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Session 1

8:00am • Welcome and Orientatation
• Referral pathways
• Diabetes in pregnancy
• Case studies: First trimester
• Epilepsy in pregnancy

10:40am Morning Tea

Session 2

11:00am • Genetic Screening
• Multidisciplinary Panel
• Case studies: Complex presentations 

1:10pm Lunch

Session 3

1:50pm • Interactive skills stations 
• Breast feeding and newborn concerns
• Healthy eating and exercise in pregnancy, weight gain charts 
• Abdominal palpation, SFH measurement & fetal growth charts
• Perinatal Mental Health Q+A

• Paediatrics
• Case studies: Postnatal

4:00pm • Evaluation & workshop close
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National Guidelines 

Guideline Australian 
Pregnancy Care 
Guidelines

Queensland Clinical Guidelines 

Maternity and 
Neonatal Clinical 
Guidelines | 
Queensland Clinical 
Guidelines | 
Queensland Health | 
Queensland Health

https://files.magicapp.org/guideline/f8d3f9ed-d546-4c0f-99be-28220146499f/published_guideline_9371-5_0.pdf
https://files.magicapp.org/guideline/f8d3f9ed-d546-4c0f-99be-28220146499f/published_guideline_9371-5_0.pdf
https://files.magicapp.org/guideline/f8d3f9ed-d546-4c0f-99be-28220146499f/published_guideline_9371-5_0.pdf
https://files.magicapp.org/guideline/f8d3f9ed-d546-4c0f-99be-28220146499f/published_guideline_9371-5_0.pdf
https://www.health.qld.gov.au/qcg/publications#maternity
https://www.health.qld.gov.au/qcg/publications#maternity
https://www.health.qld.gov.au/qcg/publications#maternity
https://www.health.qld.gov.au/qcg/publications#maternity
https://www.health.qld.gov.au/qcg/publications#maternity
https://www.health.qld.gov.au/qcg/publications#maternity
https://www.health.qld.gov.au/qcg/publications#maternity


Metro North Antenatal and Maternity Referral Guidelines Antenatal and Maternity | Metro North Health

https://metronorth.health.qld.gov.au/specialist_service/refer-your-patient/antenatal-and-maternity


Brisbane North HealthPathways Home - Community HealthPathways Brisbane North

Username: Brisbane

Password: North

https://brisbanenorth.communityhealthpathways.org/


RACGP clinical guidelines 

RACGP - Clinical guidelines

RANZCOG statements & guidelines 

Statements and guidelines directory – RANZCOG

Australian Journal of General Practice

RACGP – Home

RACGP gplearning and check 

RACGP - Online learning

RACGP Antenatal and Postnatal Specific Interests Group Maternity Moments 
Webinar Series

RACGP - Specific Interests Groups Resources

Useful resources

https://www.racgp.org.au/clinical-resources/clinical-guidelines
https://ranzcog.edu.au/resources/statements-and-guidelines-directory/
https://www1.racgp.org.au/ajgp/home
https://www.racgp.org.au/education/professional-development/online-learning
https://www.racgp.org.au/the-racgp/faculties/specific-interests/specific-interests-network-resources


Online resources
Therapeutic guidelines
Therapeutic Guidelines | Therapeutic Guidelines

Choosing Wisely Australia
Recommendations - Choosing wisely

Royal College of Obstetricians and Gynaecologists
Guidance | RCOG

Royal Women’s Hospital Victoria
For GPs | The Royal Women's Hospital

Society of Obstetric Medicine of Australia and New Zealand
Guidelines - Society of Obstetric Medicine Australian and NZ

https://tgldcdp.tg.org.au/etgcomplete
https://www.choosingwisely.org.au/recommendations
https://www.rcog.org.uk/guidelines
https://www.thewomens.org.au/health-professionals/for-gps
https://www.somanz.org/guidelines/


Online resources
Australasian Diabetes in Pregnancy Society

ADIPS

Australasian Society for Infectious Diseases

ASID | Australasian Society for Infectious Diseases

Stillbirth Centre for Research Excellence

Stillbirth CRE Home | The Centre of Research Excellence in Stillbirth

Safer Baby Bundle

Home | Stillbirth CRE eLearning

Australian Preterm Birth Alliance

The Australian Preterm Birth Prevention Alliance - APBPA

https://www.adips.org/
https://asid.net.au/
https://stillbirthcre.org.au/
https://learn.stillbirthcre.org.au/
https://pretermalliance.com.au/


Online resources
Genetic Health Queensland
Genetic Health Queensland Resources for Health Professionals

RACGP Guidelines Genomics in General Practice

RACGP Guidelines | Genomics in General Practice

NSW Health Centre for Genetics Education

NSW Health | Centre for Genetics Education

Australian Preterm Birth Alliance

The Australian Preterm Birth Prevention Alliance - APBPA

https://metronorth.health.qld.gov.au/rbwh/genetic-health-queensland/information-for-practitioners/resources
https://www.racgp.org.au/clinical-resources/clinical-guidelines/key-racgp-guidelines/view-all-racgp-guidelines/genomics-in-general-practice/genomics-in-general-practice/background
https://www.genetics.edu.au/SitePages/Home.aspx
https://pretermalliance.com.au/


Online resources
COPE Centre of Perinatal Excellence

COPE | Perinatal Mental Health Resources for Health Professionals

SMS4Dads
sms4dads

PANDA Perinatal Anxiety & Depression Australia

Home | Perinatal Anxiety & Depression Australia

Peach Tree Perinatal Wellness

Home | Peach Tree Perinatal Wellness

GP Psychiatry Support Line

GP Psychiatry Support Line

Gidget Foundation Australia
Home | Gidget Foundation Australia

https://www.cope.org.au/health-professionals/
https://www.sms4dads.com.au/
https://www.panda.org.au/
https://peachtree.org.au/
https://www.gpsupport.org.au/
https://www.gidgetfoundation.org.au/


