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Luteal Phase Defect in Natural Cycle

« 1949: Premature onset of menses

- luteal phase deficiency of progesterone
production, which was shown to be correctable

by exogenous progesterone administration
(Jones, 1979)

 The prevalence of a luteal phase defect in
natural cycles in normo-ovulatory patients
with primary or secondary infertility was

demonstrated to be about 8.1%
(Rosenberg et al, 1980)
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How to Define a Luteal Phase Defect

« Defective luteal phase in natural cycle was
defined as serum mid-luteal progesterone
levels less than 10 ng/mL @ordan et al, 1994)

« Mid-luteal P levels do not always reflect
endometrial maturation (zatista et al, 1994)

 The most reasonable consensus on a
defective luteal phase is a lag of more than
2 days in endometrial histological
development compared with the expected
day Of the CYCIe (Jones, 1991; Dawood, 1994)
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Ovarian stimulation for IVF

Long agonist protocol

Short agonist protocol | | Luteal phasesupport

Antagonist protocol | Lutealphasesupport

D21 D1 Day of hCG Pregnancy test 7-12 weeks
| | of pregnancy
Start stimulation
OPU
ET

OPU = ovum pickup.
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Luteal Phase Defect in

Stimulated Cycles

Hyperstimulated
cycle

Progesterone
concentrations

< >
14 days

Luteal phase length

Schematic representation of changes in luteal phase length and progesterone profile induced by
ovarian hyperstimulation for IVF (Macklon et al, 2006)

Centrum voor
¥ Vrije Universiteit Brussel ys Reproductieve Geneeskunde
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Role of Progesterone

« Induces secretory transformation of the
endometrium in the luteal phase @ourgain et ai, 1990)

* Progesterone deficiency delays endometrial
matu rat|0n (Dallenbach-Hellweg, 1984)

« Removal of CL prior to 7 weeks of gestation
leads to pregnhancy 0SS (csapo et al, 1972)

* Normal pregnancy was sustained when
progesterone was given after removal of CL

(Csapo et al, 1973)

CL = corpus luteum.
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Role of Progesterone

(De Ziegler et al, 1996)
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Luteal-Placental Shift
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P = progesterone.
Scott et al. 1991.
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Causes of Luteal Phase Defect

 What is the etiology of the luteal phase
defect in stimulated cycles?
« Oocyte retrieval?
« GnRH agonist?
« hCG?
« Combination of those factors?
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Luteal Phase in ART Cycles

« Iatrogenic luteal phase defect due to supraphysiological steroid
levels in stimulated cycles

LHypothalamusl

Eswvadiol (-
Q | —— N
Anterior
Progesterone Pituitary

)

LH, FSH I Inhibin| (-)

LH LH, FSH

B

Ovary

Fatemi et al. Hum Reprod Update. 2007 ' v '
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The Importance of LH

L7y rEL S5 S SONS —
LLESTEAL FofAASE
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Filicori et al. J Clin Endocrinol Metab. 1986;62:1136.




Fatemi et al, 2009

Letrozole Placebo
Days After Progesterone LH Progesterone ' LH :
hCG (ng/mL) (IU/L) (ng/mL) i (IU/L) : P Value
1 5.8+1.9 1.1£0.4 3.5+1.2 1.0£0.6 NS
4 57.3%2.7 0.240.01 40.9+6.3 i 0.20.1 : NS
7 60.0*£0.0 0.17+0.0 60.0*+0.0 0.17+0.0 NS
10 33.13+15.8  0.17£0.0  32.2+12.6 : 0.170.0 : NS

Q
------------------

*The highest level of serum progesterone measured was 60 ng/mL.
TLH below the detection limit.
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The Use of Progesterone in IVF

Meta-analysis of the relative risk and 95% CI of patients using various routes of progesterone vs. placebo

Study Progesterone  Placebo OR Weight OR
/N n/N (95% CI fixed) % (95% CI fixed)
Albert et al. [14] 14/43 8/43 . 0.2 2.11(0.78, 5.73)
Belaisch-Allart et al. [19] 27/141 20/145 —+ 27.3 1.48 (0.79, 2.78)
Leeton et al. [17] 14/72 12/80 — 15.7 1.37(0.59, 3.19)
Polson et al. [15] GIFT 13/34 5/42 = 4.7 4.58(1.43, 14.64)
Polson et al. [15] IVF 6/58 10/58 = 15.4 0.55(0.19, 1.64)
Van Steirteghem et al. [16] 18/68 19/100 — 19.4 1.53(0.74, 3.20)
Yovich et al. [18] 11/77 5/60 s 8.3 1.83(0.60, 5.60)
Total (95% CI) 103/493 79/528 B 100.0 1.57(1.13, 2.17)
R I
0.1 02 ] 5 10

Test for heterogeneity: x* = 7.35, d.f. = 6, p= 0.29.
Test for overall effect: z= 2.70, p = 0.007.

