


The high-possibility fertile phase extends
from 5 days before ovulation to the day of
ovulation
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spermatozoa can survive in the female reproductive tract for 5-6 days after intercourse
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Semen Analysis

Volume = 2.0mL = 1.5mL

Total sperm number = 40 millions/ejaculate = 39 millions/ejaculate
Sperm concentration = 20 millions/ mL = 15 millions/ mL

Total motility = 50% = 40%

Progressive motility = 25% = 32%

Normal morphology = 15% = 4% (Kruger Strict criteria)
Vitality = 50% = 58%

pH >7.2 >7.2

Liquefaction: Complete within 60 minutes at room temperature
Appearance: Homogeneous, gray, and opalescent

Consistency: Leaves pipette as discrete droplets

Leukocytes: Fewer than 1 million/mL



Assisted Reproductive

Technigues

Intra-Uterine Insemination (1UI)
— Atrtificial Insemination with Husband (AIH)
— Atrtificial Insemination with Donor (AID)

Gamete Intra-fallopian transfer (GIFT)
Zygote intra-fallopian transfer (ZIFT)

In vitro fertilization (IVF)

Intracytoplasmic sperm injection (ICSI)
Pre-implantation genetic diagnosis (PGD)
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Intra-Uterine Insemination
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Male Factor Infertility

» Best results with Ul are achieved when
Total motile sperm count (TMC) in the
Insemination specimen exceeds 10 million
14% or more have normal morphology

* Higher counts do not increase success

* |Ul Is seldom successful if fewer than 1
million total motile sperm are present
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Male Factor Infertility

e« TMC < 1 million: ICSI

« TMC > 1 and < 10 million:
IVF can be performed if infertility duration
IS 2 years or longer

« TMC > 10 million: IVF is indicated If the
duration is 3 years or longer. If the woman
Is older than 36 years, IVF may be
considered earlier
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Male Factor Infertility

 Indications for ICSI
Total motile sperm count < 1 million
< 4% normal morphology and TMC < 5
million
No or poor fertilization in the first IVF cycle
when TMC < 10 million
No or poor fertilization in two IVF cycles
when TMC > 10 million
Epididymal or testicular spermatozoa
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.. INVENE—fa ¥ Al (intracytoplasmic
sperm injection )

. HHAE MFrewFE A (subzonal sperm
injection )

o.  EHHIE EESETT (assisted hatching)
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.. HETTRSYNZFE (in vitro fertilization )
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sperm injection )

. HEIT=ZE N U H HUFE (testicular sperm extraction )
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s & BR 5L (in vitro fertilization; IVF )
ARS8 (0015 (intracytoplasmic sperm
injection; ICSI )

Ta?)52 5d. (gamete intrafallopian transfer; GIFT )
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Meiotic Resumption (=M II)

14-24 | 10-12 . .
Before LH surge || hours | hours just before ovulation
Oocytes i\ l
Germinal Vesicle GV breakdown
(GV)—intact % ( GV_BD) =
— — = Meiosis | resumes
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Yen and Jaffe’s Reproductive Endocrinology 6™ Ed &Speroff Clinical Gynecologic Endocrinology and



Pre-ovulatory follicle
= Graafian follicle

Cumulus
cells LH surge
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s Meiotic Resumption (=M II)
Mural SO §P R
granulosa Y SN St N
cellg ' :
Granulosa = P4
| H— luteinization Oocyte freed

I . ¢ ' ! ~
Cumulus expansien from attachment R C=
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> Plasminogen activator ¥ Plasmin T =—> Collagenase T = Ovulation

28

—> Prostaglandin secretiom=> Contract smooth muscle=—> Ovulation
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HAETEIN (Controlled ovarian stimulation)
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follicles development(&JE’t) trigger final oocyte
‘ for 7-9 days or more—> maturation (B 0[)
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| (controlled ovarian stimulation by rFSH) | y X
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"HEDNEE |
FFHFSH+/-

Drugs for ART
LHOR Az,

Ak: Clomiphene citrate or Letrozole A
FZ T E4: Follicle-stimulating hormone (FSH

. Puregon(fr#:5E)Gonal-F(& %) 1 lo g—acting):SH (Elonva)
N FE5T: Human menopausal gonadotropins
(HMG)Menopur(%g;ﬁ*@) ® FFSH+I’LH Pergoveris(fi2277)

""""""""" ey (4
Human chorionic gonadotropin (hCG) SO T-RE >

GnRH agonist  teuplingiittypecapeptyi(&l ) AUEK)

Gonadotropin releasing hormone analogues
(GNRH agonist)  Leupingiithipecapeptyictie)

Gonadotropin releasing hormone « = . ) vims 141
(G N R I_ antag on |St) Orgalutron (Zz4T-42)/Cetrotide (i {5:3=)




HAETEIN (Controlled ovarian stimulation)

