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The evolution of Time-Lapse at Boston Place

First Clinic London First Clinic UK
100% Time-Lapse 100% EmbryoScope

First Clinic Worldwide
designed around Time-
Lapse

First World EmbryoScope+ (post validation)
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Efficient workflow
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32-44h \ 36-47h \
[N
PN Check
>1 h i Anytime
<1-Sh /
’ PN Check
16-17hpi

35-44h /

~ Retrospective n=17816 fresh cycles
~ 4 IVF clinics from 2006 to 2010




Procedures occur at the best time for the embryo

Day O

Day 1

Day 2-4

3
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Time flexibility to perform stripping, IVF, ICSI

Time flexibility to perform Day 1 checks

Time flexibility of when to check embryos

Time flexibility of when to call patients

Early ICSI|I > More Day 5 Blastocysts

Time flexibility of when to biopsy

Time flexibility of when to freeze




Time-Lapse as a tool to improve PGS/Vitrification Workflow
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How much does it cost you not to be 100% time-lapse?

New clinic in London would save money within 1 year

®m Reduced Lab
Rental Space

Reduced Risk (1

0

human error per 5
years)

1 Years 2 3

Not included: savings in consumables, increased patient referrals, 6% patients not requiring FERCS,
other intangible benefits (i.e. reduced recruitment costs, staff morale, increased patient satisfaction)

Depends on:
Country? Tax? Staff costs? Expertise availability? How many cycles? Current practice and current performance?
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Name ES-D-2812171552_40228
Patient ID E£S-D-2812171652_40

Embryo summary

Procedure Number
Embryos Transfered 2
Embryos Frozen 3

First embryo for transfer

Second embryo for transfer

Frozen

Plasse nate thatif you have had embryos fren sith us wewillbe in contacton an annual basis 1o askif you

ich to extend storage (There is an annual Srage fee)

\tis vital that you keep the dinic 1 1o 832 with any changes i detals of GroumSENCe We can be contackd The first clinic i

3t Bosion Plsoe Clinic, 20 Boston Piace. LONDON, NW1 8ER.

\We hope that you had 3 peasant treatment

‘and we would ke towish you the bestof ek

Involve your patients

o
2013-12-11
7393178935
Slide ID D2000.01 01_S0008_1000

EmbryoScope™

the UK to offel

cyck with us at the Boston Place Cinic

e
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Improved patient expectation management
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Improved patient expectation management
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Morphology

Time-Lapse

AV
7/



Reverse Failed Wobble (W)
cleavage Division (FD)
(RC)

Extruded
Material

Multi
nucleation

Cleavage Patterns

Twist-and- Direct cleavage
crumble (TnC) 1-3+ (D1-3)

Perivitelline
threads

Direct cleavage
2+ (D2+)

morphological
features
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Low Embryo
Incidence | Quality

0 Counsel patients of
0 almost futile chances

D of pregnancy

o . P Consider for
0 ~ ~ treatment

53/4699

= " no evidence of reduced developmental potential

Counsel patients of
- reduced chance of
CAIVY LA o good quality embryo

Impaired embryo development
Healthy live birth not verified

Impe”al CO“ege due to reduced # of embryos for transfer
London CFLHICKMAN@GMAIL.COM



Increased efficacy in
embryo selection
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ORIGINAL ARTICLES: ASSISTED REPRODUCTION

®- Does the addition of time-lapse
Clinical validation of embryo culture morphokinetics in the selection of
and selection by morphokinetic embryos for "a“,ffer e LS
analysis: a randomized, controlled  Pre&haucy t’r?;‘i’s' A randomized
trial of the EmbryoScope

Linnea R. Goodman, M.D., Jeffrey Goldberg, M.D., Tommaso Falcone, M.D., Cynthia Austin, M.D.,
and Nina Desai, Ph.D., H.C.L.D.

Irene Rubio, Ph.D.,? Arancha Galan, Ph.D.,? Zaloa Larreategui, Ph.D.,? Fernando Ayerdi, Ph.D.? Department of Reproductive Endocrinology and Infertility, Cleveland Clinic, Beachwood, Ohio

Jose Bellver, M.D.,? Javier Herrero, Ph.D.,? and Marcos Meseguer, Ph.D.?