Nosarka et al. 2005.
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LPS: In which form?

Vaginal/rectal P

LPS = luteal phase support

A

GCC



IM Progesterone

« Effective

« Physiological serum levels

« Painful (long, thick needles)

« Occasional sterile abscess

« Occasional allergic reaction (oil vehicle)
 Needs to be administered by nurse, husband

« Acute eosinophilic pneumonia associated with IM administration
of progesterone as luteal phase support after IVF: 6 case
reports

« Not FDA approved for use in IVF

IVI
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SC Progesterone

Table lll Pregnancyand implantation rates by treatment group (in per cent), calculated for both the per-protocol (PP) and
intent-to-treat (ITT) cohorts (PP/ITT, n = 392/400 for Prolutex, n = 390/400 for Endometrin).

Prolutex

Initial serum B-hCG positive

PP 56.4 (221/392)

ITT 55.3 (221/400)
Clinical pregnancy (6—7 weeks of gestation)

PP 42.6 (167/392)

ITT 41.8 (167/400)
Ongoing pregnancy (12 weeks of gestation—primary efficacy variable)

PP 41.6 (163/392)

ITT 40.8 (163/400)
Live birth

PP 41.1 (161/392)

ITT 40.3 (161/400)
Take-home baby

PP 41.1 (161/392)

ITT 40.3 (161/400)

Page 18

Baker et al, 2014

Endometrin

59.0 (230/390)
57.5 (230/400)

46.4 (181/390)
45.3 (181/400)

44.4 (173/390)
43.3 (173/400)

43.1 (168/390)
42.0 (168/400)

42.6 (166/390)
41.5 (166/400)

Difference versus vaginal (95% ClI)
(non-inferiority margin = 10%)

—2.6(—9.5,43)
—2.2(-9.1,4.6)

—-3.8(—10.8,3.2)
—3.5(—10.4,3.4)

—2.8(-9.7,4.2)
—2.5(—9.4,4.4)

—2.0(—89,4.9)
—1.7(—86,5.1)

—1.5(—8.4,5.4)
—1.3(—8.1,5.6)
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IM vs Vaginal Progesterone

Intramuscular vs vaginal P administration: ongoing pregnancy per ET

IM Vaginal
Progesterone Progesterone n/ Odds Ratio Odds Ratio
Study n/N N (Fixed) 95% CI (Fixed) 95% CI
With GnRHa
Smitz 1992 25/131 40/131 —l— 1.86 (1.05, 3.30)
Abate 1999 15/52 6/52 = 0.32 (0.11, 0.91)
Saucedo 2000 11/40 11/37 = 1.12 (0.41, 3.00)
Propst 2001 39/99 25/102 —i— 0.50 (0.27, 0.91)
Saucedo 2003 7/50 15/50 2 = 2.63 (0.97, 7.17)
Dal Prato 2008 38/138 32/137 0.80 (0.47, 1.38)
(Total (therapeutic doses) ~ 135/510  129/509 o  0.94(0.71,1.26) !

Test for homogeneity chi-square = 18.8 df = 5 P=0.002
Test for overall P=0.676.

Zarutskie et al. Fertil Steril. 2009;92:163.
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Endometrial Diffusion:

Vaginal Progesterone

One hour after application Four hours after application

Progressive diffusion of progesterone from the cervix to
the fundus of the uterus

Bulletti et al. Hum Reprod. 1997;12:1073.
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Oral Progesterone Ineffective?

v'Progesterone administered orally

« Degradation to its 5a- and 5B-reduced metabolites
(Penzias, 2002)

v Bourgain (1990) and Devroey (1988) reported
absence of any secretory transformation of the
endometrium in patients treated with oral
micronized progesterone compared to IM or
vaginal micronized progesterone
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Oral Progesterone Ineffective?

