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Objective:

» Synchronization between the embryonic stage and the endometrial window of
implantation (WOI) is known to be crucial for the success rate of FET cycles.

» Progesterone is a crucial determinant of the WOI.




Progesterone

» Cochrane : Lower pregnancy rates after frozen cleavage stage embryo transfer when

progesterone supplementation is before in comparison to the day and the day after
virtual oocyte retrieval.

> RCT: Progesterone administration before FET, did not show any difference in clinical
pregnancy rates between protocol with 5 or 7 days before blastocyst transfer.

» Previous studies: endometrial receptivity could be achieved after very short progesterone
exposure but: showed a higher risk of pregnancy loss if the endometrium was insufficiently



Material & methods:

>
>
>
>
>
>
>

Retrospective cohort study

619 patients

December 2015-December 2017

Standard protocol performed on the 7 and 6™ day of progesterone supplementation.

Group A =all patients underwent blastocyst tfransfer on the 6 day(n=346)

Group B =all patients with transfer on the 7™ day(n=273)

Only one IVF/ICSI cycle with corresponding first FET cycle per patient, to avoid bias.




Cont.

» The and the application of a strategy were included in the study but
were taken into consideration as confounding factors in the

> Age=18-43 yr

» Underwent blastocyst transfer

» Underwent HRT cycle

» Autologous and/or donor oocyte cycles

» Subgroup analysis: comparing clinical outcomes of the progesterone supplementation at 5 days versus_6 days of in
vitro development.
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Exclusion criteria:

blastocysts derived from in vitro maturation or PGT cycles
missing data regarding BMI and ET on the day of FET planning
FET of a cleavage stage embryo

Had a natural or managed natural cycle protocol before FET
escape ovulation despite HRT(serum progesterone >1.5 ng/mil)



GnRH agonist or antagonist protocol

Oocytes insemination with sperm by IVF or ICSI, followed by development to the blastocyst stage(day 5 or 6)

Either Fresh ET or freeze all strategy( risk for OHSS and/or serum progesterone levels on the day of ovulation triggering)

Closed vitrification on day 5 or é of embryo culture.

Only if they had reached to full blastocyst stage with a good quality ICM* and TE**,

*. Inner Cell Mass
**: Tropho Ectoderm
Blastocysts were warmed on the morning of embryo transfer.

Transferred only if at least> 50% of cells survived.




Endometrium preparation before FET:

» E2 (Oral or 0.06% gel) 2mg B.D. * 7days >>>>T.D.S. * 5 days

» U/s assessment of endometrium was performed at day 13.

» Endometrium adequacy: triple line appearance and at least 6.5 mm thickness.
- Thickness <6.5mm on day 13: three possible options:
1) vaginal estradiol valerate (2mg,TDS) was add
2) the cycle was cancelled

3) the transfer was planned anyway

» Finally vaginal progesterone 200 mg, TDS to induce_secretory changes of endometrium.




Cont.

» Where ovarian suppression was Used —=p GNRH agonist was started on day 21 of menstural
cycle and continued until the start of progesterone supplementation.

» Estrogen administration was inifiated after 2weeks of suppression



Qutcome measures:

The primary outcome = = »live birth rate (live infant born after 24 weeks of gestation)
Secondary outcomes = = » clinical pregnancy ( U/S visualization)(at 7 weeks gestational age )
biochemical pregnancy (detection of hCG 12 day affer e.t.)

miscarriage (<24 week)

Estrogen and progesterone supplementation was continued until 8 week gestation followed by a
stepdown protocol.



Staftistical analysis:

» Potenfial confounders: female age at cryopreservation , BMI, indication for freatment, parity,
smoking, outcome of the preceding fresh IVF/ICSI cycle, day 6 of blastocyst transfer, source of
oocytes, warmed embryo quality, Endometrial Thickness, duration of E2 supplementation before
FET and single or double embryo fransfer.

» Interaction analysis: with duration of progesterone administration and blastocyst
developmental stage.



AEBLE 1

Baseline and cycle characteristics for groups A and B, respectively.

