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Add-ons in the laboratory:
hopeful, but not always helpful

Sarah Armstrong, M B.Ch.B.,2 Monique Atkinson, B.Sc., M.B.B.S.,? Jeanette MacKenzie, B.Sc., M.C.E,¢
Allan Pacey, Ph.D.,? and Cynthla Farquhar, M.B.Ch.B., M D., M. P H.¢d

@ Department of Oncology and Metabolism, The University of Sheffield, Sheffield, United Kingdom; ® Westmead Fertility
Centre Sydney, New South Wales, Australia; © Fertility Plus, Auckland District Health Board, Auckland, New Zealand; and
9 Department of Obstetrics and Gynaecology, University of Auckland, Auckland, New Zealand
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Add-ons in the laboratory: hopeful, but not always helpful
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Category

Add-on

HFEA traffic
light scoring

Gamete, endometrial
and embryological

Time-lapse imaging of
embryos*

O

Assisted hatching*

EmbryoGlue*

O

Sperm DNA testing*

Not considered
by HFEA

Egg activation with
calcium ionophore*

O

Physiological
intracytoplasmic sperm
injection (PICSI)*

Intracytoplasmic
morphologic sperm
injection (IMSI)*

Preimplantation genetic
screening (PGS) (on subset
of chromosomes)

Endometrial receptivity
array’

Surgical procedures

Endometrial scratchingf

Drug therapies

Reproductive
immunologyi

@O O @

Key

O Evidence of clinical effectiveness and safety
QO conflicting clinical effectiveness

@ Evidence of clinical ineffectiveness
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Intracytoplasmic sperm injection
(ICSI) for non—male factor
Indications: a committee opinion

Practice Committees of the American Society for Reproductive Medicine and the Society for Assisted
Reproductive Technology
American Society for Reproductive Medicine and Society for Assisted Reproductive Technology, Birmingham, Alabama

TAJAEREFENDIRE

Fertility and Sterility® Vol. 114, No. 2, August 2020



SUMMARY

* ICSI for unexplained infertility has been associated with
increased fertilization rates and decreased risk of failed
fertilization in some studies but has not been shown to improve
live-birth outcomes.

* There are no studies addressing whether ICSI of poor- quality
oocytes improves live-birth rates.

* |CSI for low oocyte yield and advanced maternal age does not
improve live-birth outcomes.

* ICSI can increase fertilization rates when lower than ex-
pected or failed fertilization has previously occurred with
conventional insemination.

* In cases without male factor infertility or a history of prior
fertilization failure, the routine use of ICSI for all oocytes is not
supported by the available evidence.



Intracytoplasmic sperm injection vs.
conventional in vitro fertilization In

patients with non-male
factor infertility

Aya lwamoto, M.S., M.D., Bradley J. Van Voorhis, M.D., Karen M. Summers, M.P.H., Amy Sparks, Ph.D.,
and Abigail C. Mancuso, M.D.

Department of Obstetrics and Gynecology, University of lowa Hospitals and Clinics, lowa City, lowa
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Fertility and Sterility® Vol. 118, No. 3, September 2022



- HEZEIIBEHEHRERFNLEVGE(PGT-AELD
B ) CHEMIBRETIL 60.9% . (A9 ZHETIE
643% LR EETEL (FHIEY) AL 0.99; 95%
Cl, 0.99-1.00)

PGT-A HY D EEICH UL TEEMISFE LA ZF
TOHERIL64.7% vs. 69.0%EFYHEE
(F1IEY AL, 0.97; 95% Cl, 0.93-1.01)

Cumulative live birth and miscarriage rates among day 5 transfers using intracytoplasmic sperm injection vs. conventional in vitro fertilization.

Without genetic testing (N = 22,314) With PGT-A (N = 4,445)
Outcome ICSI clVF RR (95% CI) ARR (95% CI)® ICSI clVF RR (95% CI) ARR (95% CI)*
CLBR 60.9% 64.3% 0.95(0.93-0.97) 0.99(0.99-1.00) 64.7% 69.0% 0.94 (0.88-0.99) 0.97 (0.93-1.01)

Miscarriagerate  11.3% 11.8%  0.96(0.89-1.03)  1.00 (0.94-1.06) 9.0% 102% 0.882(0.64-1.12) 0.95(0.72-1.24)

ARR = adjusted risk ratio; Cl = confidence interval; clVF = conventional in vitro fertilization; CLBR = cumulative live birth rate; ICSI = intracytoplasmic sperm injection; PGT-A = preimplantation
genetic testing for aneuploidy; RR = risk ratio.
@ Adjusted for age, body mass index, and the number of oocytes retrieved.