REFERRAL PATHWAYS
Dr Meg Cairns 
GPLO | Metro North Health & Brisbane North PHN



Refer Your Patient 

Metro North Antenatal and Maternity Referral Guidelines 

Antenatal and Maternity | Metro North Health

https://metronorth.health.qld.gov.au/specialist_service/refer-your-patient/antenatal-and-maternity


Brisbane North HealthPathways

Brisbane North HealthPathways   

Home - Community HealthPathways Brisbane 
North

Username: Brisbane

Password: North

https://brisbanenorth.communityhealthpathways.org/
https://brisbanenorth.communityhealthpathways.org/


Metro North Antenatal Shared Care
Metro North Health GP and Primary Care Education Resources

3049 2301

https://metronorth.health.qld.gov.au/wp-content/uploads/2023/02/shared-antenatal-care.pdf
https://metronorth.health.qld.gov.au/refer-your-patient/gp-events/education-resources


GP Smart 
Referrals

Practice Support | Toolbox | GP Smart Referrals

https://practicesupport.org.au/toolbox/referral-pathways/gp-smart-referrals


GP Smart Referrals

Practice Support | Toolbox | GP Smart Referrals

https://practicesupport.org.au/toolbox/referral-pathways/gp-smart-referrals


Metro North eReferral Template

Practice Support | Toolbox | GP Referral Templates

https://practicesupport.org.au/toolbox/referral-pathways/referral-templates


Antenatal Referrals

• Confirm pregnancy and EDB
• Confirm Medicare eligibility
• Indicate preferred Maternity Care Option on 

referral
• if requesting Birth Centre (RBWH) or Midwifery Group 

Practice, include in referral

• Send referral to CPI 
• GP Smart Referral
• eReferral
• enquiries 1300 364 938



Antenatal Referrals

• Include copies of available results with referral

• All pathology & USS results must be reviewed and 
actioned by requesting practitioner

• Advise woman to follow-up results with you and 
attend regularly for antenatal visits (every 4 
weeks in Trimesters 1 & 2)



Antenatal Referrals

• Advise woman to visit Hospital websites for more information 
regarding maternity services 

• RBWH | Pregnant - what to do next
• Redcliffe Hospital | Pregnant - what to do next
• Caboolture Hospital | Pregnant - what to do next

• Online registration is available at all Metro North Maternity 
Facilities

• First Appointment
• “booking-in” appointment will be completed prior to 18 weeks

https://metronorth.health.qld.gov.au/rbwh/healthcare-services/maternity-services/pregnant-what-to-do-next
https://metronorth.health.qld.gov.au/redcliffe/healthcare-services/maternity-services/pregnant-what-to-do-next
https://metronorth.health.qld.gov.au/caboolture/healthcare-services/maternity-services/pregnant-what-to-do-next


Pregnancy Health Record

Clinical Excellence Queensland | Pregnancy Health Record

https://clinicalexcellence.qld.gov.au/sites/default/files/docs/clinical-pathways/pregnancy-health-record.pdf


Pregnancy Health Record
Initial Physical Examination (PHR Page a8 of 20)

Clinical Excellence Queensland | Pregnancy Health Record

Responsibility of referring 
GP regardless of woman's 
requested maternity care 

option

https://clinicalexcellence.qld.gov.au/sites/default/files/docs/clinical-pathways/pregnancy-health-record.pdf


Routine Antenatal Tests

Metro North Antenatal Shared Care

Metro North Health GP and Primary Care Education Resources

3049 2301

https://metronorth.health.qld.gov.au/wp-content/uploads/2023/02/shared-antenatal-care.pdf
https://metronorth.health.qld.gov.au/refer-your-patient/gp-events/education-resources


Antenatal Visit Schedule

Clinical Excellence Queensland | Pregnancy Health Record

https://clinicalexcellence.qld.gov.au/sites/default/files/docs/clinical-pathways/pregnancy-health-record.pdf


Metro North Perinatal Mental Health

• Metro North HHS Perinatal Mental Health Service (Non-Acute)
– https://metronorth.health.qld.gov.au/hospitals-

services/mental-health-services/perinatal-mental-health
– P: 07 3146 2525
– F: 07 3146 2314
– E: perinatal-mental-health@health.qld.gov.au
– Perinatal Psychiatrist – Dr Anastasia Braun – fax referral
  07 3646 2314

• 1300 MH CALL (1300 64 2255) (Acute)

https://metronorth.health.qld.gov.au/hospitals-services/mental-health-services/perinatal-mental-health
https://metronorth.health.qld.gov.au/hospitals-services/mental-health-services/perinatal-mental-health
mailto:perinatal-mental-health@health.qld.gov.au


RBWH | Maternity Services

https://metronorth.health.qld.gov.au/rbwh/healthcare-services/maternity-services


RBWH | Maternity Services Referral Catchment

https://metronorth.health.qld.gov.au/rbwh/healthcare-services/maternity-services/catchment


RBWH | Choosing an option for maternity care

https://metronorth.health.qld.gov.au/rbwh/healthcare-services/maternity-services/choosing-an-option-for-maternity-care


RBWH | Learning about pregnancy birth baby

https://metronorth.health.qld.gov.au/rbwh/healthcare-services/maternity-services/learning-about-pregnancy-birth-and-baby


