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PRENATAL DIAGNOSIS

* CAN WE LEARN FROM THE FRENCH EXPERIENCE ¢
* CAN WE LEARN FROM OTHER ORGANIZATIONS FROM ASIA ¢

DR PICHNISSAY TIM (NMCHC)



WHAT ARE THE PATHOLOGIES THAT CONCERN US
TODAY

Spina Bifida [Open Defect]
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1. CONGENITAL MALFORMATIONS i in every 1,563 1in every 4 500 birth 1/2,700
1/2,000
Trisomy 18 1/3 300
Trisomy 21 1/700

2. CHROMOSOMIC ANOMALIES
Asia Pacific
— Alliance of Rare
Disease Organisations

3. GENETIC ANOMALIES AND “RARE DISEASE” (<0.05%) 5,000 ->8,000



"ﬁATAT’(ANTENATAL) DIAGNOSIS

S

Prenatal diagnosis means diagnosis before birth

During pregnancy
Before pregnancy

Before embryo implantation (IVF) Morphologic
Chromosomic anomalies
Genetic

screening, detection, diagnosis, pronostic and treatment

N

screening >< diagnosis
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HISTORY

La mise a disposition

de la cartographie
du génome humain

qui permet d’acceélérer
les recherches sur
les maladies génétiques

en1995.

1866 1953 1958 1961



SINCE THE 20(

DN

* CONSTANT IMPROVEMENT OF CHROMOSOME AND GENE AN
(FOR ARRAY COMPARATIVE GENOMIC HYBRIDIZATION.)

e THE SEQUENCING OF THE HUMAN GENOME IS COMPLETED: IN 2003 THE HUMAN SPECIES HAS
20,000 GENES.

* SEQUENCING THE FIRST WHOLE HUMAN GENOME
The medicine of the future will be predictive
medicine based on gene disruption or
abnormalities



SCIENTIFIC AND MEDICAL TECHNIQUES IMPROVEMENT

Echographie 4D Echographie 5D Echographie 6D



Scientific and medical techniques improvement
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SCIENTIFIC AND MEDICAL TECHNIQUES IMPROVEMENT LEADS TO BIOETHICAL LAWS

IN 1994, FRANCE WAS THE FIRST COUNTRY IN THE WORLD TO REGULATE SCIENTIFIC AND MEDICAL TECHNIQUES BY LAYING
DOWN STRONG PRINCIPLES FOR THE PROTECTION OF HUMAN LIFE SUCH AS

* UNAVAILABILITY OF THE HUMAN BODY,
* PROTECTION OF HUMAN BEINGS FROM THE BEGINNING OF THEIR LIFE,
* FREE AND ANONYMITY OF ORGAN DONATION ETC.)

THE LAW OF AUGUST 6, 2004, REVISES THE LAWS OF 1994 AND PROVIDES FOR A NUMBER OF NEW PROVISIONS SUCH AS
* THE PROHIBITION OF HUMAN CLONING.
* IT ALSO CREATES THE BIOMEDICINE AGENCY AND PROVIDES FOR A FIVE-YEAR REVIEW CLAUSE.

ENTERING INTO FORCE ON AUGUST 4, 2021, THE FOURTH VERSION OF THE BIOETHICS LAW COMES BACK TO MANY
QUESTIONS: REAFFIRMED BAN ON SURROGACY

* IVF AND ITS FILIATION ISSUES,

* RIGHT OF ACCESS TO ORIGINS,

* SELF-PRESERVATION,

* DONATION OF GAMETES, EMBRYOS AND ORGANS,

* GENETICS , EMBRYO RESEARCH, ABORTION AND INTERSEX.



Control the activities

Deliver the authorizations

- IVF

- Prenatal diagnosis
Certifications for the practitioners
Promote the donation

- organs,

- Tissus and cells

- Gamétes

Prepare the law

Encadrer, accompagner, évaluer et informer pour ameéliorer I'accés aux
soins et la qualité de vie des patients

I agence de la
' biomédecine

Du don a la vie.