Iwamoto. ICSI vs. c/VF in non-male infertility. Fertil Steril 2022.
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Two pronuclei per oocyte retrieved, embryos transferred and frozen per 2 pronuclei, and available embryos transferred and frozen among day 5

transfers using intracytoplasmic sperm injection vs. conventional in vitro fertilization.

Outcome

2 PN per oocyte retrieved
Embryos transferred and
frozen per 2 PN

Available embryos

transferred and frozen

Without genetic testing (N = 22,314)

ICSI
Adjusted mean
(95% CI)*

64.6 (64.3-64.9)
53.7 (53.2-54.1)

4.97 (4.92-5.02)

clVF
Adjusted mean
(95% CI)*

66.4 (66.0-66.8)
51.7 (51.2-52.2)

4.90 (4.84-4.96)

Eta square

0.002
0.001

<0.001

With genetic testing (N = 4,445)

ICSI
Adjusted mean
(95% CI)*

65.1 (64.6-65.7)
50.3 (49.6-51.0)

5.19 (5.10-5.28)

Cl = confidence interval; cIVF = conventional in vitro fertilization; ICSI = intracytoplasmic sperm injection; PN = pronuclei.
@ Adjusted for age, body mass index, and the number of oocytes retrieved.

Iwamoto. ICSI vs. cIVF in non-male infertility. Fertil Steril 2022.

cIVF
Adjusted mean
(95% CI)*

67.6 (66.1-69.1)
54.2 (52.3-56.2)

5.70 (5.46-5.94)

Eta square

0.003
0.003

0.003
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@8] assisted hatching [3&%1H ?
s,k | assisted hatching [F&5EfBIEREICEZND ?

Clinical Question
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The role of assisted hatching in
In vitro fertilization: a guideline

Practice Committee of the American Society for Reproductive Medicine

DOES AH IMPROVE LIVE BIRTH RATES WITH FROZEN EMBRYO
TRANSFERS? ARE THERE SUBSETS OF PATIENTS WHO BENEFIT?

Summary Statement
In patients undergoing FET, the data are mixed regarding
improvement in live birth rate with laser-AH.

Recommendation

There are insufficient data to make a recommendation for laser-
AH in FET cycles. (Strength of evidence: B; strength of
recommendation: moderate.)

Fertility and Sterility® Vol. 117, No. 6, June 2022
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Recommendation
There is insufficient evidence to definitely conclude that AH is

associated with MZT, as the outcome is rare and the available
studies have conflicting findings. (Strength of evidence: B; strength
of recommendation: moderate.)
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Regular (ICSI) versus ultra-high magnification (IMSI) sperm

selection for assisted reproduction (Review)

Teixeira DM, Miyague AH, Barbosa MAP, Navarro PA, Raine-Fenning N, Nastri CO, Martins WP

A Ls3>— : IMSI (Intracytoplasmic morphyologically selected sperm
injection) &ElE. BEBERTHEFZEHRELT. FFDEDRRE
TJEE...\L,’C R RFeEVBEMIRGBICAWSAEZLLET,
D BEHIREX400F I AL TR TR FEEUETT HA. IMSI
'Cli60001ﬁl‘¢mjtb'c RIFGEHREFEMLET . TDT=H400fFT

[FRAGEN OB FDIEIICHLH/NSEZERPCTDIMDEEZTE
mCexdo

Cochrane Database Syst Rev. 2020 Feb 21;2(2):



