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ABSTRACT

Objectives Non-invasive prenatal testing for fetal trisomy
21 (T21) by massively parallel shotgun sequencing (MPSS)
is available for clinical use but its efficacy is limited
by several factors, e.g. the proportion of cell-free fetal
DNA in maternal plasma and sequencing depth. Exist-
ing algorithms discard DNA reads from the chromo-
somes for which testing is not being performed (i.e. those
other than chromosome 21) and are thus more suscepti-
ble to diluted fetal DNA and limited sequencing depth.
We aimed to describe and evaluate a novel algorithm
for aneuploidy detection (genome-wide normalized score
(GWNS)), which normalizes read counts by the propor-
tions of DNA fragments from chromosome 21 in normal
controls.

Methods We assessed the GWNS approach by compari-
son with two existing algorithms, i.e. Z-score and normal-
ized chromosome value (NCV), using thearetical approx-
imations and computer simulations in a set of 86 cases
(64 euploid and 22 T21 cases). We then validated GWNS
by studying an expanded set of clinical samples (n=208).
Finally, dilution experiments were undertaken to com-
pare performance of the three algorithms (Z-score, NCV,
GWNS) when fetal DNA concentration was low.

Results At fixed levels of significance and power, GWNS
required a smaller fetal DNA proportion and fewer total
MPSS reads compared to Z-score or NCV. In dilution
experiments, GWNS also outperformed the other two
methods by reaching the correct diagnosis with the lowest
range of fetal DNA concentrations (GWNS, 3.83-4.75%:;
Z-score, 4.75-5.22%; NCV, 6.47-8.58%).

Conclusion Our results demonstrate that GWNS is com-
parable to Z-score and NCV methods regarding the per-
formance of detecting fetal T21. Dilution experiments
suggest that GWNS may perform better than the other
methods when fetal fraction is low. Copyright © 2014
ISUOG. Published by Jobn Wiley & Sons Ltd.

INTRODUCTION

Recent  development of massively parallel  shotgun
sequencing (MPSS) technologies enables researchers to
detect feral aneuploidies from maternal plasmas thus, the
use of invasive procedures, which carry a small but signif-
icant risk of miscarriage, can be reduced!*. The number
of MPSS reads from distinct chromosomes constitutes
relatively fixed ratios”. These ratios depend on a variety of
factors, e.g. total length, proportion of repeat sequences
and guanine-cytosine (GC) content of each chromosome.

A popular method of non-invasive prenatal testing
(NIPT) for trisomy 21 (T21) using circulating fetal DNA
in maternal plasma was described in 2008°. Each sample
gave rise to a ratio of the number of reads belonging to
chromosome 21 to the total read number (denoted as
¥5;), and the mean and standard deviation of y,; among
control samples with normal karvotype were evaluated.
The y,; value of a sample with unknown feral karyotype
was then normalized by the control mean and standard
deviation to form z,; (equation 1). Z-scores above a
threshold value were labeled as T21, as disproportionally
more reads were from chromosome 21. Z-scores depend
solely on chromosome 21 read numbers and thus are
sensitive to variations in chromosome 21 reads.
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Sehnert et al.® proposed an alternative algorithm by
calculating the ratio of the chromosome 21 read number
to the read number of a reference chromosome 9. The
algorithm was termed the normalized chromosome value
(NCV). NCV improves urtilization of information but still
does not take into account information from all remaining
chromosomes.

We propose here a novel algorithm to fully utilize read
counts from all 22 autosomes. The DNA read proportion
of each chromosome constitutes a robust ratio among nor-
mal controls. We normalized the proportion of DNA reads
originating from a specific chromosome (e.g. chromosome
21) using its corresponding ratio from normal controls.
We call this method the genome-wide normalized score
(GWNS). If the test sample has a normal karyotype, its
GWNS for each chromosome is close to 1. Conversely,
deviations in GWNS from 1 likely arise from aneuploidy.
We compared the T21 detection performances of these
three methods (Z-score, NCV and GWNS) in this study.

MATERIALS AND METHODS
Three methods of trisomy detection
Z-score

The ratio of chromosome k& read number to the total
read number was denoted as y,. For a sample with
unknown fetal karyotype, y, was normalized by the
mean and standard deviation acquired from normal
controls:

) —E al control
. Vi [y¢Inormal control| )
\/var [vi[normal control|

Chiu et al.® assumed that 7, ~ N(0,1) and employed z,,
to quantify deviation of the chromosome 21 read counts
from normal controls.

Normalized chromosome value (NCV)

Because z;, depends only on the read number of the target
chromosome, it is sensitive to its fluctuation. Sehnert
et al.® replaced the denominator of vy, with the read
number from a reference chromosome R and defined the
ratio as s, = 2 . The reference chromosome is supposed
to remain cup]%id across all samples. They chose chromo-
some 9 as the reference for chromosome 21. Analogous
to Z-scores, the ratio was normalized by the mean and
standard deviation acquired from normal controls:

s, — E[sy[normal control|
& = (2)
\/var [s¢Inormal control|

They called &, NCV, assumed &, ~ N(0,1) and employed
£, to detect T2 1 as well as other aneuploidies.

Copyright © 2014 ISUOG. Published by John Wiley & Sons Lrd.
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Genome-wide normalized score (GWNS)

If counts from all chromosomes are to be used they must
be transformed into comparable values. Among euploid
samples, the read number from each chromosome should
constitute a relatively robust ratio. Consequently, the
read number ratio of chromosome k (y,) normalized by
the robust ratio should be close to 1 for all chromosomes
among all euploid samples. Deviation of the normalized
scores from 1 indicates an aneuploidy such as T21. Since
normalized scores become comparable for all chromo-
somes, the significance of T21 deviation can be quantified
by the normalized scores from all chromosomes instead
of chromosome 21 and/or chromosome 9 alone. Specif-
ically, these ratios were denoted as my, (k=1, ..., 22)

where Emb = 1. my, is proportional to the length of

chromoLsolme k if all reads are uniquely mappable and
uniformly sampled from all chromosomes. In reality, 1,
also depends on other factors such as GC content and
repeat sequence distributions in the genome. In each con-
trol sample the ratio of each chromosome read number is
normalized by n1;:

Vi
!)k = (3)
iy,

where j.'i denotes the ratio of chromosome k reads in sam-
ple i. Normalized ratios of all chromosomes are compa-
rable since their means are all equal to 1. Consequently,
we can exploit data from all chromosomes to detect aneu-
ploidies such as T21. For each case with an unknown fetal
karyotype, we evaluated the normalized ratio of chromo-
some 21 reads and denoted it as 7)1, We counted the
fraction of {’s in the control samples that exceed 31 and
used it as the P-value of the GWNS in T21 detection.

Staristical comparison of trisomy detection methods

For cach detection method, accuracy — significance
(1 —type L error rate or 1 — false-positive rate) and power
(1 —type Il error rate or 1 - false-negarive rate) are
positively correlated with both fetal DNA proportions
and total MPSS read numbers. Different combinations
of fetal DNA proportions and total read numbers may
achieve the same level of accuracy. We term the union
of all these combinations an ‘isoquality curve’ in the
two-dimensional parameter space. With a fixed level of
significance and power, we compared positions of the
isoquality curves among three different methods: Z-score,
NCV and GWNS. To justify the use of GWNS before
being applied to real samples, we did theoretical approx-
imations (Appendix S1), followed by simulations on a set
of simulated data as well as real MPSS data (Appendix S2).