LE RAPPORT MEDICAL ET SCIENTIFIQUE
PROCREATION ET GENETIQUE HUMAINE EN

LE RAPPORT MEDICAL ET SCIENTIFIQUE
DU PRELEVEMENT ET DE LA GREFFE EN

FRANCE s

> Organes

Organs

> Cellules souches hématopoiétiques

Hematopoietic stem cells

> Prélévement, conservation et greffe de tissus

Donation, and tissu banking

2 Vigilance et Qualité

Biovigilance and quality assessment

> Bibliothéque de données

> Assistance médicale a la procréation

Medically assisted reproduction

> Vigilance et Qualité

ART vigilance and quality assessment

> Diagnostic prénatal

Data on prenatal diagnosis

» Centres pluridisciplinaires de diagnostic prénatal

Data on multidisciplinary prenatal diagnosis centres

? Diagnostic préimplantatoire

Data on pre-implantation genetic diagnosis

> Diagnostic génétique post-natal

Postnatal genetic testing
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En 2019*:

enfants nés aprés
un DPI (diagnostic
préimplantatoire)

femmes dont le dossier
meédical a été analysé
par un CPDPN (Centre
pluridisciplinaire de
diagnostic prénatal)

En2020:

centres de DPI

laboratoires ont une
activité de génétique
postnatale

personnes ont bénéficié
d'un test génétique
médical a visée
diagnostique

diagnostics de maladies
différentes recherchées




EUROCAT Data

Analyse congenital anomalies and compare performance across population groups or

geographic areas

Prevalence rates by year

Prevalence per 10,000 births. All anomalies - 2013 to 2019 - All full registries - Including genetic anomalies

Prevalence Prenatal Screening and Diagnosis 300

N
wu
o

Prevalence rates for 92 congenital anomaly Prenatal detection rates for selected congenital
subgroups, per registry, birth year and pregnancy anomalies.

N
o
o

outcomes (livebirths, stillbirths and terminantions of

-
w
o

pregnancy), updated twice a years.

Prevalence per x 10,000 births
=
o

u
o

Key Public Health Indicators

2013 2014 2015 2016 2017 2018 2018

Specific public health indicators developed by

Legend
All cases

EUROCAT aim to summarise in few key measures

Fetal Deaths / Sfill Births from 20 weeks gestation —
Live births

[mponant aspeCtS Of the pUb[lC health impaCt Of Termination of pregnancy for congenital anomaly (TOPFA) '

congenital anomalies.
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THE MULTIDISCIPLINARY CENTERS FOR PRENATAL
DIAGNOSIS

PROMOTE ACCESS TO ALL PRENATAL DIAGNOSTIC ACTIVITIES AND ENSURE THEIR
IMPLEMENTATION BY CREATING A CENTER OF CLINICAL, BIOLOGICAL AND IMAGING SKILLS AT THE
SERVICE OF PATIENTS AND PRACTITIONERS;

TO GIVE OPINIONS AND ADVICE, IN TERMS OF DIAGNOSIS, THERAPY AND PROGNOSIS, TO
CLINICIANS AND BIOLOGISTS WHO TURN TO THEM WHEN THEY SUSPECT AN AFFECTION OF THE
EMBRYO OR FETUS;

TO STATE THE INDICATION FOR RECOURSE TO PREIMPLANTATION DIAGNOSIS;

TO ORGANIZE THEORETICAL AND PRACTICAL TRAINING ACTIONS INTENDED FOR THE
PRACTITIONERS CONCERNED WITH THE PRENATAL DIAGNOSIS OF THE VARIOUS AFFECTIONS OF THE
EMBRYO AND THE FOETUS. of
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Number of live births in France(1) 798948 783640 769553 758590 753 383
\Number of women seen in Multidisciplinary centers for prenatal diagnosis 31814 33154 33412 35649 35 584
- during pregnancy - 31806 32133 34249 34 266
- before conception - 367 286 233 286
- for preimplantation diagnostis - 981 993 1167 1 032
Number cases studied 42845 46771 47615 50575 52 190
Nutnber of pregnancies with fetal pathology that is considered curable or not particularly 18192 16950 e e 17 042
serious
- curable or not particularly serious per 1000 births 22,8 21,6 22,3 23,8 22,6
Number of pregnancies for which a certificate for medical abortion was refused 129 120 118 117 108
- medical abortion refused per 1 000 birth 0,2 0,2 0,2 0,2 0,1
:::t::lbrz;::::egnancies for which a particularly serious certificate was issued for abortion for 035 ~003 5938 o 7 067
+ Medical abortion for fetal reasons per 1 000 birth 8,8 8,9 9 8,9 9,4
::iztnpc:'le?en:sr::ri‘is for which a particularly serious certificate was issued for abortion for 270 308 e e 201
 Medical abortion for maternal reasons per 1 000 birth 0,3 0,4 0,4 0,5 0,4
Other situations 4578 5960 6093 6926 7 979
- other situations per 1 000 birth 5,7 7,6 7.9 9,1 1 0,6
Nb of annual multidisciplinary decision-making meetings 2529 2495 2446 2454 ]52 478