GLOW

Learning about pregnancy, birth and baby

• Free online resource for 
women having their baby 
at RBWH

• Women opt-in at booking-
in visit

• Access 24/7 from home 
computer, tablet or 
smartphone



Other RBWH Services

Early Pregnancy Assessment Unit 
(EPAU)

Obstetric Review Centre (ORC)

Pregnancy, birth & baby education Gestational Diabetes Mellitus midwives

Postnatal in-home visiting following 
discharge

Complex Case Manager 
(Inc. Obstetric Medical Team)

Gynaecology, Urogynaecology, 
Gynaecology Oncology, Adolescent 
Gynaecology 14-18yrs

Specialist Clinics including Anaesthetics, 
Cardiac and Endocrine

Social Work including Child Protection 
Liaison Officer

Centre for Advanced Prenatal Care 
(Maternal Fetal Medicine)

Allied Health Fertility

Perinatal Mental Health OASIS (Obstetric Anal Sphincter Injuries)

Lactation Service Centre for Breast Health

Grantley Stable Neonatal Unit



Redcliffe Hospital | Maternity services

https://metronorth.health.qld.gov.au/redcliffe/healthcare-services/maternity-services


+ CRIB Clinic  - complex MH & psychosocial issues – Redcliffe & Deception Bay

AMITY

Redcliffe & Deception Bay

Redcliffe Hospital | Choosing an option for maternity care

https://metronorth.health.qld.gov.au/redcliffe/healthcare-services/maternity-services/choosing-option-maternity-care


Redcliffe Hospital | Learning about pregnancy birth baby

https://metronorth.health.qld.gov.au/redcliffe/healthcare-services/maternity-services/learning-pregnancy-birth-baby


Other Redcliffe Hospital Services

Early Pregnancy Assessment Unit 
(EPAU)

Antenatal Day Assessment Service 
(ANDAS)
Obstetric Review Centre (ORC)

Pregnancy, birth & baby education Gestational Diabetes Team
Credentialed Diabetes Educator

Home Maternity Services - postnatal in-
home visiting

Complex Case Manager 
(Inc. Obstetric Medical Team)

Gynaecology Specialist Clinics including Anaesthetics and 
Endocrine

Social Work including Child Protection 
Liaison Officer

Neonatal Unit from 32 weeks

Allied Health Lactation Service

Perinatal Mental Health Paediatrics



Caboolture Hospital | Maternity services

https://metronorth.health.qld.gov.au/caboolture/healthcare-services/maternity-services


Caboolture Hospital | Choosing an option for maternity care

https://metronorth.health.qld.gov.au/caboolture/healthcare-services/maternity-services/choosing-an-option-for-maternity-care


Caboolture Hospital | Learning about pregnancy birth baby

https://metronorth.health.qld.gov.au/caboolture/healthcare-services/maternity-services/learning-pregnancy-birth-baby


Caboolture Complex Maternity Midwife Navigator

Caboolture catchment
Refer by 
• Email: 

CABHMidwifeNavigator@health.qld.gov.au
• Phone: 
     0436 937 527

Eligibility:
• Mental Health
• Domestic and Family Violence
• Child Safety
• Substance use
• History of poor engagement with 

care

http://CABHMidwifeNavigator@health.qld.gov.au


Caboolture Young Mothers for Young Women

Young Mothers for Young Women | Micah ProjectsYPIC – Young. Pregnant. In Control.

https://www.micahprojects.org.au/support-services/wellspring-services/young-mothers-for-young-women#ymyw
https://www.ypic.org.au/#:~:text=%E2%80%9CYoung.,about%20pregnancy%2C%20birth%20and%20parenting!


Caboolture Young Mothers for Young Women
19 Morayfield Road Caboolture South P: 07 5294 9600



GENETIC SCREENING
Pauline McGrath
Principal Genetic Counsellor | Children’s Health Queensland



Screening and Diagnosis 
in Pregnancy Care
Pauline McGrath
Principal Genetic Counsellor
Queensland Children’s Hospital

1st March 2025

Version control: v01. DD/MM/YYYY



Overview

• Reproductive Carrier Screening

• First trimester screening

• cFTS

• NIPT

• Second trimester screening

• MSS

• Ultrasound scanning

• Genomic Medicine



Reproductive Carrier Screening

• All women should be offered reproductive carrier screening

• Genetic Carrier Screening (C-Obs 63) (ranzcog.edu.au)

https://ranzcog.edu.au/wp-content/uploads/Genetic-Carrier-Screening.pdf


Reproductive Carrier Screening

• Hundreds of inherited genetic conditions that can affect human health

• Most are very rare

• All these inherited conditions are considered together affect up to 1 in 400 people

• The majority of children born with such conditions are born into families with no other affected 
family members

• The two major types of inheritance that can lead to a healthy couple having children with serious 
genetic conditions are autosomal recessive and X-linked recessive



Reproductive Carrier Screening

Mackenzie’s Mission

• Tested reproductive couples for pathogenic variants in at least 1281 genes associated with 
approximately 750 serious, childhood-onset autosomal recessive or X-linked conditions

• 1.9% of reproductive couples had a newly identified increased chance of having a child with one of 
these conditions 

• Most of these couples have since chosen a reproductive option with the aim of avoiding having a 
child with the condition 

• There was a high level of engagement with the study, positive attitudes toward screening, and 
minimal decisional regret

• Nationwide, Couple-Based Genetic Carrier Screening | New England Journal of Medicine (nejm.org)

https://www.nejm.org/doi/full/10.1056/NEJMoa2314768


Reproductive Carrier Screening - Options

1. Having a child naturally and testing after birth to see if the child is affected

2. Conceiving naturally and having diagnostic testing during pregnancy to determine if the fetus is 
affected. This is usually performed with an invasive test (amniocentesis or chorionic villus 
sampling)