In addition to isoquality curves, we compared detec-
tion accuracy of three methods using receiver—operating
characteristics (ROC) curves. We generated ROC curves
by varying detection thresholds for diluted and undiluted
samples, and reported the areas under the ROC curves
(AUC).

Ultrasoiund Obstet Gynecol 2014,
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Clinical validation of GWNS
Further details are provided in Appendix S3.

Samples

Peripheral blood samples were collected from a cohort of
208 women with singleton pregnancies and plasma DNAs
were extracted and used for MPSS analysis (Table §1). To
evaluate GWNS, reference data from cuploid pregnancies
must be established in advance. In our samples, 55 normal
pregnancies were randomly selected as reference controls
and the remaining 128 disomy 21 (D21, including 124
cuploid and four T18 cases) and 25 T21 pregnancies were
used as the test sample set. Additionally, to evaluate the
minimum fraction of feral DNA that would be derecred in
GWNS, 14 serially diluted plasma DNA libraries derived
from four T21 pregnancies (Figure S1) were also included
for analysis.

MPSS

Approximately 1ng of plasma DNA was used for DNA
library construction with the beta chromatin immune-
precipitation sequencing (ChIP-Seq) sample preparation
kit (Tllumina, Inc., CA, USA) with minor modifications.
Adapter-ligated DNA fragments were first amplified for
4-cycle polymerase chain reaction (PCR) (consecutively,
10s at 98°C, 30s at 63°C and 1min at 72°C) and
recovered after agarose (3%) gel electrophoresis. Selected
DNA libraries were additionally amplified for 12-cycle
PCR. Libraries were sequenced with single-end 50 cycles
on GAIlx (Illumina) following an §-plex/lane protocol.

Bioinformatic analysis

Qualified 50-bp single-end reads were aligned to the
human reference genome (hgl9) using the Burrows—
Wheeler aligner!'”. Duplicate and imperfectly mapped
reads were removed. Only reads that were unambigu-
ously mapped to the human genome, without any mis-
match, were retained for further analysis. The effect of
GC bias was corrected by LOESS regression”. Normal-
ized read counts were used to detect fetal T21 by applying
GWNS and two previously reported methods, Z-score®
and NCV®. In GWNS analysis, the fixed constant 1,
(Table S2) was derived from read fractions of all auto-
somes of the 55 reference controls.

RESULTS

Comparison of ROC curves among three detection
methods

The three methods yielded perfect ROC curves (AUC 1.0,
or 100% sensitivity and specificity were simultaneously
achieved) on undiluted samples (Figure S2). By pooling
samples with dilution treatments, ROC curves (Figure 1)
were degraded, yet still nearly perfect. The AUCs obtained

Copyright © 2014 ISUOG. Published by John Wiley & Sons Ltd.
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Figure 1 Receiver—operating characteristics (ROC) curves of three
detection methods for trisomy 21 applied to a diluted dataset of 86
clinical test samples (64 euploid and 22 trisomy 21 pregnancies)
(Table 52.1 in Appendix 52). The areas under the ROC curve for
the Z-score | ), normalized chromosome value (- Jand
genome-wide normalized score (- - - | methods were 0.9794,
0.9762 and 0.9794, respectively.

with the three merhods were 0.9794 (Z-score), 0.9762
(NCV) and 0.9794 (GWNS]. Prediction accuracy was
sensitive to total read numbers and fetal DNA fractions.
We varied combinations of six possible total read num-
bers and 22 possible fetal DNA fractions and compared
AUC orders of the three methods in all parameter combi-
nations among simulated data and reads resampled from
experimental data.

Table 1 reports the numbers (and percentage) of param-
eter combinations from simulation and resampled
experimental data for which each of the three meth-
ods prevailed in terms of AUCs. On both simulated and
resampled data, GWNS prevailed in the highest numbers

Table 1 Prediction accuracy® for each method (Z-score, normalized
chromosome value (NCV) and genome-wide normalized score
(GWNS)) based on simulared and resampled experimenral dara

Dataset Combinations (n (%))

Simulared dara

Z-scores 32 (24)

NCV 28 (21)

GWNS 46 (35)
Experimental data

Z-scores 87 (33)

NCV 42 (16)

GWNS 100 (38)

‘Prediction accuracy was measured by the area under the
receiver—operating characterisrics curve (AUC). Fach entry specifies
the number (percentage) of combinarions (six roral read numbers,
22 tetal DNA fractions) for which each method achieved the best
performance in terms of AUC. There were 132 parameter
combinarions in simularion studies. In real experimental data
analysis, an additional parameter of the number of resampled data
points (1 or 10) was introduced. Hence, there was a total of 264
parameter combinations.

Ultrasound Obstet Gynecol 2014,
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of parameter combinations compared with others. For
instance, on resampled data GWNS had higher AUCs
than did other methods in 100 (38%) parameter com-
binations, whereas Z-scores and NCV were dominant
in 87 (33%) and 42 (16%) parameter combinations,
respectively.

Clinical validation of GWNS

By applying the 8-plex/lane protocol on GAllx, we
obtained 3—4 million 50-bp sequencing reads per sam-
ple. After trimming 2-5% low-quality sequences and
1-2% duplicate reads, approximately 85-89% of total
reads mapped uniquely to the human genome without
any mismatch. With GC correction using Loess (local
regression), ¢.1.4% of reads mapped to chromosome 21
in the 55 reference controls. To determine chromosome
status in a test plasma DNA, the P-value (i.e. GWNS)
of the genome-wide normalized ratio of chromosome
21 was calculated. We set a cut-off value of P=0.05 to
signify a difference of a chromosome of a test sample
from 95% Cls of the same chromosome in the disomy
cases. Figure 2 shows the results for aneuploidy analysis
of chromosome 21 in two sample sets: 153 test sam-
ples and 14 serially diluted T21 samples (see Materials
and Methods). Tn the first sample set, all 25T21 cases
had a P-value <0.05 (range, 0-0.0037) and D21 cases
(n=128) had a P-value>0.05 (range, 0.069-0.916).
Therefore, under the defined criterion of aneuploidy,
P <0.05, sensitivity and specificity of GWNS to detect
T21 were all 100%. The results were comparable to
those of Z-score, and superior to those of NCV for
which four samples with values of 2.5 < NCV < 4.0 were
classified as ‘no call’ (Figure 2). In the second sample set,
it was not surprising to find that not all samples were
correctly classified as 121 since samples were serially
diluted by maternal blood cell DNA, in which feral DNA
fracrions varied from 1.59% to 18.29% (Figure 2). Using
GWNS, samples with 4.75% feral DNA fracrions were
correctly identified with P <0.03, whereas, using Z-score
and NCV, the minimum fractions of fetal DNA that
could be detected were ¢. 4.75-5.22% and 6.47-8.58%,
respectively, if the reported criteria of 1Z-scorel > 3 and
NCV >4 for classification of affected cases were adopred
(Figure 2).