Group A Group B ~
R |_|_. Characteristic in = 346) (n = 273) walue
eSU ° Age (yh at freezing, mean (500 1.7 (4.8) 319 {4.5) 60
BrAl (eg/im©), mean (S0 24 .4 (4.7 Z5.0(5.6) 12
smoking, m (9G] 67 (19.6) 43 {16.3) 31
Parity, m {(94G) 136 (39.3) 102 {37.4) B2
Indication for treatment, N (9%)
hale factor 116 (33.5) 97 {35.5) 80
Tubal factor 24 (6.9) 28 {10.3) 14
Ovulation disorder and PCOS 91 {(26._3) &4 {23 4) -
Endometriosis 18 (5.2) 18 {&.56) - L
Idiopathic 74 (21 .4) 49 {17.9) .29
Other 78 (22.5) 56 {(20.5) .54
Cutcomme fresh oyclhe, m (%o )
Climecal pregnancy 87 (25.1) &2 {22.7) S
Freeze all 171 (49.4) 117 {42.9) .10
[ | 219 (92.2) 247 {(90.5) A5
Cocyte acceplor 28 (2.1) 21 {7.7) B85
Endometrium thickness at FET 8.3 ({1.9) 8.9 {2 2) .59
plamnming, mean {(S0O)
Duration of estrogen 20.0(F.7) 21_2({(5.1) = 101
supplementaton until FET,
meam (SD)
Suppression therapy, N (S 9 (2.6} 9 {3.3) &1
DET for FET, n (24) 41 (11.8) S5 {(20.1) 01
Top and good embryo quality for 211 (899 Z49 (91_2F) 58

FET, m (9&)

Fore: Statistcal sigraficarnce = defined &< oo 05, BRAl == body mass imdesg CDET == dowsblle =
bryo transfer; FET = frazen embryo trarsfer; S - mmiracyioplasmic spermm irgection; POOS e
poliycysthc ovary syndeoeme; S0 - stancdeed dewsation.



TABLE 2

Univariable analysis. OQutcome measurements for groups A and B.
respectively.

Group A Group B P
Variable {n = 3486) {n = 273) wvalue
Fositive hC G per FET 205/346 (592147273 (53.8) .18
Eiochermical loss per FET IBEdEe (4 e 1273 (59 .49
Biochemical loss per positive 16205 (5.8 1&M47 (109) 32

W G

Clinical pregnancy per FET 1897346 (54 6)131,273 (4820 10
Clinical miscarriage per FET 54346 (15.6) 28273 (10.3) 05
Clinical miscarriage per 54189 (28.6) 281131 (21.4) 15

positive hCG (excluding
bBiochermical losseg)

Live birthi {13 + 5 lost 1o 122/333 (36.6) 9B/268 (36.6) .99
followe-up)

Fote- Y alues presented &1 mn %), unless stated otheraase. Satstbcal signfcance s defmed as
For, 05 FET = frazsm-wearmed blastocyst rarsier; O G = human chomonic gonadotrophin.

Roslerr=s  Frogesferone admansiraton o FET. Fertd Stent 020



TABLE =

FMultivariabhlle regressiomn arrnalysis for live bhirth rate with adjwsted
ocdlclls ratio=s  amd o5 cornfideresse imterrval S Ol B bt thee=
conmnfowndinmngzs factor.

LER a0 D52 T =l uses
FET con thwe 7Foh day of 1_OF= O F<0 1 _ 556 s .
O e S s O
A at fresse=irmg O S = 0O 9=9 | e o - 38
B r.Al 1 _O10 O 975 1 045 SRR
=rrerkirmsg 1.1=91 0O 7593 1 _=Ea9 s B
FParmity O_FoO= DO a=0 | e e B a3
Indcataorn Tor treatrrsermt
FAAalse Tasc o O s = O 370 1.1 2= 122
Tulbal factoor o a0 O 19= 0O _=a > O35
Crwulatiomn disorder amdad PR OS O a5 O 375 1_1=7F _13=
Emcormeaeirnicosis O F s O.3=0 1_ =21 S580
Idiopathic Com T ey | 0O 2= 1015 O55
COther o.s53> e - - 1 O35 a3
Chuateorme Treskh oyl
Climecal presgmarecy” 1.1 34 O Ee=0 1 == &3y
Freacze-all O Sa= o.a631 1 _Sa5E =ER3
Cany & ermibe o O _S=0 O 37F7= O_==8 e B e
15l 1 =233 O . F7=27F = =228 — 2o
oy ase o 1.19% 0O 57 = B3> =5k
Top amnd goaoad ermmibrya 1 . =a9 0.7 = _ 513 -=11
guality o FET
Ermncarmeaetrium Thickmness at 101 O 929 1i_118 - =S
FET plammimog
Cruaratiom of EZE O_S9S0 = = 1 033 =33
Sl rrseemtaticorn warvkil
Fran

>ET four FET O =41 o.559 153 E1ae
Secter StatSstical mgnirhcanos s defired as P 05 a0l — adpuasted odoi= radecc BRAD — Boty
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TABLE 4

Univariable analysis. Outcome measurements of the subgroup analysis comparing day 5 and day & embryos for respectively group A and B.