Average nb of annual meetings per center 52 51 51 51 57



BI RT H D E F E CTS CARACTERISTICS

* BIRTH DEFECTS ARE COMMON. IN FACT: 1IN
EVERY 33 BABIES BORN EACH YEAR IN THE UNITED
STATES. 0 | I 1 I I I I I I I

1978- 1981- 1984- 1987- 1990- 1993~ 1996- 1999- 2002- 2004-

« BIRTH DEFECTS ARE COSTLY 1980 1983 1986 1989 1992 1995 1998 2001 2003 2005

e MILLIONS OF S EVEN IN CAMBODIA

* NOT ONLY S!! SUFFERING OF PARENTS AND
FAMILIES, QUALITY OF LIVE

* BIRTH DEFECTS ARE CRITICAL.

* ABOUT 20% OF INFANT DEATHS ARE CAUSED
BY BIRTH DEFECTS ANNUALLY

* THOSE THAT SURVIVE ARE AT INCREASED RISK

MNo. per 100 live births
(5]

Birth years

- Hoffman JL, The incidence of congenital heart disease. ] Am Coll Cardiol. 2002;39(12):1890-1900.
- Boulet SL, Health care expenditures for infants and young children with Down syndrome in a privately insured population. J Pediatr. 2008;153(2): 241-246.
- Yang Q., Mortality attributable to birth defects in the United States, 1989-2002. : Clinical and Molecular Teratology, 2006;76: 7061713.

16



BIRTH DEFECTS caencrerisncs 5
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Spina Bifida [Open Defect]

+ GREAT VARIABILITY _ Ei X gl [Temis /800
L ’ @ ) L/ Trisomy 21 1/700
* RARE DISEASE (< 0.05%) 5,00Q00>8,000 P 1/2700 bl
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28% Known Genetic Factors

5

66%

N, —
. ' [ . Unknown
“ A Teratogens,
_ : ) e.g., Thalidomide

Causes 0fTBwth Defects

/3% Uterine Factors

| Asia Pacific
g | Alliance of Rare
" Disease Organisations

17

Lochmuller, H., et al. (2017). "The International Rare Diseases Research Consortium”Eur J Hum Genet 25(12): 1293-1302.




DEFINITION OF PRENATAL DIAGNOSIS

* ANTENATAL DIAGNOSIS IS THE SET OF MEDICAL PRACTICES AIMED AT
DETECTING IN UTERO A SERIOUS CONDITION, IN ORDER TO GIVE PARENTS
THE CHOICE OF WHETHER OR NOT TO INTERRUPT THE PREGNANCY AND TO
ALLOW BETTER MEDICAL MANAGEMENT OF THE PATHOLOGY IF THE
PREGNANCY IS CONTINUED

* ANTENATAL DIAGNOSIS: PSYCHOLOGICAL HELP, ETHICAL RULES,
NETWORKING

* DIFFERENCE BETWEEN SCREENING AND DIAGNOSIS



NON-INVASIVE TECHNIQUES

e ULTRASOUND IS THE MAIN AND MOST COMMON METHOD OF
PRENATAL DIAGNOSIS.

* THE CLASSIC TRIPLE TEST COMBINES ULTRASOUND
MEASUREMENT OF NUCHAL TRANSLUCENCY AND MATERNAL
DETERMINATION OF BETA HCG, PAP-A. ALPHA FETOPROTEIN.
DEPENDING ON AGE, A QUANTIFIED RISK OF DOWN'S SYNDROME

IS CALCULATED. AMNIOCENTESIS IS OFFERED FOR DIAGNOSIS. Fujimoto, A. B, et al. (2020). "A comparison
of first trimester prenatal screening
* GENETIC TESTS FROM A SIMPLE BLOOD TEST FROM THE strategies for Down Syndrome
with maternal age and preferences
MOTHER. considerations." Prenat Diagn 40(12): 1553-
1562.

CELL-FREE DNA TEST 19



INVASIVE TECHNIQUES ]

* FETOSCOPY ALLOWS DIRECT OBSERVATION OF THE
FETUS AND SAMPLES.

* THE TROPHOBLAST BIOPSY BETWEEN 7 AND 11 WEEKS
BY ULTRASOUND GUIDED VIA ABDOMINAL WALL
ALLOWS AN EARLIER GENETIC EXAMINATION

* AMNIOCENTESIS IS THE TECHNIQUE USED FROM 18
WEEKS.

