Endometrium preparation
In frozen embryo transfer :

Nature or Artificial
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(FET) has steadily increased globally, accounting for more than 30–40% of all transfers 
美國  77% (2018)   81%  (2020)
歐洲  28% (2010)   34%  (2016)
澳洲  47% (2014)   57%  (2018) 

2015 歐洲 FET佔IVF cycle 40% 
2016, of all oocyte retrievals, the rates of freeze-all were 26.5%, 19.2% and 8.5% in Australia and New Zealand, United States and Europe, respectively 
PGS也增加了free-all
1.Mumusoglu S, Polat M, Ozbek IY, Bozdag G, Papanikolaou EG, Esteves SC, et al. Preparation of the Endometrium for Frozen Embryo Transfer: A Systematic Review. Front Endocrinol (Lausanne). 2021;12:688237.
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為何 FET 活產率高於新鮮植入？
改善子宮內膜容受性 → 避免新鮮週期高雌激素影響​。
減少卵巢過度刺激症候群（OHSS） → OHSS 影響內膜與胎盤發育​。

本國籍植入新鮮胚胎的懷孕率及活產率，由97年40.0%及29.9%，降低為111年為27.8%及18.8%。
植入冷凍胚胎的懷孕率及活產率由97年38.5%及28.2%上升至109年50.0%及37.6%，111年較109年略為下降，分別為46.9%及35.2%。
98年以後植入冷凍胚胎之懷孕率及活產率，皆高於植入新鮮胚胎之懷孕率及活產率（圖26及圖27）。
2015 歐洲 FET佔IVF cycle 40% 



Freeze all strategy & 4

1. BABEEREE

2. A/ OHSS risk, =285 Z= 7, D6 blastocysts

3. FEAESZEmRVIIRRIAHAESZENTE
4. Uterine pathology ( polyp, adenomyosis)

5. Random start ovarian stimulation

6. MIRLSRRZFED

= Artificial cycle

Reprod Biomed Online. 2023;47(6):103352.
Ups J Med Sci. 2020;125(2):104-11.
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為何 FET 活產率高於新鮮植入？
改善子宮內膜容受性 → 避免新鮮週期高雌激素影響​。
減少卵巢過度刺激症候群（OHSS） → OHSS 影響內膜與胎盤發育​。
選擇最優質的胚胎 → 透過玻璃化冷凍技術挑選最佳胚胎，提高成功率​。

Santos-Ribeiro S, Godinho CM, Reis-Soares S. Nature (almost) always prevails - challenging the status quo of artificial cycle frozen embryo transfers. Reprod Biomed Online. 2023;47(6):103352.

2015 歐洲 FET佔IVF cycle 40% 
2016, of all oocyte retrievals, the rates of freeze-all were 26.5%, 19.2% and 8.5% in Australia and New Zealand, United States and Europe, respectively 
PGS也增加了free-all
1.Mumusoglu S, Polat M, Ozbek IY, Bozdag G, Papanikolaou EG, Esteves SC, et al. Preparation of the Endometrium for Frozen Embryo Transfer: A Systematic Review. Front Endocrinol (Lausanne). 2021;12:688237.

1.Celada P, Bosch E. Freeze-all, for whom, when, and how. Ups J Med Sci. 2020;125(2):104-11.
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Sweden and Denmark

registry-based cohort study , 2002 - 2015

singletons born after FET and fresh ET

3650 children born after transfer of vitrified blastocysts,

4469 children born after transfer of fresh blastocysts

FET l:t fl‘eSh ET Large gestational age(LGA),

——  Hypertensive disorders in pregnancy (HDPS)

LGA M HDP > PPHE"Lmu ﬁl% Postpartum hemorrhage (PPH)

Hum Reprod. 2019;34(11):2282-9.
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1.	Ginstrom Ernstad E, Spangmose AL, Opdahl S, Henningsen AA, Romundstad LB, Tiitinen A, et al. Perinatal and maternal outcome after vitrification of blastocysts: a Nordic study in singletons from the CoNARTaS group. Hum Reprod. 2019;34(11):2282-9.

a higher risk of a large baby, hypertensive disorders in pregnancy (HDPs) and postpartum hemorrhage (PPH) but a lower risk of placenta previa when compared with fresh blastocysts.
When comparing vitrified and fresh blastocysts, we found higher risks of macrosomia (≥4500 g) aOR 1.77 [1.35–2.31] and LGA aOR 1.48 [1.18–1.84]. Further, the risks of HDP aOR 1.47 [1.19–1.81] and PPH aOR 1.68 [1.39–2.03] were higher in singletons born after vitrified compared with fresh blastocyst transfer while the risks of SGA aOR 0.58 [0.44–0.78] and placenta previa aOR 0.35 [0.25–0.48] were lower.


EM preparation of FET

AC-FET

Artificial cycle

tNC-FET

True nature cycle

MNC-FET

Front Endocrinol (Lausanne). 2021;12:688237.
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Mumusoglu S, Polat M, Ozbek IY, Bozdag G, Papanikolaou EG, Esteves SC, et al. Preparation of the Endometrium for Frozen Embryo Transfer: A Systematic Review. Front Endocrinol (Lausanne). 2021;12:688237.
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Hum Reprod Update. 2023;29(5):634-54.
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1.Zaat TR, Kostova EB, Korsen P, Showell MG, Mol F, van Wely M. Obstetric and neonatal outcomes after natural versus artificial cycle frozen embryo transfer and the role of luteal phase support: a systematic review and meta-analysis. Hum Reprod Update. 2023;29(5):634-54.

significantly higher risks for several adverse obstetric and neonatal outcomes in artificial versus natural FET cycles
LPS 使用不會改變 tNC 的優勢



NC-FET compared to AC-FET resulted in a lower risk of 
-large for gestational age (OR 0.88, 95% 0.83–0.94, I2¼54%), 
-macrosomia (OR 0.81; 95% CI 0.71–0.93, I2¼68%), 
-low birthweight (OR 0.81, 95% CI 0.77–0.85, I2¼41%), 
-early pregnancy loss (OR 0.73; 95% CI 0.61–0.86, I2¼70%), 
-preterm birth (OR 0.80; 95% CI 0.75–0.85, I2¼20%), 
-very preterm birth (OR 0.66, 95% CI 0.53–0.84, I2¼0%), 
-hypertensive disorders of pregnancy (OR 0.60, 95% CI 0.50– 0.65, I2¼61%), 
-pre-eclampsia (OR 0.50; 95% CI 0.42–0.60, I2¼44%), 
-placenta previa (OR 0.84, 95% CI 0.73–0.97, I2¼0%), and 
-postpartum hemorrhage (OR 0.43; 95% CI 0.38–0.48, I2¼53%). 