CDORBBEAZITF ) RIZEBDEIMSIHETIEMNZNELTULNVET,
HEZR 1JX4HH1.11 C10.89-1.39
SRER 1)X4HL1.07 C10.78-1.48

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of Participants  Quality of the evi-
(95% ClI) (studies) dence
Assumed risk Corresponding risk (GRADE)
ICSI IMSI
Live birth per allocated couple 243 per 1000 269 per 1000 RR 1.11 (0.89 to 1.39) 929 lelele)
(5 studies) very lowa,b
(216 to 337)
Miscarriage per allocated couple 70 per 1000 75 per 1000 RR 1.07 (0.78 to 1.48) 2297 Glelele]
] very lowbic
(54 to 103) (10 studies)
Miscarriage per clinical pregnancy 230 per 1000 207 per 1000 RR 0.90 (0.68 to 1.20) 783 G:lelele]
(10 studies) very lowbic
(157 to 276)
Clinical pregnancy per allocated couple 320 per 1000 394 per 1000 RR1.23 (1.11t0 1.37) 2775 =lelele)
(13 studies) very lowc.d.e
(355 to0 438)

Congenital abnormalities per live birth

No studies reported on this outcome

The median control group risk across studies was used as the basis for the assumed risk. The corresponding risk (and its 95% confidence interval) is based on the assumed
risk in the comparison group and the relative effect of the intervention (and its 95% Cl).
Cl: confidence interval; ICSI: intracytoplasmic sperm injection; IMSI: intracytoplasmic morphologically selected sperm injection; RR: risk ratio
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« 5LE&4A : Using high magnification to select
sperm: a large prospective cohort study
comparing ICSI and IMSI (Clin Obstet Gynecol
Reprod Med, 2020, 6:1-5)

- HERTH A2 : prospective cohort study

- HERERI% 0012 AH

(IMsI: 5673 #, IcS: 3339/ £)

- HBROBE: IMSIFEETIX. ICSIBEEEEEL.
oM/ REETBICE (B EREE X (L 245
ERFEOERBICSEILZVZERTE) LMED
N> AREAHOIENEEICEN S
1= (IMSI: 7.5% vs ICSI: 15.9%, P<0.01), $¥I=
BEEOZHBFEICHTHIMSIZEY ., TR
FEH70%HE ML (OR 1.68,95% Cl 1.19—
2.35), H £ HE24% (OR 2.05, 95%CI 1.36-
3.08) &liot=, ERS, ICS1(23.2%) LY
£IMSI1(13.5%) ZERALI=ANEEIZE
Mof=(P=0.03),
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PICSI (Physiologic intracytoplasmic sperm injection)

PICSIE BB USRS DI IZ. DNABIE D DL RS F
FE7IILOVEIZEES TESELOEFEEZFAL.ET
LAy Egic Tﬁ#bf‘ﬁ?’i’Lﬂ”Tégk’CEzﬂﬁﬂ*

DHEEZNSEZTIT. REFRZBETIELEHMESN
TLYa,




Physiological, hyaluronan-selected intracytoplasmic sperm
injection for infertility treatment (HABSelect): a parallel,
two-group, randomised trial

David Miller, Susan Pavitt, Vinay Sharma, Gordon Forbes, Richard Hooper, Siladitya Bhattacharya, Jackson Kirkman-Brown, Arri Coomarasamy,
Sheena Lewis, Rachel Cutting, Daniel Brison, Allan Pacey, Robert West, Kate Brian, Darren Griffin, Yakoub Khalaf

PICSI ICSI Absolute difference Odds ratio p value
(95% CI) (95%Cl)

Term livebirth

Primary analysis* 27-4% (379/1381) 25-2% (346/1371) 2-2% (-1-1t0 5-5) 1-12 (0-95to 1-34) 0-18

Sensitivity analysist 27-5% (379/1379) 25-3% (346/1370) 22% (-1'1t0 5.5) 1.13 (0-95t0 1-34) 0-17
Secondary endpoints
Clinical pregnancy 35-2% (487/1382) 35:7% (491/1375) -0-5% (-4-0to 3-1) 0-98 (0-84to0 1-15) 0-80
Miscarriage 4-3% (60/1381) 7-0% (96/1371) -2-7% (-4-4t0 -0-9) 0-61(0-43t0 0-84) 0-003
Premature birth 3-3% (46/1381) 3-3% (45/1371) 0-0% (-1-3to 1-4) 1-02 (0-67 to 1-55) 0-94
Exploratory endpoints
Fertilisation rate (%) 66% (24-0) 69% (24-0) 3-0% (-0-47 to 6:5) 1.15(0-98t01-34) 0-09
Biochemical pregnancy 39-5% (546/1383) 39-5% (544/1377) 0-0% (-4-0 to 4-0) 1.00 (0-86to 1-17) 0-99