« DG, a retroprogesterone with good oral bioavailability,
has an antiestrogenic effect on the endometrium,
causing a secretory transformation (Whitehead, 1980)

« Chakravarty et al (2005) in a prospective, randomized
study compared the efficacy of vaginal micronized

progesterone with oral DG as luteal phase support after
IVF

« Both DG and micronized progesterone were associated
with similar rates of successful pregnancies (24.1% vs
22.8%, respectively; P=0.81)

DG = dydrogesterone.

IVI
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Oral Progesterone Ineffective?

* A RCT Comparison of oral dydrogestrone
with progesterone gel and micronized
progesterone in 1,373 women

* The overall pregnancy rate and miscarriage
rate were comparable

Ganesh et al., 2011 FS
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Oral Progesterone Ineffective?

 However, a relatively retarded
endometrial development in artificial
cycles treated with oral DG has been
reported in several studies

(Pellicer et al, 1989; Li et al, 1994; Fatemi et al, 2007)
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Oral DG vs Vaginal Progesterone

Figure 1. Representative endometrial biopsy on day 21 of an artificial
cycle after micronized progesterone. Patients with premature ovarian
failure received estrogen from days 1 to 21 and vaginal progesterone
from days 15 to 21. (Coiled glands with active secretion and minimal
residual vacuoles. Stomal oedema.) Absence of mitotic activity. The
maturation corresponds to day 6 of the luteal phase (haematox ylin and
eosin staining, x200).

Fatemi et al, 2008

Figure 2. Representative endometnial biopsy on day 21 of an artificial
cycle after oral dydrogesterone. Small glands with minimal coiling
and persistant homogeneous subnuclear vacuoles and pseudostratified
nuclei. (No stromal edema. Focal mitotic activity.) The maturation
comesponds to days 2-3 of the luteal phase (haematoxylin and

eosin staining, x 200)
GCC:



A Systematic Review: P+E, vs. P

(Gelbaya et al, 2008)

Cutcomae: Prognancy rate / amboyo transfoes
Study PeE - R (randgom) Weight R (random)

N N 5% Ch % 5% C
Smitz 1983 as/137 46/136 T 13.9% 0.99% [O0.71, 1.38]
Farhi 2000 4073101 297313 ——-— 12.65 1.549 (1.058, 2.29)
Tay 2003 Fr/28 10/3S —_— 6.16 o.s8 [0o.328, 2.00]
Gokaemii 2004 sa4/340 20/34n —_— Il .44 2.83% (.81, 4.33)]
Lukooszuk 20085 SZ/146 i8/78 —- 11.64a A.84 (.18, 2_.88)
Fatoorw 2006 29/92 24/90 -y L13.43 A.12 19.79., 1.%0)
Pouty 2005 120/319 1327347 —_— 16.55 0.9% [(0.81, 1.20]1
Sarma 2006 Rl Fard 40/ B3 —— 14.23 .97 (0.73, 1.34)
Total (95% C1) 1042 1028 o 100.00 1.28 [0.99, 1.65)
Total events: 406G (FP+E£) 329 ()
Tesl for helaerogensily Chi® = 26 48, Of = 7 (P = 0.0004), 17 = 73 6%
Tost for ovorall offoct: Z = 1.82 (F — 0.0s)

o o2 0.5 1 2 s 10
Favours P Favours P+E

Outcome Clnical pregnancy f embryo tranafar
Study P+E o4 RR (random) VWasght RR (random)

ninN N 25% CI % a8s5% C
Lewin 1904 L3746 A4/53 o am— 1i8.21 1.07 [(©O.356, 2.04)
Tay 20023 s/728 TSIS 1i1.83 .89 (©.32, 2.51)
Sokemii 2003 44/3240 147148 — - 19.94 3.32 [1.92, S5.79)
Engman 20006 25/54 3as/s7 — Z3.88 0.75 (O0.53, 1.07)
Pouly 2005 1095/7319 1197347 26.15 1.00 (©O.82, 1.23)
Total (955 CI1) EY ca0 100.00 2.19 [(©O.74, 3I.90)
Total events: 196 (P«E), 189 (P)
Test for hetesrogeneity: CHi* = 21 00, odf = 4 (F = 0.0003) 17 = 51 0%
Test for overall effect Z = 0.71 (P = 0.48)

