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Does the use of calcium ionophore
during artificial oocyte activation
demonstrate an effect on pregnancy
rate? A meta-analysis

Sughashini Murugesu, M.B.B.Chir. a‘Srdjan Saso, Ph.D., M.R.C.0.G., M.R.C.S.,? Benjamin P. Jones, M. R C.0.G.°
Timothy Bracewell-Milnes, M.R.C.0.G., Thanos AthanaS|ou M.D., Ph.D., M B.A., F.E.C.T.S., F.R.CS. ¢
Anastasia Mania, B.Sc., M.Sc., H.C.P.C.,° Paul Serhal, M.D., M.R.C. 0. G.,°

and Jara Ben-Nagi, M.D., M.B.B.S,, M.R.C.O.G.e

2 Department of Obstetrics and Gynaecology, Hillingdon Hospital, Uxbridge;  Division of Surgery and Cancer, Institute of
Reproductive and Developmental Biology; * Department of Obstetrics and Gynaecology, Chelsea and Westminster Hospital;
4 Department of Cardiothoracic Surgery, National Heart and Lung Institute, Imperial College London; and € Centre for
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AOA with CI no AOA Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI

Aydinuraz 2016 2 6 2 10 8.6% 0.75 [0.09, 6.23)

Aytac 2015 31 101 19 83 22.5% 1.49(0.77, 2.90) & B

Chi 2004 2 4 0 4 4.1% 9.00 (0.30, 271.65) .

Ebner 2012 34 73 6 79 19.0% 10.61 [4.10, 27.45) —
Ebner 2015b 28 51 6 39 18.0% 6.70 [2.39, 18.75) I E—
Isachenko 2010 2 2 0 2 2.7% 25.00 (0.34, 1831.59]) -

Kim 2015 2 6 0 2 4.1% 2.78 (0.09, 83.84) -

Montag 2012 30 112 10 72 21.0% 2.27 [1.03, 4.99] —

Total (95% Cl) 355 291 100.0% 3.48 [1.65, 7.37] il

Total events 131 45

Heterogeneity: Tau® = 0.53; Chi’ = 16.89, df = 7 (P = 0.02); I’ = 59% t t i
Test for overall effect: Z = 3.27 (P = 0.001) D0 Q.1 no AOA] AOA with (1:? o0

Comparison of overall pregnancy rate following ET between AOA treatment and non-AOA treatment patient groups (random effects model).

tEEtJJEz%é(%Zh_éTJ) A XLt 3.48; 95% Cl, 1.65-7.37
H 2 Z=Ay X EE3.33: 95% ClI, 1.50—7.39

AOA with CI no AOA Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Aydinuraz 2016 2 6 3 10 9.8% 1.17 [0.13, 10.22] u
Aytac 2015 16 101 9 83 24.7% 1.55 [0.65, 3.71] -
Ebner 2012 25 73 1 77 10.7% 39.58 (5.19, 301.75]
Ebner 2015b 23 51 5 39 21.2% 5.59 [1.88, 16.59] —
Isachenko 2010 1 2 0 2 3.9% 5.00 [0.11, 220.62] -
Kim 2015 2 6 0 2 4.7% 2.78 [0.09, 83.84] -
Montag 2012 25 112 8 72 24.9% 2.30 [0.97, 5.43]) "
Total (95% Cl) 351 285 100.0% 3.33 [1.50, 7.39] e =
Total events 94 26
Heterogeneity: Tau? = 0.47; Chi’* = 11.56, df = 6 (P = 0.07); I’ = 48% ; t t i
Test for overall effect: Z = 2.95 (P = 0.003) 0.01 0.1 no AOAlAOA with (1:? 100

Comeparison of live-birth rate after ET between AOA treatment and non-AOA treatment patient groups (random effects model).
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(DFlexible PPOS;E

progestin-primed ovarian stimulation
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Efficiency of Oocyte Spindle Observation with a LC-Polscope
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Endometrial cavity length (ECL)

Midway of ECL

Internal
ostium
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Saturday, October 30, 2004

Rain floods Manoa
UH-Manoa experience flooding
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Table 1. Conventional IVF cycle outcomes of the 377 rescue ICSI cycles performed.

Number of cycles Number
CONVENTIONAL IVF OUTCOMES
Oocytes retrieved/inseminated 377 5459
Fertilizations occurring by conventional IVF 80 152 (2.8%)
RESCUE ICSI OUTCOMES
Mature oocytes undergoing r-ICSI 377 4015
Fertilized r-ICSI (2 pronuclei) 377 2389 (59.5%)
>3 pronuclei 271 (6.7%)
1 pronucleus 12 (0.3%)
Fresh cleavage stage transfers 186 332
Fresh blastocyst transfers** 19 26
Total cleavage embryos frozen 14 35
Total blastocysts frozen 145 369

Mean

14.5
0.4

10.6
6.3
0.7
0.0
1.8
14
25
1.0

SD Min Max
9.0 1 45
0.9 0 5
6.7 1 36
5.0 0 33
1.0 0 6
0.2 0 2
1.0 1 5
0.6 1 3
1.8 0 6
1.7 0 10

**  Four cases of morula transfer.
r-ICSI, rescue ICSI.

AN ZHEEZLTE R (1 8HEEIZICHIE)=

1 HECIEMIZRRLI=15549.5%M 1F
THEEIEFBEZL TLVET,

FEL TUVELY
D F(ZBEfIR AL TULVET, (18-24 BFfEI#&) .

w22 ¥ L T54.4%



Table 2. Pregnancy outcomes after fresh cleavage or blastocyst transfer of rescue ICSI generated embryos.

