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Clinical application of serum AMH in reproductive medicine

Anti-Mullerian hormone (AMH), a peptide growth factor of the transforming growth
factor-f family, is a homodimer glycoprotein with a molecular weight of 140 kDa whose
2750 bp gene is on the short arm of chromosome 19. AMH was initially discovered for its
role in the regression of the Mullerian ducts. Following transcription of the
sex-determining region Y (SRY) region in male fetus, Sertoli cells begin to produce AMH
which leads to the apoptosis of cells in the Mullerian ducts , promotes Millerian duct
regression, and initiates male phenotypic development. Given the lack of SRY in females,
this series of events does not occur leading to the Mullerian ducts to develop into the
uterus, oviducts, and upper two-third of the vagina.

In females, when primordial follicles are recruited, AMH s initially produced in
granulosa cells. AMH expression continues to increase until primordial follicles have
developed into small antral follicles approximately 4— 6 mm in size. As the pool of small
growing follicles is in parallel with the total number of primordial follicles, AMH reflects
ovarian reserve, and it is widely used due to its reduced intra-menstrual cycle and
inter-observer variability, furthermore, AMH exhibits reduced cycle-to-cycle variability
compared with antral follicles counts (AFC) and follicle-stimulating hormone (FSH) levels.

The roles of AMH in assisted reproduction include predicts oocyte yield and dosage
of FSH needed for an ART, if also can help predic cycle cancellation and identify patients at
high risk of OHSS. However, Quantitative decline in ovarian reserve may not be necessarily
accompanied by a qualitative decline, especially in younger women with diminished
ovarian reserve and poor response to ovarian stimulation.

The clinical implication of serum AMH outside assisted reproduction have included
prediction of menopause in the general population, assessment of ovarian toxicity caused
by surgery and chemotherapy, diagnosis of polycystic ovarian syndrome (PCOS) and
others.
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Reproductive Immune tests in infertility and recurrent miscarriage

Chao Kuang-Han, MD

Immune dysfunction has been implicated in some cases of recurrent pregnancy loss,
unexplained infertility and failed IVF cycles. When the immune system is over- or under-
activated, implantation may be compromised resulting in infertility or recurrent
miscarriage. Immunological factors involved in adverse obstetrical outcomes and infertility
may include the presence of anti-thyroid antibodies (ATA), anti-phospholipid antibodies
(APA) and activated natural killer cells (NKa). Other immune dysfunction may be due to an
immunological mismatch in DQ-alpha and HLA genotypes or disorders called
thrombophilias. Thrombophilias are a group of disorders that increase the risk of clotting
in the body and closely associated with recurrent pregnancy loss. Whether thrombophilias
cause infertility or result in failed IVF cycles is still controversial.

The recurrent miscarriage and implantation failures (RIF) are an important issue with
more than 40% fails for patients to obtain a live birth. The rate of pregnancy chance
dramatically decreases with the number of consecutive miscarriages. There is also a
significantly decreased chance in a live birth with increasing maternal age. But there is no
evidence of an interaction between maternal age and the number of previous miscarriages.

The immunological aspects of implantation are many and are documented extensively
in basic scientific and clinical research. The decidualized stromal cells of the endometrium,
critical to implantation, are able to regulate trophoblast invasion and to dampen the local
maternal immune response. The failure to control that immune reaction may lead to
implantation failure. Several serological immune profiles may play a role in patients with
RIF. Antibodies against placenta-specific 1 (a protein expressed in the placenta and
encoded by trophoblast-specific gene PLAC1) may impair implantation and have been
shown in a small case-control study to be higher in patients with RIF compared with fertile
controls (Matteo et al., 2013). Liang and colleagues also performed a small case-control

study, and showed that proinflammatory factors (interferon-gamma [IFN-y ], interleukin
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(IL)-1B , IL-6 and IL-4) were increased, and anti-inflammatory factors (transforming growth

factor-beta 1) were decreased, in the peripheral blood of RIF patients compared with
control participants pregnant after IVF (Liang et al., 2015). The endometrial immune profile
was also studied in patients with RIF (Ledee et al., 2016; Mariee et al., 2012). While there’ s
much investigation into the biological plausibility of an immunological aetiology in RIF,
there is limited evidence to justify translation to clinical practice.