0.1 oz o5 ] 2 s 10
Favaurs & Favawurs PeE
Outcorre Ongoing preagrancy £ ambryo trsnsfer
Study P+E L RR (random) Waight RR (rancsom)
OF SUbD-CalegOory N N a5% Cit % 959 Ci
Sokomh 2004 347140 147148 - 28 .99 2.57 (1.44, a.58)
Fatems 2006 3I0srsz 26/90 3I4.A7 .13 [©C.73, 1.73)
Sema 2006 I3/ 24781 36.85 1.00 (©.69, 1.43)
Total (95%, CI1) 311 319 100.00 L.327 [O.81L, 2.30)
Total oventn: 97 (F+E), 74 (&)
Text for hetesrogensity: Ch® = 7 97 df = 2 (P « 0.02) 1" = 74 9%
Test for overall affect Z = 1,17 (P = 0.24)
0.1 o2 0.s 1 2 =3 10
Favors P Favors P+E

Qutcorme Implaniation rate
Smady PeE - R (random) Weight R (random)

e N 95% C o 95% CI
Farhi 2000 63/413 43/421 —-— 23.786 1.49 [(1.04, 2.15)
Engman 2005 38/136 as/142 23.85 o.88 [0.61, 1.27)
Fataow 2006 SOo/s3117 447116 —-— 27.190 1.13 [(©o.82, 1.549)
Sema 2006 41/142 S1/7146 ——— 25.27 .83 [([0.S59, 1.16)
Total (95% C1) BOS8 B25 0 100.00 1.05 [Oo.81, 1.36)
Total events: 192 (FP+E), 183 (P)
Test for heterogeneity: Chif = 665, df = 3 (P = 0.08), I = 53 99%
Toest for ovarall effect. Z = 0.38 (P = 0.70)

o 0.2 0.5 1 2 s 10

Favors P Favors P+F



Is hCG in the Luteal Phase Superior

to Progesterone?

« hCG does not provide better results than progesterone and is
associated with a greater risk of OHSS

Daya and Gunby. Cochrane Database Syst Rev. 2008;CD004830.
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When do you Start Progesterone?

1. Day of hCG

2. Day of OR

3. Day of ET (day 3)

4. Day of ET (day 5)
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What Is the Best Timing of

Luteal Support?

* There appears to be a window for P start
time between the evening of oocyte
retrieval and day 3 after oocyte retrieval.

Connell et al, 2015
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How long should progesterone be

administered?

1. Positive hCG

2. Up to 7 wks pregnancy

3. Up to 12 wks pregnancy

4. During the whole pregnancy

IVl
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Analysis of =25,000 cycles

Urtil 10-12 weeks of
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&7 % _\

Analysis of =50,000 cycles
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What Is the Best Length of

Luteal Support?

» Does prolongation of luteal support
during early pregnancy influence the
delivery rate after IVF?

« 200 mg vaginal progesterone three times
daily during 14 days from the day of
transfer until the day of a positive HCG
test. In the study group (n = 150), vaginal
progesterone was withdrawn from the day
of positive HCG. The control group (n =
153) continued receiving vaginal
progesterone during the next 3 weeks of
pregnancy

Andersen et al, 2002
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Liu et al, 2012

early P cessation P continuation Risk Ratio Risk Ratio
i 2 C1 M-H Fixed, 95% CI

Aboulghar 2008 5 125 (3 132 B8.6% 0.88 |0.28, 2.81]
Andersen 2002 22 150 18 153 26.4% 1.25 [0.70. 2 23] —f—
Goudage 2010 10 a5 7 31 11.0% 1.27 |0.55, 2. 92) e B ey T
Kohis 2012 6 110 ] 110 13.3% 0.67 [0.25. 1.81] == T
Kyrou 2011 17 100 22 100 32.86% 0.77 [0.44. 1.37] T g
Pretl 1992 9 65 S5 S5 8.0% 1.52 |[0.54, 4 28]
Total (95% CI) 585 S81 100.0% 1.01 [0.74, 1.38]
Total events 69 67
Hetercgeneity: Chi* =296, af =S (P = 0.71), F = 0% 0.05 0.2 1 s 20
Test for overall effect: Z = 0.05 (P = 0.96) Favours eary P cessatnon Favours P continuation

Miscarriage rate of women who underwent early P cessation versus P continuation after IVF/ICSI.

early P cessation P continuation Risk Ratio Risk Ratio
—Studv or Subgroup  Events  Total Events  Total Weight M-H. Fixed. 9596 CI1 = e C1

Andersen 2002 118 150 126 1S53 83.1% 0.96 [0.85, 1.07]
Goudge 2010 25 35 24 31 16.99% 0.92 [0.70, 1.22]
Total (95% CI) 18S 184 100.0% 0.95 [0.86, 1.05)
Total events 143 150

i = = = -7 = - + 3 3
Heterogeneity: Cha™ 0.05, dr 1 (P 0.82% 1V oS os o.7 3 15 >

Test for overall effect: Z = 0.97 (P = 0.33) Favours earty P cessation Favours P continuation

Live birth rate of women who underwent early P cessation versus P continuation after IVF/ICSI.