Stratified analyses on LPS use in NC-FET suggested that, compared to AC-FET, 
-NC-FET with LPS decreased preterm birth risk 
-NC-FET without LPS did not (OR 0.75, 95% CI 0.70–0.81). 
-LPS use did not modify the other outcomes.



OBS Complications: (systematic review and meta-analysis)

AC-FET : NC-FET : fresh ET

Australia systematic review and meta-analysis

1947-2022 23 studies, 279798 ET |;|3 Eg‘z

o 26573 fresh ET

* 115182 NC-FET (tNC-FET, mNC-FET) 1. AC-FET vs NC-FET

° 138043 AC-FET 2. AC-FET vs Fresh ET
Outcomes :

3. NC-FET vs Fresh ET.

hypertensive disorders of pregnancy (HDP),
gestational diabetes (GDM),

preterm birth (PTB), post-partum hemorrhage (PPH)
large for gestational age (LGA).

Aust N Z J Obstet Gynaecol. 2024,;64(2):104-13.
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1.Field A, Rozen G, Gan J, Polyakov A. Assessing obstetric outcomes: A systematic review and meta-analysis comparing fresh, artificial, and natural thaw embryo transfer cycles. Aust N Z J Obstet Gynaecol. 2024;64(2):104-13.

1947 to May 17, 2022
The 23 studies included a total of 279 798 FET cycles, with 26 573 undergoing FreshET, 115 182 undergoing NatThawET and 138 043 undergoing ArtThawET.



Summary of results of the meta- analyses for each outcome measure in all comparisons. ArtThawET, artificial thaw embryo transfer; CI, confidence interval; ET, embryo transfer; FET, frozen embryo transfer; NatThawET, natural thaw embryo transfer; OR, odds ratio.


OBS Complications: (systematic review and meta-analysis)

AC-FET > NC-FET > fresh ET

NC-FET (tNC+mNC)

AC-FET vs NC-FET AC-FET vs Fresh ET NC-FET vs Fresh ET

AC-FET > NC-FET > fresh ET

AC-FET > NC-FET

AC-FET > NC-FET > fresh ET

AC-FET < NC-FET

AC-FET > NC-FET > fresh ET

Aust N Z J Obstet Gynaecol. 2024,;64(2):104-13.
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1.Field A, Rozen G, Gan J, Polyakov A. Assessing obstetric outcomes: A systematic review and meta-analysis comparing fresh, artificial, and natural thaw embryo transfer cycles. Aust N Z J Obstet Gynaecol. 2024;64(2):104-13.

1947 to May 17, 2022
The 23 studies included a total of 279 798 FET cycles, with 26 573 undergoing FreshET, 115 182 undergoing NatThawET and 138 043 undergoing ArtThawET.



Summary of results of the meta- analyses for each outcome measure in all comparisons. ArtThawET, artificial thaw embryo transfer; CI, confidence interval; ET, embryo transfer; FET, frozen embryo transfer; NatThawET, natural thaw embryo transfer; OR, odds ratio.


Neonatal , OBS outcomes:

A C' F ET > N C' F ET(systematic review and meta-analysis)
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Netherlands {& B (~October 2022)
systematic review and meta-analysis

30 studies (NC-FETa\n=56445; AC-FET n=57231)
19 studies used LPS in,NC-FET

Hum Reprod Update. 2023;29(5):634-54.
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1.Zaat TR, Kostova EB, Korsen P, Showell MG, Mol F, van Wely M. Obstetric and neonatal outcomes after natural versus artificial cycle frozen embryo transfer and the role of luteal phase support: a systematic review and meta-analysis. Hum Reprod Update. 2023;29(5):634-54.



NC-FET (vs. AC-FET)

LI =Obstetric and neonatal outcomes

Netherlands &8
(~October 2022)

30 studies

56445 NC-FET

57231 AC-FET

19 studies NC-FET+ LPS

Hum Reprod Update. 2023;29(5):634-54.
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1.Zaat TR, Kostova EB, Korsen P, Showell MG, Mol F, van Wely M. Obstetric and neonatal outcomes after natural versus artificial cycle frozen embryo transfer and the role of luteal phase support: a systematic review and meta-analysis. Hum Reprod Update. 2023;29(5):634-54.

Stratified analyses on LPS use in NC-FET suggested that, compared to AC-FET, 
-NC-FET with LPS decreased preterm birth risk 
-NC-FET without LPS did not (OR 0.75, 95% CI 0.70–0.81). 
-LPS use did not modify the other outcomes.
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Hypertension. 2019;73(3):640-9.
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substances produced by the corpus luteum that are related to angiogenesis, vasoactivity and the immune system seem to be necessary for an optimal interaction between the embryo and the endometrium, which, to some extent, may be missing in artificial cycles 
von Versen-Hoynck F, Schaub AM, Chi YY, Chiu KH, Liu J, Lingis M, et al. Increased Preeclampsia Risk and Reduced Aortic Compliance With In Vitro Fertilization Cycles in the Absence of a Corpus Luteum. Hypertension. 2019;73(3):640-9.

This prospective cohort study was approved by the Stanford Institutional Review Board. 
Participants were grouped according to categories of CL number: (1) 0 CL (FETs in a programmed cycle), (2) 1 CL (spontaneous conceptions, intrauterine insemination, or FETs in a modified natural ovulatory cycle), (3) >1 CL (ovulation induction with timed intercourse, intrauterine insemination, or FET), and (4) IVF with fresh embryo transfer. 




uln
|
(J
()

)
(1111
nnn

[ ] ]

3

= ek /\ 2‘
== 7 WRelaxin
[PiES BMEEE - BNBIRIERER T ERERE( R R T BATA

Am J Obstet Gynecol. 2022;226(5):683-99.
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1.Conrad KP, von Versen-Hoynck F, Baker VL. Potential role of the corpus luteum in maternal cardiovascular adaptation to pregnancy and preeclampsia risk. Am J Obstet Gynecol. 2022;226(5):683-99.

1. 母體心血管適應障礙
孕早期黃體分泌的鬆弛素（Relaxin）促進全身血管擴張（vasodilation），增加動脈順應性（arterial compliance），這是孕期正常心血管適應所必需的​​。
在缺乏黃體的情況下，孕婦早期的心輸出量增加及動脈擴張的能力顯著受到抑制，這種血管適應障礙可能是後續導致子癲前症的重要機制之一​。

2. 胎盤發育受損
缺乏黃體功能導致母體動脈擴張不佳，影響了胎盤的血液灌流與營養交換，最終影響胎盤正常發育，可能導致子癲前症​。
胎盤功能不全引起的相對低氧環境，可能會進一步刺激胎盤分泌更多抗血管生成因子，進一步加重子癲前症風險​。

3. 子宮內膜（Decidua）功能異常
黃體素與鬆弛素對子宮內膜的蛻膜化（decidualization）非常重要，子宮內膜蛻膜化不足與子癲前症有關​​。
人工週期可能因為激素水平調控不足或缺乏鬆弛素，而導致子宮內膜功能不良，進而提升子癲前症發生的可能​。

4. 免疫調節異常
黃體激素（尤其是孕酮）能調節母體子宮內免疫環境，缺乏自然的黃體素可能導致子宮內免疫細胞的異常反應，增加胎盤發育異常的風險
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Australia 2017-2020.
meta- analysis : 2 RCT,7 cohort studies.