AT L 1~3(RaHE
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GnRH agonist vs. GnRH antagonist:
! /ZAJ T
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1y [5]:5Efolliclefirsg8URs
| FSHimlE
__GnRH agomst ﬁvf-#»
T R G R A T NF
19 21 23 25 27 M 3 5 y & 9 hCG
5 2R B
A ® H/:ﬁz}r{i 0% P?;rﬁur{i WE % 9P 41
# 94t Oocyte Embryo
5y ? ? a O % D FSHig @Ak hCG pICk up transfer
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Ve | ase— i o 5 O @ | r/a—— A
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W EARERATS-TX: WERERARBT-10%: O (3 O @ _
BT A BT g o Q
FSHA& LH %3~ ists 3% fm GnRH#: % 9353@/——>LHF$‘4R.O O O % GnRH antagonist i d
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(Eur. J. Obstet. Gynecol., 2004;
LHr %] FE4& Textbook of ART, 2004)
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(frequency)

—->FSH and LH in pituitary gland
—->Ovary: follicular growth, ovulation
and corpus luteum formation
—>Estrogen and Progesterone h
affects the endometrium

Hypothalamus: GnR MUY

Pulsatile GNRH (t % : 2-4 min) A

Amplitude

Follicular Luteal

« GnRH (Gonadotropin Releasing Hormone)

— X e 2~4 min

— produced in the arcuate nucleus of the hypothalamus, in a
pulsatile fashion

— Control FSH/LH by different frequency

- R BRE] A P

— g BRI FIEE(3~4h)

— Decapeptide

EH-EOO-EO-D-EO-E-EEE




GnRH and GnRH-R binding

328 amino acids

- AR =

GnRH receptor

N-terminus

e

Disulphide bridge: C14-C200; C114-C196

Modifications

Deca-peptide

E%E&E;ﬁ%ﬁ

AU ER

e Position 6: | enzymatic degradation
e Position 10: T potency

Anim Reprod Sci 2005:88:5.28 ® POsition 6 and 10: T receptor affinity



GnRH JH{LIY]
Croad—(HHEHEHEH (- ()
— & # % GnRH agonist

e e X 3

-- ex. AA 6 modification

- P GRE ik LM o
->Long acting, o '}”l \{" /\
e = 8 A N
—r n & 5
desensitize air i 0§ 5 R E
Mp & ARAE A AT3-TR : Hp &R A ABIST-10K : E
GnRH receptors P B o A T £ ;

after days of stimulation ~ P/AUF#Ee - kiR SRS LIRE

Tk #4# GnRH antagonist W4 F™™

--AA 1,2,3,6,8,10 modification "\ !‘1
i 'i
H#m4EGn
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GnRH#p 1 |

(Eur. J. Obstet. Gynecol., 2004
Textbook of ART, 2004)



 QOuvulation induction/ Controlled ovarian
hyperstimulation
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2. Injection sc
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Clomiphene Citrate Treatment

FSH =
FSH
Follicle growth,

E2 rise
5 _ ~ Day18 ->E2>200 pg/ml for >50 hrs
Hypothalamic level: ER depletion &g pi positive feedback
2‘;"3’”2"6 = GnRH: tfrequencytamplitude >LH surge
MC % > FSH1LH W FBEE5- 12K G HTR)FIL surge

~—— 5 days —— (R QODIE )
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Two Cell-
Two Gonadotropin
Theory

Theca cell

LH

Cholesterol

CAMP ——————P

A\

Androstenedione | Testosterone

Cumulus  pellucida
oophorus

e
RO .
AN Antrum  Granulosa

(Clin. Gynecol. Endocrinol. Infertil., 6th Ed.)
(Textbook of ART, 2nd Ed., 2004)

FSH

’Granulosa cell

- Aromatization

Estrone Estradiol
M
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Aromatase Inhibitor Treatment
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Two Cell-
Two Gonadotropin
Theory

Theca cell

LH

Cholesterol

CAMP —————P>

A\

Androstenedione | Testosterone

Granulosa
cells

(Clin. Gynecol. Endocrinol. Infertil., 6th Ed.)
(Textbook of ART, 2nd Ed., 2004)
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FSH

estosterone
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High LH Levels are Unfavorable to
Reproductive Outcome

* High endogenous LH: increased incidence
of infertility and miscarriages

* LH inhibits granulosa cell proliferation at
high concentrations, and induce atresia of
follicles

* LH has a negative effect on the
endometrium
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Ovulation induction

feFFSH +/- LHZEUNAE
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To prevent LH premature surge

TEPGLHERE EF
(PREMATURE LUTEINIZATION)




HAETEIN (Controlled ovarian stimulation)

AT L 1-3(ERARE
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therapy
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GnRH agonist vs. GhnRH antagonist:
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EGnRHE: % &

u)\:"