- earty P cessation P continuation Risk Ratioc Risk Ratio
or S cup = TYotal Events TYotal % S N B 25% CI M- n. 95% C1
1.3.1 randomization on the day of a clinical pregnancy
Anoulghss 2008 119 1=2s 1zs 132 24 3% 1.00 [O0.24. 1.05] =
Kohils 2032 10S 110 101 T10 22 8% 1.04 [O.97_. 1.11]
Subtotal (95% Ch 23s 2a2 a7v.0% 1.01 [0.97,. 1.06]
Total events 224
Hetaercgeneity: Tau™ = 0.00: Chs = O.88_af = 1 (F = 0.35); ¥ = 03
Test for overall efflect: Z = 0.60 {(F = 0.55)
1.3.2 randomization on the day of a positive hCG test
Andersen 2002 133 150 139 153 22.0% 0.98 [0.90. 1.05) -
Goudge 2010 26 35 27 31 8.29% 0.85 [0.67. 1.08] —t—
Kyrou 2031 az 100 73 100 1412 1.12 [0.97. 1.31] B B —
Priet 1992 as &5 as 55 8.7% O.67 [0.53. O0.84)
Subtotal (95% CI) aso 339 53 0% 0.91 [0.76,. 1.09] | ——ge—
Total events z7a 287
Heterogeneity: Tau®™ = 0.03: Ch* = 1515, af = 3 (F = 0.002): * = 8303
Test for overall effect: Z = 1.05 (S = 0.29)
Total (95% C1) sas s81 100.0% ©0.97 [0.90. 1.05] ——
Total events S03 s14
Hetaerogeneity: Tau™ = 001 Ch = 18 7S,  af = S (F = 0.002). I = 73% o= o7 3 1.5
RS SOE, AN SEVGE:_ =B SO (i == O A0 Favours earty P cessation Fawours P continuation

Test for subarcun differences Chif = 1.34 of = 1 (2 = 0251 F = 25 8%

Ongoing pregnancy rate of women who underwent early P cessation versus P continuation after IVF/ICSI.



What Is the Best Length of

Luteal Support?

* Prolongation of progesterone
supplementation in early pregnancy has
no influence on the miscarriage rate,
and thus no effect on the delivery rate

* Progesterone supplementation can
safely be withdrawn at the time of a
positive hCG test

Andersen et al, 2002, Kyrou et al. 2011
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GnRH agonist for Luteal Support?

Hum Reprod Update. 2011 Nov-Dec;17(6):734-40. Epub 2011 Jul 6.

Increased live birth rates with GnRH agonist addition for luteal support in ICSI/IVF cycles: a
systematic review and meta-analysis.
Kyrou D, Kolibianakis EM, Fatemi HM, Tarlatzi TB, Devroey P, Tarlatzis BC.

Unit for Human Reproduction, Department of Obstetrics and Gynaecology, Medical School, Papageorgiou General Hospital, Aristotle University of Thessaloniki,
Nea Efkarpia Peripheral Road, Thessaloniki 54603, Greece. mimikyrou@yahoo.gr

The best available evidence suggests that GnRH agonist addition during the luteal phase
significantly increases the probability of live birth rates.

Kyrou et al., Hum Reprod update. 2011

IVl

GCC



Luteal phase support in normo-ovulatory women
stimulated with CC for intrauterine insemination:

need or habit?

N = 468
« CC with Progesterone for LPS
« CC without Progestreone for LPS

* No difference was observed in ongoing
Dregnancy between patients who did, or
did not, receive vaginal progesterone as
uteal support

Kyrou et al.,HR 2011
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GnRH agonist triggering

* Administration of a bolus of GnRH agonist induces release
of LH from the pituitary gland similarly to a spontaneous
mid-cycle LH surge:

e Alternative to HCG in ovarian stimulation protocols

GnRH a displaces the GnRH antagonist from the GnRH

receptors in the pituitary triggering a surge of both LH and
FSH

Gonen Y & Casper RF. Fertil Steril 1990; 54: 936-8.