EEEB/#RCL HFETIRZoutcomes M E
positive hCG results (RR 1.0, 95% CI 0.95 to 1.05)
clinical pregnancies (RR 1.06, 95% CI 0.96 to 1.18)

mABRAESR
live births: CL(+)(RR 1.14, 95% CI 1.06-1.22)

Rate of hcG(+) CL(-)=CL(+) NC-FETEREEE S
Live Births and OPR CL(-)<CL(+)

Clinical pregnancy Rate CL(-)=CL(+)

BMJ Open. 2022:12(4):e0514809.
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1.Gan J, Rozen G, Polyakov A. Treatment outcomes of blastocysts thaw cycles, comparing the presence and absence of a corpus luteum: a systematic review and meta-analysis. BMJ Open. 2022;12(4):e051489.


live births were higher in thaw cycles with a corpus luteum (RR 1.14, 95% CI 1.06 to 1.22). 
pregnancy losses :
biochemical pregnancy (early miscarriage) (RR 0.71, 95% CI 0.62 to 0.82) 
miscarriages (RR 0.72, 95% CI 0.62 to 0.83) were increased in cycles without a corpus luteum.
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Australia 2017-2020.
meta- analysis : 2 RCT,7 cohort studies.
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Biochemical pregnancy rates

Miscarriage Rate CL(-)>CL (+
(early miscarriage) CL(-)>CL(+) iscarriage Rate CL(-) (+)

Pregnancy losses

early miscarriage CL(+) RRO0.71(0.62 - 0.82)
Miscarriages(<20wks) CL(+) RR0.72 (0.62 - 0.83)

Pregnancy losses E A =RECL(+)IREEER(E

BMJ Open. 2022;12(4):051489.
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1.	Gan J, Rozen G, Polyakov A. Treatment outcomes of blastocysts thaw cycles, comparing the presence and absence of a corpus luteum: a systematic review and meta-analysis. BMJ Open. 2022;12(4):e051489.
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Early Pregnancy loss rate AC>mNC>SC
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France

multicenter retrospective cohort study

9 reproductive health units

2012 - 2016.

FET cycles : 14421 cycles

(AC: n=8139; NC: n=3126; SC: n=3156)
3844 pregnancies (hCG > 100 1U/I)

(AC: n=2214; NC: n=812; SC: n=818).
Primary outcome: pregnancy loss rate at
10 weeks of gestation.

AC:

E2: 4-6mg oral or vaginal . -~ .
P4: micronized progesterone 400-800mg 21.2% 0 970

vaginal ~ 9wks Je
MNC: hCG+LPS 36.5% 25.7% 23.6% o

SC: menopure 50-751U + hCG
LB 137516.9% LB 18.8% 0
(DF>16mm) +LPS 375 16.9% 588 18.8% LB 608 19.3%

Hum Reprod Open. 2022;2022(2):hoac007.
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FET using endometrial preparation by AC, modified NC or SC were included. primary outcome: pregnancy loss rate at 10 weeks of gestation. 
The sample size required was calculated to detect an increase of 5% in the pregnancy loss rate (21–26%), with an alpha risk of 0.5 and a power of 0.8. We calculated that 1126 pregnancies were needed in each group, i.e. 3378 in total.

In AC protocols, estrogen supplementation was performed by using Provames and Vivelledot (between 4mg and 6mg by oral route or vaginal route) (skin patch 100ug +-50ug every 2–4 days). Three centers performed prior hypophyseal block by injection of a GnRH agonist (Decapeptyl
ultrasound. Natural micronized progesterone (UtrogestanVR ProgestanVR 3.75mg) after checking endometrial thickness by or
) was introduced vaginally, between 400mg and 800mg, depending on the center. FET was performed after 2 or 3 days of progesterone for Day 2 or Day 3 embryos and after 5 days of progesterone for blastocysts. Administration of progesterone was continued until at least 9weeks of gestation in all centers.
All NC were modified NC protocols. Modified NC protocols had luteal phase support by progesterone. According to centers, ovulation was triggered by recombinant hCG. In modified NC, monitoring by ultrasound and hormone assay (estrogen, LH and progesterone serum levels) was performed between Day 9 and Day 12. 
In SC, recombinant or urinary gonadotropin (50–75 IU) was used
and ovulation was triggered when a dominant follicle (>16–17mm) and an adequate endometrial thickness were present on ultrasound. Luteal phase support by progesterone was added


Early pregnancy loss rate AC>NC>SC

LBR AC<NC<SC 19

14421 cycles (AC: n=8139; NC: n=3126; SC: n=3156)

MEZRACSNC>SC>ERCLAFEEREBXERFERZ
Pregnancy rate AC: 26.7%; NC: 27.2%; SC: 26% P 0.02 AC=NC=SC
Early pregnancy loss rate AC: 36.5%; NC: 25.6%; SC: 23.6% P<0.005 AC>NC>SC

LBR AC: 16.9%: NC: 18.8%: SC: 19.3% P<0.003 AC<NC<SC
Hum Reprod Open. 2022;2022(2)


簡報者
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1.Vinsonneau L, Labrosse J, Porcu-Buisson G, Chevalier N, Galey J, Ahdad N, et al. Impact of endometrial preparation on early pregnancy loss and live birth rate after frozen embryo transfer: a large multicenter cohort study (14 421 frozen cycles). Hum Reprod Open. 2022;2022(2):hoac007.

AC vs NC OR 1.63 [1.35–1.97]; P<0.0001 
AC vs SC OR 1.87 [1.55–2.26]; P<0.0001


MAIN RESULTS AND THE ROLE OF CHANCE: AC represented 56.5% of FET cycles. Mean age of women was 33.5 (SD § 4.3) years. The mean number of embryos transferred was 1.5 (§0.5). Groups were comparable, except for history of ovulation disorders (P¼0.01) and prior delivery (P¼0.03), which were significantly higher with AC. Overall, the early pregnancy loss rate was 31.5% (AC: 36.5%; NC: 25.6%; SC: 23.6%). Univariable analysis showed a significant association between early pregnancy loss rate and age >38 years, history of early pregnancy loss, ovulation disorders and duration of cryopreservation >6 months. After adjustment (multivariable regression), the early pregnancy loss rate remained significantly higher in AC vs NC (odds ratio (OR) 1.63 (95% CI) [1.35–1.97]; P<0.0001) and in AC vs SC (OR 1.87 [1.55–2.26]; P<0.0001). The biochemical pregnancy rate (hCG > 10 and lower than 100 IU/l) was comparable between the three protocols: 10.7% per transfer.