(Eur. J. Obstet. Gynecol., 2004;
LHr %] FE4& Textbook of ART, 2004)
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Monitoring of Pituitary down-regulation:

a) Menstrual bleeding

b) E2<80pg/ml ———— =

c) P4 < 1.5 ng/ml % . ‘

d Endometrial thicknessM FSH ;}é; 7@ ﬁlj ;& %

I

19 21 23 25
BB Py

GnRH agonist #p & #

27 M 3 5 7 9 M1

o Gk g AR %ﬂ’%#” % 5P &t

oD Q“;O %” A o O

GnRH/% u =N : ;jgrj;?gg_- O O O @
O

MERERANITR:  MEREARET10%: O O 8

BT & B8 e e RS T & B gm 8 8 5 ©

FSHE LH % iss 8 fa GnRH#: = 5 & 2 ——>LHE K

(Eur. J. Obstet. Gynecol., 2004; Hum. Reprod., 2007)
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?[U%JLFL[F 2 ( Antagonist protocol )

“MC day 2-3 (early
follicular phase < - MB .

5(:“(1%:0 o w974t Oocyte Embryo
d ! FSHiEBA#F hCG pick-up transfer

follicular yet. The

ST S > GnRH.antagonist### | B 5p 230
4:Pooooo e

“ 36 h 3-5d

2 4 6 8 10 12
Cycle day & #f B A 4 P GnRH

N

‘ u n— GRH4p 41 2]
s = N

a B N

HEMPECGNRIE % 5

(Eur. J. Obstet. Gynecol., 2004;
LHr %] FEA& Textbook of ART, 2004)
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g ERr “
Ps JGoRl g R ”&rﬂ“‘”*”
Long luteal - a9 “jg % ® /\
e .5 = B H Aes
T T s A R N W K
Cycleday 15 17 19 21 23 1 MERARMITR:  MEHAEARBT-10K:
B& T A8 e e B& T 48 m e
With GnRH agonist FSH&LH’H\?’)‘&ﬁ‘giJU GnRH#&%%iﬁ&‘-ﬁLHF&%&
Short / flare-up :
| | | | | | | | IMCEE EEEE 1 :
Cycleday 15 17 19 21 23 25 27 M A
y y MC 1 hCG
75 IU gonadotropins }},%: /ﬁ ﬁ'] 17%(7? HXQP %ﬁé‘*ﬁ)\
. 0_ocyte Embryo
Wlth G n R H Cetrotide 0.25 RH ;}ﬁ A e pece Tapchr
. <> Orgalutran/Anffagon® P%J%J l
antagonlst e 00ie
| | | o
MC 1: 4 6 8 10 12

Days of spontaneous menstrual cycle

(Textbook of ART, 2nd Ed., 2004; Semin. Reprod

. Med., 2002 )
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43 Y/0, GOPO, LMP: 101-3-28, 100-12-25, 100-10-13, 100-9-14, 100-8-13,
100=7=18,

100-6-19, D/I:

3/26

WANT A BABY

1081 WITH FSH/HMG + CNRH-ANTA

IVE WITH GNRH-A + PFSH/HMG: POOR PERTILIZATION BY IVE, ICSI REQUIRED
D3 BLOOD TESTS: ¥NL

D3 TvS: AFC B

CBC/PT/APTT: WAL

VDKL AND HIV: NEG. FOR THE PATIENT
HSG: X-ray evidence of patency of DIJdI?‘IQj% @zjggzbeb is

seenn. Bilateral fallopian tubes are normal in this examination.
¥-ray evidence of small linear filling defect in the right
upper lateral portion of the uterus is seen.
SA: 15.2 M, 39%, 53%, MAR -/-

HYSTROSCOPY + D&C: WNL, NPD

PLEASE CHECK ANTRAL FOLLICLE COUNTS

Please check antral follicle counts

628, 9 INFERTILITY, FEMALE

Apa O ATHDD RTOADNEDS AR TUHD DITHTTARY AUVDERDRO ACTINERETA
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Mens & OBS Hx : LMP_(9[.0%5% » PMP .G pPETEdd

Purpose : [ JOvulation induction/monitoring only [ JAIH [MIIVF/ICSI  [JOther

v

Treatments VA
B &8 3 112[3|4]|5[6]7 9 |10{11(12]|13]14|15]16
A/8 A A B A AvAY AV AV AAY ]
B 3 AR v v
BERTERE T v
Mercilon (£:#18) |9k
Leuplin (Bp¥4) |&F; F
Cetrotide (43 %) |&F:; L # U.X| p o e
Menopur (£#%) |&TF: £EF| /25 3215050 o |52 |52
Gonal-F (R#%) [&F: K4| (-9/M or oo ool o e e
Puregon (R4 4) |[&TF; F
Pergoveris (182 A1) | F; ¥
Lab. Finding : 5 O@Jf' LS /‘f i
Date aﬂq ‘('4 O VA Le/(o
Stimulation day % s &)
Begm) |[4F /5 | P | >79¢ a
LHmiUm) | S b > 2 | 339 i
PGTRmg/ml) | A.0n 122 >.qp ¥
Endometrial
Thickness (mm) b. § 4 , 7 @ Q_(
Ro23A2z | | bx9 2o ) T
[SHL@w-I} RE A1 (cx& LY :
T-15T o9 19
%SM ! Rt il \°)(I7
L«L ’))(L
Follicular Size
Losoar | \3em | (PALG
LL AN 9+1 1 PXI-
& \]X°
Lt &7 1949
&<¢ 16x))
et [ (2x9
oy N £/ |