HERXRIHEEZELL PICSI (27-4% [379/1381]) and ICSI (25-2% [346/1371])
(A v XL 1-12, 95% Cl 0-95-1-34; p=0-18)
TRERITBEEEHY PICSI4.3% vs ICSI 7.0%

Lancet 2019; 393: 41622
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Add-ons in the laboratory:
hopeful, but not always helpful

Sarah Armstrong, M.B.Ch.B.,? Monique Atkinson, B.Sc., M.B.B.S.,? Jeanette MacKenzie, B.Sc., M.C.E,€
Allan Pacey, Ph.D., and Cynthia Farquhar, M.B.Ch.B., M.D., M.P.H.%¢

2 Department of Oncology and Metabolism, The University of Sheffield, Sheffield, United Kingdom; ® Westmead Fertility
Centre, Sydney, New South Wales, Australia; © Fertility Plus, Auckland District Health Board, Auckland, New Zealand; and
4 Department of Obstetrics and Gynaecology, University of Auckland, Auckland, New Zealand

A Cochrane Review of eight studies using different techniques that
included hyaluronic acid-selected sperm (or PICSI), Zeta potential and
magnetic activating cell sorting did not report an increase in the
likelihood of live birth (50).

The largest randomized study of HA selected sperm (PICSI) did not
increase the chances of a live birth (51).

The evidence from the Cochrane review suggests that sperm selected
by hyaluronic acid binding (PICSI) may have little or no effect on live
birth or clinical pregnancy but may reduce miscarriage (50).

Fertility and Sterility® Vol. 112, No. 6, December 2019
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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.,? Srdjan Saso, Ph.D., M.R.C.0.G., M.R.C.S.,” Benjamin P. Jones, M. R C.0G.P°
Timothy Bracewell-Milnes, M.R.C.0.G.,“ Thanos Athana5|ou M.D., Ph.D., M.B A., F.ECTS, F.R.CS.A
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
Reprod uctive and Developmental Biology; “Department of Obstetrics and Gynaecology, Chelsea and Westminster Hospital;

9 Department of Cardiothoracic Surgery, National Heart and Lung Institute, Imperial College London; and © Centre for
Reproductive and Genetic Health, London, United Kingdom
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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 4 10 8.6% 0.75 [0.09, 6.23])

Aytac 2015 31 101 19 83 22.5% 1.49 [0.77, 2.90] T

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] —
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] oofiie

Total events 131 45

Heterogeneity: Tau®? = 0.53; Chi’ = 16.89, df = 7 (P = 0.02); I’ = 59% t f t i
Test for overall effect: Z = 3.27 (P = 0.001) o:0 G:d no AOAlAOA with (1:? A

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

tt?cwﬁﬁ(izh_ét L. A XLt 3.48; 95% Cl, 1.65—7.37
H ZE Z3 Ay X E3.33: 95% Cl, 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% ClI
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]) e
Ebner 2012 25 73 1 77 10.7% 39.58(5.19, 301.75]
Ebner 2015b 23 S1 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% CI) 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% I t i
Test for overall effect: Z = 2.95 (P = 0.003) 001 o1 no AOA] AOA with 2:? 100

Comparison of live-birth rate after ET between AOA treatment and non-AOA treatment patient groups (random effects model).
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Oocyte activation by calcium
ionophore and congenital birth
defects: a retrospective cohort study

Netanella Miller, M.D., TIB Sh tINID RkSk kHIvyNID
Anat Her thIm tMD R n Shar yMD and Arie BktMD

DptmthbttG and Gyne IgyM r Medical Center, Kfar-Saba; © Sakler School of Medic Tel Aviv
University, Tel Aviv; © Genetic Institute, Mei MdICthSb dAthICtTIAII
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HiEfER

2006 FE M D2014FE (2T THEMIRFBRICHIL D LAF /47 TEMEILNLE
T o= IEBZRETLTLVET,

YR ETEOTIEHIL 7936 TZEDH>HL67SIEHZ BB RAEL TLVET,
DFEMIZ¥5 B IR B¥5955E 51 (88%)

QEEMIBFEICHILY D LAFA /DA T 0IBE L 1-E£8315l(12%)

Fetal defect rate by treatment group (ICSI vs. ICSI-Ca) and
multiplicity.