No immunological biomarkers have been definitively documented to cause recurrent
pregnancy loss. There is quite strong evidence that presence of some autoantibodies
(anticardiolipin antibodies and antithyroid antibodies) negatively affects the future live
birth rate in women with or without RPL. (Nielsen and Christiansen, 2005, Thangaratinam
et al, 2011). Nevertheless, the impact of other autoantibodies such as antinuclear
antibodies is more controversial. At the same time, there is no sufficient documentation for
the impact of natural killer abnormalities and cytokine abnormalities in the blood or
endometrium in recurrent pregnancy loss. It is therefore questionable to select patients to
specific treatments due to the presence or absence of specific immune biomarkers outside
clinical trials.

In the overwhelming number of trials testing other treatment options: lymphocyte
immunization, intravenous immunoglobulin infusions, prednisone etc. patients were not
selected due to the presence of specific immune factors. A few trials have tested
intravenous immunoglobulin in women with RPL with various autoantibodies or NK cell
aberrations (Stricker and Winger, 2005) or NK cell/cytokine aberrations (Winger and Reed,
2008, Moraru et al, 2012) but these trials are only of moderate/low quality, primarily
because they were not placebo-controlled and thus not blinded.

Serological or endometrial immune testing in these patients should be limited to
research settings. More clinical studies are needed to demonstrate the efficacy of
immunomodulation strategies. Despite numerous data underlying the role of
immunotolerance abnormalities in the pathogenesis of recurrent miscarriage and
implantation failure, further studies are required to clarify the efficacy and safety of

immunomodulation strategies.
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Long term health in children born after assisted reproductive technologies
( PGT-A included )

Lin, Yu-Ju

Dept of Obstetrics and Gynecology, Kaohsiung Chang Gung Memorial Hospital

B 1978 FEMIHEEE Louise Brown WHAEZES - ATEBERMESEDIRENRE - B
THAZAZBERNRZEEEENEE ; XBESREMBBARBRETHE - S8R D 7
ZIBREDUEERENEERBNARBERFAERNIRS - T2 XRMATEET - EllaEEr
BERZTHBARPLEENKRR  CERERNEEALHER  AINHEBHEALENIEEE
HBRRBEARARZ - ARSMWEE - SGA (small for gestational age) & HAEEFZE (LBW, low birth
weight) &R ; ™2 RMEIEEARIBER SR LGA (large for gestational age) & 7 EERTAEAIE S -
ZAT B E AR R R IR RIS NI BEEA R E AR EABNR R R A THER M S B REE Y -

HRf A EE2REMNR RBREPRBEBNXXEIERNNER - ZREMS  [RBPLEOER
RIEERRE I HBNREREER -  IREERBHNAEESE - ERRVBLEES(E
BRMBEN A5EARTANERE L) - NZ2 B FRAEREEE (Autism Spectrum Disorder,
ASD) - FE A EBENE(Attention deficit and hyperkinetic disorders, ADHD) K B 14 it 28 7Y 8&
AR HEFARPHNEELEER - BNV EEIR  AB8RENZEVUERBEESIE -
HMEFBRAHEENERE  BIHFEESABBENMRAERFET USRI -

&% - MIaZERAIZE B2 (Preimplantation Genetic Testing, PGT)3&BMAE ) ;12
(cleavage stage or blastocyst stage embryo biopsy) o] Efiz it 2 35 [E ERIMAG - BEMIaT) K
SREAMNRE  HZEMEHHEFARANEE  £EBRNESE B/ - EHERDT -
FTREBEME 5-9 F HEBAZZHEIVRNAEBREBREEASHN  RRUBFEEREH
AR SR B -
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Mosaic Trisomy at Prenatal Diagnosis
ERZEERE =1 ERER

Chih-Ping Chen, MD
Department of OBS&GYN, MacKay Memorial Hospital, Taipei, Taiwan

1. AFEHK mosaic trisomy at prenatal diagnosis FA&ARER - MBRDBHE ERHESLE
IR ENARE - FTEER -

2. BMENRENBEEZERFHIREILEN ? £ T REBBBRER ?

3. Fi8 mosaic trisomy HZETEIAZESE : g vs I ; Ba5E vs Hé‘ﬁé ; 252 vs &2 DNA ;
MR B& vs FKARRE ; IEEF KA vs RIBEF/KAMR ; /KA vs BB ; B vs FER

FRANe ; SEOKARRE vs BT SR AR AN ; BTAE S ARANNR vs LR R ERRANAN ; 4N AR AAR vs AR
FABS4EA -
4. NEBEREUERBIRAZ—ESERNERNBRE - RVBMOUMNEREZF - TEHE
3 - REFHBINLEERE - ERUMBNBERMBEZERBEN - AE%)?EEE_JZE'"\E
REAFEALEARATN - REBENMEMMBRASRZERELERERS -
HEECKTZERT | EMERABERBIRZEAHAE - ERNAREETEE
HECEZ R 400 -