/
M] Check health list

[7|Check ID ifi\ Lk@ [6;_ 03.29
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Controlled ovarian hyperstimulation: %
i .fﬁﬁﬁaﬁﬁ%&ﬁéﬁ%éa@%ﬁ%&@%@”f i

BAALLZAARARERAORKRE

| - R @ [(O0aS(- G (1 (3|
) RER | seo293 | g ) Lusyoseen
| 5 L5 ooy ovakm Ei&
Ll s 8 Male fudtor + P/esew'e % 67
Mens & OBS Hx : LMP_(9(.0%.5¢ » PMP . G_() P&
Purpose : [ JOvulation induction/monitoring only [JAIH [VIVF/ICSI [JOther
Treatments _ 4 i/
A &8 11213(4|5|6|7|8|9(10(11{12|13]|14|15[16
A/8 A A AAA A A ARV
: % B 1 R 7 7
\ BTk E v v
’ Mercilon (£:81E) |92 Ak 3
Leuplin(Hp¥48) |KTF; F
Orgalutron (Zz4L2#)[Cetrotide (k43 &) |& F; L & 0;;{ QXY
. [-|Menopur (£3%£2) |KTF; EF | Sk+2% 5elysolysol o |2 | /3P
& |Gonal-E (R&n%) AT RH| ¢-9Pl 3001300 300 | 300] 362 | Jo» R
Puregon (1R &) |[&F; F
Pergoveris (22 A1) |RF; F




Controlled ovarian hyperstimulation:

Lab. Finding :

Date 249 o
Stimulation day
E; (pg/ml) M / ;
LHmiUm) | S (b
PGTR (ng/ml) Bi q D 15
Endometrial Lo
Thickness (mm) b.¢ el
Ro234xax | | b 22 )& <4
[;,,wgw_g RE. A1) [cx& LY
(= T-15] o9 L9
ﬁS/ Rt < é’ o X })

s Nxk

Follicular Size
Lo3oAl | 3, | (PALE

LT A1 97 | PXI-
&K X2
Lt 27 1929
&% [6x1)
hr¥ [2x9
J g\ qr) ¥

N/ Check health list 7ICheck ID £ B udg (L1 02 59




Implantation Window

Menstruation

Fertilewindow

O Progesterone
Implantationwindow
= effect

Natural embryo selection window

ovulation

e - »
. (284
ase:
P - Profiferatve prase Secreiory phase

Cycleday: 1 3 5 7 9 1" 13 15 17 19 21 23 25 27

--Receptive to blastocyst implantation ~6 days
after ovulation and remains receptive for 4 days.



n!’.-'grndtrannus Dysnchronous

A natural conceptio B in vitro fertilizatio

(IVF) oo
L retrigval
Dnil;t af =
Surge Embryonic | administration
' ' Window of
Implantation
L
———3
Progesterone Hime Progesterone time
- = ! e Endometrial
Window of « 16-24h il
I L Implantation

Embryo and endometrial synchrony involves both the endometrium, whose window is determined by the progesterone stimulus, and the embryo,
whose widow is relative to blastulation. (A) During natural conception, a rise in progesterone follows the luteinizing hormone surge and leads to the
opening of the endometrial window of receptivity, which overlaps with the window of embryonic blastulation[and implantation. (B) In in vitro
fertilization, natural coordination can be lost. The rise in progesterone after the owulation trigger is faster and more robust, and the
progesterone stimulus shifts the endometrial window of receptivity by 16 to 24 hours. Additionally, blastulation may be delayed, particularly in
older, low responders. These two factors, either alone or together, result in a physiologic dyssynchrony that cannot be predicied before the
cycle start and may not necessarily be reproduced from cycle to cyde.

Franasiak. Endometrial and embiryo dyssynchrony. Fertil Steril 2016,

o A. Natural conception:

# LH surge — ovulation — oocyte exposed to spermatozoa —> embryomic window of implantation (WOI, blastulation)
# meaningful P shortly after LH surge 1 — secretory transformation —endometrial window of implantation (WOI)

o1 B. IVF (lost of natural coordination = embryonic-endometrial dyssynchrony):
o 1.P 1 faster (16~24 hr)

o 2. bastulation may be delayed (older, low responders)




Corifollitropin alfa (Elonva®) Is a

a-Subunits’ B-Subunits?