Itskovitz J, et al. Fertil Steril 1991; 56: 213-20. ' v '

GCC



Agonist trigger:

Outcome

Pregnancy rate per randomized patient
GnRH N

Citation Effect Name agonist hCG Total 0.01 0.1 1 10 100 Effect Lower Upper P value
Fauser 2002 PR 6/32 2/15 47 —_ 1.500 .265 8.489 .645
Humaidan 2005 PR 3/55 24/67 122 * .103 .029 .367 .000
Kolibianakis 2005 PR (centre 2) 1/34 5/30 64 * .152 .017 1.380 .060
Kolibianakis 2005 PR (centre 1) 1/18 10/24 42 ¢ .062 .009 724 .006
Combined (4) 11/139 41/136 275 214 .055 .840 .027
GnRH agonist hCG
Pregnancy loss
GnRH

Citation Effective Name agonist hCG N Total Effect Lower Upper P value
Fauser 2002 Preg loss 5/11 3/5 16 0.01 01 1 10 100 .556 .065 4.756 .590
Humaidan 2005 Preg loss 11/14 1/25 39 88.000 8.201 944.219 .000
Kolibianakis 2005 Preg loss (centre 2) 5/6 1/6 12 — 25.000 1.200 520.734 .021
Kolibianakis 2005 Preg loss (centre 1) 2/3 1/11 14 * 20.000 .848 471.576 .031
Combined (4) 23/34 6/47 81 R ) 11.515 .954 138.988 .054

GnRH agonist hCG
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LH surge: GnRHa vs natural

4 h
GnRHa 14 h Natural

Oh 20 h 48 h

Hoffer, 1983; Gonen, 1990; Itskovitz, 1991
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Humaidan and Fatemi,

HR 2013

. | Group A: 10.000 IU hCG -
' control group

Group B: 0,2 mg Triptorelin sc +
1.500 IU Pregnyl 1 h
before OPU

Normalized Intensity Values

Group C: 0,2 mg Triptorelin

Group D: 0,2 mg Triptorelin no
luteal support

Group A Group B Group C Group D

Group
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69.0 Type of protocol

il O A:hCG trigger

52.0- B: GnRHa trigger -1500 U
45,0 O and LPS

38.0- QO C: GnRHa trigger and LPS
2:2- @ E'.: gnRHa trigger and no

= Interpolation Line
22.0
18.0
14.0+

11.07

Mean LH values (IUIL)

8.0
6.0

4.07

2.0

1.0

0.0—

1 1 |
Day of triggering Day of triggering +1 Day of OPU+5
Cycle day
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* As it has been established in primates as well as in humans,
the duration of the LH/FSH surge is critical for a normal luteal
function

e Short LH surge:
* Normal oocyte maturation
* Whereas the luteal phase length is reduced significantly
* Implying that luteal support is required under these conditions

* An LH increment of too short a duration prevents the
granulosa cells from completing luteinization, leading to a
corpus luteum with impaired secretory function and a
shortened lifespan

Zelinski-Wooten MB, et al. J Clin Endocrinol Metab 1992; 75: 502-7. ' v '

Cohlen BJ, et al. Fertil Steril 1993; 60: 413-7.
Emperaire JC ,et al. Reprod Biomed Online 2004; 9: 480-3.
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Why hCG?

 60’s: LH measured to calculate ovulation
e 70’s: Agonist triggering described (Nakano, 1973)

* 80’s: hCG binds on LH receptors(Kessler, 1979)
* Good timing OPU
* OHSS!

IVl
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hCG triggering

1200+ (b)

Serum B-hCG level (1U/])

T T - -
0 50 100 150 200 250 300

Time after hCG administration (h)
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GnRH agonist + low-dose hCG vs GnRH agonist with

enhanced luteal support

Leuprolide 4 mg
GnRH antagonist , L~ (£15 1U/Ib patient

(day ©) body welght, or =33 IU/Kg) standard Luteal Support

b roncusronese | ofel 0 Gunipnase

High responders
(=20 follicles )
E, 22,500 pg/mL) GnRH antagonist Leuprolide 4 mg
Retrospective study (day 6)

v v
TS e Jrotcutarphase | o iphase

Standard Luteal Support (Started 2-5 days after OPU)

* E, patches (0.1 mg, changed every 72 hours) Enhanced Luteal Support (2007 onward)
* Oral E, (2 mg, 3x daily)

* P4 (IM 100 mg daily and vaginal 400 mg twice daily) —

+ Continued to sustain E, 2200 pg/mL and P 215 ng/mL
until levels indicated placental production at = 10 weeks’ gestation
Enhanced Luteal Support

*E, and P as in standard support but initiated immediately after
OPU

Standard Luteal Support

A"

. . . GCC
Shapiro BS, et al. Fertil Steril 2011; 95: 2715-17.