Figure 2 Trisomy 21 (T21) screening by three detection merhods
for samples of a clinical plasma DNA ser (128 disomy 21 (124
cuploid plus four T18) and 25 T21 pregnancies) and a set of
serially dilured T21 plasma DNA samples (14 samples including
feral DNA fractions ranging from 18.29 to 1.59%., with rhe feral
fraction for each diluted DNA mixture indicared in the figure; see
Appendix 83 and Figure S1 for details). Dotted lines indicate
thresholds for diagnosis of affected fetuses using: (a) genome-wide
normalized score (GWNS) (P < 0.L05), (b) Z-score (|Z-score| > 3)
and (¢) normalized chromosome value (NCV) (NCV > 4) methods.
Note that 2.5 < NCV <4 was classified as ‘no call’®. ©, normal
euploidy: &, trisomy 18: @, trisomy 21.

Ultrasound Obstet Gynecol 2014,

)

%y




Novel algorithm for NIPT for trisomy 21

DISCUSSION

Non-invasive prenatal screening of fetal aneuploidy by
maternal plasma DNA sequencing has become clinically
available for pregnant women but test performance is
profoundly limited by counting statistics''. This study
demonstrates that use of complete sequencing information
from all chromosome reads increased detection sensitivity
for fetal aneuploidy. Overall, Z-score and GWNS per-
form comparably with MPSS experimental data, and both
methods are superior to NCV. However, GWNS requires
smaller total read numbers and fetal DNA proportions
in order to reach the same levels of type I (false-positive)
and type II (false-negative) errors. This advantage can be
crucial when samples are collected in early gestation or
at limited sequencing depth. GWNS requires fewer fetal
DNA fractions or total read numbers to achieve the same
accuracy level (Appendices $1 and 52). On analysis of
diluted samples and simulation experiments, GWNS also
outperformed the other two methods in terms of AUCs in
the highest number of total read number/fetal DNA frac-
tion combinations (Figure1 and Table 1). Furthermore,
using GWNS, we have correctly diagnosed dozens of T21
and hundreds of D21 pregnancies with as few as 3-4
million sequencing reads per sample (Figure 2).

As shown in Appendices S1 and S2, for each detection
method, accuracy is positively correlated with both fetal
DNA fractions and total read numbers. Higher quan-
tities of feral DNA or total read numbers better reflect
chromosome status and thus would improve accuracy
rates. However, plasma samples with higher fetal DNA
amounts are not always available from early and even
mid-gestation pregnancies because fetal DNA represents
only a fraction (average, 3-11%) of maternal plasma
DNAM and there is almost no difference in the frac-
tion of fetal DNA during first- and second-trimester
pregnancies'?. A low fetal DNA fraction (<4 %, or even
sometimes in the range of 4-7%) apparently affects
detection accuracy and is one of the most common
causes of assay failure!*'5. A marked increase in fetal
DNA fractions was found only in the third trimester!?,
Yer, tests performed within this gestational-age win-
dow provided no benefic for early detection of feral
aneuploidies.

Alternatively, accurate detection of fetal aneuploi-
dies can be achieved by increasing total read numbers.
Using sequences that allow one or two mismatches for
genomic alignment, or MPSS with deeper coverage, are
practical approaches to meeting this goal. ITowever, our
MPSS experimental data showed that 89-91% of the
trimmed reads are uniquely mapped to single positions
of the human genome without any mismatch. Thus,
incorporation of ‘imperfectly matched reads’ contributes
only slightly to the number of aligned reads. Deeper
sequencing can definitely provide more usable reads for
analysis, but an increase in read numbers also elevates
test cost and sequencing time. Therefore, introduction of
a new statistical algorithm, as described in this study, is
more economical and thus will be practical for sensitive
detection of fetal aneuploidy.

Copyright © 2014 ISUOG. Published by John Wiley & Sons Ltd.
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We observed that GWNS correctly distinguished
between all our samples of T21 and D21, even in cases
with very low feral DNA fractions. By using serially
diluted T21 plasma DNA, we estimated that 4.75% of
fetal DNA fraction is sufficient for T21 detection using
GWNS (Figure 2a). The results support the performance
of MPSS across a broad gestational age range. After 10
weeks of gestation, when the majority of pregnant women
tend to accept testing, fetal DNA fractions are usually
large enough for testing'?. Conversely, for correct detec-
tion of T21 by other methods, higher fetal DNA fractions
are frequent requisites'*'*. In the same dataset that we
tested using GWNS, the minimum fractions of fetal DNA
that could be correctly detected by Z-score and NCV
were estimated to be ¢. 4.75-5.22% and 6.47-8.58%,
respectively (Figures 2b and ¢).

The demand for a higher fetal DNA fraction for T21
detection may be arttributed to the statistics used in the
previously reported algorithms. Both Z-score and NCV
are based on Z statistics which quantify deviation in
read ratio of chromosome(s) of interest (e.g. chromosome
21) from the normal control. In normal pregnancies,
because the read ratio of chromosome 21 seems consis-
tent, Z statistics present no response to the fetal DNA
fractions'®. In other words, not only euploid samples
but also aneuploid samples with modesrt feral DNA frac-
tions, may lead to low Z-scores and NCV values that
theoretically indicate euploidy (Figures 2b and ¢). On
the contrary, sensitive detection of T21 with lower fetal
DNA fractions indicated that GWNS was responsive
to fetal DNA fractions in both euploid and aneuploid
pregnancies (Figure 2a). We consider this characteristic to
be important with regards to clinical testing.

An additional advantage of GWNS is that it normalizes
the DNA read proportion of each chromosome by its
fixed ratio acquired from a collection of normal samples,
whereas most existing computational methods focus on
chromosomes with observed ancuploidy (e.g. chromo-
some 21) and discard information from DNA reads of
other chromosomes. In this study, the normalized ratios
of distinct chromosomes are directly comparable because
ratios are all centered around 1 amongst normal fetuses.
Consequently, we can exploit data from all chromosomes
to detect fetal aneuploidies of each chromosomal pair.
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Appendix 52 Simulation analysis of the isoquality curves.

Appendix S3 Clinical validation of GWNS.

Figure $1 Simple linear regression of feral DNA fractions and serially diluted plasma DNA libraries in four

trisomy 21 pregnancies.

Figure S2 ROC curves of three detection methods on undiluted samples.
Table S1 Profiles of 208 pregnancies with maternal plasma DNA sequencing,.

Table S2 Fixed constant m, values used for GNWS analysis.
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Prenatal High Resolution Array CGH for Fetuses
in First Trimester Screening with
Ultrasound Anomalies

C.H. Hsiao

Taipei City Hospital at Women and Children Campus

Objective: To study the target array comparative genomic hybridization (aCGH) for fetuses in the first
trimester screening with ultrasound anomalies

Method: We enrolled a total of 3043 women the first trimester screening in native Chinese population.
There were 101 cases high risk indicated for array CGH using a 60K oligonucleotide array,
Agilent, ISCA. The anomalies ultrasound soft maker in the first trimester including increased
nuchal translucency(NT), absent/hypoplastic nasal bone, tricuspid regurgitation and reversed
ductal venosus of Doppler blood flow, echogenic bowel, hydrocephalus, megacystis, cardiac
defects, and limbs defect . Each sample was split in two; standard karyotyping was performed on
one portion and the other was sent to laboratories for chromosomal microarray. Variations in copy
number (CNVs) were excluded known non-pathogenic variants by survey parents. The pathogenic
of CNVs is reported and the association with NT and other ultrasound findings described.