Corifollitropin alfa
92 aa
[
hCG t¥2=40 h I
92 aa |
|

aa = amino acids; t¥2 = half life.

1. Adapted with permission from Strauss J et al. Yen and Jaffe's Reproductive Endocrinology: Physiology, Pathophysiology, and Clinical Management. 5th edition.
Saunders; 2004; 2. Fares FA et al. Proc Natl Acad Sci U S A. 1992;89:4304-4308; 3. PUREGON® (rFSH) summary of product characteristics, 2010.; 4. ELONVA®
(corifollitropin alfa) summary of product characteristics, 2010.



Comparative Pharmacokinetics

Corifollitropin alfa
rFSH

t,, corifollitropin alfa = 69 h
Tpax = 36-48 h?

z
=
g
- t, (FSH=40 h
7 Tpax = 10-12 h

Stimulation days

rFSH = recombinant FSH; t1/2 = half-life; Tmax = time to maximum concentration.

1. Adapted with permission from Fauser BC et al. Hum Reprod Update. 2009;15:309-321; 2. ELONVA® (corifollitropin alfa) summary of product characteristics, 2010;
3. PUREGON® (rFSH) summary of product characteristics, 2010.



Dual suppresion:

(GnRH agonist down-regulation protocol)

Long protocol

2.3 Weeks Of mEr&ilquglrg of Pituita-ry down-
(m 2 nolphﬁsm) O Trigger: hCG
ra pl SSdaVS 3% Endorﬁetﬂgl%ickness <8 mm \,
GnRH agonist
FSH
GnRH antagonist
FSH
Mid-luteal phase Onset of stimulation

of previous cycle

GnRH antagonist protocol /

Trigger via hCG vs GnRHa
* hCG trigger = longer and stronger luteotropic activity
* GnRH agonist (GnRHa) trigger = more rapid luteolysis
LH-surge after GnRHa triggering versus natural cycle

14h

P. Humaidan. Human Reproduction Update 2011, 17 (4) : 510-524

Trigger: hCG
or GnRH agonlst

:’ Flare up “.
FSH & LH 1
JRED
A4 HELH surge

(EE#H , 1E|durationlﬂﬁi§)

., FSH surge (hCG tnggerﬁﬁﬂ‘k) K
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» PMP QR SRS
Purpose : [_]Ovulation mducnon/momtormg only [JAIH ZTIVF/ICSI [:\]/Other
Treatments J . e
A AN ST e s o o nniAntagonist protocol#&n
A/ B Vl‘f@o%l‘%»%%” A7 Dual trigger'
R T o ! /1 vIX .
BT AR [ VXV GnRH agonist (Decapeptyl ® 0.2 mQ)
Mercilon (£:#81%) |2k
Leuplin (# 5 #) _|&F: _F > +low-dose hCG (Pregnyl®)
Cetrotide (72 4% %) |8 TF; F .25 Jos o5 e B lh
Menopur (A%2) |& T, & | ]| B Il o5]7s leslsvlion [fHOHSSENhCG R 450~1500 IU]
Gonal-F (R#9%) |RF: F
Puregon (% & #) |& F: [ F|mo-7 75 [ pas S |8 5 iso \SD
Pergoveris (&2 A1) | F; ¥
Lab. Finding : 2 A B L
Date Y/50 /3 b | i 4*[& 4/
Stimulation day i ; ___; i &
E; (pg/m)) 30.6> b 3> |4 A\ {
LH (mIU/ml) 3.Qo [>5 timd 2.23 ALY %
PGTR (ng/ml) | 0.T3 0.4 0.0 05 i %
-n?::"k:';';:‘g.::‘.‘..; 2.8 | 98 | >0 (&
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LT Uxq Severe (o] \ixf dmz |27
LC 2040 [IbX] S‘yt\-a‘:] Teal (\‘lew.l'( Wl
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» PMP vG P | X CAA
Purpose : [ ]Ovulation induction!n{oniloring only [JAIH SIVEICSI [ JOther
Treatments 50 kq A Vv
A 4935 v 1]213[4]|5]6[7]|8]9[10/11[12]13]|14[15]16
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BB iR V VARARA
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Use of progestogen to block LH surge

* The LH surge is caused by the increasein Hypothalamus
plasma E2 at the end of the follicular phase  ~ =1{,

* Studies on contraception have shown that |
progesterone is able to block this LH _ GnRH
surge and therefore ovulation P LA O

« Experiments on monkeys have shown that g
— The administration of a progestin D/ (L

(levonorgestrel) at the beginning of the cycle \:

prevents the LH surge despite the increase in
E2, for as long as it is continued

— The inhibition of the LH surge by progesterone
Is a hypothalamic action

(Massin N, Hum. Reprod. Update, 2017)