GnRH agonist + low dose hCG vs GnRH agonist with
enhanced luteal support

Group 1

: Group 2 Group 3
il il GRS GnRH agonist | GnRH agonist
+ hCG P value
standara | | Slonears, | ennances
luteal (n=182) | 'uteal (n=91) | luteal (n=24)
Oocytes retrieved, n 204 +6.2 27.1+11.2 254 +10.3 <0.001
Bipronuclear oocytes 13.7 £ 4.8 18.7£9.0 16.8 = 8.1 <0.001
Implantation rate (%) 48.82 20.6 37.82 <0.001
OPR (%) 57.72 25.3 50.02 <0.001
SEITL [ 23 4 58.2 20.0° <0.001
losses (%)
OHSS, n (%) 1 (0.55) 0 0 0.723

aSignificantly different from group 2 in two-way comparison

A"

. . . GCC
Shapiro BS, et al. Fertil Steril 2011; 95: 2715-17.



Rescue of corpus luteum function with periovulatory

hCG supplementation

4h
hCG
35 hours
0 20h
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GnRH agonist triggering + low-dose single-bolus hCG vs hCG:

Protocol

GnRH GnRH agonist
antagonist (buserelin 0.5
(ganirelix 0.25 mg) mg)
(leading follicle 22 follicles 17 Progesterone, 90 mg/d vaginally
213 mm) mm + E,, 4 mg po
v v
B Fotcusomesel o Lussiphase
/ 1
- hCG 1500 IU
N=302 35 h after trigger
normo- (1 h after OPU)
gonadotropic GnRH
women antagonist
) ti (ganirelix 0.25 mg) hCG
rospective (leading follicle 10,000 IU Progesterone, 90 mg/d vaginally
study 213 mm) 22 follicles 17 mm + E;, 4 mg po

N e
IVI

. . . GCC
Humaidan P, et al. Fertil Steril. 2010;93:847-854.



GnRH agonist triggering + low-dose single-bolus hCG vs hCG:
Results

GnRH :
agonist | hCG (n=150) Ogi‘f,‘/Rglt)'°
(n=152) .
Ooctyes, mean no. 89+54 9.3+5.0 - 0.23
465/546 468/574
0 -
MII/ICSI, n (%) (85.2) (81.5) 0.06

Clinical pregnancy

rate per patient (%) 50/152 (33) 55/150 (37) 0.8 (0.7-0.9) 0.29
OPR per patient (%) 40/152 (26) 49/150 (33) 0.7 (0.6-0.8) 0.69
Delivery rate per

patient, n (%) 36/152 (24) 47/150 (31) 0.7 (0.6-0.8) 0.16
OHSS 0 3

A A

. . . GCC
Humaidan P, et al. Fertil Steril. 2010;93:847-54.



Dual trigger

* Patients <40 years
* E2 24,000 pg/mL at risk of OHSS

* Triggered
* GnRHa or
 GnRHa plus 1,000 IU hCG (dual trigger)

Griffin et al ,2012 'V'
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Dual trigger

TABLE 3

Outcome of IVF cycle.

Variable GnRHa alone Dual trigger Pvalue
Biochemical miscarriage 14/43(326) 4/26(154) NS

rate (%)

Clinical miscarriage rate (%)  6/43(14.0) 3/26(115) NS

Implantation rate (%) 27M22(22.1) 26/62(419) < .01
Clinical pregnancy rate (%)  25/68 (36.8) 20/34 (58.8) 03
Live birth rate (%) 21/68 (30.9) 18/34(52.9) 03
OHSS rate (%) 0/68 (0) 134 (2.9) NS

Note: OHSS = ovanan hyperstimulation syndrome.
Gnffin. Dual GnRHa/hCG tngger in IVF. Fertil Stenl 2012

