysts were thawed as needed, typically in pairs, and selected 

surviving embryos were transferred within 1-1.5 hours of thaw.  Survival was 

assessed by the observation of less than 25% necrotic cells, that surviving cells 

were turgid, and that re-expansion was initiated.  Thawed blastocysts were 

transferred on the sixth day of progesterone supplementation.   

 

Patients were prepared for transfer with oral, intramuscular, and/or transdermal 

estradiol to maintain a serum estradiol level of at least 200 pg/ml.  Serial 

ultrasound examinations were performed and estradiol administration further 

adjusted if necessary to attain a target endometrial thickness of at least 8 mm and 

a trilaminar pattern.   Patients were given 100 mg of intramuscular progesterone in 

oil daily from the evening of the progesterone start date until 3-10 days after 

embryo transfer.  Patients were then transitioned to oral progesterone and/or 

progesterone suppositories to maintain a serum progesterone level of at least 15 

ng/ml. 

 

In oocyte donor cycles, the ovulation induction protocol was identical to that 

described above for the fresh autologous cycles.  Endometrial preparation in the 

recipient was similar to that described for FET cycles, with progesterone initiated 
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the day of oocyte retrieval.  Day 5 or day 6 blastocysts were transferred on the 

sixth or seventh day of progesterone supplementation, respectively. 

 

All transfers were performed under transabdominal ultrasound guidance.  Clinical 

pregnancy was identified through detection of one or more gestational sacs in 

subsequent transvaginal ultrasound examination at approximately 5-6 weeks 

gestation, following the detection of rising hCG titers.  Clinical pregnancy rates 

reported in this study were per transfer. 

 

All embryologists followed the same procedures during the study period.  Internal 

quality control measures were taken periodically to ensure comparability among 

various clinical staff, including the embryologists. These included testing for 

statistical relationship between the achievement of clinical pregnancy and the 

embryologist who performed ICSI, embryo selection, preparation for transfer, or 

embryo thaw. 

 

Chi-square tests were used for statistical comparisons of clinical pregnancy rates.  

Wilcoxon’s signed-ranks test was used to compare ages, oocyte yields, 

fertilization rates, numbers of transferred embryos, and implantation rates.   The 

fertilization and implantation rates were calculated for each cycle in order to 

properly treat each cycle (not each embryo) as an independent trial.  JMP version 

5.01a (SAS Institute, Cary, NC) was used for all of these analyses. 

 

Institutional review board approval was not needed for this retrospective study 

because it used existing data and did not reveal patient identities. 
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Results 

 

During the study period, there were 377 fresh autologous blastocyst transfer 

cycles, 106 FET cycles, and 56 donor cycles that met the basic inclusion criteria.  

These criteria required that embryos must have been transferred or frozen as day 

5 or day 6 blastocysts during the 20-month period from January 1, 2004 to August 

31, 2005.  GnRH antagonist must have been used in the stimulation cycle that 

produced the embryos.  The oocyte donor cycles must have used donors less 

than 35 years of age.  

 

Of the included cycles, 95.5% of fresh autologous cycles, 94.7% of FET cycles, 

and 87.5% of donor cycles used sets of embryos resulting from 100% ICSI 

fertilization.  All remaining cycles in this study used sets of embryos in which 

approximately 50% of embryos were fertilized conventionally and 50% by ICSI.  

There were no cycles in the study period that used only conventionally fertilized 

embryos. 

 

A comparison of day 5 and day 6 blastocyst transfers in fresh autologous cycles is 

given in Table 7-1. Between these two groups of transfers, there was no 

significant difference in patient age, oocyte number, fertilization rate, the 

proportion of cycles with 100% ICSI fertilization, or the number of transferred 

embryos.  Among the transferred embryos in both groups, the mean area of the 

inner cell mass and the number of trophectoderm cells were similar.  The mean 

diameter of transferred day 6 embryos was greater by 10 µm, or roughly 5% larger 
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than day 5 counterparts.  This, combined with the direction of non-significant 

differences in the other embryo measures, may indicate the transferred day 6 

blastocysts were further along in development than the transferred day 5 

blastocysts.  

 

There was a significant loss of efficacy, in both pregnancy and implantation rates, 

for day 6 blastocysts when compared to day 5 blastocysts.  These results are 

similar to those in prior studies (8, 9, 10).   