* CORDOCENTESIS

Sonde d'échographie % 5{

B \_\ Seringue
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\\
Vagin
Placenta -
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DATA

IN FRANCE THE TRIPLE SCREENING TEST HAS BEEN GENERALIZED FOR
MORE THAN 10 YEARS,

GAP
THEORY:
FOR GENETIC ABNORMALITIES: IN 2010, THE BIOMEDICINE AGENCY (IN
FRANCE) RECORDED: « KARYOTYPES: 10 000.
B LS ROTVRES, « CHROMOSOMIC ABNORMALITIES: AROUND 1,000

* 4,584 ANOMALIES AND THE REALIZATION OF
* 2,936 MEDICAL PREGNANCY INTERRUPTIONS (MPI)

8.2% OF KARYOTYPES CONTAINED ABNORMALITIES AND 649% OF
THEM UNDERWENT IMG. REAL LIFE

* AROUND 500 TOPFA INDUCED

* TRIPLE TEST:

FOR CONGENITAL ANOMALIES AND MALFORMATIONS: SIX FRENCH e AMNIOCENTESIS:
REGISTERS OF CONGENITAL ANOMALIES, THEY ARE AFFILIATED TO THE .
EUROPEAN NETWORK EUROCAT * KARYOTYPES:

* CFDNA: > 500%

21



ANOMALIES DETECTED IN PRENATAL PERIOD AND
RECOGNIZABLE AT BIRTH: 21 MOST FREQUENT OF THEM

« ® Sante

=0. ¢ publique
NEURAL TUBE DEFECTS: ANENCEPHALY; SPINA BIFIDA e ® france

ANOMALIES OF THE CIRCULATORY SYSTEM: COARCTATION OF THE AORTA; TRANSPOSITION OF THE GREAT VESSELS; TETRALOGY OF FALLOT; LEFT
VENTRICULAR HYPOPLASIA

CRANIOFACIAL ANOMALIES: CLEFT LIP AND LIP-PALATE; CLEFT PALATE

ABNORMAL DIGESTIVE TRACT AND ABDOMINAL WALL: ATRESIA OF THE ESOPHAGUS; ATRESIA AND ANORECTAL STENOSIS; CONGENITAL
DIAPHRAGMATIC HERNIA; LAPAROSCHISIS; OMPHALOCELE

URINARY TRACT ABNORMALITIES: BILATERAL RENAL AGENESIS
ABNORMALITIES OF THE GENITALS: HYPOSPADIAS
LIMB ABNORMALITIES: LIMB REDUCTION

CHROMOSOMAL ABNORMALITIES: TRISOMY 21 (S. DE DOWN); TRISOMY 18 (S. D'EDWARDS); TRISOMY 13 (S. DE PATOU); TURNER SYNDROME;
KLINEFELTER SYNDROME

Perinatal mortality associated with congenital anomalies per 10,000 births: 1-3
Prevalence of prenatal diagnosis of congenital anomalies per 10,000 births: 25-30
Prevalence of medical pregnancy interruption (IMG) due to congenital anomaly per 10,000 births: ¢

22



RES OCAT

26 %o
Anomaly group Total ca Live births Stillbirths TOPFA
All Anomalies 262 52 (251_02 -264.02) 204.09 (202.77 - 205.41) 4.45 (426 - 4 65) 53.98 (53.30 - 54 66)
Nervous system 26.58 (26.11 - 27.06) 11.58 (11.27 - 11.90) 0.80 (0.72 - 0.88) 14.21 (13.86 - 14.56)
Neural Tube Defects 10.26 (9.97 - 10.56) 2.03 (1.90-2.16) 0.29 (0.24 - 0.34) 7.94(7.689-8.21)
Anencephalus and simifar 414 (3.95-433) 0.19(0.15-0.23) 017 (0.13-0.21) 3.78 (3.60-3.96)
Encephalocele 1.22 (112 -1.33) 0.31(0.26 - 0.37) 0.04 (0.02 - 0.06) 0.87 (0.78 - 0.96)
Spina Bifida 490(470-511) 153 (1.42 - 1.65) 0.08 (0.06 -0.11) 329(313-347)
Hydrocephalus 512 (4.92-533) 259 (2.45-275) 0.17 (0.13-0.21) 2.36 (2.22 - 2.50)
Severe microcephaly 259 (244 _274) 209 (1.96-223) 0.08(0.06 -0.11) 0.41(0.36-048)
Arhinencephaly/holoprosencephaly 1.75(1.63-1.87) 0.27 (0.22 -0.32) 0.08 (0.05-0.11) 1.40 (1.20 - 1.52)

Prevalence per 10,000 births. 2013 to 2019 - All full registries - Including genetic anomalies

Garne, E., et al. (2010). "Termination of pregnancy for fetal anomaly after 23 weeks of gestation:
a European register-based study.” BJOG 117(6): 660-666.