3. Conceiving the pregnancy by in vitro fertilisation (IVF) and testing embryos by preimplantation 
genetic diagnosis (PGD). Unaffected embryos would then be selected for achieving pregnancy. 
Using donor sperm, egg or embryo from unaffected individuals 

4. Adoption

5. Not having children



Reproductive Carrier Screening

• All couples intending to have children, or who are pregnant, should have a family history taken 
with a view to identifying relatives with heritable genetic disorders, as well as the presence of 
consanguinity or Ashkenazi Jewish heritage 

• Those identified with a family history of a specific inherited disorder should be offered referral to a 
genetic counselling service for information about carrier testing and prenatal diagnosis/ 
preimplantation genetic diagnosis for the condition 

• All pregnant women should be offered basic screening for thalassaemia carrier status by a full 
blood examination initially

• Screening with specific assays for haemoglobinopathies (such as HPLC or EPG and 
haemoglobinopathy DNA testing) should be considered in high probability ethnic or population 
groups



Reproductive Carrier Screening

Bulletin of the World Health Organization, 1995, 73 (3): 375-386



Reproductive Carrier Screening

Genetic Carrier Screening (C-Obs 63) (ranzcog.edu.au)

https://ranzcog.edu.au/wp-content/uploads/Genetic-Carrier-Screening.pdf


Reproductive Carrier Screening
Item 73451 (Updated 1 November 2024)
• Testing of a patient (who is pregnant or planning pregnancy) to identify carrier status for 

pathogenic or likely pathogenic variants in a gene mentioned in paragraph (a), (b) or (c), to 
determine:

(a) for the cystic fibrosis transmembrane conductance regulator (CFTR) gene—reproductive risk of 
cystic fibrosis;

(b) for the survival motor neuron 1 (SMN1) gene—reproductive risk of spinal muscular atrophy;

(c) or the fragile X mental retardation 1 (FMR1) gene—reproductive risk of fragile X syndrome;

(other than a service associated with a service to which item 73300, 73305, 73345, 73346, 73347, 
73348, 73349 or 73350 applies)

One test per lifetime

The intent of MBS item 73451 is to test an asymptomatic female chromosomal sex patient who is 
either planning a pregnancy or is already pregnant



Reproductive Carrier Screening

Item 73452

• Testing of the reproductive partner of a patient who has been found to be a carrier of a 
pathogenic or likely pathogenic variant in the CFTR or SMN1 gene identified by testing under item 
73451, for the purpose of determining the couple’s reproductive risk of cystic fibrosis or spinal 
muscular atrophy

One test per condition per lifetime

The intent of MBS item 73452 is to test an asymptomatic male chromosomal sex patient who is the 
reproductive partner of the patient planning pregnancy or already pregnant and has been tested 
under item 73451



Reproductive Carrier Screening

• MBS item numbers were also approved for individuals who identify as being of Ashkenazi Jewish 
descent to access screening for up to nine autosomal recessive conditions more commonly 
present in this population (MBS items 73453, 73454 and 73455)



Reproductive Carrier Screening

• Many commercially available options 

• Expanded genetic carrier testing all offer different gene panels for different costs

• Women with a family history of CF, SMA or FXS should be referred directly to a clinician with 
genetics expertise rather than offered a “3-gene” screening panel, as they may require specialised 
testing

• If one reproductive partner is found to be a carrier it may also be wise to refer to a genetic service 
for testing of the other reproductive partner – ie – cystic fibrosis



Reproductive Carrier Screening

• All couples found to have a higher chance of having a child with one of the conditions screened for 
should be referred for genetic counselling to be informed of available reproductive options

• The preconception period is the preferred timing for carrier screening 

• If a couple are found to have an increased chance during pregnancy, genetic counselling and 
prenatal diagnosis should be offered

• Diagnostic testing (usually involving amniocentesis or chorionic villus sampling) may allow couples 
to prepare for the birth of a child with a genetic condition, to consider the option of terminating 
an affected pregnancy

• Regardless of the timing of diagnosis, it may be appropriate to refer the couple to see a physician 
with expertise in the condition ie - referral of a couple found have a high chance of having a child 
with SMA to a paediatric neuromuscular physician



Aneuploidy Screening

• All women should be offered aneuploidy screening

• Screening and diagnosis of fetal structural anomalies and chromosome conditions (C-Obs 35) 
(ranzcog.edu.au)

https://ranzcog.edu.au/wp-content/uploads/Fetal-Anomalies-Clinical-Guideline.pdf
https://ranzcog.edu.au/wp-content/uploads/Fetal-Anomalies-Clinical-Guideline.pdf


Aneuploidy Screening

More accurate than age-
related risk alone

Screening in first 
trimester enables 
diagnostic testing

Reduction of invasive 
tests

Highest detection rate

• NIPT – 99% detection rate for 
trisomy 21

• Combined first trimester 
screen - 85-90% detection rate 



Aneuploidy Screening

Source: https://www.ranzcog.edu.au



Combined First Trimester Screening

Image source: Woman’s and Newborn  Services RBWHImage source: http://www.fetal.com



Combined First Trimester Screening – Nasal bone

• The presence of the nasal bone increased screening accuracy



Combined First Trimester Screening – Nasal bone

• Absent nasal bone

• Delayed ossification of the nasal bone

• Reassure women the baby will have a nose



Combined First Trimester Screening – Nasal bone

• At 11-13 weeks gestation, ~1-2% of normal fetuses have an absent nasal bone

• ~60% of fetuses with trisomy 21 have an absent nasal bone

• Overall effect on screening is increased detection and reduced screen positives