Day 5 embryos Day & embryos
Variable Group Aln=252) GroupB(n=211) Pvalue GroupAin=94) GroupB(n=62) Pvalue
Positive RCG per FET 161/252 (63.9) 1167211 (55.0) 05 44/94 (46 8) 31/62 (50.0) 10
Biochernical loss per FET 147252 (5.6) 137211 (6.2) 78 2194 (2.1) 3/%62 (4.8) .35
Binchemical loss per positive 14/161 (8.7 131116 (11.2) 49 2144 (4.5) 3/31(9.7) _38
hCG
Chinical pregnancy per FET 1477252 (58.3) 103211 (48.8) A 42194 (44.7) 2BM62 (45.2) 95
Clinical miscarriage per FET 33/252 (13.1) 22211 (10.4) 38 21194 (22.3) 662 (9.7) 04
Clinical miscarriage per 33147 (22 .4) 22103 (21.4) 23 21/42 (50.0) /28 (21.4) 02
positive hCG (excluding
biochemical losses)
Live birth {13 + 5 lost 1o 102/240 (42 .5) 15206 (36.9) 23 2093 (21.5) 22/62 (35.5) .06

followe-up)
Fote: Values presented as n (%), unless stated otherame. Statetical Sgnificance & defined 2 Poc 05, FET = frazen-warmed blastocyst transfer; hCG = human chorionic gonadatrophin.
Roslers. Progesterone adminatration i FET. Fertd Stent' 2020,



Result:

The LBRs were same(36.6% in group A and group B)

Multivariable analysis confirmed the higher clinical miscarriage rates and lower LBR when day 6
blastocysts were fransferred.

Significant results for the interaction between the duration of progesterone supplementation
and the developmental stage of the blastocyst (day 5 versus day 6).

The sample was not large enough to show a real difference between the subgroups according
to the freatment group after adjustment for confounding factors.




Discussion:

» FET on the 6" day of progesterone administration resulted in LBRs similar to those of emlbryo
transfer on the 7™ day.

» Previous studies : lower implantation and clinical pregnancy rates with blastocysts expanded on
day 6 compared day 5.
» These difference might be caused by a higher incidence of poor-quality embryos in day 6

blastocysts (because morphological high quality day 5 and 6 blastocysts conferred similar
pregnancy outcomes)

» Haas et al found persistently higher clinical pregnancy rates for day & blastocysts regardless of
embryo quality.

» Ferreux et.al showed significantly higher LBR with day 5 and day 6 blastocysts fransferred on the
5t day of progesterone administration.
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Cont.

Haas et al. performed thawing of day 5 blastocysts on the 5™ day of progesterone supplementation
followed by transfer 20-24 hr later, whereas day 6 blastocyst were thawed on day 6 and transferred
2-4 hr |later.

Exceeding 28 days of estrogen administration before blastocyst tfransfer has a deleterious effect on
LBRs.

Optimal duration of progesterone supplementation remains controversial.
WOI starts approximately 48 hr after the start of progesterone and lasts for at least 4days.
A fighter timeframe could potenfially be more efficient.

Enhanced flexibility is possible when planning a vitrified warmed day 5 blastocyst transfer after
progesterone supplementation.(no _difference between FET on the 6™ or 7 day of progesterone on
LBR and clinical miscarriage rates)




Cont.

Transfer of a vitrified warmed day 6 blastocyst deserves further investigation because these
“"delayed”” blastocyst may seem to encounter a different and possibly more narrow WO
compared with day 5§ embryos.

This flexibility allow us to prolong progesterone supplementation if the recently defined threshold
of 2.2ng/ml.

This study was unpowered to difference in term of LBR below 11.5%.

Progesterone supplementation protocols with FET on the 6" day compared with 71" day in
similar LBRs.

The transfer of day 5 embryos can be approached with a degree of flexibility.

Optimal duration of progesterone exposure needs to be elucidated.




Limitations of the study

» Retrospective
» Underpowered for LBR <11.5%