 

A similar comparison of day 5 and day 6 blastocysts in FET cycles is given in 

Table 7-2.  There was no significant difference in pregnancy and implantation 

rates between day 5 and day 6 blastocysts in these FET cycles.  Similar findings 

have been reported in prior studies (14, 15).   
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Table 7-1: Comparison of day 5 and day 6 blastocyst transfers in fresh 
autologous cycles, based on the day the expanded blastocysts were 
transferred 
 

Fresh autologous cycles
 

________________________________________________________________ 

    Day 5  Day 6   P-value 

________________________________________________________________ 

Cycles    149  228 

Patient age 
a
 (yr)  32.6±4.9 33.6±4.6  NS 

Oocytes recovered 
a
  18.2±11.9 15.3±8.5  NS 

Fertilization 
a
 (%)  71.2±15.3 68.6±17.0  NS  

100% ICSI cycles  140 (94.0%) 220 (96.5%)  NS 

50% ICSI cycles  9 (6.0%) 8 (3.5%)  NS 

Embryos transferred 
a
  2.1±0.5 2.1±0.6  NS 

ICM area (µm
2
) 

a, b
  4,485±1089 4,506±1552  NS 

Embryo diameter (µm) 
a, b

 184.4±13.8 194.4±18.7  P<0.0001 

Trophectoderm cells 
a, b

 14.8±3.6 15.2±4.3  NS 

Implantation rate 
a
 (%) 35.2±39.4 21.2±33.5  P=0.0002 

Clinical pregnancy rate (%)  51.0  33.3   P=0.0006 

________________________________________________________________ 

Note: NS = not significant.  
a Values are mean plus or minus one standard deviation. 
b Embryo measurements (ICM area, embryo diameter, trophectoderm cell counts) 
are for transferred embryos only.  Trophectoderm cells were counted in one plane, 
around an embryonic “equator”, not on the entire embryo surface. 
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Table 7-2: Comparison of day 5 and day 6 blastocyst transfers in autologous 
FET cycles, based on the day the expanded blastocysts were frozen 
 

Autologous FET cycles
 

_________________________________________________________________ 

    Day 5  Day 6   P-value 

_________________________________________________________________ 

Cycles    33  73 

Age at retrieval 
a, b

 (yr) 31.0±4.0 32.5±4.3  NS 

Age at transfer 
a, c

 (yr)  31.4±3.9 32.7±4.4  NS 

100% ICSI cycles 
b
  30 (90.9%) 70 (95.8%)  NS 

50% ICSI cycles 
b
  3 (9.1%) 3 (4.2%)  NS 

Embryos thawed  86  166 

Survival rate (%)  97.7  98.8   NS 

Embryos transferred  77  158 

Mean embryos transferred 
a
 2.3±0.5 2.2±0.7  NS 

Implantation rate 
a
 (%) 37.4±34.6 37.7±37.0  NS 

Clinical pregnancy rate (%) 63.6  58.9   NS    

_________________________________________________________________ 
Note: NS = not significant. 
a
 Values are mean plus or minus one standard deviation. 

b
 In the fresh cycle that produced the embryos. 

c 
In the FET cycle. 

 

A comparison of autologous fresh and FET cycles using day 6 blastocysts is found 

in Table 7-3.  Day 6 blastocysts had significantly greater implantation (P=0.0004) 

and pregnancy rates (P=0.0001) in the FET cycles than in the fresh cycles.  This 

is similar to the findings of a previous study (9). 

 

No FET cycle was canceled after blastocyst thaw during the study period.   There 

were nine excluded autologous FET cycles in the study period.  Of these, three 

used embryos frozen at earlier stages, one used thawed day 5 and day 6 

blastocysts and thus could not be assigned to either group, and five used embryos 

frozen before the 20-month study period, under different methods for embryo 

culture and cryopreservation.  Six (66.7%) of these nine excluded FET cycles 

achieved clinical pregnancy. 
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Table 3: Comparison of transfers of day 6 blastocysts in autologous fresh 
and FET cycles 

 

Day 6 Blastocysts 

___________________________________________________________________ 

    Fresh Autologous Autologous FET P-value 

___________________________________________________________________ 

Cycles    228   73 

Age at retrieval (yr)  33.6±4.6  32.5±4.3  NS 

100% ICSI cycles 
b
  220 (96.5%)  70 (95.9%)  NS 

50% ICSI cycles 
b
  8 (3.5%)  3 (4.1%)  NS 

Mean embryos transferred 
a
 2.1±0.6  2.2±0.7  NS 

Implantation rate 
a
 (%) 21.2±33.5  37.7±37.0  P=0.0004 

Clinical pregnancy rate (%) 33.3   58.9   P=0.0001 

___________________________________________________________________ 
Note: NS = not significant. 
a
 Values are mean plus or minus one standard deviation. 

b
 In the fresh cycle that produced the embryos. 