Results: We enrolled a total of 101 women for array CGH. The indications for prenatal diagnosis
were abnormal result on Down’s syndrome screening 20 (19.8%), structural anomalies on
ultrasonography 37 (36.6%), advanced maternal age 27 (26.7%), family history 10 (9.9%), and
other indications 7(7.0%). All of the fetal samples, microarray analysis was successful of samples
without tissue culture from chorionic villus sample and amniocentesis. Six cases de novo micro-
duplication/deletion associated with mental retardation and 7 structural anomalies, and one
trisomy 21, 18, 13 respectively. Six cases of micro-duplication were heritage from parents. Fifteen
cases major congenital anomalies or syndromes were non-associated with karyotype and a-CGH.
In samples with a normal karyotype, microarray analysis revealed clinically relevant deletions
or duplications in 6.0% with a structural anomaly and in 1.5% of those whose indications were
advanced maternal age or positive screening results.

Conclusions: Array-CGH allows detection of submicroscopic chromosomal abnormalities of which

the prevalence may be increased in fetuses with ultrasound abnormality.
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Table 1. Clinical and molecular characterization of seven fetuses with initial abnormal copy-number variants: genotype—phenotype correlation

Case | NT | Finding on US Genomic location(hg19) aCGH result Size Reported Phenotype | Outcome
1 |28 | TR(+), AVSD 115853923-119245348 dup q22.1922.31. | 3.39Mb | Mental retardation, Termination
Impairment of
gonadal development,
cardiac defect
2 | 5.7 | radial aplasia defect (0191465-80601045)x3 dup 9921.29 410Kb Radial aplasia defect | Termination
Adult-onset hearing
loss
3 | 1.5 |DV(+),VSD (184799629-197803820)x3 | dup 3q27.2q29 13.0Mb | Mental retardation, Termination
Echogenic bowel (271257-14680180)x1 del 9p24.3p22.3 14.4Mb | Impairment of
(14844795-38663271))(3 dup 9p22.3p13. 23.8Mb gonadal development,
4 |94 | TR(+), DV(+), AVSD | (19,035,231-21,449,413)x1 | del 21q11.21 2.41Mb | Hydrops IUFD 13 wks
5 |45 | TR(H) (204193-16626507)x1 del 9p24.3p22.2 16.6Mb | Mental retardation Termination
6 | 2.7 | NB(-), DV(+),TR(+) | (94563187-131807531)x3 dup 1192125 37.2Mb | Mental retardation Termination
(14861256-48067924)x1 del 11925 2.9Mb
(14861256-48067924)x3 | dup 21q11.2q22.3
7 (10514204-10804006)x1 del. 6p24.3-p24.2 | 290kb
8 1.4 | Normal del. Xq22.1-22.2 1.75Mb | Mental retardation LB
9 | 1.2 | Normal (202249-231094)x1 del 16p13.3,29Kb | 0.29Kb | a Thalassemia LB

+, duplication;—, deletion; aCGH, array comparative genomic hybridization; LB, live birth; Mb, mega base pairs; MLPA, multiplex
ligation-dependent probe amplification; NT, nuchal translucency thickness; TOP, termination of pregnancy; US, ultrasound.

Table Clinical and molecular characterization of seven fetuses with initial abnormal copy-number variants: genotype—phenotype correlation

Case NT Finding on US aCGH result Size Reported Phenotype Outcome
1 2.8 TR(+), AVSD dup 6q22.1g22.31. 3.39Mb | Mental retardation, Impairment Termination
of gonadal development, cardiac
defect
2 5.7 radial aplasia defect | dup 9921.29 410Kb Radial aplasia defect Termination
Adult-onset hearing loss
3 1.5 DV(+),VSD dup 3927.2q29 13.0Mb | Mental retardation, Impairment Termination
Echogenic bowel dup 9p22.3p13.1 23.8Mb | of gonadal development,
del 9p24.3p22.3 14.4Mb
4 9.4 TR(+), DV(+), VSD | del 21ql11.21 2.41Mb | Hydrops IUFD 13 wks
5 4.5 TR(+) del 9p24.3p22.2 16.6Mb | Mental retardation Termination
6 14 Normal Del. Xq22.1-22.2 1.75Mb | Mental retardation LB
7 1.2 Normal del 16p13.3,29Kb | 0.29Kb a Thalassemia LB
11
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Chromosome Distribution of Early Miscarriages with
Present or Absent Embryos:

Female Predominance
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Purpose: The objective of this study is to compare the chromosomal distribution of early miscarriages
with or without embryonic poles.

Materials and methods: 1t was a retrospective study of 223 women who underwent dilation and
curettage (D&C) between 1995 and 2013 for early miscarriages. The presence or absence of a
fetal pole was evaluated by abdominal or transvaginal ultrasound. Cytogenetic tests of products of
conception following culture were determined in both groups.

Results: Of the 223 early miscarriages, 143 had embryos and 80 did not. The abnormality rate differed
significantly (61.5% vs. 46.3%, p<0.05), with trisomy 18, 21 and 45X found only in miscarriages
with embryos. There were no significant differences between groups in rates of triploidy,
tetraploidy, mosaicism, structure and double abnormality. The female abortus rate was higher in
miscarriages with or without embryonic poles, as well as in groups with normal and abnormal
karyotypes.

Conclusions: Chromosome distribution differs in miscarriages with or without embryonic poles. The
ultrasound findings might offer different direction to determine the causes of early miscarriages.

The higher female abortus rate may be associated with early selection.
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Association Studies of Cytokine Genes and
Preeclampsia in Taiwan

Lin Kang', Fong-Ming Chang"?

'Department of Obstetrics and Gynecology, College of Medicine,
National Cheng Kung University, Tainan City, Taiwan.
’Da-An Women Children Hospital, Tainan City, Taiwan.

Objective: To examine whether the cytokine gene polymorphisms could be used as markers of
susceptibility for preeclampsia in Taiwan.

Materials and Methods: We genotyped Taiwanese population (102 women with preeclampsia and
148 controls) for the following cytokine gene polymorphisms: promoter region and exon 5 of the
interleukin(IL)-1 /5 gene, intron 3 and promoter -590 region of IL-4 gene, promoter -238 region
and -308 region of tumor necrosis factor (TNF)- « . The association between the genotype and
disease was examined by Chi-square tests.

Results: We found no significant differences in the genotype distributions and allele frequencies
for the TL-1 /5 gene and IL-4 gene between preeclampsia and control groups. However, the
polymorphisms of the TNF- @ gene at promoter -308 region and haplotype analysis showed a
significant association with susceptibility to preeclampsia in the Taiwanese population.

Conclusion: In our series, we observed that polymorphisms of TNF-a gene play a role in the
development of preeclampsia in the Taiwanese women. It is helpful for us to obtain more accurate

results between genetic susceptibility and preeclampsia.
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Insulin Resistance in Intrauterine Growth
Restriction Fetus in Uterus: Demostration of Fetal
Origin Adult Disease by Monozygotic Twin Model

WK - IR
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Object: To evaluate the insulin sensitivity by measuring the ability of insulin induced translocation
of glucose transporter type 4 protein (GLUT4) in intrauterine growth restriction fetus using
monozygotic model.