BR2HBENRBZRERIGEE AC:mNC:NC

Vietnam,2021-2023

randomised, open-label
18-45y , n=1428

476 AC

476 modified natural,

476 natural,

Embryo 1-2#,D3 or 1#D5

476 AC: E2 8mg- EM>7mm +Vag P4 800mg/d
476 mMNC:DF>16mm-> +hCG(Ovitrelle 250 ug)
Cancel :no follicle >16mm after D21

476 NC: TVS since DF>14mm, LH>180%,

Cancel: no LH surge tll D21 Lancet. 2024;404(10449):266-75.
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Ho VNA, Pham TD, Nguyen NT, Wang R, Norman RJ, Mol BW, et al. Livebirth rate after one frozen embryo transfer in ovulatory women starting with natural, modified natural, or artificial endometrial preparation in Viet Nam: an open-label randomised controlled trial. Lancet. 2024;404(10449):266-75.
(1)In natural cycles, ultrasound was performed on the sixth day of the cycle. Daily ultrasound and determination of serum oestradiol and luteinising hormone (LH) levels were performed when the mean diameter of the dominant follicle was at least 14 mm. LH surge initiation was defined as a concentration that was 180% of the latest serum value available for that individual, which subsequently continued to rise to 20 international units per L or greater as detected by the electrochemiluminescence immunoassay method (cobas e 801, Roche Diagnostics, Mannheim, Germany). LH+4  (cleavage-stage embryos) or LH+6 (blastocysts)

Natural cycles were cancelled when no follicle development or onset of LH surge was detected after 21 days
(2) mNC: dominant follicle was at least 16 mm, human chorionic gonadotropin to trigger while follicle >16mm
mNC cancelled when there was no follicle development or no dominant follicle with a diameter of at least 16 mm after 21 days,
hCG+5 (D3) hCG+7(D5)
(3) In artificial cycles, the endometrium was prepared using oral oestradiol valerate (Valiera, Laboratories Recalcine, Santiago, Chile) 8 mg/day, given from the second to the fourth day of menstruation. Endometrial thickness was monitored from day 6 onwards, and vaginal progesterone (Utrogestan, Besins, Paris, France) 800 mg/day was started when endometrial thickness reached at least 7 mm. At least 9 days of oestradiol treatment were required before starting progesterone.In cases where a dominant follicle emerged, serum LH and progesterone were determined to rule out luteinisation; if serum levels of LH were less than 13 international units and those of progesterone were less than 15 nmol/L, luteinisation was deemed not to have occurred and FET was performed. 
Artificial cycles were cancelled when endometrial thickness was less than 7 mm after at least 21 days of oestradiol administration, or if a dominant follicle emerged.
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Table S1: Reasons for cancellation in the first frozen embryo transfer cycle of the natural and modified
natural cycle protocol groups

Reasons Natural cycle (n=99) Modified natural cycle (n=99)
No development of follicles 67 (67-7) 66 (66-7)

No developing follicles (=16 mm) - 18 (18-2)

No onset of luteinising hormone surge 32(32:3) -

Unexpected spontaneous ovulation - 15 (15-1)

Lancet. 2024;404(10449):266-75.
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Ho VNA, Pham TD, Nguyen NT, Wang R, Norman RJ, Mol BW, et al. Livebirth rate after one frozen embryo transfer in ovulatory women starting with natural, modified natural, or artificial endometrial preparation in Viet Nam: an open-label randomised controlled trial. Lancet. 2024;404(10449):266-75.
(1)In natural cycles, ultrasound was performed on the sixth day of the cycle. Daily ultrasound and determination of serum oestradiol and luteinising hormone (LH) levels were performed when the mean diameter of the dominant follicle was at least 14 mm. LH surge initiation was defined as a concentration that was 180% of the latest serum value available for that individual, which subsequently continued to rise to 20 international units per L or greater as detected by the electrochemiluminescence immunoassay method (cobas e 801, Roche Diagnostics, Mannheim, Germany). LH+4  (cleavage-stage embryos) or LH+6 (blastocysts)

Natural cycles were cancelled when no follicle development or onset of LH surge was detected after 21 days
(2) mNC: dominant follicle was at least 16 mm, human chorionic gonadotropin to trigger while follicle >16mm
mNC cancelled when there was no follicle development or no dominant follicle with a diameter of at least 16 mm after 21 days,
hCG+5 (D3) hCG+7(D5)
(3) In artificial cycles, the endometrium was prepared using oral oestradiol valerate (Valiera, Laboratories Recalcine, Santiago, Chile) 8 mg/day, given from the second to the fourth day of menstruation. Endometrial thickness was monitored from day 6 onwards, and vaginal progesterone (Utrogestan, Besins, Paris, France) 800 mg/day was started when endometrial thickness reached at least 7 mm. At least 9 days of oestradiol treatment were required before starting progesterone.In cases where a dominant follicle emerged, serum LH and progesterone were determined to rule out luteinisation; if serum levels of LH were less than 13 international units and those of progesterone were less than 15 nmol/L, luteinisation was deemed not to have occurred and FET was performed. 
Artificial cycles were cancelled when endometrial thickness was less than 7 mm after at least 21 days of oestradiol administration, or if a dominant follicle emerged.



CPR.OPR.LBR.miscarriage

AC = NC/mNC

Table §2: Fertility outcomes after first endometrial preparation

Relative risk (95% confidence
interval)

Modified natural

vs. artificial cycle

Modified
natural cycle

Natural cycle Artificial cvele

Natural vs.
artificial cvcle

PER PROTOCOL (n=377) (n=377) (n=476)

Live birth, n (%) 127(33-7) 117 (31-0) 162 (34-0) 0-99 (0-78; 1-:25) 0-91(0-72; 1-16)
After day-3 embryo transfer 44/181 (24-3) 42/182 (23-1) 437214 (20-1) 1-21 (0-79; 1-85) 1-15(0-75; 1-76)
After day-5 embryo transfer 83/196 (42-4) 75/195 (38-5) 119/262 (45-4) 0-93 (0-70; 1-23) 0-85(0-63; 1-13)

Positive pregnancy test, n (%) 171 (45-4) 160 (42-4) 232 (48-7) 0-93 (0-76; 1-13) 0-87 (0-71; 1-06)

Clinical pregnancy, n (%) 157 (41-6) 144 (38-2) 205 (43-1) 0-97 (0-79; 1-19) 0-89 (0-72; 1-10)

Ongoing pregnancy, n (%) 130 (34-5) 122 (32-4) 165 (34-7) 0-99 (0-79; 1-:25) 0-93 (0-74; 1-18)