OVARIAN STIMULATION FOR IVF/ICSI

Exogenous P

Prevent LH
premature surge




Different IVF Protocols

Short Protocol

Luteal

imulation

PPOS

Progestin Prime Ovarian

Luteal

Follicular Phase Luteal Phase

... 26 27 28 @ 02 03 04 05 ......... 10 11 12 13(14) 15 16 17 18 19 20 21 22 ......

rFSH + LH
GnRH Agonist

rFSH + LH

GnRH Agonist

GnRH

rFSH or HMG
* GnRH Antagonist

HMG/FSH

Provera/Utrogestan/Duphaston

_ Trigger : Transvaginal Oocyte Retrieval

83



or modulators or cofactors

o e VSR A A b T v ,
'}F“ Fﬁ “ S @ }i '*ll /;Imfﬁg éé: i+ N /ﬁ'\‘ hCGmlg ¥ Why?[Mutated VEGF-receptors ]

Long half-life High VEGF secretion (genetic predisposition)
dose per follicle
(genetic predisposition)

(hCG: ttLH%ﬁ@E@luteotrom&E%igity)
' VEEF >

i N ey
signal with VEGE -

AFSH-R ! vascular |

bility

VEGE » permea
VEEF > OHSS

Granulosa- Loss of fluid to

luteal cells third space
VEGF ’ \ /

gestation proteins

T with Multiple VEGF
multiple follicles [1 modulatary] S

7 % g P(luteotrophic activity 1 1 )=% & g &2 OUSS¥ & g B &

(Humaidan. Prevention strategies for OHSS. Fertil Steril



Trigger via hCG vs GnRHa

 hCG trigger - longer and stronger luteotropic
activity

 GnRH agonist (GnRHa) trigger > more rapid
luteolysis

LH-surge after GnRHa triggering versus natural cycle

GnRklla 14h

Natural
4h |

20h

0 20h 48h
P. Humaidan. Human Reproduction Update 2011, 17 (4) : 510-524
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* DN RFUEREE OHSS

4t & OHSS #97% £ 3F # 1t

il R

(K 7 A

L REETH

b

RN pemenbiie) T

e
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5 = R R E—IR TR K

(911E23Y 7

B

R MAE(Azotemia)

ERET T

BYE |RE YA
Enlarged ovary 5-12¢cm |>12cm various
FELAR v E BRE x4
B4 Bk #% 7K (Hydrothorax) - A %
B o R %5 < % +/-
£n#2 35 5% (Thromboembolic - +/-
disease)
ARDS(B AR # 8 E) . - -
| Het (%) 2 <45 =45 =55
<15000 =15000 =25000
R 2 fie (H 2.58) # 16 E¥ EH EH
Cratinin (ng/mL) <1.0 1.0-1.5 21.6
CCr (mL/min) >100 50-100 <50




A TEAEHE & 5% 25 DY SR A8 FE IR (5%
27D

gherasulin-tFulghesy-1994)— others
suggesting greater gonadotropin dose
requirement (Homburg 1996)

* No good way except prior history
« BLELSA RN T AT e A 18 I JE
o A PEZ IR ED T E b

» HEEZHAIBCHINE - e S 1T 28N

SIEEREEZETEEE > FE—EE S | (Kim YJ 2010;

Swanton A 2010)




CHRBHINREERFERREE (OHSS) RYSAL - oA ghaR 2
ADNEL iR

BEs BRI 5 HE VK
CiH T ABIRE B &2k A

DR PR AR 28 5 1 A*ﬁ%ﬁ%ﬁ%ﬁ’f@ﬁﬁ%ﬁﬁl% (hCG) JEHR3I -7 K
Pk Stant2]

A—1128 N E SR 2T 6 KETEEZ EUNFfr - SEEUHE 20 FEONF »
2 KT A3 LG - S RKKEI=2 » & ﬁﬂn’t%’z 2~ JERRDA
IR o %ﬂ%iﬁ%&‘fﬁrﬂﬂwﬂ SHAER4I6 N~ AR=EAK - T
SIH—THpm BN

A EmCAL125, CEA, CA199
B[ E#CBC, electrolytes, GPT(ALT), BUN, creatinine
CHhRE 7K

D51 K &normal saline

2014/4/24



Oocyte retrieval (Egg pick up)

Y



Timing of Oocyte Retrieval

« Scheduled at about 34-36 h after hCG injection:
the oocytes are expected to ovulate at 37 h post-
hCG.

« After hCG injection, the intercellular connections
between the granulosa cells and the oocytes are
Interrupted

* Meiosis Is resumed and the oocyte progresses
from prophase | to metaphase |II.