Variable ICSI ICSI-Ca P value®
Total cohort (singleton and twins)
Vital pregnancy, n 426 62 —
Fetal defect, n (%) 26 (6.1) 6 (9.6) .705
Singletons
Vital pregnancy, n 315 51 —
Fetal defect, n (%) 20 (6) 5(10) 385
Multiples
Vital pregnancy, n 111 11 -
Fetal defect, n (%) 6 (5) 1(9) 443

? P<.05.



Characteristics and pregnancy outcomes by treatment group (ICSI
vs. ICSI-Ca) for twins.

Characteristics and

outcomes ICSI ICSI-Ca P value®
Maternal age (y), 30.7 £ 4.36 29.6 + 4.38 412
mean +SD
Pregnancy, n 120 12 —
Healthy, n (%) 105 (87.5) 10 (84) .653
Fetal defect, 6 (5) 1(8) 442
n (0/0)
Second trimester 9(7.5) 1 (8) .588
abortion,
n (0/0)
Birth (wk), 3574+ 29 355+24 825
mean +SD
Weight (g), 2,238.9 + 551 2,063 £+ 510 153
mean +SD
Gender, 43/57 45/55 .82
female/male
2 p< .05.

Miller. Calcium ionophore AOA and birth defects. Fertil Steril 2016.
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Simultaneous removal of sperm plasma membrane and
acrosome before intracytoplasmic sperm injection
improves oocyte activation/embryonic development
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Simultaneous removal of sperm plasma membrane and acrosome
before intracytoplasmic sperm injection improves oocyte
activation/embryonic development

Kazuto Morozumi,* Tomohide Shikano,Jr Shunichi Mi\,'azaki,Jr and Ryuzo Yr:mr:aqimachi*1
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Pregnancy outcomes after
frozen-thawed embryo transfer using
letrozole ovulation induction,
natural, or programmed cycles

Prachi Godiwala, M D.,? Reeva Makhijani, M.D.,? Alison Bartolucci, Ph D.,? Daniel Grow, M.D.,?
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Crude and adjusted risk ratios of clinical outcomes
comparing programmed (n = 1,407), letrozole (n = 291), and
natural (n = 1,450) frozen-thawed embryo transfer protocol types
for all cycles.

Crude RR Adjusted RR
Pregnancy outcomes (95% ClI) (95% CI)
Pregnancy
Letrozole vs. programmed  1.04 (0.99-1.10) 1.05 (0.99-1.10)
Natural vs. programmed 0.98 (0.94-1.01) 0.98 (0.95-1.03)
Letrozole vs. natural 1.07 (1.01-1.13) 1.06(1.01-1.12)

Clinical pregnancy
Letrozole vs. programmed  1.08 (1.00-1.16
Natural vs. programmed 1.01 (0.96-1.06
Letrozole vs. natural 107080115
Ongoing pregnancy/live births
Letrozole vs. programmed  1.12 (1.03-1.22) 1.11(1.02-1.21)
Natural vs. programmed 1.07 (1.01-1.14) 1.06 (0.99-1.13)
Letrozole vs. natural 1.04 (0.96-1.14) 1.05(0.96-1.14)
Biochemical loss
Letrozole vs. programmed  0.75(0.49-1.15) 0.80 (0.52-1.24)
Natural vs. programmed 0.72 (0.56-0.92) 0.74 (0.56-0.98)
Letrozole vs natural 1.05 (0.68-1.61) 1.08 (0.70-1.66)
Clinical loss
Letrozole vs programmed 0.74(0.47-1.16) 0.76 (0.48-1.19)
Natural vs programmed 0.58 (0.44-0.76) 0.62 (0.46-0.84)
Letrozole vs natural 1.28 (0.80-2.03) 1.21(0.77-1.92)

Note: A single model was used to estimate crude and adjusted RRs for each outcome. The
second group in each pair is the reference group. Cl = confidence interval; RR = risk ratio.

) 1.08 (1.01-1.15)
) 1.01(0.96-1.07)
) 1.06 (0.99-1.14)

Godiwala. Pregnancy outcomes by transfer protocol. Fertil Steril 2022.
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