INTERNATIONAL NETWORKS OF CONGENITAL ANOMALY

INDICES

o SEAR-NBBD £

Birth Defects Prevalence/1000 live births

T s o 2 @ @ & ¢ &P ¥ & o
«© «
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~ Network of networks: number and distribution of
of congenital anomaly indices

s
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% Data for Cambodia
‘e ® Sante
-® o publique
o @ France

* LIVE NEWBORNS + STILLBORNS - POPULATION 2017: 16 MILLION
+ IMG: 3.4% « BIRTH RATE 23.4 PER 1,000 INHABITANTS
) - AROUND 370,000 BIRTHS PER YEAR
* SEA: 5.7% - PREVALENCE 3%

« ANOMALIES:> 11,000 PER YEAR
e SEA : > 20,000

25



HOW TO IMPROVE MANGMENT
OF BIRTH DEFECT IN CAMBODIAZ®



BIRTH DEFECTS :> HOW TO IMPROVE THE CARE

COMMUN 3% BUT A GREAT NUMBER OF RARE 1. MULTIDISCIPLINARY APPROCH:

DISEASES .
* OBSTETRICIANS,

VARIABILITY: ORGANS, CHROMOSOMES, GENES
* PEDIATRICS,

MOST CASES THE CAUSE IS UNKNOWN :‘> L
CRITICAL: MORTALITY 20%, MORBIDITY WHEN GENETEICI

SURVIVE

SUFFERING FOR PARENTS AND FAMILY 2. FETAL MEDECINE SEES Sl

PREVENTION RARELY POSSIBLE 3. NETWORK: NATIONAL, INTERNATIONAL DATABASE

SCREENING 1ST T ACCESS AND CONTRIBUTIONS
ULTRASOUND’S CENTRAL PLACE FOR ANTE NATAL 4. ADEQUATE TERRITORY COVERAGE

PLAENERE 5. PSYCHOLOGICAL AND ETHICAL ASPECTS

27



IMPROVE SCREENING, DIAGNOSIS AND MANAGEMENT

1. SCREENING:
* RISK FACTORS IDENTIFICATION
e TRIPLE TEST IN THE FIRST TRIMESTER:
* CFDNA FROM MATERNAL BLOOD:

2. DIAGNOSIS
* AMNIOCENTESIS:

* ULTRASOUND: 80% OF SONOGRAPHERS ARE NOT
GRADUED IN ULTRASOUND

3. MANAGEMENT
* ANNOUNCEMENT AND PSYCHOLOGICAL CARE
* MULTIDISCIPLINARY MANAGEMENT:
* DIAGNOSIS TO TREATMENT
* ESTABLISHMENT OF THE PROGNOSIS
* TOPFA INDICATION 28




PRENATAL DIAGNOSIS : TO IMPROVE SCREENING, DIAGNOSIS AND MANAGMENT

THE IDEAL FUTURE

* CAMBODIAN SOCIETY OF PERINATAL MEDICINE

* ANTENNAL DIAGNOSTIC SKILLS HARMONIOUSLY
DISTRIBUTED OVER THE TERRITORY

* FEDERATED AROUND A REFERENCE CENTER IN
PHNOM PENH

* TWINNED WITH A RECOGNIZED INTERNATIONAL
CENTER

* SEA NETWORK




Slide 29
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CONCLUSIONS

* WHAT CAN BE, WHAT SHOUD BE THE IDEAL FUTUR FOR PRENATAL DIAGNOSIS IN CAMBODIA




IMPROVE SCREENING, DIAGNOSIS AND
MANAGEMENT

N - You have to start: . is necessary to frain
% a0 o T . 1 n:
w Ministerial will is needed ";" designate and use the ﬂ/ ' N v
o e q PR university aspects:
existing skill

We must look for partners: o) e e e

. . . . . : Network SEAR-NBBD
|nternqtl?na| inter-hospital AFD, WHO

cooperation

31



THANK YOU