Combined First Trimester Screening



Combined First Trimester Screening – when to refer

Image source: Snijders et al 1998;2001;2005; Michailidis et al 2001



Combined First Trimester Screening –when to refer

Increased nuchal 
translucency (>3.5mm) 

• cardiac malformations, 
genetic syndromes

• Recommend tertiary 
morphology scan 18-20 
weeks gestation 

Low PAPP-A (<0.4 MoM) 

• associated with pre-
eclampsia, growth 
restriction & stillbirth

• fetal growth & uterine 
artery doppler assessment 
at 22-24 weeks gestation                    



Non-invasive Prenatal Testing

• All women should be offered a first trimester anatomy scan even if they are choosing to have NIPT 
as a primary screening test



Non-invasive Prenatal Testing

Fetal cell-free DNA 
found in plasma of 

pregnant women from 
10 weeks gestation

Testing of fetal DNA in 
maternal blood poses 
no risk to pregnancy 

Not a diagnostic test, 
abnormal results 

should be confirmed 
via invasive testing 

Cost approximately 
$400



Non-invasive Prenatal Testing

• Mother with chromosomally normal fetus 
the proportion of fragments will be in a 
narrow normal range

• If fetus has abnormal chromosomes the fetal 
contribution for that chromosome will be 
abnormal and distort the overall proportion



Non-invasive Prenatal Testing

• Benefits of NIPT

• Highest sensitivity and specificity 

• Reduces invasive testing 

• Beneficial for women unable to access cFTS or later gestation

• Low false positive rate

• Early as 10 weeks

• Noninvasive

• Large RATs may be detected by some platforms



Non-invasive Prenatal Testing

• Limitations of NIPT

• No Medicare rebate, costs vary 

• Abnormal results may require confirmation by invasive testing

• Complex false positive and negative results

• Failure rate of NIPT 0.1-3%

• More likely to fail in 
• High BMI

• Patient using anti-coagulant therapy

• A quarter of CNV go undetected

• Which one to choose?



Non-invasive Prenatal Testing

When is NIPT not a good option

• Abnormalities on USS

• NT > 3.5mm

• Ventriculomegaly 

• Cardiac anomalies

• 8% of women who have fetal abnormality detected with have an abnormal chromosome micro 
array test

• Screening results > 1:100 (minimise delay)

• Chromosomal abnormalities detected by chromosomal microarray analysis and pregnancy outcomes of 4211 fetuses with high-risk prenatal indications | Scientific Reports

https://www.nature.com/articles/s41598-024-67123-5#:~:text=Follow%2Dup%20results%20were%20available,CMA%20technology%20in%20prenatal%20diagnosis.


Non-invasive Prenatal Testing

• Use a risk calculator

• NIPT Predictive Value Calculator

https://ppv.geneticsupportfoundation.org/


Non-invasive Prenatal Testing



Non-invasive Prenatal Testing

• Refer repeated failed NIPT for specialist care

• False positive NIPT

• Placental

• Confined placental mosaicism

• Fetal

• Vanishing twin – early demise of aneuploid twin

• Maternal

• Sex chromosome aneuploidy (SCA) – mosaic or non mosaic

• Other aneuploid or structural mosaicism

• Benign or malignant tumour

• Bone marrow or organ transplant



Maternal Serum Screening

• Rarely used 

• Blood test at 15-20 weeks gestation

• fβhCG + Oestriol + alpha fetoprotein (AFP)

• Detection rate 70% 

• Provided risk assessment for open neural tube defects (AFP)

• Used 1 in 250 cut-off for high risk for chromosomal abnormalities

• Provides an option for screening later in gestation



Appropriate Diagnostic Test



CVS and Amniocentesis

Risks associated with CVS

• The risk of pregnancy loss due to a transabdominal CVS is between 0.5 and 1%

• The risk of pregnancy loss due to a transcervical CVS is up to 2%

• In 1%of cases, a CVS result may be difficult to interpret due to mosaicism. This uncertainty may be 
resolved by performing an amniocentesis

• In rare cases a result can not be provided from a CVS and repeat sampling may be required

Risks associated with amniocentesis

• The risk of pregnancy loss due amniocentesis is one in 900 procedures.

• Infection following amniocentesis is very rare and occurs in less than one in 1000 procedures 
performed

• In rare cases a result can not be provided from amniocentesis and repeat sampling may be 
required

• Risk of miscarriage following amniocentesis or chorionic villus sampling: systematic review of literature and updated meta-analysis - PubMed

https://pubmed.ncbi.nlm.nih.gov/31124209/


Ultrasound Scan – First Trimester Scan 11-14 weeks

• Advantages

• Early Detection: Can identify major structural abnormalities earlier

• Nuchal Translucency Measurement: Helps assess the risk of chromosomal abnormalities like 
Down syndrome

• Accurate Dating: Provides accurate gestational age, to assist managing the pregnancy

• Can detect multiple pregnancies (twins, triplets, etc.) early

• Placental position

• Disadvantages:

• Limited Detail: Some abnormalities may not be visible or fully developed at this stage

• False Positives/Negatives: Early scans can sometimes lead to false positives or negatives, 
requiring follow-up scans

• Anxiety: Discovering abnormalities at this stage can cause significant anxiety for expectant 
parents



Genomics in Pregnancy

• More than 10 years ago the ‘reference’ human 
genome sequence was published

• Approximately 20,000 human genes

• The smaller than expected number hinted at 
the hidden complexity of the human genome



Genomics in Pregnancy – Prenatal Testing

• Banded karyotype – to determine translocations, used if testing for familial translocation or in 
the presence of an abnormal FISH result for trisomy 13 and 21