 

A comparison of day 5 and day 6 blastocyst transfers in fresh donor cycles is 

given in Table 7-4. Between these two groups of transfers, there were no 

significant differences in donor age, recipient age, oocyte number, fertilization 

rate, the proportion of cycles with 100% ICSI fertilization, or the number of 

transferred embryos.  Among the transferred embryos in both groups, the mean 

area of the inner cell mass, mean embryo diameter, and the mean number of 

trophectoderm cells were similar. The extra day of growth roughly compensated 

for the slower growth of day 6 blastocysts resulting in similar morphology with the 

day 5 embryos at the time of embryo transfer.  In these donor cycles, day 6 

blastocysts achieved significantly higher pregnancy rates than day 5 blastocysts.  

This is the reverse of the pattern observed in fresh autologous cycles in the 

current and prior studies (8-11).  

 

The disparate patterns in clinical pregnancy rates in Tables 7-1, 7-2, 7-3, and 7-4 

are summarized in Figure 7-1.  This chart shows day 5 blastocysts outperforming 
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day 6 blastocysts in fresh autologous cycles, while that trend is reversed in the 

donor cycles, and no significant difference was observed in the FET cycles. 

 

Table 4: Comparison of day 5 and day 6 blastocyst transfers in fresh donor 
cycles 

Fresh donor cycles 
________________________________________________________________ 

    Day 5  Day 6   P-value 

________________________________________________________________ 

Cycles    27  29 

Oocyte source age 
a
 (yr) 25.4±4.4 25.5±3.4  NS 

Recipient age 
a
 (yr)  38.2±6.4 40.5±3.9  NS 

Oocytes recovered 
a
  26.8±12.4 24.7±10.0  NS 

Fertilization 
a
 (%)  71.9±14.3 69.3±11.7  NS 

100% ICSI cycles  24 (88.9%) 25 (86.2%)  NS 

50% ICSI cycles  3 (11.1%) 4 (13.8%)  NS 

Embryos transferred 
a
  2.1±0.4 2.1±0.6  NS 

ICM area (µm
2
) 

a, b
  4,675±754 4,932±992  NS 

Embryo diameter (µm) 
a, b

 192.7±10.3 197.0±17.9  NS 

Trophectoderm cells 
a , b

 16.0±3.1 16.5±3.4  NS 

Implantation rate 
a
 (%) 53.7±46.1 69.3±37.1  NS 

Clinical pregnancy rate (%) 63.0  86.2   P=0.04 

_________________________________________________________________ 
Note: NS = not significant. 
a
 Values are mean plus or minus one standard deviation. 

b
 Embryo measurements (ICM area, embryo diameter, trophectoderm cell counts) are for 

transferred embryos only.  Trophectoderm cells were counted as in the autologous cycles. 
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Figure 7-1: The pattern of clinical pregnancy rates for day 5 blastocysts 

and day 6 blastocysts showed distinct differences in fresh autologous, 

FET, and donor cycles. 

 
 

Discussion 

 

Studies of shared oocyte cycles, where the oocytes are split between oocyte 

producers and recipients, have revealed that the recipients have higher pregnancy 

and implantation rates than the producers (22).  Because the oocytes are shared, 

it has been logically concluded that the difference was primarily due to different 

endometrial receptivity.  In the present study, analogous comparisons are made 

using fresh and FET cycles.  Substantially different success rates in fresh and 

FET cycles must reflect different receptivity of the endometrium, less any negative 

effects of cryopreservation on the embryos.  Furthermore, a comparison of the 

implantation and pregnancy rates of day 5 and day 6 blastocyst transfers in fresh 

and FET cycles can be used to determine if different embryo growth rates reflect 

different inherent embryo viability or better synchrony with the endometrium. 
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In the current study, day 5 blastocyst transfers outperformed day 6 blastocyst 

transfers in fresh autologous cycles, despite the day 6 blastocysts having a mean 

embryo diameter 10µm greater than the day 5 embryos, similar ICM area, and 

similar trophectoderm cell counts at transfer.  However, cryopreserved day 6 

blastocysts in FET cycles outperformed day 6 blastocysts in fresh autologous 

cycles.  Furthermore, cryopreserved day 6 blastocysts performed on par with 

cryopreserved day 5 blastocysts in FET cycles.  It seems implausible that 

cryopreservation could have improved the embryos.  If the superior performance 

of day 5 blastocysts in fresh autologous cycles was due to inherently superior 

embryo quality, then they should also have outperformed day 6 blastocysts in FET 

cycles.  The fact that this did not happen suggests the superior performance of 

day 5 blastocysts in the fresh autologous cycles may have been due to better 

synchrony between these faster growing embryos and the advanced endometrium 

in the fresh autologous (stimulated) cycles. 

