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Improvement of Pregnancy Rate by the Selection of
Early Cleavage Embryos to 2-cell Stage in Human IVF

Sea Hee Park®, Bo Sun Joo*, Su Kyung Lee!, Kyung Sue Kim? Hwa Sook Moon?

'Center for Reproductive Medicine, “Department of Obstetrics and Gynecology,
Good Moonhwa Hospital

Objective: Evaluation of embryos using early cleavage to 2-cell stage has been proposed, but a
critical time-point for selecting embryos is unclear. The aim of the present study is to provide a
guideline including critical time-point in the selection of early cleaving embryo for the reduction of
multiple pregnancies as well as the increase of pregnancy rate in human IVF.

Methods: This prospective study was performed in 116 cycles from 85 patients who underwent
conventional IVF or ICSI at the infertility clinic of Good Moonhwa Hospital from January 2002 to
December 2003. Early cleavage (EC) of embryos to 2-cell stage was assessed at 25 h and 27 h
postinsemination/microinjection. Embryos that had early cleaved at each time point were designated as
EC-1 and EC-2, respectively, while others were designated as non-early cleavage (NEC).

Results: At least one early cleavage embryo was observed in 54 (46.6%) for the EC-1 and 84
(72.4%) for the EC-2 of the 116 cycles assessed. Clinical pregnancy rates (PR) were significantly
higher in the EC-1 group (66.7%) compared to the EC-2 group (53.6%) or the NEC group (31.2%)
(p<0.05). Significant improvement of the pregnancy rate was found when at least two or more embryos
were early cleaved at 25 h postinsemination or when the proportion of early cleavage embryo at 25 h
postinsemination was higher than 20% (p<0.05).

Conclusions: The critical time-point for the selection of early cleavage embryos with high implantation
potential is more effective in 25 h postinsemination/microinjection compared to 27 h. The proportion as
well as number of early cleavage embryos is also an important factor for the prediction of pregnancy
outcome and the chance of multiple pregnancies. These results demonstrated that the evaluation of
early cleavage embryos to 2-cell stage is an easy, simple, and objective method for the selection of
good quality embryos suitable for embryo transfer.
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Table 1. Comparison of IVF outcomes among EC-1, EC-2 or NEC groups

EC-1 EC-2 NEC
No. of cycles 54 84 32
Age (yrs) 327448 332449 355445
No. of oocytes 10.1£6.6 10.2£7.1 8.9+59
No. of 2PN embryos 9.0£6.5 9.2%6.7 7.7£4.9
No. of EC-1 32427 0
No. of EC-2 5.813.9 4.0£3.5 0
No. of embryos transferred 3.6£0.9 3.610.8 3.5%1.1
No. of clinical pregnancy (%) 36 (66.7)" 45 (53.6) 10 (31.2)
Implantation rate (%) 27.6" 17.2 9.3
EC-1; 4 & 25A17H4 Z7)des wlo} &, EC-2; 4 & 27417 Z71deks wlo} & (EC-1 *3h,
NEC; Z7]v&to] 3 H/\Oila . "p<0.05 (EC-1 versus NEC group)

3) 3 Ay 2A Table 2. Comparison of IVF outcomes between with
AT Al U FASH AL unpaired stu- and without early cleavage at 25 h postinsemination
dent t-test2} chi-square test@™ A] 33} L, p<0.05%! EC-1  EC-2'+NEC

Aee B8 ool gl Aoz WY No.of cycles 54 62
Age (yrs) 327448  342+438
| 2t No. of oocytes 10.1+6.6 8.716.3
No. of 2PN embryos 9.0t+6.5 7.6£5.9
F 16771 F Az sht olde] 19R Wok  yg grpe P o
= EC-19] 45 547F7] (48.6%), EC22] 7= 84 No. of embryos transferred ~ 3.6+0.9 3.5£1.0
71 (2P AR, S AL b
5= 32771 27.6%) T A AlELS EC-1 pregnancy (%) 36667 19(30.6)
ol X 66.7% (36/54), EC-2914 53.6% (45/84), NEC Implantation rate (%) 27.6° 89

ol A 31.2% (1032t} 2k 242} 27.6%, 17.2%,
93%=, BEC-1volA] dal&3 23-&o] EC24
NECH.T} Fo3hAl =3k <0.05). 2} A7

AL, AR b % 5 ek 2 ok vk
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Table 3. Analysis of IVF cycle parameters according to the number of EC-1 embryos

0 1 2 3<
No. of cycles 62 15 13 26
Age (yrs) 34.2+4.8 33.9%5.5 33.5%5.1 31.7+4.2
No. of oocytes 8.716.3 7.6x£7.0 9.2%6.6 12.0£6.1
No. of 2PN embryos 7.6£5.9 6.516.6 8.1+6.3 10.9£6.1
No. of EC-1 0 1 2.0 5.0+2.8
No. of EC-2 40135 22+1.3 52+3.0 7.1+£4.0
No. of embryos transferred 3.5£1.0 3.1%1.0 3.5+09 3.4+0.7
No. of clinical pregnancy (%) 30.6" 46.7 61.5° 76.9°
Implantation rate (%) 8.9° 153 24.4° 33.7°

EC-1; 74 % 252134 27|\ ehgl wio} o, EC-2; 74 % 274134 Z7\HekEl wio} o (EC-1 2%,
NEC; Z7|gto] 3] Id - p<0.05 (° versus *)

Table 4. Analysis of IVF cycle parameters according to the proportion of EC-1 embryos

0 <20% 20% <
No. of cycles 62 13 41
Age (yrs) 342448 33.2%52 32.6+4.8
No. of oocytes 8.716.3 14.1£7.9 8.9+5.7
No. of 2PN embryos 7.6£5.9 12.6£7.9 7.9£5.6
No. of EC-1 0 1.5£0.9 37428
No. of EC-2 4.0£35 3.5+0.5 3.6+0.9
No. of embryos transferred 35%1.0 3.3x1.2 35=+1.1
No. of clinical pregnancy (%) 30.6* 46.5 68.3°
Implantation rate (%) 8.9° 17.7° 29.5°

EC-1; 74 % 254174 Z7)¢akgl wlo} i, EC-2; 4 3 274174 %7 ety o} o+ (EC-1 3E3h),
NEC; Z7|gto] 3] Ild - p<0.05 (° versus *)
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