Materials and methods: Monochorionic (MC) twin with selective intrauterine growth restriction
(sIUGR) was defined as one twin is IUGR and the co-twin is appropriate for gestational age
(AGA). Amniotic fluids were obtained from the two fetuses’ sacs of MC twin with sSTUGR during
Cesarean section and amniotic fluid mesenchymal stem cells (AFMSCs) were cultured. The ability
of insulin induced translocation of GLUT4 in AFMSCs was visualized by immunocytochemistry
and quantitative measurement by flow cytometry.

Result: The GLUT4 could be detected in human AFMSCs. The ability of insulin induced translocation
of GLUTH4 is significant reduced in SIUGR twins’ AFMSCs comparing with AGA co-twins’.

Conclusion: There is higher insulin resistance found in AFMSCs in sSIUGR fetus than the AGA co-
twin. We suppose that more incidence of type 2 diabetes mellitus in adult life in baby born as

IUGR may at least partly contributed by fetal origin insulin resistance.
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Application of Electrical Velocimetry in
High Risk Pregnant Women
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Electrical velocimetry is a relatively new type of impedance cardiography that determines
changes in thoracic impedance during the cardiac cycle in response to blood velocity variations within
the aorta. The hemodynamics cardiac parameters include index of contractility, cardiac output,
stroke volume index and variation, thoracic fluid content, preejection period, left ventricular ejection
time, systemic vascular resistance index, and mean aerial pressure. They can be used to monitor
hemodynamic changes during pregnancy and are useful in helping clinician to make better decisions.
Therefore better managements have been reported on preeclampsia, anesthesia during cesarean section,
and positions during cesarean section. In addition to previous drug therapy experience (hydrazine,
labetalol and nicardipine), we had a special application on an emergent and high risk pregnant women
who suffered from premature preterm membrane rupture on her gestational age 27 weeks and 6
days with pending sepsis. In addition, her baby had a fetus breech presentation with a progressively
exacerbated biophysical profile due to severe oligohydramnios.

In this presentation, we will demonstrate the unique hemodynamic records during her short
tocolytic period with multiple tocolytic medicines before cesarean section and postpartum stage. We
will also show electric velocimetry on twin pregnancy at term before and after cesarean section. These
electrical velocimetry hemodynamic data were gathered by using the Aesculon electrical velocimetry
system (Cardiotronic, Berlin, Germany and La Jolla, California, USA).

It is timely for interns, residents and nurses to learn non-invasive real-time hemodynamic
measurements for immediate beside maternal managements. Patients and their family are comfortable
for this non-invasive continuous monitoring by electrical velocimetry system. It is worthwhile to
increase database of cardiography parameters during the three pregnant trimesters and the postpartum

period for early detection and prevention of any pregnancy related hemodynamic problems.
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The Differences of Cervical Parameter with Three-
dimensional Transabdominal Ultrasonography
According to Parity and Previous Delivery Mode in
Asymptomatic Pregnant Women at 20-24 Weeks.
--A Preliminary Study.

Yu-kai Tzeng', Li-Hsun Chen?, Kun-I Lin®, Kai-Che Liu?, Hurng-Sheng Wu?

'Department of Obstetrics and Gynecology, Show Chwan Memorial Hospital,
Changhua County, Taiwan, Republic of China
’Medical Image Research Department, Asian Institute of Telesurgery (IRCAD-Taiwan),
Republic of China
’Department of Obstetrics and Gynecology, Chang Bing Show Chwan Memorial Hospital,
Changhua County, Taiwan, Republic of China

Abstract

Objective: In second trimester, short cervical length diagnosed by transvaginal ultrasound was related
with high risk of preterm labor. But pregnancy women in Taiwan might refuse the screening
due to anxiety or worry. Cervical volume was more easily and accurately determined by a 3D
ultrasound when compared to conventional 2D ultrasound. Before applying alternative methods in
the asymptomatic pregnancy women at 20-24 weeks, we would like to investigate the difference
of cervical parameters measuring by 2D transvaginal ultrasonography, 2D transabdominal
ultrasonography and 3D tranabdominal ultrasonography according to the patient’s parity and
previous delivery mode

Patients and Methods: 2D transvaginal and transabdominal ultrasonographic measurement of cervical
length and 3D trasabdominal ultrasonographic measurement of cervical volume were carried out
in 227 singleton pregnancies as part of routine antenatal care. The study group was classified by
parity (nullipara and multipara) and previous delivery mode (cesarean section group and vaginal
delivery group).

Results: Two hundreds and twenty-seven pregnant women at 20-24 weeks were enrolled in this
study. Cervical lengths measured by 2D transvaginal ultrasonography and 2D transabdominal
ultrasonography were not statistically significant from parity, nor previous delivery mode.
Simultaneously, cervical volumes measured by 3D transabdominal ultrasonography were not
statistically significant from parity, nor previous delivery mode.

Conclusion: 3D obstetric ultrasonography is not only providing the image of the fetus but also more
useful in clinical evaluation. With no difference according to parity nor previous delivery mode,
measuring the cervical volume by 3D transabdominal ultrasonography might be an alternative

method applied in the asymptomatic pregnancy women at 20-24 weeks.
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Imcompetence with Amniotic Bag Protruding
from a Single Medical Center.
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Pregnant women's knowledge of preterm labor in Taiwan.
f=l

Abstract

The objective of this study was to determine pregnant women's knowledge level concerning
preterm labor. During May of 2014, 465 pregnant women completed a questionnaire evaluating their
knowledge of the following dimensions of preterm labor: risk factors, symptoms, epidemiology,
prevention and self-assessment of risk. The subjects were all francophones, at 16 weeks of less of
pregnancy, with characteristics comparable to all pregnant women in Taiwan. The study participants
considered premature birth to be not a serious health problem, and under-estimated the premature birth
rate. Fifty-seven percent thought that the rate was 5% or lower. Twenty percent associated premature
birth with some morbidity and mortality risks. On the other hand, the risk factors concerning premature
birth were poorly known; approximately 60% of the women did not recognize genital infection as risk
factor. Moreover, a third of the women did not recognize the signs and symptoms of premature rupture
of membranes and of premature labor. In conclusion, a high proportion of pregnant women in Taiwan
do not have even minimally adequate knowledge levels concerning the prevention or risks of preterm

labor.
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Efficacy of Umbilical Cord- from Basic Research
to Clinic Application
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Abstract

Now, umbilical cord blood (UCB) has become one of the most commonly used sources of
hematopoietic stem cells (HSCs) for allogeneic transplantation. But, the blood of umbilical cord was
not the only, the cells of umbilical cord were more powerful in basic research and clinic application.
The cells of umbilical cord were including of the endothelial cells of veins and Wharton’s jelly. In
basic research, the endothelial cells of umbilical cord vein were used for studying angiogenesis, the
functions of types vascular. In our study, human umbilical vein endothelial cells (HUVEC) were used
to analysis of the angiogenesis and the tube formation. In recent years there seems to be an unbounded
interest concerning mesenchymal stem cells (MSCs). Mesenchymal stem cells derived from Wharton's
Jelly of the umbilical cord. This is mainly attributed to their exciting characteristics including long-
term ex vivo proliferation, multilineage potential and immunomodulatory properties. MSCs were
originally isolated from the bone marrow (BM) and BM has several limitations as source of MSCs,
including MSC low frequency in this compartment, the painful isolation procedure and the decline
in MSC characteristics with donor's age. Mesenchymal stem cells derived from Wharton's Jelly of
the umbilical cord in our lab. To this end MSCs obtained from the Wharton's Jelly (WJ) of umbilical
cords (UC) have gained much attention over the last years since they can be easily isolated, without
any ethical concerns, from a tissue which is discarded after birth. In our lab, we will at first give an
overview of the biology of WJ-derived UC-MSCs. Then their potential application for the treatment
of cancer and immune mediated disorders, such autoimmune arthritis. We believe that multifaceted

applications of umbilical cord cells will used in cell engineering and therapy in future.
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Sonograhic Features of Antenatal Renal
Pelviectasis Predicting Dilated Newborn
Renal Pelvis