 

The similar performance of cryopreserved day 5 and day 6 blastocysts in FET 

cycles might reflect their similar stage of embryonic development when frozen, 

subsequently thawed, and then transferred into identically prepared endometria.  

Therefore, the synchrony between embryonic and endometrial development was 

similar for day 5 and day 6 blastocysts in these FET cycles.  With similar 

synchrony, they had similar success.  This has been previously suggested (15). 

 

The superior pregnancy rates for day 6 blastocysts in donor cycles, compared to 

their day 5 counterparts, contrast with the pattern seen in fresh autologous cycles. 
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The artificial cycles have a shorter and more precisely controlled duration of P4 

exposure, enabling optimal and reproducible synchronization that results in 

consistently better synchrony of day 6 blastocysts with the endometrium in these 

donor cycles.   

 

The pregnancy rates in FET cycles, whether using day 5 or day 6 blastocysts 

(63.6% and 58.9%, respectively), were comparable with that of day 5 blastocysts 

in donor cycles (63.0%).  All of these represent high quality embryos each placed 

into an endometrium after the same duration of P4 supplementation.  The greater 

pregnancy rate (86.2%) with day 6 transfers in donor cycles corresponds with a 

greater duration of P4 supplementation, perhaps with resultant better synchrony.  

A similar pregnancy rate of 87% has been reported using pairs of high-quality day 

5 blastocysts in donor cycles (3).   However, in that study, P4 supplementation 

was initiated one day earlier than in the current study.   Therefore, the day 5 

transfers in that study had the same duration of P4 supplementation as that for the 

day 6 transfers in the donor cycles of the current study. 

 

Embryo grading systems that emphasize rapid embryo development are 

appropriate for fresh autologous IVF cycles.  However, grading systems for donor 

cycles should favor those embryos best synchronized with the endometrium and 

this, in turn, will depend on the timing of progesterone initiation.  Paradoxically 

then, slower growing embryos being might be preferred over their faster growing 

siblings in cycles where progesterone supplementation is begun later.  
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Long ago it was speculated that endometrial receptivity was the “rate-limiting step” 

in IVF cycles (23).  This may still be true for fresh cycles until some means is 

found to reduce the endometrial advancement.  It has been suggested that the 

solution to the asynchrony problem in fresh cycles may be the use of 

antiprogestins to block the action of P4 (9).  Antiprogestins administered with 

proper timing might reduce or prevent such endometrial advancement.  Initial 

research in this area has been promising (24).   Another approach might be to 

control estradiol production and the resulting uterine hypersensitivity to P4 due to 

up-regulation of P4 receptors. 

 

A retrospective study of something as complex as embryo-endometrium 

synchrony across many cycle types, especially in the presence of potentially 

confounding variables, is typically more suggestive than conclusive.  For example, 

there may have been differences in the quality of transferred day 5 and day 6 

embryos that affected implantation.  This might explain some of the difference 

between day 5 and day 6 transfers in the fresh autologous cycles, but cannot 

explain the changing patterns in pregnancy rates among the various cycle types 

studied here.  How much of this effect was due to embryo quality versus embryo-

endometrial synchrony cannot be precisely stated from the data here.  However, 

synchrony may be the larger effect, owing to the reversal of the relative 

performance of day 5 and day 6 blastocysts in the donor cycles. 

 

The effects noted here suggest that many IVF cycle failures may, in part, be 

caused by sub-optimal synchrony between the endometrium and otherwise viable 

embryos. This is further supported by similar findings in studies of fresh 
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autologous cycles (9, 12), growth potential of slower growing embryos in culture 

(6), and the disparate patterns of endometrial development in stimulated and 

artificial cycles (16-20).  Confirmation of this hypothesis awaits a prospective study 

that might fully control for the quality of transferred embryos on day 5 and day 6. 
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