# Instituto Universitario IVI Valencia, University of Valencia, Valencia; and Byl Bilbao, Bilbao, Spain

Outcome results per intention to treat, per cycle, per transfers and per embryo transferred. Outcome results in cycles with selection, stratified by day of transfer and age.
Outcome TMS group Control group RR Pralpe  Clinical outcome ™ cs Palue
4 s with oo e s 405 T auhie a1 e |
Pregnancy (% of all treated cycles) 61.6 (56.9-66.0) 563 (51.4-61.0) 1.09 (0.98-123) 12
Ongoing pregnancy (% of all treated cycles) 514 (46.7-56.0) 41.7 (37.0-46.6) 123 (1.06-1.43) 005 Al transfers, <40y old n=110 n =110
Al transfers 415 n CPR 79110 (71.8%) 72/110 (65 5%) 10
{ g £53(606-607) G11(561-650) 107(095:119) 2 NI HA2E A PAGES e A
Ongoing pregnancy (% of all transfers) 545(496-592) 453 (40.3-504) 1.20 (1.04-1.39) o1 | “cer 67/1 (73.6%) 61/91 (67.0%) 33
77T 778 R 96/173 (55.5%) 83/162 (51.2%) 43
Early pregnancy loss (% of all pregnancies) 166(126-214 258(206-319 064 (0.45-0.91 01 Pregnancy outcomes n =81 n=73 23
Prslacopedin gl o ool g S Viaie gleton pegnancy w603 w5
" " ) 3 twin pregnancy 5. 1
Implantation rate (% of all transferred embryos) 449(414-484) 37.133640.7) 143 (1.05-1.39) ) 02 Viable tripiet qeonanv_____ __ e __DO%%),.  ____. o- ol e
Note: 95 9 volue Faher's enact test). Totad rumber
of cycles aw aho presented in beackens. . . . ¥ .
i G von o e e S 04 through viewing of time-lapse video footage. In the TLM
group, patients with the plan for blastocyst transfer had their
1292 I VOL 102 NO. 5/ NOVEMBER 2014

top-quality embryos determined by morphology and then the
morphokinetic score was used to preferentially rank the best
embryos for transfer. Positive and negative features were as-

+5.2% ns

e Negative points: cc2 <5 hours (—1), presence of multinu-
cleation (—0.5), presence of irregular division (—0.5).

e Positive points: t5 45.8-57.0 HPI (+1), s2 0.0-0.1 hours
(+1), s3 1.4-7.0 hours (+1), tSB <100 HPI (+1).
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EmbryoScope improves live birth rate N

Are culture conditions improved over conventional culture due
to uninterruption?

Time lapse improves chances of live birth. Use of EmbryoScope and selection models is increasingly
CARE data >1000 Live Births (1/5/11-28/2/14) effective with advancing maternal age

In house Live birth per ET (%) by female age

refrospective (n=5801 ICS) ; % live birth uplift _— 5
 analysis | i oot
S n= 5801 ICSicycles ® [ [ * More active

50 A deselection

L

. Standard methods *P=0.055 P ¥ «  Older patient
[small box incubation w i embryos less

ond morphology)

. resilient to stresses |
P<0.0001 % 22%** of standard

2 cultuwre?
25 | Time lopse / "
24 [EmbryoScope and 20:7 ~11%*
CAREMQapsS)
10

\ -

[ 0

[

Female Age (yrs)
b~
lnlCARE,e rtility - BaiCARE ertiity _‘

Slides reproduced with permission from Alison Campbell
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Time-lapse improves clinical outcome? SRCTs

A Ongoing pregnancy, Intention to treat B Early pregnancy loss
Kahraman et al., 2013 |- b unE o Kahraman et al., 2013 |- e e —
Rubio et al., 2014 - = Rubio et al., 2014 - —-
Siristatidis et al., 2015 |- —— Siristatidis et al., 2015 |- I
Goodman et al., 2016 |- - Goodman et al., 2016 |- —_—
Kovacs et al., 2017 - = Kovacs et al., 2017 B =
Total (random effects) |- .

Total (random effects) |- ’

1 " PR S S " P O T SR
0,1 1 10 T T —
S 0.1 1 10
Relative risk RO
Relative risk

Favours control€  =»Favours time-lapse i
Favours time-lapse €= =»Favours control

(& Live birth, intention to treat

|
I

Kahraman et al., 2013

Siristatidis et al., 2015

-
Kovacs et al,, 2017 B -4_._

Total (random effects) |-

1 " i A b 4 4 4 i Rttt ot h
o 0,1 1 10
ELSEVIER Relative risk

Favours control€  =»Favours time-lapse

Reproductive BioMedicine Online DOI: (10.1016/j.rbmo.2017.06.022)




Cochrane
Library

Cochrane Database of Systematic Reviews

C

Time-lapse systems for embryo incubation and assessment in

assisted reproduction (Review)