• Chromosome microarray

• Routine Genetic testing for known familial conditions
◦ TAT 2-4 weeks ie CF, DMD, Fragile X

• Targeted Panel testing – ie skeletal dysplasia panel

• Whole Exome Sequencing – approximately 2% of the genome, analyses manageable data sets

• Whole Genome Sequencing – includes coding, non-coding and mitochondrial DNA can detect 
novel genomic variants (structural, single nucleotide, insertions, deletions and CNV)



Genomics in Pregnancy – Prenatal Testing

Trio exome sequencing is 
highly relevant in prenatal 
diagnostics - Gabriel - 2022 -
Prenatal Diagnosis - Wiley 
Online Library

https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pd.6081
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pd.6081
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pd.6081
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pd.6081
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pd.6081


Thank you

• Statements and guidelines directory – RANZCOG

• Guideline: Preconception and prenatal genetic screening

https://ranzcog.edu.au/resources/statements-and-guidelines-directory/
https://www.health.qld.gov.au/__data/assets/pdf_file/0018/1324602/g-prenatal-screen.pdf
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Optimizing fetal outcomes and maternal seizure control

Epilepsy and Pregnancy

Foetus
Optimize fetal outcomes

Mother
Optimize seizure control

Risks from
SeizuresRisks from

• Major congenital 
malformations

• Perinatal outcomes
• Neurodevelopmental 

outcomes
• Maternal seizures

• Vast majority of women with 
epilepsy have uneventful 

pregnancies and give birth to 
healthy children.

• Planning will improve 
outcomes for mother and 

baby
• Shared decision-making 

with your GP, neurologist 
and up-to-date knowledge is 

the key



Maternal and Foetal Risks of Seizures

Maternal

• Injury

• Status epilepticus

• Sudden unexplained death with epilepsy
• More than 10 times higher

• Adverse outcomes- preterm labour, pre-
eclampsia, postpartum haemorrhage

• Prolonged hospital admissions

Foetal

• Trauma from uterine injury

• Adverse outcomes - low-birth weight baby and 
premature baby

• Prolonged bilateral tonic-clonic seizures (BTCS) 
associated with foetal hypoxia

• Stillbirth

• Frequency of BTCS in the mother may be a risk 
factor for low IQ in their children
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Pre-Pregnancy planning tips
• Regular neurologist review (there is a Women with Epilepsy clinic at RBWH)

• Review medication choices
• Ensuring the most optimal medication for the epilepsy type and for pregnancy
• Review the dose- aim for lowest, safest dose needed to control seizures

• Shared decision regarding use of anti-seizure medications if falls pregnant

• Discuss general health, diet and well being

• Review their support network for after the baby is born

• Screen for anxiety and depression

• Start folic acid supplements- at least 0.4 mg/day

• Obtain pre-pregnancy anti-seizure medication levels

• Talk about the Australian Pregnancy Register and other resources

• Assisted reproductive technology- watch seizure control if on Lamotrigine

• Ob Med pre-conception clinic at RBWH, with pharmacist support



Resources

Also, the APR are currently  recruiting for the Lacosamide and 

Pregnancy study. Call the APR for more information.



Fertility in women with epilepsy

Epilepsy

• Higher rate of menstrual disorders 
• around 30% versus 12-14 % in the 

general population

• Higher rate of polycystic ovary 
syndrome 

• 10-25% compared with 4-7%  in the 
general population

• Higher rate of sexual dysfunction

• Higher risk of premature ovarian 
failure (< 42 years) 

• 14% compared with 1% population risk

• Poorly controlled seizures may lead 
to earlier age of menopause

Anti-seizure medications (ASM)

• Enzyme-inducing ASM can contribute to 
sexual dysfunction, menstrual irregularities, 
fertility issues

• Valproate is associated with polycystic ovarian 
syndrome, weight gain, anovulatory cycles and 
menstrual irregularities

• Levetiracetam not found to have endocrine or 
sexual dysfunction effects

• Lamotrigine possible improvement in sexual 
function in women

• No data on newer anti-seizure medications



Genetics and pre-pregnancy care

• There is no single test that will diagnose all epilepsies with a genetic basis
• Copy number variation or single gene mutation can cause some epilepsies

• Referral to a clinical geneticist for discussion
• If there is a known copy number variation or single gene causing the epilepsy

• If there is a history of major congenital malformations with a previous pregnancy

• If there is a strong family history of epilepsy, unknown cause for epilepsy, drug 
resistant epilepsy and neurodevelopmental comorbidities

• Routine testing for all epilepsy patients is not undertaken

• We know certain epilepsy types run in families, but have a low yield for a 
single gene on testing, likely multiple genes of small effect 

• Neurogenetics clinic- referral to Genetic Health Queensland



Risk of epilepsy to offspring
• If you have generalised epilepsy the chance your child will develop epilepsy is around 1 in 12 

• If you have focal epilepsy the chance your child will develop epilepsy is 1 in 50
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(Peljto et al Brain 2014;137:795-805)

Maternal effect- higher risk 
of epilepsy in children born 

to mothers with epilepsy 
compared with fathers



Contraception and interactions with anti-seizure medications
Contraception can reduce anti-seizure 
medication levels
 
Lamotrigine, in particular (also valproate and 
oxcarbazepine).
Estrogen induces glucuronidation (enzyme 
UGT1A4) and increases lamotrigine elimination

Anti-seizure medications can reduce 
effectiveness of the contraception

Enzyme-inducing anti-seizure medications 

increase activity of the CYP3A4 system and 
increase sex hormone-binding globulin.
Increase the metabolism of estrogen and 
progesterone, decreasing their levels