Implantation, n (%) 172/516(33-3) 155/529 (29-3) 216/633 (34-1) 0-98 (0-83; 1-15) 0-86 (0-72; 1-02)

Ectopic pregnancy, n (%) 3(0-8) 8(2-1) 4(0-8) 0-95 (0-19; 4-30) 2-53 (0-80; 9-46)

Miscarriage <12 weeks, n (%) 24 (6-4) 14 (3-7) 36(7-6) 0-84 (0-50; 1-40) 0-49 (0-26; 0-89)

Miscarriage 12 to <20 weeks, n (%) 3(0-8) (1-3) 3(0-6) 1-26 (0-23; 6-82) 2-10(0-52; 10-3)

Multiple pregnancy, n (%) 7(1-9) 8(2-1) 8(1-7) 1-10 (0-39; 3-08) 1-:26 (0-47; 3-43)

Multiple delivery, n (%) 7(1-9) 8(2-1) 7(1-5) 1-26 (0-43; 3-69) 1-44 (0-52: 4-12)

1st FET: NC/mNC/AC

LBR:33.7% 31% 34% #=F
CPR:41.6% 38.2% 43.1% %%

OPR: 34.5% 32.4% 34.7% i#T*\EM
Miscarriage(<12Wks): 6.4% 3.7% 7.6%EER

Lancet. 2024;404(10449):266-75.




OBS outcomes (GDM/HDP),perinatal outcomes 23

NC=mNC=AC, Preeclampsia ??

GDM

HDP

NC/mNC/AC
OBS outcomes (GDM/HDP),perinatal outcomes =2

Lancet. 2024;404(10449):266-75.



簡報者
簡報註解
no significant difference in the livebirth rate between different strategies for endometrial preparation in FET cycles.

Other differences between our study and the ANTARCTICA trial included the dosage of oestradiol used (8 mg/day vs 6 mg/day), the endometrial cutoff thickness for initiation of progesterone (7 mm vs 8 mm), and an inadequate embryo survival of zero vs 58·1%


A

2
Endometrium preparation protocols for FET

Hormone replacement treatment (HRT)(AC)
HRT with/without GhRH-a suppression

True natural (t-NC) cycle
t-NC with/without luteal phase support

Modified natural (modified-NC) cycle
Modified-NC with/without luteal phase support

Mild ovarian stimulation (Mild-OS)
e Clomiphene Citrate (CC)

« Aromatase Inhibitor(Letrozole)

e Follicle Stimulating Hormone (FSH)

Front Endocrinol (Lausanne). 2021;12:688237.
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Mumusoglu S, Polat M, Ozbek IY, Bozdag G, Papanikolaou EG, Esteves SC, et al. Preparation of the Endometrium for Frozen Embryo Transfer: A Systematic Review. Front Endocrinol (Lausanne). 2021;12:688237.
蕙瑜整理

mNC approach only partially combines these two factors as the trigger is commonly administered at a follicle size around 17 mm, which again limits the freedom of ET procedure planning.



HRT-FET , AC-FET protocol

Estrogen Start on D1-3 (7 — 36 days)

« Fixed regimen (6mg daily)

« Step-up regimen ( D1-7 2mg/d, D7-12 4mg, D13~ 6mg)

D12 -14 = TVS : EM >7mm and leading follicle (N)
Progesterone

« Day3 embryos FET on the 39/4%" day of P administration

« Day5/6 blastocysts FET onthe 5t"/6t" day of P administration

Front Endocrinol (Lausanne). 2021;12:688237.
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1.	Mumusoglu S, Polat M, Ozbek IY, Bozdag G, Papanikolaou EG, Esteves SC, et al. Preparation of the Endometrium for Frozen Embryo Transfer: A Systematic Review. Front Endocrinol (Lausanne). 2021;12:688237.

oral E2 route was the most commonly used (84%), followed by transdermal (9%) and vaginal (3%) routes
The conversion of doses, using different routes/types can be
calculated as follows: 0.75 mg oral micronized estradiol = 1.25 g of transdermal estradiol gel = 1 mg oral/vaginal estradiol valerate


Nature cycle protocol

E%i& . since D10
EM >7mm, follicle collapse DO(FC+5)

LH surge daily check (LH surge +6 ) <ZHEIHEELT>

Dominant follicle >14mm, LH >171U/ml,

followed by E2 drop >30% in the next day rani et al., 2017)

LH =10 IU/I (Groenewoud et al., 2012)LH >15 IU/I (Ursillo et al., 2021)
LH>20 IU/I (Chantal et al.,2019)
LH >180% of the mean of the preceding values (Testart et al., 1981)

PJ:}" ( P+5) <EF iz EEEm> DO D1 D2 D3

DO: 1< P=3 ng/mL

D1: 3<P=6

D2: 6<P=8

D3: 8<P =10 P+0 P+l P+2 P+3 P+4 P+5
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During a tNC, the rise of estradiol, originating from
the dominant follicle and exceeding 200–300 pg/ml for a minimum of 50 h, triggers the LH surge. Although prior research has shown that serum P levels rise 12 h before the start of the LH surge, this increase was not thought to play a significant role in the physiology of ovulation. However, there has been renewed focus on the LH-independent increase in circulating P, manifested by a sharp increase in serum P to 0.5 ng/ml, as the trigger for the LH surge [72]. Ovulation usually occurs 24–56 h after the spontaneous LH surge. Considering the day of the LH surge as Day 0, the usual practice to perform tNC-FET at the cleavage and blastocyst stages is LH surge + 4 days and LH surge + 6 days,
no consensus on the definition of the LH surge. Importantly, there is a paucity of data concerning reproductive outcomes when employing different criteria for timing of FET in tNC. A recent prospective study [73] suggested that vitrified–warmed embryo transfer on follicular collapse + 5 days is equivalent to LH surge + 7/+8 and even + 9 days in a significant proportion of tNC with comparable reproductive outcomes, reflecting the high degree of flexibility of the window of implantation. 

A urine LH test is positive 12–36 h after the plasma LH surge
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Modified natural (modified-NC) cycle

e HCG - Flexibly HCG

e NPP (natural proliferative-phase protocol)

= Progesterone-modified natural cycle (P4AmNC)
Mild ovarian stimulation (Mild-OS)

e Clomiphene Citrate (CC)

e Aromatase Inhibitor(Letrozole)

e Follicle Stimulating Hormone (FSH)

fi R EEIP R EE - SC (Mild-0S)
i /0 3E B E55H > hCG,NPP
PR{KIBEFEGEZE 12 SNC-FET &1 > hCG,NPP

Reprod Biomed Online. 2023;47(6):103352.
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1.	Santos-Ribeiro S, Godinho CM, Reis-Soares S. Nature (almost) always prevails - challenging the status quo of artificial cycle frozen embryo transfers. Reprod Biomed Online. 2023;47(6):103352.