Armstrong S, Bhide P, Jordan V, Pacey A, Marjoribanks J, Farquhar C
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Well AB-3 Embryo ID: AB3 | Well AB-2 Embryo ID: AB2 | Well AB-11 Embryo ID: AB11

Annotate

Compare & Select

Current Last Morph. Last Saved
Well Dec. o NOT2PN t2 t3 t4 t5 tB TE stage grade image e
AB-2 [ ) ® 252 372 378 485 1047 A B osareps 2 A
o @ AB-3 VAL ® 22 334 | 337 | 437 981 B B Imperted modd
Created 2017-05-01 by Vitrolife
AB-4 [0S
Patient N
e AB-5 Y A KIDScore DS is defined by Vitrolife A/S based on the ~ +
SE— knowledge and experience extracted from our ‘=
Patient ID ( available KID data (please see the use manual for the ||
3489 AB-6 IR O EmbryoViewer software for a definition of KID data).
AB-7 I8 Aa The model is based on morphology and
morphokinetic traits associated with the implantation
AB-8 Y a potential of embryos transferred on Day 5. It is "
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| P
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Save score
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Clinically Relevant Time-Lapse identifiable Features

not possible to identify with static observation

t2

Positive

45.00

40.00

35.00

30.00

t2: Total Fresh and Frozen

Negative

25.00

20.00

15.00

45.00

40.00

35.00

30.00
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120.0 100.0 80.0 60.0

N=1507 KID embryos

40.0 20.0 0.0 20.0 40.0 60.0 80.0 100.0 1200

25.00

20.00

15.00



Similar patterns throughout morphokinetics
Identify and Remove Redundancies

13: Toual Fresh and Frozen 16: Total Fresh asd Frozen

. s 14 Total Fresh and Froaen Tocal Fresh and Frozen negare
‘ e
- Toul Fresh and Frozen 18 Yotal Fresh and frazen 1 Total Fresh and Frozen
I ﬂ:u-lm-dum [

# *

l!t'ou”mh-"nm M Total Fresh and Frozen

Negats
- ‘ e o ’ -
i s - - - s
& S i3
R —
" e - -

18 Total Fresh and Frozen

R S S -
E s 2§ F & 0
w
3 H £
i i i H
: | :

we " w wm w

N=1507 KID embryos

AV
7/



Prediction of Aneuploidy
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160 |

v Aneuploid
140 ¢  Euploid

120 -
100 -
80 -
60 -
40 -

T
20 -

t2 t3 t4 t5

N=535 Known Ploidy Blastocysts

t6

t7

t8

t9+

tM

tsSB

tB

tEB

tHB



Prediction of Live Birth from Euploid Transfers
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Increase embryo selection efficiency

06- AUC =0.664
Total n =968
n=193()
04-
n =240 (**)

o n=250()
|
o
X

0.2-

n =97 (*)
n =188 (*) I
0.0- l
1.0-25 25-40 40-55 55-75 75-99

Score
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Improved decision for multiple transfers
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Chance of multiple gestation when g Chance of multiple gestation when we
we recommend 2ET recommend sET

39/, 52%
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Mitotic errors leading
to aneuploidy, but not
affecting genes crucial

for blastulation

Metabolism too fast Errors in ‘genetic
overusing limited instruction’ for
cytoplasmic future embryo
resources development
or too slow and

mitotic cycle
disrupted
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Continuous improvement e
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Expensive set-up

. . Most expensive per patient
cost-saving over time

el

Cheapest

ACCESSIBLE

Non-INVASIVE INVASIVE

NON-INVASIVE

INCONSISTENT

Lowest Inter and intra-operator
CONSISTENT agreement

Increasing consistency

0:0

Poor quality evidence of efficacy of prediction

PREDICTIVE OF
OUTCOME



Unusual
Embryo
Cleavage

Demographics

Tightness

Endometrium

Technique

Expansion
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Al in Embryo selection e

e
e

ACCESSIBLE

NON-INVASIVE

©

CONSISTENT

O

PREDICTIVE OF
OUTCOME

additional parameters
not detectable by
optical observation of blastocysts




Imagine what Al with Time-Lapse can bring to Drs and
their patients
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Enhance
Clinical Excellence

AV

/S



Making Al Accessible to all IVF clinics

To evolve evidence based medicine and

invigorate the best type of intelligence:
the one that is not artificial

Dr Cristina Hickman

Chief Scientific Officer - Apricity cristina@apricity.life

Advisor - TMRW hickman@tmrw.org

Founder - IVF Professionals cristina@IVFProfessionals.com
Scientific Representative - British Fertility Society CFLHickman@gmail.com
Lecturer and Supervisor — Imperial College London CHickman@imperial.ac.uk
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