Ching-Yu Chou, Li-Ching Chen, Ying-Chih Tseng, Ming-Song Tsai

Department of Obstetrics and Gynecology, Cathay General Hospital, Hsinchu, Taiwan

Introduction: Fetal renal pelvis dilation is a common finding in a mid-trimester ultrasound

examination. However, the incidence of postnatal hydronephrosis and other nephropathy needing
further interventions is still unclear. The aim of this study is to find out the postnatal outcome of
these fetuses that were diagnosed to have fetal renal pelvis dilation in a mid-trimester ultrasound

examination.

Materials and Methods: Between May 2008 and Sep 2013, a total of 3159 patients received mid-

trimester ultrasound examination at Cathay General Hospitals in Taiwan. Transabdominal
sonography examinations were performed to measure the antero-posterior renal pelvic diameters
of both kidneys in mid-trimester and postnatal ultrasound. The diameter measuring over 4mm in
the mid-trimester was diagnosed to have fetal renal pelvis dilation. And their postnatal medical

charts were reviewed retrospectively.

Result: There are 166 pregnancies and 234 fetal kidneys with fetal renal pelvis dilation in this

study. Among these pregnancies, there were two cases of aneuploidy( one is Down syndrome
and the other is trisomy 18). And one pregnancy was terminated. There were 66 newborns
received postnatal renal ultrasound scan. Among these cases, 34(51.5%) of them were normal,
24(36.3%) of them have mild hydronephrosis, 7(10.6%) of them was diagnosed to have moderate
hydronephorsis and 1(1.5%) of them have sever hydronephrosis. Six of these 32 hydronephrosis

(18%) was found to have persisted pelviectasis in the 3 months following scan.

Conclusion: In our study, 48.5% of fetus with renal pelvic dilation was found to have postnatal

hydronephrosis after delivery. Thus, postnatal renal scan is necessary for pregnancies with fetal

renal pelvic dilation on mid-trimester ultrasound.
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Second-trimester Placental Volume and Vascular
Indices in the Prediction of Small-for-gestational-
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Successful Treatment of Hb Bart’S with
Intrauterine Transfusion and Early Cord Blood
Transplantation: A Case Report
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fongenital Infections Screening :
Overview and Update
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CONGENITAL INFECTIONS
“BIG PICTURE”

“ Maternal infection in the first half of
pregnancy, particularly the first
trimester, poses the greatest risk to

qthe fetus
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TORCH Infections

+ T=toxoplasmosis
4 O=other (syphilis)
* R=rubella
* C=cytomegalovirus (CMV)
9 H=herpes simplex (HSV)

« Parvovirus B19
&

o9

TOXOPLASMOSIS: EPIDEMIOLOGY

» Caused by protozoan — Toxoplasma gondii
4 Domestic cat is the definitive host with infections

via:
-- Ingestion of cysts (meats, garden products)
-- Contact with oocysts in feces

i Seroprevalence: Childbearing women
-- Urban US: 3%-30%; Paris: 73%

= Congenital Toxoplasmo in the United States —’

_A/1000 to 1in 10000 Q
4’0 1

TOXOPLASMOSIS
CLINICAL MANIFESTATIONS

* Most infections are asymptomatic

« When symptoms are present, they
mimic mononucleosis/flu

+ Toxoplasmosis may cause devastating
iinfection in patients who are immune

deficient

» Chorioretinitis p

»CNS infection = brain abscess
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New Uterine Suture Technique of Cesarean Section
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Objective: Postpartum hemorrhage (PPH) is a catastrophic situation for patients and obstetricians and
plenty of methods were developed to prevent it. However, most of them focus on vaginal delivery.
As well as vaginal delivery, it is important to prevent massive blood loss at cesarean section
(CS). In this study, we reviewed previous uterine closure method and discussed the safety and
availability. We also present a new uterine closure method “modified single layer suture technique
(MSLST)”, and then compare it with traditional double layer method.

Method: The database of CS was retrospectively reviewed at Taipei Veterans General Hospital from
November 2012 to June 2013. Blood loss and operative time were compared between MSLST
(experimental group) and traditional double layer method (control group).

Results: Total 251 women were included to our study. Different groups included singleton
experimental group (N=124), singleton control group (N=100), twin experimental group (N=14),
and twin control group (N=13). No character difference was noticed between groups. The outcome
revealed MSLCT caused less blood loss (p<0.001) and reduced operative time (p<0.001) in twin
and singleton group.

Conclusion: Modified single layer suture technique might be an ideal method in reducing blood loss

and operative time at cesarean delivery.
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Vaginal Birth after Cesarean Section:
Ten years of Experience in a Tertiary Medical
Center in Taiwan
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Objective: Due to the increased risk of uterine rupture and other morbidities, instances of trial of

labor after cesarean (TOLAC) have decreased in number each year. Nevertheless, under careful
assessment and advanced medical care, TOLAC is still a safe option for delivery. The objective of
this study is to find the factors that impact the success rate for TOLAC and to compare the results

with Taiwan national registry data.

Design: A longitudinal cohort study that includes a total of 254 cases of women receiving TOLAC in a

tertiary medical center over a period of ten years.

Results: A total of 254 participants who entered TOLAC, which accounts for 1.67% of total labor

instances (254/15166), were enrolled for analysis. The success rate of TOLAC was found to
be 80.70% (205/254), including 146 (57.5%) normal deliveries, 45 (17.7%) vacuum assisted
deliveries, and 14 (5.5%) forceps assisted deliveries. The conversion rate to cesarean section was
19.3%. There were no uterine rupture cases in our study, and there were only 2 suspected cases,
which turned out to have no actual rupture. When analyzing the factors affecting the results of
TOLAC, we found a successful spontaneously delivered baby had a lower birth weight than the
failed TOLAC that were converted to cesarean (mean 2989gm versus 3379gm, p value < 0.001).
Among the patients who were converted to cesarean, the most common reason was dysfunctional

labor (79.6%), followed by fetal distress (14.3%).

Conclusion: Under intensive care and observation, trial of labor after cesarean section still may be a

feasible choice. Nevertheless, the body weight of the baby has been shown to be a factor that can

influence the success rate.
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Major Risk Factors for Stillbirth in Different
Trimesters of Pregnancy- A Hospital-based Study

ZIFE - ZE° - FHTM°
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Objective: To identify timing-specified risk factors for stillbirth, help physicians to reduce preventable
factors and stillbirths, and improves general outcomes of pregnancy.

Materials and Methods: A retrospective analysis was taken of births registered in our hospital, a
medical center in Taiwan, between September 1, 1999, and December 31, 2011. We collected basic
characteristics from the medical records including maternal and fetal conditions. All stillbirths
were divided into the two groups according to gestational age: the second trimester group and the
third trimester group. Comparisons were made between these groups.