Nature cycle- E# & gl#h

Reprod Biomed Online. 2023;47(6):103352
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1.Santos-Ribeiro S, Godinho CM, Reis-Soares S. Nature (almost) always prevails - challenging the status quo of artificial cycle frozen embryo transfers. Reprod Biomed Online. 2023;47(6):103352.’

Current and new approaches to scheduling natural cycle FET once adequate endometrial proliferation has occurred and a dominant follicle has been identified during monitoring. FET, frozen embryo transfer; hCG, human chorionic gonadotrophin; LPS, luteal phase support; NC, natural cycle; NPP, natural proliferative phase.



Nature cycle- E# & gl#h

DF 13-22 mm

DF 16-18mm

NPP

DF 16-18mm

Reprod Biomed Online. 2023;47(6):103352
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1.Santos-Ribeiro S, Godinho CM, Reis-Soares S. Nature (almost) always prevails - challenging the status quo of artificial cycle frozen embryo transfers. Reprod Biomed Online. 2023;47(6):103352.’

Current and new approaches to scheduling natural cycle FET once adequate endometrial proliferation has occurred and a dominant follicle has been identified during monitoring. FET, frozen embryo transfer; hCG, human chorionic gonadotrophin; LPS, luteal phase support; NC, natural cycle; NPP, natural proliferative phase.



hCG - Modified natural cycle protocol

HCG trigger
/=

Follicle 17(16-20) mm ,EM =27mm—> +HCG
H1 %4 Flexibly HCG

Follicle 13 -22 mm (1-1.5mm/d) ,EM =7mm, P4<1.5 ng/ml
- +HCG

Flexible range of 5-7 days for FET

}
1

N

AV Ly

@/ JEisiRE

B3 o] DIAE M.

_I

Reprod Biomed Online. 2024;49(1):103775.
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Lawrenz B, Blockeel C. Avoiding weekend frozen embryo transfer in modified natural cycles: is it possible? Reprod Biomed Online. 2024;49(1):103775.

• HCG trigger
triggering between 13 ~ 22 mm is possible. 
flexible range of 5-7 days for FET
the protective effects of the corpus luteum beyond progesterone production are present. 
• NPP (natural proliferative-phase protocol)
Exogeneous progesterone is started once a follicle of at least 14 mm is present, and hence the spontaneous LH surge has not yet started
similar clinical outcomes and the added progesterone might even trigger ovulation (SantosRibeiro et al., 2023)
maintaining the benefit of a corpus luteum throughout the course of pregnancy

hCG can be given at any time between the start of the LH rise (15 IU/L) and the peak level of LH (40 IU/L) without affecting the clinical outcome




CPR,OPR,iiiEZ NC = mNC

EEFIBF n=260,26-35 y/o, No LPS

130 tNC group: TVS+ FSH/LH/E2/P D9-11, LH surge “180% above last value”,
confirmed the next day “drop in E2+ P rise >1.5ng/ml|”—> LH+5 ET(D4 embryo)
130 mNC group: (37 spontenous LH surge)

DF=17mm+ EM =26mm - uhCG 5000IU (pregnyl® ) hCG+6 ET(D4 embryo)

CPR,OPR & MAESE,
Biochemical pregnancy rate , pregnancy loss ,miscarriage ;2 A =&

NC-FETZH[EIZZ8EZR B S NC-FET group (4.05+1.39) mNC-FET group (3.03+1.16, P =<0.001)
Hum Reprod. 2020:35(5):1073-81.
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more clinic visits and blood samplings for cycle monitoring were required in the NC-FET group (4.05±1.39) compared with the modified NC-FET group (3.03±1.16, P =<0.001), while the number of ultrasound scans performed were comparable (1.70±0.88 in group A versus 1.62±1.04 in group B).


Flexible hCG-mNC E&0]{7?

84%

Spain, 2020-2022. multicentre,

retrospective observational study
3087 single FET in mNC , +- PGT-A
good-quality D5/6 blastocyst (> 3BB)
TVS D1-3 confirm ovarian quiescence

DF:13-15.9mm,16-18.9mm,19-22mm
+ rHCG: serum P4 <1.5 ng/ml, EM=7mm

LPS: mP4 200 mg bid (2 days after rHCG)
FET: rHCG+7 Reprod Biomed Online. 2024;49(1):103774.

TDFABA/NIFIThCG > OPREBEE

=
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1.	Alonso-Mayo C, Kohls G, Santos-Ribeiro S, Soares SR, Garcia-Velasco JA. Modified natural cycle allows a window of 7 days for frozen embryo transfer planning. Reprod Biomed Online. 2024;49(1):103774.

This multicentre, retrospective, observational study of 3087 single frozen blastocyst transfers in mNC was carried out between January 2020 and September 2022. The inclusion criteria included endometrial thickness 7 mm and serum progesterone <1.5 ng/ml. The main outcome was ongoing pregnancy rate. Secondary end-points were pregnancy rate, implantation rate, clinical pregnancy rate and miscarriage rate. The mean follicle size at triggering was stratified into three groups (13.015.9, 16.018.9 and 19.022 mm).


hCG-mNC oJIERA &4

1 1

14mm 15mm 16mm 17mm 18mm
14.5mm 16mm 17.5mm 19mm 20.5mm

ET ET
14mm 15mm
14.5mm 16mm
17mm 18mm 19mm

19mm 20.5mm - 22mm ET ET

19mm
22mm

16mm
17.5mm



Progesterone-modified natural cycle (PAmNC), .

Natural proliferative phase (NPP) protocol

Reprod Biomed Online. 2024;49(1):103775.

Natural proliferative phase (NPP)
D10-12(Interval 28days) + P
D8-10 (interval <28 days) +P

EM>7mm, Follicle 16-18 mm, LH surge (N)
- Start Exogeneous progesterone

25 B ARV FERFRE

NPP
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Lawrenz B, Blockeel C. Avoiding weekend frozen embryo transfer in modified natural cycles: is it possible? Reprod Biomed Online. 2024;49(1):103775.
Alonso-Mayo C, Kohls G, Santos-Ribeiro S, Soares SR, Garcia-Velasco JA. Modified natural cycle allows a window of 7 days for frozen embryo transfer planning. Reprod Biomed Online. 2024;49(1):103774.


該方案以其便利性、保留排卵和黃體以及安排胚胎移植日期的靈活性而聞名。

• HCG trigger
triggering between 13 ~ 22 mm is possible. 
flexible range of 5-7 days for FET
the protective effects of the corpus luteum beyond progesterone production are present. 
• NPP (natural proliferative-phase protocol)
Exogeneous progesterone is started once a follicle of at least 14 mm is present, and hence the spontaneous LH surge has not yet started
similar clinical outcomes and the added progesterone might even trigger ovulation (SantosRibeiro et al., 2023)
maintaining the benefit of a corpus luteum throughout the course of pregnancy




PAMNC{E = RZP4al A EHIHIHEIN?