STRONG INDUCERS WEAK INDUCERS NON-INDUCERS

Carbamazepine Topiramate (higher doses) Levetiracetam

Oxcarbazepine Perampanel (higher doses) Zonisamide

Phenytoin Lamotrigine* Briviracetam

Phenobarbital Felbamate Lacosamide

Primidone Rufinamde Ethosuximide

Clobazam Valproate (inhibitor)

Cenobamate Clonazepam

* Lamotrigine
No change to 
estrogen levels, 
modest decrease 
in progestins



Mirena and Kyleena

Advantages

• User independent

• Effectiveness Mirena 99.8%,Kyleena  99.75%

• Low risk of complications, lighter periods

• Mirena duration extended from 5 to 8 years 
Kyleena up to 5 years 

• Rapid return to fertility after removal
• No oestrogen

• No expected change in contraception 
effectiveness with any anti-seizure medications

• No effect on anti-seizure medication levels

Disadvantages

• Some hormonal side effects possible- bloating, 
mood swings

• Temporary pain with insertion

• Expulsion or removal - pain, increased bleeding

• Risk of pelvic infection

• Contraception of choice for women with epilepsy
• levonorgestrel- releasing intrauterine device (IUD)
• Mirena (52 mg), releases 21 mcg/day
• Kyleena (19.5 mg), releases 9 mcg/day - suited for younger women without children
• Local hormone release-thickens cervical mucous and thins endometrium



Medroxyprogesterone acetate 
intramuscular injection (Depo Provera)

Advantages

• User-independent

• Effectiveness 99.8%

• Can cause loss of periods

• No estrogen

• No change in contraception 
effectiveness with any anti-seizure 
medications

• No effect on anti-seizure medication 
levels

Disadvantages

• reinjection every 3 months

• can cause irregular bleeding, mood 
changes

• Once given can not be removed

• Not immediately reversible, return to 
fertility can be delayed up to 18 months

• Can reduce bone density

• Prolonged use (> 3 years) and association 
with increased risk of brain meningioma

• Inhibits ovulation



Implanon

Advantages

• Effective 99.95%

• User independent

• Lasts up to 3 years

• No estrogen

• No effect on anti-seizure 
medications

Disadvantages

• Reversible with removal

• Pain and complications at the 
insertion site

• Bleeding irregularities

• Enzyme inducing anti-seizure 
medications can reduce 
contraception effectiveness

Slow release Etonogestrel
3 cm soft, flexible rod,  sits under the skin in the upper arm



Oral contraceptive (OC) pill

Advantages

• Non-invasive

• May shorten periods

• No impact on fertility after 
cessation

• Effectiveness 99.7% if taken 
correctly

Disadvantages

• User dependent

• If missed pills, effectiveness can drop to 91%

• Contains estrogen- can increase risk of 
thrombosis

• Enzyme-inducing anti-seizure medications 
reduce the contraception effectiveness

• Combined OC pill reduces lamotrigine levels, 
can also reduce valproate and oxcarbazepine 
levels

• Dropirenone may decrease lamotrigine levels

• Combined pill contains estrogen and progesterone
• Apart from dropirenone, progesterone only pills do not 

reliably inhibit ovulation



Contraception Barriers- Condoms

Advantages

• Condoms protect against 
sexually transmitted infections

• Useful in conjunction with other 
contraception (dual protection)

• No change in contraception 
effectiveness with any anti-
seizure medications

• No effect on anti-seizure 
medication levels

Disadvantages

• User dependent

• Effectiveness around 85%



Predictors of seizure control

• Seizure occurrence prior to the pregnancy is the most important predictor of 
seizures during pregnancy

• If seizure in the month prior to pregnancy- 15x greater risk of seizure during 
pregnancy

• If seizure-free the year before conception, more than 80% remain seizure-free

• Other predictors of worsening seizures 

• Focal epilepsy syndrome in particular frontal lobe epilepsy (Voinescu et al 
Neurology 2022)

• Sleep deprivation

• Changes to antiseizure medication levels



Changes in antiseizure medication (ASM) levels
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ASM dependent and substantial inter-individual variability
Decline in serum concentration > 35% from pre-pregnancy optimal concentration is 

associated with increased risk of deterioration in seizure control

Stephen et al Lancet Neurol 2019;481-491
CONTINUUM (MINNEAP MINN) 2022;28(2, EPILEPSY):399–427

Defined therapeutic window for 
effective seizure control

Decreases can occur at any point 
during the pregnancy

Many ASM – in particular,  lamotrigine 
and levetiracetam



a) Prevalence of major congenital malformations across specific  anti-
seizure medications (ASM)
b) Perinatal outcomes
c) Neurodevelopmental outcomes after in utero exposure of ASM
d) Impact of folic Acid

Pregnancy

• Systematic review by a 
multidisciplinary panel up 
to August 2022

• Total articles included = 82
• Summary of the key 

findings



Prevalence of major congenital malformations (MCM)

• Without epilepsy prevalence of MCM in the general population 2.4-2.9%

• No independent effect of polytherapy

• Data from >1000 exposures lowest prevalence of MCM
• Lamotrigine 3.1%, 
• Levetiracetam 3.5%, 
• Oxcarbazepine 3.1%

• Highest prevalence- Valproate 9.7%

• Types of malformations
• Valproate -neural tube defects (1.4%), urogenital (1.2%), renal (1.4%)
• Phenobarbitone- cardiac malformations (4.4%), oral and cleft palate (2.2%)
• Topiramate- oral and cleft palate (1.4%)