103 r:% REXSE
Erﬁ_%?—/\

» HUFHYIRHR — OB IR R

( ’1uman chorionic gonadotropin ) J¥5J1% %4
/INBF

n 20~24 hr
5. 34~36 hr
c. 40~44 hr
. 48~52 hr
B

2014/4/24



Preparation of Materials for Oocyte Retrieval

1. Place the test tubes, handling
medium, and thermometer in a
warm block on the staging stage

2. Flush the aspiration needle and
its tubing with medium.

3. Single lumen v.s. double lumen

needle
(The dead space of the needle
and tubing is about 1 ml)

Aspiration Unit

Echo Tipping

Ovum Pick-up Needle
(Textbook of ART, 2nd Ed., 2004)
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Flushing ;' o
medium ‘ _
S i )
A ‘
5 ™ 4}
‘\

l'é!»

2 4

To suction
pump
El
)
\_/

(Textbook of ART, 2nd Ed., 2004)
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Culture
medium

Low density
High density

Centrifugation
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(in vitro fertilization)
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N T ATE A Ryn] B e i HA R 1.2
Abnormal Luteal Function After
Ovarian Stimulation for IVF: Mechanisms

 Continued down-regulation by GnRHa
> LH{

* Induction of multiple follicles per se

 Removal of large quantities of granulosa
cells at oocyte retrieval

« Supraphysiological E2/P4 In early luteal
phase > negative feedback > LH {




Implantation Window

Fertilewindow

Implantationwindow

i !' I Natural embryo selection window

- = »
Phase:
Proliferatve phase

Cycleday: 1 3 5 7 9 1 13

Progesterone

Menstruation

15 17 19 21

27

--Receptive to blastocyst implantation ~6 days
after ovulation and remains receptive for 4 days.



Elements of Luteal Phase Support

« HCG: 1500-2000 IU i.m. g3d for 4 doses
from oocyte retrieval

* P4: from oocyte retrieval to 7-10 weeks
1) progesterone in oil 25-100 mg i.m. qd
2) utrogestan 200 mg p.o. or vag. tid-qid
3) Crinone gel 90 mg vag. qd

« E2: from oocyte retrieval to 7-10 weeks
E2 valerate 2 mg p.o. bid



. #2974t (Decapeptyl + Pregnyl ) :

1) KWl RALRE  AERLEOPM A

2) BRERRARAEF R, | AMAAKR LB 0 & RA R A A BT R
)il 3) R4 G L SF AR Wik LY

o asem: 002 4 57 awr § s30 45 212°pm

5) R4 B RiR4E ¢ Decapeptyl 0.2 mg (0.1mg/& x2 %) sc AFEM (ATFHMI L HFRLE)

+ Pregyl (HCG) |00 TU v im gLy iet (1632 44K AR 1 4K 1500 U Bty » 1 %P 68 »

VIR

36 _ff':- RERALA 24 ) z ¢

p 6) #ém(EZ,LH):ﬂ#-iH&__E Pk 8:00-8:45 + i SF itk side s © Tttt 7

. BgR
DA —RWL 12 BEER D FHM S NIRRT « RoBK -

By B[ DmgpHEBAEHN  pEF2ARRro¥rE P e d A T aer Dwdo 4

( _7_:_;_0__AM )EEIRE S Rt;ifs 51000 mg/ % EIBMAF) 1 X Fir% %+ 4 d 5B B progesterone
(RSmg/% > EEmMEAF)2 X

l\ /I BRI OAF B S ~ N s RS TFHRE L 0 A RBBR ~ B0~ OB R SR 3

EARRAURER ,
BRIPIR AR Bedh ST B3 B FRIP 14 A B4 18 A
1) Lopilexin @ R » H 8wk » HBR—f » RIPELRH =X
2) Mag. oxide o iR » 5 H w9k 0 HR—k 0 IRPAMA Z R
3) Scanol WAk » - H R » FHR—d o RIFERA— K lof
4)Estrade O » BB 2k Fh—d o RIPAAKL: 8B & A g |2 ausamk Ha—
Mo HE|SRE o (RIPE B RoEMR 0 B B T4 RBEA & — )
5) Progesterone 50 mg (25 mg x 2 %) im ALAEM  Tp i Ras: 8 (0 2 4 g /2 arsa
A4 100mg (25 mg x4 &)+ HEBRF o (BRIPEMNRME R4 SOmg » BF 2 %) o (Progesterone 4% 45
W EBB TR )
X 6) Dostinex o Hf-t — K » Bk —i » MIPHBRY Lok > HHBRD o
7) Tapal O BT —R > FR—dr o RIpk—% (B4 A0 B) e hR P Lok HEHRD (JUri
FHUAIM  AE S CBENHELRETTRA) -
BGpfhthd L 84SAMAT 0 PESFAMBLT S (B—2#E) RER—HBHTFE
23 (8N ) 5 T4 4:00~5:00 PM 47 B35 4353060 B 4R4% - ML B 5§
DELPGTR: 4 A28 -4 al4a -4 Aaltn
2) Beta-HCG E2,PGTR: 4 A5 8- A & Dy 3; 07(5,,[25{7—(?65"6
RRESHN D3 4 A |0 B T4 4:00~5:00 PM #7354 3530 6F 58 T HABER] » A E B 3%
" 830 AM E ik 8F A E B4 P SIRE] 0 46 AR AL X R A KA o :
SR EE 4T 0966285155 (EHUREEINER ) AR5 N ERIHIF 3 4T 0966287980 ( HhAkIE 3 br )