&= e 2 A5 4#%: DF 16-18mm, EM >7mm
Late follicular phase

A A HLH surgeRE 224

b I 4a8 FPAA = [HLEHEDD

Corpus luteumizE EE4E

=iz = 0 B S AIHIHEEY - H=EiREE IR MEER MWL,
=RRERE 6 RU LMNEEFERZ T Z=HIE LH surge
PAMNCHE I TRB AN - AZ TELH surge KHFBY

Nikolay Kornilov

Reprod Biomed Online. 2024,;49(5):104350.



B®Z4ER NPP(PAMNC) = AC

Russia, 2017-2019

retrospective cohort study,

723 FET (PGT-A)- single euploid blastocyst

327 PAMNC-FET : EM>7mm,DF>16mm +mP4 200mg P4
bid~ stop on 9" days B-hCG test

396 HRT-FET: E(oral or transdermal)

EM>7mm +mP4 600mg mP4 qd

micronized vaginal progesterone (Utrogestan)

= ==
=

PAmNC BICPR,LBRERS ' miscarriage rateER{E (BEAFTEE

Reprod Biomed Online. 2024,;49(5):104350.
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Kornilov N, Polyakov A, Mungalova A, Yakovleva L, Yakovlev P. Progesterone-modified natural cycle preparation for frozen embryo transfer. Reprod Biomed Online. 2024;49(5):104350.
該方案以其便利性、保留排卵和黃體以及安排胚胎移植日期的靈活性而聞名。



AC:NC(xhCG):NPP(P4mNC)

Portugal, 2010-2022

single center retrospective cohort study
5791 FET cycles

2226 AC: £E2 6mg-EM=7mm,P4=1.5ng/mL-

+P4 400mg BID~11wks

3216 NC(tNC/mNC):EM=7mm,DF = 16mm,
P4=1.5ng/mL,

LH S18UI/mL(+hCG 44%); LH>18Ul/mL (-hCG)

+P4 400mg BID~8wks

349 NPP: EM=7mm, DF = 14mm, PA=1.5ng/ml-
+P4 200mg BID~11wks

Rescue im P4 100mg QOD, if P4<8.5ng/mL on FET day
AC:26%,NC:1.3%, NPP:2.9% P<0.01
AC/NPP~11wks , NC~8wks

NC

NPP

Human Reproduction. 2024;39(5): 1089-97
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1.	Godinho CM. Natural proliferative phase frozen embryo transfer—a new approach which may facilitate scheduling without hindering pregnancy outcomes. Human Reproduction. 2024;39(5): 1089–97.


main outcome : LBR. 
secondary outcomes: 
hCG +, clinical pregnancy and miscarriage rates, 
perinatal outcomes: 
1st trimester bleeding, 2nd/3rd trimester bleeding, PPROM, GDM, gestational hypertensive disorders (GHD), and gestational age at delivery


CPR,LBR AC<NPP=NC GDM AC=NPP=NC 3¢

HDP, miscarriage, 1st ZE M AC>NPP=NC

AC<NPP=NC
AC>NPP=NC
AC<NPP=NC
NPP BYCPR,LBREX S * miscarriage rate®{K
ACE—ZHAL MEEHIER S . HDP B S
AC>NPP=NC
AC=NPP=NC

AC>NPP=NC

Rescue im P4, if P4<8.5ng/mL AC:26%, NC:1.3%, NPP:2.9% P<0.01
ACEE ZERescue PARYLEBIER S

Human Reproduction. 2024;39(5): 1089-97
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GDM AC=


CPR.OPR.LBR AC<SC(Letrozole)

miscarriage AC>SC(Letrozole)

China 20202021,

retrospective cohort study

5,322 anovulatory women

694 Letrozole stimulated cycles

oral letrozole (Femara) 5 mg daily MC day 5-9
(If DF<12mm+hMG 75IU/d)

DF>17 mm, EM =7 mm, = 10,000 IU hCG

600 mg of vag mP4 (Utrogestan) 2 days later
4628 AC-FET

Oral estradiol valerate (Progynova) 10-12 days

- TVS : no DF. EM> 7. mim , P4 level < 1.5 ng/ml,

—>vag mP4

Eur J Obstet Gynecol Reprod Biol. 2024;294:79-83
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1.	Wen W, Shi J, Liu X. What is the optimal means of preparing the endometrium in frozen-thawed embryo transfer cycles among anovulatory women? A retrospective cohort study. Eur J Obstet Gynecol Reprod Biol. 2024;294:79-83.



NC-FET B#AEHH

AC-FET AT 3iEEHH

Miscarriage EZREMEE - MEXRBIHEE |S=EE

PTB 28 =

CPR,OPR,LBR = o HT A= =i

GDM (5] GEIEIEA R

FEERAVAE & (EaBEZEsm) =

HDP,PPH, A Efa% | {EKz+EE =g ElE

LGA, macrosomia | {5 (BWEK.SGAMEE) =

RIS XE MmEHNEME28IPA = RSB RFEE2E1P4

ENTEIESEE =he O/ JILPS m&Ehs + LPS

a2 MBI 28 LH/IE2/IPAEBIBERK | B2 MfmRE /D>
ZEMH HIZEGE BUERES 21%) | BUERER K5 ETERE
5 e B HEORIE =2 14 HEN R E o mEpE
; BFER R DN EE R Ik ) BR. B8 % fR