Fresh Number of Mean number of Pregnant Clinical pregnancy” Miscarriage Implantation Live birth
transfers transfers embryos [+ve HCG] n (%) rate n (%) rate n (%) rate (%) rate n (%)
transferred (+SD)

Cleavage 186 1.8 (£1.0) 45 (24.2) 30 (16.1) 6(3.2) 39/332 (11.7) 23 (12.4)

Blastocyst 19 1.4 (+£0.6) 6 (31.6) 5 (26.3) 0(0.0) 5/26 (19.2) 5 (26.3)

Total 205 1.7 (£1.0) 51 (24.8) 35 (17.1) 6(2.9) 44/358 (12.3) 28 (13.7)
# Clinical pregnancy was defined as confirmation of a gestational sac by ultrasound.

Table 3. Pregnancy outcomes after transfer of frozen rescue ICSI generated embryos.

Frozen Number of Mean number of Pregnant Clinical pregancy” Miscarriage Implantation Live birth

transfers transfers embryos [+ve HCG] (%) rate n (%) rate n (%) rate N (%) rate n (%)

transferred (+SD)

Cleavage 10 1.8 (+0.6) 3(30.0) 0(0.0) 0 (0.0) 0/18 (0.0) 0(0.0)

All blastocyst 137 11 (£03) 94 (68.6) 75 (54.7)* 11 (8.0) 84/154 (54.5)* 64 (46.7)*
Non-PGT-A 122 1.1 (£0.3) 83 (68.0) 67 (54.0) 11 (9.0) 75/139 (53.9) 56 (45.9)
PGT-A 15 1.0 (£0.0) 11 (73:3) 8153.3) 0 (0.0) 9/15 (60.0) 8 (53.3)

Total 147 1.2 (+£0.4) 97 (66.0) 75 (51.0) 11 (7.5) 84/172 (48.8) 64 (43.5)

# Clinical pregnancy was defined as confirmation of a gestational sac by ultrasound.
* Clinical pregnancy rate and live birth rate for frozen blastocyst transfers are significantly different (P < 0.05) compared to the fresh cleavage and blastocyst

transfers shown in Table 2.

PGT-A, preimplantation genetic testing for aneuploidies.
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Table 2. Multiple linear regression between serum AMH levels (ng/ml) and confounding factors.

Factors B-value (CI 95%) B-value P
Age (per year) —0.16 (—0.18 to —0.14) —-0.25 <0.001*
Ethnicity (n =4556)

Chinese (n=1787) Reference - -

Indian (n=393) —0.33 (—0.62 to —0.04) 0.03 0.03*

Malay (n=175) 0.23 (—0.16 t0 0.67) 0.02 0.27

Indonesian (n = 264) 0.21(-0.13 t0 0.55) 0.02 0.22

Thai (n=300) —0.04 (—-0.36 t0 0.29) —-0.01 0.83

Vietnamese (n=>503) 0.47 (0.19 t0 0.75) 0.05 0.001*

Korean (n =465) 0.27 (~0.01 to 0.54) 0.03 0.05*

Japanese (n=669) —0.28 (=0.52 to —0.03) -0.03 0.03*
Obesity (BMI > 30kg/m?)

No (n =4209) Reference - -

Yes (n=2347) —0.41 (-0.70 to —0.11) —0.04 0.007*
Polycystic ovary syndrome (PCOS)

No (n=3928) Reference - -

Yes (n=628) 3.37 (3.15 to 3.59) 0.40 <0.001*
Ovarian endometrioma

No endometrioma (n =4393) Reference - -

Endometrioma without cystectomy (n = 84) 0.19 (—0.36 t0 0.73) 0.01 0.50

Endometrioma with cystectomy (n=79) —0.72 (-1.28 to —0.16) -0.03 0.01*
History of smoking

No smoking (n =4413) Reference - -

Past smoking (n =93) 0.09 (—0.45 to 0.63) 0.004 0.74

Currently smoking (n = 50) —0.10 (—0.81t0 0.61) —0.004 0.78
GnRHa pretreatment

No (n=4543) Reference - -

Yes (n=13) —0.54 (—1.83t0 0.74) -0.01 0.41
Oral contraceptive pill (OCP) pretreatment

No (n=4266) Reference - -

Yes (n=290) —0.16 (—0.57 to —0.25) —0.02 0.44
Freezing-thawing sample before testing

No (n=3986) Reference - -

Yes (n=570) —0.25 (—0.58 to 0.08) ~0.03 0.13
Random day of sampling

No (n =2468) Reference -

Yes (n=2088) —0.05 (—0.23 t0 0.12) ~0.01 0.52
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