• Focus on the social, emotional, behavioural and adaptive domains

• Valproate- 2-4 x increased risk autism spectrum disorder  (ASD), 2-5 x 
increased risk intellectual disability (ID) and poor adaptive functioning

• Topiramate- growing evidence 2x increased risk ASD, 3-4 x increased risk ID

• These outcomes are dose dependent

• Levetiracetam linked to increased attention deficit hyperactivity disorder 
and anxiety

• Carbamazepine variable neurodevelopmental outcomes

• Lamotrigine seems to be “safe” in terms of post natal development

• Evidence for other anti-seizure medications is lacking

Systematic 
review of 43 
studies from 
1990 to 2023



Folic acid benefits

• No benefit specific benefit for prevention of 
major congenital malformations for people 
with epilepsy, general childbearing evidence

• Possibly associated with better 
neurodevelopmental outcomes

• Reduced autistic traits and language delay 
at 3 years (Norwegian Mother and Child 
Cohort Study)

• Likely associated with with higher global IQ 
at 6 years in children exposed to ASM in 
utero (NEAD study Group)

• Meador KJ, Baker GA, Browning N, et al; NEAD 
Study Group. Lancet Neurol. 2013;12(3):244-
252.doi:10.1016/S1474-4422(12)70323-X

• Bjork M, Riedel B, Spigset O, et al. JAMA 
Neurol. 2018;75(2):160-168.

• Husebye ESN, Gilhus NE, Riedel B, Spigset O, 
Daltveit AK, Bjork MH. Neurology. 
2018;91(9):e811-e821. 
doi:10.1212/WNL.0000000000006073



What is the safe dose of folic acid?

• Association between high dose folic acid (defined at greater than 1 mg/day) 
and cancer risk in children of mothers with epilepsy

• Further population study-  showed association between high dose folic acid 
(greater then 1 mg/day) in all women who have given birth

• At least 0.4 mg/day

• Adherence is generally poor

• Consider if they are also on another supplement (eg elevit- 800 mcg folic acid)



Unplanned pregnancy
• Seek neurological advice, urgent referral to the Comprehensive Epilepsy 

Program 

• Scenario’s- taking multiple ASM, on Valproate, poor seizure control, minimal 
work-up prior to pregnancy

• Caution in attempting to remove or replace ASM if it is effective, even if it is 
not optimal choice (Valproate)

• Ensure safety for mother and baby, seizure control is paramount

• Stress to the patient the importance of not ceasing ASM

• Commence folic acid supplements (at lease 0.4 mg/day)

• Generally, if medication change is warranted, we try to avoid in the first 
trimester (organogenesis), but best to obtain neurological advice

ASM- anti-seizure medication



Pregnancy Management
• Will be a high-risk pregnancy for obstetric care

• Caution in changing an ASM if effective seizure control, even if not optimal

• Folic acid supplements, review other supplements (elevit- 800 mcg folate)

• If hyperemesis gravidarum- re-dose ASM if vomiting occurs within 1 hour

• Discuss the Australian Pregnancy Register

• Screen for anxiety and depression

• Trough ASM levels
• Ideal is monthly

• In practice, at least every trimester, generally 3-4 levels (12 weeks, 20 weeks, 28 
weeks, 36 weeks) and more frequently as required 

• Aim to ensure decline in level is <35% of pre-pregnancy level

• Review for anxiety and depression

• Check on support networks for after the birth

ASM- anti-seizure medication



Post-Partum Management
• Develop plan for contraception 

• Maternal safety

• Risk of seizures increased and may persist for several months due to sleep deprivation

• Discourage from taking a bath alone/behind locked door

• Assess post-partum depression and anxiety

• Sleep hygiene

• At least 6 hours of sleep, at least one 4 hours stretch/24 hours cycle

• Early introduction of the bottle given by family member if breast feeding

• eg shift approaches to ensure the mother has uninterrupted sleep

• Newborn safety

• No driving, subject to seizures and sleep deprivation

• No bathing of the baby with the mother alone

• No co-sleeping with the mother

• Baby carrier if mother at risk of myoclonic jerks
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Breast feeding

• Generally encouraged due to established benefits

• Children of mothers treated with Valproate, IQ at 6 years higher compared if not breastfed

• Different ASM concentrations in breastmilk
• low with Levetiracetam and medium with Lamotrigine

• If ASM has been increased during pregnancy, reduction but generally a bit higher than pre-
pregnancy dose (balance seizure risk and sleep deprivation)

• Take ASM immediately after breastfeeding or before baby’s longest sleep

• Adverse effects to the newborn appear to be rare (sedation, poor suckling and weight gain)

• serum levels if symptoms, consider reducing amounts, combining with formula

• Importance of avoiding stress and sleep deprivation related to breast feeding

Tomson et al, Seminars in Epileptology 2022;24(6):1-13

ASM- anti-seizure medication



Summary
Pre-pregnancy

• Planning

• Shared decision-making

• IUD contraception of choice

• Folic acid- at least 0.4 mg/day folic 
pre-conceptionally and during 
pregnancy

• Baseline ASM drug levels

• screen for anxiety and depression

Pregnancy

• If unplanned-caution in changing if 
effective seizure control, Neurology 
review

• Discuss Australian Pregnancy Register

• VPA and TPM- dose dependent risks 

• Consider using LTG, LEV, OXC

• LEV may affect post-natal 
neurodevelopment, at least at higher 
doses

• Breast feeding is encouraged

• Post-partum care of mother and newbornIUD- intrauterine device
ASM- anti-seizure medication
LTG-lamotrigine
LEV-levetiracetam
OXC-oxcarbazepine
TPM-topiramate
VPA- valproate
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