\

BRYFIEAE R B Ty ARG HeER

1) Lopilexin o fg » B WK » HR—4  RFREA =X

2) Mag. oxide TR+ & B mWR > HR—H o RIPEBA =X

3)Scanol TR BB WR 0 HBR—A o RIFBRMRA X

4)Estrade 0 g > £ 8 =k » BR—4 o RPAERRL > EERE (B gp % B Regfmk o BT 4 RBERT)

5) Crinone £ &3 > BPPFAR— K (el A :2"‘)’8 ) e AT LE—% > H%/5Z (Crinone R4 K )

6) Utrogestan £ &3 » BUIP4E — R (Bpl2 B228) ERTFRENEE R s B Edmk o HIRE

7) Tapal O JREF—R » HBR—# » RPH X (g 2R 228) R F Lot HERE (BEERT
R A CHRENBEARETTRA)-

>< 8) Pregnyl 1500 TU (1 7k+1 # » 3 & 2840 #E ) im PLA RS > B : B "




Micronized progesterone capsule







Intramuscular progesterone
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Crinone vs. Vaginal P4 vs. Oral
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Grade 2 embryos

Less than 10% fragmentation or
Unequal-sized blastomeres




Grade 3 embryos

10% to 50% fragmentation with/without
Unequal-sized blastomeres




Grade 4 embryos

More than 50% fragmentation with/without
Unequal-sized blastomeres




I\/Iorula and Blastocyst
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blastocyst):
blastocoel
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the embryo
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a very thin

zona
pellucida

expansion in
overall size
and some
thinning of
the zona
pellucida.

NO overall
Size increase.

U

system used to evaluate blastocyst expansion, inner cell mass characteristics, and trophectoderm morphology.

Expansion Inner Cell Mass Trophectoderm
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compa 'ed%*el o many

. .
\ ‘j/forming a |
‘cohesive W

epithelium

few but |
althy cel

ealthy, very
\,Iarge or
unevenly \
stributed cells,
or few cells

~=squeezed to the ' 1
@ side @

[4: a hatching blast

— ~_degenerative .
6 a hatching or hatched biastocyst resulting frangdenerative
assisted hatching or biopsy




Hatching and Assisted Hatching
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PGD and FISH

X: Y: blue-green
18: green  13/21: red

Normal
XY

Trisomy
13 or 21
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Synchronous  Dysmchronous

Anatural conceptig B in vitro fertilizatigi

[Owaton] (IVF) Gonie
e retrieval
Dnizt of l i - _
Surge Embryonic | administration
[ Window of et
SR Implantation
| T
f—————1%
FIRgeSamne e FProgesterone time
Hise Endometrial Rise Endometal
Window of &« 16-24h i it
I 0 Implantation

Embryo and endometrial synchrony involves both the endometrium, whose window is determined by the progesterone stimulus, and the embryo,
whose widow is relative to blastulation. (A) During natural conception, a rise in progesterone follows the luteinizing hormone surge and leads to the
opening of the endometrial window of receptivity, which overlaps with the window of embryonic blastulation|and implantation. (B) In in vitro
fertilization, natural coordination can be lost. The_rise in progesterone after the ovilation trigger is faster and more robust, and the
progesterone stimulus shifts the endometrial window of receptivity by 16 to 24 hours. Additionally, blastulation may be delayed, particularly in
older, low responders. These two factors, either alone or together, result in a physiologic dyssynchrony that cannot be predicied before the
cycle start and may not necessarily be reproduced from cycle to cyde.

Franasiak. Endometrial and embryo dyssynchrony. Fertil Steril 2016 Fertil Ster1l 2016;105:861 - 6.

« A. Natural conception:

# LH surge — ovulation — oocyte exposed to spermatozoa — embryomic window of implantation (WO,
blastulation)

# meaningful P shortly after LH surget — secretory transformation —enda
(WOl) -
B. IVF (lost of natur




Endometrium preparation for FET

Ovulation

Modified NC

hCG/Q3D
boost

hCG/Q3D
boost

Embryo stage

=pickup #@Ew)s+1 Pickup+ 24k (Hx)BR+3Pickup+4 #HE(B)I8+5

E2, LH, P+ sono
(EM >7 mm)

HT, artificial cycle (AC)

=p2

=P3 | =P4

=P5

Keep P~-FHB

MC day 1~4: start Exogenous E2
(dosage sufficient to suppress
FSH) for 10~14 days
(>10 days, <20 days)

E+P ~until placental autonomy

D >

e 7
S cycle

(around 10 wee

Ks)

iDay5>