5. FERFFTARZENMYE THRMBR mosaic trisomy at amniocentesis &4 =B &# A EE T
R KB4 FISH 52 - WHERHENR - @RFIBNEMHERERE - BAhgs
IERBEZETE - EFMARARIER - BER—4S | BREREAMN mosaic trisomy 22
FRIRE - EBREAE  HEERRE  REEFRARRERREBERIEEL - AIUAR
Ao AR E KA AR mosaic trisomy FEIEIZRE SR MR - BBEALFH - PG E
MR WS E

6. RNBEERRHNZERAYN - fIRENEBZHINKE  BEFKERURLERESR
HEROIE R HEEERAALER - EEEEMRASEHN  BLESHAHAREEZWEREN
REY - MIE—2R - HOBEREERAF DS AERWILZEN/NZT - BLE/NBR - BLEER
ARET  SRk#  ALZIHEEE  FALEZESERRIENEER —REE - PRUREICM
M BRERBEEEMALE -

7. BEHMEIR mosaic trisomy at amniocentesis, euploid RIZRMTIBEFA maternal
UPD: A L5358 mosaic trisomy 6, 7, 11, 14, 15, 16, 20 Z4%5 517\ maternal UPD 6, 7, 11,
14,15, 16, 20 -
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A new class of oral GnRH antagonists for the treatment of endometriosis and

uterine leiomyomas

To advance the development of more effective GnRH analogs for clinical application, feasible
cloning of the GnRH receptor and high-throughput screening of small molecules targeting the
GnRH receptor have been continuously conducted. Recently, orally bioavailable nonpeptide GnRH
receptor antagonists have been developed to improve the compliance of patients using GnRH
analogs for clinical treatment. Several orally-active small molecule GnRH antagonists targeting the
GnRH receptor have been synthesized by high-throughput screening and biochemical processing.
Elagolix, an orally bioactive nonpeptide GnRH receptor antagonist, has been approved by the FDA
for the clinical treatment of endometriosis-related pelvic pain. Additionally, elagolix was recently
applied for the management of abnormal uterine bleeding related to uterine fibroids. For these
estrogen-related diseases, elagolix inhibits gonadotropin and estrogen synthesis in a
dose-dependent manner, adjusting serum estrogen concentrations through partial to complete
inhibition of estrogen at low to high doses. Data obtained from clinical studies indicate that elagolix
inhibits the production of gonadotropins and estrogen as well as ovulation in a dose-dependent
manner and decreases average endometrial thickness but does not affect the serum AMH level.
Other oral non-peptide GnRH receptor antagonists, including relugolix and linzagolix, are currently
in phase Il clinical trials for the treatment of hormone-related diseases.

As a newer treatment option, clinicians may be unfamiliar with oral GnRH antagonists and their
application in clinical practice. Therefore, to provide a practical guide for use of oral GnRH
antagonists based on available evidence and clinical experience is a new class. It is anticipated that
with ongoing experience, expertise will continue to develop regarding the best use of oral GnRH
antagonists for the management of endometriosis and uterine leiomyomas symptomatology.
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Strategies of couples with azoospermia

Chi-Hong Ho, M.D, Ph.D,
Department of OBS&GYN, Taipei Veterans General Hospital, Taipei, Taiwan

Around 1 in 7 couples present with infertility, and male factor accounts for up to 50%
of these couples. Azoospermia, defined as a complete lack of spermatozoa in the ejaculate,
is identified in about 1% among all men and 10~15% of infertile men. Azoospermia can be
classified as obstructive azoospermia (OA) and non-obstructive azoospermia (NOA). About
40% of azoospermia cases are OA, which is resulted from mechanical blockage to the male
reproductive tract and typically presents normal serum hormone profile, testicular volume
and spermatogenesis. On the other hand, the spematogenesis in NOA cases is impaired,
and men with NOA are the most difficult to management. Possible etiologies of NOA
include genetic disorders (sexual chromosome abnormalities or Y-chromosome
microdeletions), hypogonadotropic hypogonadism, cryptorchidism, testicular torsion,
radiation, and chemotherapy. Microdissection testicular sperm extraction (micro-TESE) is
the gold standard for surgical sperm retrieval, but a successful pregnancy also requires
adequate number of oocytes, reliable protocol of oocyte cryopreservation, meticulous
skills of sperm identification and intracytoplasmic sperm injection, and tacit cooperation
between gynecologists and urologists. The strategies to achieve these requirements in
Taipei Veterans General Hospital will be discussed here.