IVl

Griffin et al, 2012 s



hCG (1,5001U) day 3 post OPU

Haas et al. Journal of Ovarian Research 2014, 7:35 Page 3 of 4
http://www.ovarianresearch.com/content/7/1/35

Table 1 Comparison between IVF cycles with intense luteal support only versus additional luteal hCG

hCG group (n=5) Intense luteal support group (n=6) p values
Age (yrs) 316+46 29851 ns
BMI (kg/m2) 2365+38 230+25 ns
Length of stimulation (days) 9+218 103+38 ns
Number of gonadotropin ampoules used 171+34 20+£115 ns
Peak E2 levels on day of hCG administration (pmol/L) 10597 + 669 13064 + 3019 ns
Peak progesterone levels on day of hCG administration (nmol/L) 21+£02 23+05 ns
Number of oocytes retrieved 184+35 19.6+30 ns
Mid-luteal progesterone levels (nmol/L) >127 42.1+145 <0.0001
Pregnancy rate 2/5(40%) 1/6(16.6%) ns
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Luteolysis:

how long to “reanimate”?

e Corpus luteum function can be rescued if
gonadotrophin therapy is reinitiated within 3
days (Hutchison and Zeleznik, 1985).

* Rescue of the corpora lutea for longer period

than 3 days is hcg dose dependent, i.e. 21500 IU
(Dubourdieu et al, 1991, Weosman et al, 1996).

e After GnRH agonist trigger, Corpus luteum is
capable of recovering even after 7 days if supra-

physiologic doses of hCG are administered.
(Weisman et al.1996)

VI

GCC



What options do we have for hCG

administration?

e 1,500 IU with OPU (Humaidan et al, 2006)

e 1,000 IU with trigger (Griffin et al, 2011)

* 1,500 IU 3 days post OPU (Haas et al, 2014)

What about safety of corpora lutea stimulation?
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ORIGINAL ARTICLE Reproductive endocrinology

Severe early ovarian hyperstimulatio
syndrome following GnRH agonist
trigger with the addition of 1500 1U h(
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Fatemi et al, 2013, FS

Type of protocol
o O A:hCG trigger
(e B: GnRHa trigger -1500 U

To— and LPS
= QO C: GnRHa trigger and LPS
= D: GnRHa trigger and no
: O ps™ T
[ = Interpolation Line
o 20.00
g | | || | | | | | | || || || |
s
o
S 10.00
% 7.00
<
§ 5.00

3.007

1.00-

0.00

T T T
Day of triggering Day of triggering +1 Day of OPU+5S
Cycle day
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Fatemi et al, 2014

ORIGINAL ARTICLE: ASSISTED REPRODUCTION

Severe ovarian hyperstimulation
syndrome after
gonadotropin-releasing hormone
(GnRH) agonist trigger and
“freeze-all” approach in GnRH
antagonist protocol

Human Mousavi Fatemi, M.D., Ph.D.,® Biljana Popovic-Todorovic, M.D., Ph.D.,°
Peter Humaidan, M.D., D.M.Sc., Shahar Kol, M.D., Ph.D.,® Manish Banker, M.D.,® Paul Devroey, M.D., Ph.D.,?
and Juan Antonio Garcia-Velasco, M.D., Ph.D.f

2 Center for Reproductive Medicine, Dutch-Speaking Free University Brussels, Brussels, Belgium; P Special Gynecology
Hospital “lvanovic,” Belgrade, Serbia;  Fertility Clinic, Skive Regional Hospital and Faculty of Health, Aarhus University,
Aarhus, Denmark; ¢ Department of Obstetrics and Gynecology, IVF Unit, Rambam Medical Center, Haifa, Israel;
€ NOVAIVI, Ahmadabad, India; and f Instituto Valenciano de Infertilidad-MADRID, Madrid, Spain
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* Need luteal supla_ort whenever gonadotropins
with multiple follicle recruitment and ovulation

« Vaginal progesterone most popular form of
luteal support

« IM/SC and vaginal progesterone are equivalent
« IM should not be the first choice

* Duration of luteal support?
* No benefit of E2 in the luteal phase

* Further need for RCTs to confirm the possible
benefit of oral dydrogesterone for LPS
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« In GNRH antagonist cycles
triggered by GnRH agonist: need
for hcg/high dose of steroids

 Other strategies for enhanced luteal
support, such as enhanced steroid
support, may also provide good

pregnancy rates
 however, further research is needed
* Individualisation of LPS

W)
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