Results: There were a total of 12,290 births and 121 stillbirths during our study period. The 121
stillbirths were divided into two groups: 67 (67/121, 55.4%) were in the second trimester group
and 54 (54/121, 44.6%) were in the third trimester group. The overall incidence for intrauterine
fetal demise was 0.98% (121/12,290). Increased risk of the third trimester stillbirths were
significantly associated with males born, increased maternal BMI at delivery, habitual cigarette
smoking, previous history of intrauterine fetal demise, and diabetic or hypertensive pregnancies,
as compared with the second trimester group. The most common cause for the second trimester
intrauterine fetal demise was unexplained causes (29.85%), while the most common cause for the
third trimester intrauterine fetal demise was umbilical cord pathology (33.33%).

Conclusions: Management of any pregnant patient remains a challenge. To identifying upstream and

cost-effective solutions that will improve these pregnancy outcomes.
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Influenza in Pregnancy: Vaccination Improve the
Maternal and Child Outcome
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Utero-cutaneous Fistula and Abscess Formation
after Caesarean Section Secondary to Placenta
Previa-accreta Underwent Chemotherapy

R=F - Tk - =g - 21X

The most important risk factor for placenta accreta is placenta previa after a prior cesarean
delivery. Placenta accreta occurs in 11 to 25 percent of women with a placenta previa and one previous
cesarean delivery.

It is critical to develop a plan preoperatively for managing women with a high likelihood of
placenta accreta. The plan should involve a multidisciplinary team and scheduled delivery in a facility
with resources and personnel to manage massive hemorrhage and complicated pelvic surgery.

If there is a reasonable certainty of the diagnosis, interventions should be taken to reduce the risk
of massive hemorrhage. uterine conservation may be attempted if future childbearing is desired.

We present a 33-year old woman in whom during an scheduling cesarean section ( fundal
hysterotomy ) and leaving the placenta undisturbed in situ due to Pregnancy 35+5 weeks with
placenta previa-accreta . Postoperatively the patient underwent and TACE( transcatheter arterial
chemoembolization ) with MTX, systemic MTX. The serum beta hCG was continously decreased.
Dopplor sono revealed dreased vessels. Unfortunately, the patient developed utero-cutaneous fistula
and abscess formation postoperation day 41. It opened an abscess cavity located between the anterior
abdominal wall and the uterus. Then we performed bilateral D-J insert and hysterectomy. Postoperative

course was uneventful and patient was discharged after 12 days.
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Table 1. Diagnostic Performance of Maternal Serum Analytes During the First and Second Trimesters in
Predicting Fetal Growth Restriction (Estimated Fetal Weight Less Than the 10th Percentile)

Analyte OR 95% Cl Sensitivity Specificity PPV NPV
First trimester
PAPP-A
Less than 5th percentile 2.74 2,16-2.81 104 95.4 18.7 91.3
Less than 1st percentile 3.53 2.74-4.55 29 99.2 26.3 91.0
Free B-hCG
Less than 5th percentile 1.3 0.8-2.0 5.1 95.8 7.4 93.8
Less than 16t percentile 1.3 0.8-2.0 5.1 93.8 7.4 93.8
Second Trimester
AFP
More than 1.5 MoM 141 1.07-1.87 19.6 904 39 98.3
Maore than 2.0 MoM 1.65 1.28-2.12
ut3
Less than 0.5 MoM 1.79 1.79-2.44

R 2. WBEZH FGR RVERENE -

Table 2. Accuracy of Ultrasound Measurements in Detecting Fetal Growth Restriction

Predictive Vatue?2®
Criterion Sensitivity Specificity Positive Negative
Advanced placental grade 62 64 16 94
Elevated FUAC ratio 34-49 78-83 18-20 92-93
Smuall BPD 24-88 62-94 21-44 92-98
Small BPD and advanced placental grade 59 86 2 9s
Low EFW (less than 10th percentile) 89 88 45
Decreased AFVs 24 98 55 92
Elevated HOAC ratio 82 94 62 98
AC less than 10th percentile™* 62 91 67 90
AC less than 5th percentile™* 98 37

FL, femur length; AC, abdominal circumference; BPD, biparictal diameter; EFW, estimated fetal weight; APV, amniotic fuid volume; FL,
femur length; AC, abdominal circumderence; HC, head circumference; AC, abdominal circumference.

Dat are %.

* Data derived from separate studkes and are not direcily comparable.

Data from Dudley NJ. A systematic revies of the ultrasound etimation of fetrl weight, Ultrasound Obstet Gynecol 2005;25:80-9 and Ott
W). Diagnosis of intrauterine growth restriction: comparison of ultrasound parameters. Am | Ferinatol 2002;19:133-7.
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i 3. [BIIEESFSSIE -

Table 3. Reference Values for Umbilical Artery RI
and S/D Ratlo from 16 to 42 Weeks Gestation

Sth 50th 95th

GA:;wioml Percentile Percentile Percentife

(Weeks) RI S/D Rl S Rt SD

16 0.70 3.33 0.80 500 0.90 10.00
17 0.69 323 079 4.76 089 9.09
18 0.68 113 0.78 455 088 B8.33
19 0.67 3.03 0.77 435 087 7.69
20 0.66 0.76 417 086 7.14
21 0.65 0.75 4.00 085 6.67
22 0.64 0.74 3.85 0.84 6.25
23 0.61 0.73 370 0.83 5.8
24 0.62 0.72 357 082 556

25 0.61
26 0.60
27 0.59
28 0.58
29 0.57

071 345 081 5.2
0.70 333 08B0 5.00
0.69 323 079 4
D68 313 078 4.
0.67 303 077 4.
4
4

40 0.45 222 065 2.86
41 0.44 217 064 2.78

42 0.43 213 063 270

N DD OWwWoO oD mwidRWwbWM N E

30 0.56 066 294 076 .
31 0.55 0.65 2.86 0.75 .00
32 0.54 064 278 074 3.85
33 0.5 063 270 073 370
34 0.52 0.62 263 072 13.57
35 0.51 0.61 256 0.71 3.45
36 0.50 0.60 250 070 333
37 0.49 0.59 244 069 3.23
38 0.47 0.57 233 0.67 3.0
39 0.46 0.56 227 0.66 2.94

0.55

0.54

0.53

RI: resistance index; SYD: systolic to diastolic,
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9" International Symposium of Genomic Medicine 2014 ~ 3™ Symposium of Australasian College of
Medical Sciences and Research ~ Course for Obstetricians in Reproductive Genetics, AOFOG Reproductive
Ultrasound Committee ~ 4" International Symposium of Maternal Fetal Medicine in Taiwan

Program:

Nov. 15 (Saturday)

Venue: 12F Dr. Landsborough Memorial Hall, Medical Education & Research Building, Changhua Christian
Hospital, Changhua, Taiwan

08:00~ 08:30 Registration
Opening Remarks
08:30~08:40 Shou-Jen Kuo, Superintendent, CCH, Taiwan

Chin-San Liu, Vice-Superintendent, CCH, Taiwan

Session 1:

08:40 ~ 09:20 Mitochondrial dysfunction in sepsis

Singer Mervyn, MD, FRCP (UK)

09:20~ 10:00 Mitochondrial function, biogenesis and morphology in cellular stress
Karl Johan Tronstad, MD, PhD (Norway)