Flexible hCG B2 % EZENMAspirin

WEH=E NPP(P4mNC) LPS#i3E
SC AR E A SR 2025
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1. 活產率相近，但人工週期的併發症風險較高
多項研究顯示 NC-FET 和 AC-FET 的活產率無顯著差異​Modified natural and op…。
然而，AC-FET 可能增加妊娠併發症風險，如妊娠高血壓、胎盤異常等
2. 自然週期降低妊娠高血壓與子癇前症風險
NC-FET 顯著降低妊娠高血壓 (RR 0.61, 95% CI 0.50–0.73) 及子癇前症 (RR 0.47, 95% CI 0.42–0.53)​1-s2.0-S1472648321001036。
AC-FET 由於缺乏黃體素，可能影響胎盤發育與血管調節，導致高血壓、胎盤早剝及胎盤植入異常​fendo-12-738005。
3. 胎兒健康：自然週期降低巨大兒與低出生體重風險
AC-FET 增加巨大兒 (LGA) 風險 (OR 1.11, 95% CI 1.07–1.15) 及胎兒過大 (Macrosomia) 機率 (OR 1.85, 95% CI 1.66–2.07)​Aust NZ J Obst Gynaeco …。
自然週期則有較低的早產、低出生體重 (LBW) 及圍產期併發症風險​
4. 人工週期適合排卵異常患者，但增加荷爾蒙負擔
AC-FET 適用於無排卵或排卵不規律的患者，如多囊性卵巢症候群 (PCOS) 或月經失調者​e051489.full。
但 AC-FET 需長期使用雌激素與黃體素，可能導致情緒變化、頭痛、腸胃不適等副作用
5. 自然週期雖然更安全，但取消率較高
NC-FET 週期取消率可達 21%，因為需要等待自然排卵，若排卵異常或檢測困難，可能無法進行移植​e051489.full。
AC-FET 幾乎不會取消週期，因此對於排程需求高的患者更有利​Aust NZ J Obst Gynaeco …
6. 黃體期支持 (LPS) 可改善自然週期的早產率
NC-FET 自然黃體素分泌較 AC-FET 高，但若提供額外黃體支持 (LPS)，可能進一步降低早產風險​Modified natural and op…。
目前尚無統一標準，仍需更多研究確認 LPS 在 NC-FET 的必要性​PIIS147264832300874X
7. 診所排程與管理：人工週期較靈活
AC-FET 可精確安排移植時間，不受週末與假日影響，適合跨國就醫或診所管理​PIIS147264832300874X。
NC-FET 需密切監測 LH 峰值與排卵，可能增加診所與患者的負擔
8. 改進自然週期 FET 方法
新技術如自然增殖期方案 (NPP-FET) 可提升自然週期的靈活性，減少 LH 監測的需求​1-s2.0-S147264832300452…。
部分研究探索擴展 hCG 觸發排卵的窗口期，以減少週期取消率​PIIS147264832300874X。
9. 研究建議：未來應關注長期母嬰健康影響
現有研究多為回溯性分析，仍需大型隨機對照試驗 (RCT) 來進一步驗證​1-s2.0-S1472648321001036。
應持續關注 NC-FET 與 AC-FET 在母嬰長期健康上的影響，包括胎兒代謝與心血管風險​fendo-12-738005。
10. 總結與建議
✅ 有規律排卵的女性：首選 NC-FET，因為更接近自然妊娠，妊娠併發症風險較低。�✅ 排卵異常或週期無法監測者：適合 AC-FET，確保移植成功率。�✅ 需要固定時間安排者：AC-FET 更易管理，但需警惕妊娠高風險因素。�✅ 診所應考慮新的 FET 方法，如 自然增殖期 FET (NPP-FET) 或擴展 hCG 觸發時間，來提升 NC-FET 的應用性。
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Hum Reprod. 2022;37(8):1697-703


簡報者
簡報註解
von Versen-Hoynck F, Griesinger G. Should any use of artificial cycle regimen for frozen-thawed embryo transfer in women capable of ovulation be abandoned: yes, but what's next for FET cycle practice and research? Hum Reprod. 2022;37(8):1697-703.
排卵女性應優先採用自然週期 FET，個人化監測與黃體支持來提升成功率。 
無排卵女性應考慮誘導排卵SC與黃體支持策略。 
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PPH RR 2.56
Curr Opin Obstet Gynecol. 2023;35(3):200-9.


簡報者
簡報註解
1.	Lossl K, Spangmose AL, Asserhoj LL, Dam TV, Pinborg A. The future of frozen-thawed embryo transfer in hormone replacement therapy cycles. Curr Opin Obstet Gynecol. 2023;35(3):200-9.
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Aspirin reductions severe preeclampsia RR 0.47 (0.26-0.83)
Aspirin{E ARREEPF K FEERIIESR = OR 0.38 (0.2-0.74)

Jama. 2021;326(12).
New England Journal of Medicine. 2017;377(7):613-22.
OBSTETRICS & GYNECOLOGY. 2018;VOL. 132, NO. 1, JULY 2018


簡報者
簡報註解
The US Preventive Services Task Force (USPSTF)
USPSTF : reduction in risk for preeclampsia (pooled RR, 0.85 [95% CI, 0.75-0.95]; 16 studies; I2 = 0%) with low-dose aspirin use in individuals at increased risk (n = 14093)
1.	Davidson KW, Barry MJ, Mangione CM, Cabana M, Caughey AB, Davis EM, et al. Aspirin Use to Prevent Preeclampsia and Related Morbidity and Mortality. Jama. 2021;326(12).
1.	ACOG. Low-Dose Aspirin Use During Pregnancy. OBSTETRICS & GYNECOLOGY. 2018;VOL. 132, NO. 1, JULY 2018.
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single center retrospective cohort study ( IVI Lisboa )
5791 FET cycles (2226 AC, 349 NPP, and 3216 NC)

Human Reproduction. 2024;39(5): 1089-97


簡報者
簡報註解
Godinho CM. Natural proliferative phase frozen embryo transfer—a new approach which may facilitate scheduling without hindering pregnancy outcomes. Human Reproduction. 2024;39(5): 1089–97.

IVI Lisboa 是葡萄牙里斯本的一家辅助生殖和生育诊所，隶属于全球领先的生殖医学集团 IVI RMA Global。


main outcome : LBR. 
secondary outcomes: 
hCG +, clinical pregnancy and miscarriage rates, 
perinatal outcomes: 
1st trimester bleeding, 2nd/3rd trimester bleeding, PPROM, GDM, gestational hypertensive disorders (GHD), and gestational age at delivery
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J Assist Reprod Genet. 2023;40(4):891-9



簡報者
簡報註解
1.	Lee JC, Calzada-Jorge NS, Hipp HS, Kawwass JF. Natural cycle frozen embryo transfer: a survey of current assisted reproductive technology practices in the U.S. J Assist Reprod Genet. 2023;40(4):891-9.

76% 的診所將 < 25% 的 FET 週期使用 NC-FET，意味著大部分診所仍然以 人工週期 (AC) 為主。
24% 的診所在 25% 以上的 FET 週期使用 NC-FET。
這樣的比例顯示 NC-FET 在美國 ART 診所中的使用率較低，主要受限於時間掌控與人員安排問題。


主要限制：排卵時機難以掌控、假日人力負擔、難以協調醫師行程
優勢：
• 患者滿意度較高 (18%)
• 減少藥物費用 (18%)
• 避免肌肉注射黃體酮 (17%)

缺點：
• 排卵時機難以掌控 (32%)
• 假日與週末人員負擔增加 (27%)
• 難以協調醫師與病人的行程 (21%)

NC-FET 限制條件（52% 診所有設限）
必須有排卵或規律月經（64%）
不處於更年期、年齡 < 40、有足夠內膜厚度等也列為條件之一
💊 無排卵女性的處理
63% 診所允許以排卵誘導方式接受 NC-FET
常用藥物：Letrozole（61%）、Clomid（4%）、或兩者皆用（25%）
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