10:00~ 10:10 Group Photo

10:10~ 10:30 Coffee Break

10:30~ 11:10 Metabolic remodeling in human health: investigation on the genetic and
microenvironmental determinants
Rodrigue Rossignol, PhD (France)

11:10~ 11:50 Regulation of inflammation and mitochondrial function in adipose tissue
Minho Shong, MD, PhD (Korea)

11:50~ 12:00 Discussion

10:30~11:10 Mapping quantitative metabolic traits to find genetic markers of cardiovascular
diseases
Wen-Harn Pan, PhD (Taiwan)

11:10~11:50 Brain- and heart- specific disruption of p32 gene in mice causes vacuolar degeneration
in mid-brain and dilated cardiomyopathy
Dongchon Kang, MD, PhD (Japan)

11:20~12:00 Discussion

12:00~13:30 Lunch

12:10~13:10 ACMSR Annual Meeting

12:30~13:30 Poster Section (14 F)

Session 4:

Mitochondria and calcium signaling - a delicate balance between life and death

SR S Michael R. Duchen, PhD (UK)




Program:

Nov. 15 (Saturday)
Venue: 12F Dr. Landsborough Memorial Hall, Medical Education & Research Building, Changhua Christian
Hospital, Changhua, Taiwan

Role of Brain Mitochondria in Premature Aging Syndrome

14:10~ 14:50
Takashi Yokota, PhD (Japan)
Insightful investigation of mtDNA integrity in affected tissues of patients with
14:50~ 15:30 mitochondrial disorders
Lee-Jun Wong, PhD (USA)
15:30~15:50 Coffee Break
Session 5:
Using oxidized low-density lipoprotein autoantibodies to predict restenosis after
13:30~14:00 balloon angioplasty in patients with acute myocardial infarction.
Ching-Hui Huang, MD (Taiwan)
Caveolin-1 provides palliation for adverse hepatic reactions in hypercholesterolemic
14:00~14:30 rabbits.
Shih-Li Su, MD, PhD (Taiwan)
14:30~15:00
Session 6:
15:50~16:30 Cyclophilin-A: a novel biomarker for untreated male essential hypertension
Chin-San Liu, MD, PhD (Taiwan)
Polygenic risk for hypertriglyceridemia is attenuated in Japanese men with high fitness
16:30~17:10 levels
Measashi Tanaka, MD, PhD (Japan)
17:10~17:20 Closing Ceremony

17:20 HEBRHEIR




Nov. 16 (Sunday)
Venue: 12F Dr. Landsborough Memorial Hall, Medical Education & Research Building, Changhua Christian
Hospital, Changhua, Taiwan

08:00~ 08:30 Registration

08:30~ 09:00 Opening Remarks (Moderators: CCH Superintendent Kuo and CCH Vice Superintendent Liu)
Po-Jen Cheng President, Taiwan Mat Fetal Med Soc
Kwok-Yin Leung Chairman, Reproductive Ultrasound Committee, AOFOG

Session 1:Keynote Presentation

09:00-09:40 Stem Cell Biologist’s Special Lecture (Moderator: Steven SW Shaw, MD, PhD)

Early development of human fetal liver: division of labour or concerted action?
Rhodiri E. Jones, PhD (Japan and UK)
Chief Editor’s Special Lecture (Moderator: Chih-Ping Chen, MD)

0S:40~ 10:20 Communicating science in the new Millenium

John Kastelic, DVM, PhD (Canada)
10:00~ 10:10 Group Photo

10:10~ 10:30 Coffee Break

Sessjon 2:Plenary Lecture

10:30~ 11:10 cytogenetics (Moderator: Jui-Der Liou, MD)

Abnormalities in spontaneous abortions detected by G-banding and chromosomal microarray
analysis (CMA) at a national reference laboratory.
Boris Bao-Tyan Wang, PhD (USA)

11:10~11:50 Molecular diagnosis (Moderator: Pao-Lin Kuo, MD)

Lessons Learned from Experience of NGS-based Target Gene Analyses for Clinical Diagnosis
of Mitochondrial Disorders

Lee-Jun Wong, PhD (USA)
11:50~ 12:00 Discussion (Moderators and Speakers)
12:00~13:20 Lunch

Session 3: AOFOG Special Lecture: Facing the New Era (Forewords by The-Hung Bui, MD) |

Prenatal Diagnosis: The Next Generation (Moderator: KY Leung, MD)
13:20~ 14:00 Moark I. Evans, MD (USA)

Non-invasive Prenatal Diagnosis and Testing (Modertor: Shuenn-Dyh Chang, MD)
Ming Chen, MD, PhD (Taiwan)

14:00~ 14:30

Debate and Discussion
Chaired by The-Hung Bui, MD (Sweden)
15:00~15:30 Coffee Break

Session 4: AOFOG Special Lecture: The Current Gold Standard (Forewords by Ming Chen, MD, PhD)

15:30~16:00 Updates of Down Syndrome Screening (Moderator: William Ching-Hua Hsiao, MO, PhD)
’ ’ Kwok-Yin Leung, MD (Hong Kong)
Ultrasound for Genetic Syndromes (Moderator: Tai-Ho Hung, MD, PhD)
Jin-Chung Shih, MD, PhD (Taiwan)

14:30~ 15:00

16:00~16:30

Fetoscopic Laser Surgery (Moderator: Ming Chen, MD, PhD)
Yao-Lung Chang, MD (Taiwan)
17:00~17:10 Closing Ceremony

16:30~17:00

17:10~17:30 Adjourn A B E %R
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Time Topic Speakers
08:30 Registration #;F|
08:45 Opening Remarks

N G

09:00-09:45 |4 HFERPET HERE EFRER B
TR 6

09:45-10:30 | EfRHIMBER 272 HatisEtay Gl Un
BoR#uk

10:30-11:00 Coffee Break

11:00-11:30 |52 e Bkl URB Rl
TR

1130-12:00 | Guseimie B e R fa AL B B e A
PR EH

12:00-12:30 Fea . LR 1) e EERL S £ LB S — R
FrE

12:30-13:30 TE (Bl HITHE)

13:30-14:00 e T e LR B2 B B2 e bt s o v o e e
=

14:00-14:30 BB EREE R B B e 4 72 T
EnERE

14:30-15:00 YRR PR R A A L EiLEFEEFER
sl

15:00-15:20 Coffee break

19200350 g o m sty e A LS R R éii—ﬁggﬁ
15:50-1620 5 B NS R AL 8
B
1620-16:50 | LB 2 (A T S
e

16:50-17:00 Closing Remarks
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Time

Topic

Speakers

08:30

Registration #;F]

09:00-09:30 B R s AR RIS I S I - BRAR KA R B SR AT HHEIRTAEEAA LB NE TR
JiE

09:30-10:00 S 2 ARSI T F R Fea B By KK 22/ 50 B e b e F
575 R

10:00-1030 | GEEIF bR I R EB AR R
RIEGEIR

10:30-11:00 Coffee break
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g
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i

12:00-12:30 ENEEEAVAS NS =hE P 7 BRI S e T R e
WhiEF

12:30-13:30 Lunch & (Bl EfTHE)
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HL 51T

14:00-14:30 EREEEERK & BRI A
FE AR

14:30-15:00 FRIRTEADT S EE R b iR SRV B2 E A HELP 47409E e REEE =R
(I8

15:00-15:20 Coffee break
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