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The Road to 
PRENATAL SCREENING ONTARIO

1993
• Launch of Ontario Maternal Serum Screening Program

2003

• Shift to province-wide initiative with the introduction 
of nuchal translucency  screening

2016

• Prenatal Screening Strategy Task Force struck by 
Provincial Council for Maternal and Child Health

2017

• Prenatal Screening Ontario launched as the formal 
provincial program
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Overview/Objectives

1. What is the current screening menu?

2. How has screening changed?

3. Benefits/limitations of different options

4. Practicalities of ordering

5. Provider tools and resources

6. Take home messages/key points
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What you offer and what patients choose -
is impacted by:

LOCATION/WHERE THEY LIVE:
• Is NT available &/or accessible in this region?
• Where are the closest referral centres?

PERSONAL PREFERENCES & VALUES:
• What is the impact on pregnancy management 

decisions?

GESTATION:
• Is NT still available vs. serum-only options
• What are the invasive diagnostic options?

NT= nuchal translucency 
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Current prenatal screening options in Ontario

1. Traditional multiple marker screening (MMS):

• Enhanced first trimester screen (eFTS)

• Maternal Serum Quadruple Screen (MSS)

2. Additional options:

• Non-invasive prenatal test (NIPT)
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TRADITIONAL 
MULTIPLE MARKER 
SCREENING IN 
ONTARIO
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Enhanced First Trimester Screening (eFTS)

• Single step, 1st trimester screen
– performed between 11-13w6d gestation             

(CRL  45-84mm)

• Combines maternal/egg donor age with:
1. nuchal translucency ultrasound measurement
2. bloodwork
‒ to measure maternal biochemical markers

• Free beta human chorionic gonadotropin (hCG)
• Placenta-associated plasma protein A (Papp-A)
• Alpha-fetoprotein (AFP)
• Placental Growth Factor (PlGF)* - (lab dependent)

* Combination of serum markers varies between labs
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Timing 11-14 weeks (CRL 45-84mm)

Screens for trisomy 21 and trisomy 18

Detection rate 85-90%

False positive rate 3-6%

Results available 7 business days

Markers • Maternal age
• Nuchal translucency (NT)

• Free beta human chorionic gonadotropin (hCG)
• Placenta-associated plasma protein A (Papp-A)
• Alpha-fetoprotein (AFP)
• Placental Growth Factor (PlGF)

enhanced First Trimester Screen
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When is eFTS not possible?

• if gestational age ≥14 weeks
• if no access to NT or NT declined
• vanishing twin (see slide 25)

What are the options when eFTS is not possible?

NT = nuchal translucency ultrasound
NIPT = non-invasive prenatal testing

Serum-only screening

• If <14 weeks’ gestation

• If ≥15 weeks’ gestation

Non-invasive prenatal 
testing (NIPT)

• Ministry of Health funded

• Patient self-pay
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Serum-only screening (no ultrasound) 

Is lab & gestation-dependent

1. if patient is <14 weeks
sending to NYGH/CVH lab: first trimester serum Quad screen1

sending to MSH lab: second trimester MSS Quad screen2

2. if patient is ≥15 weeks
second trimester MSS Quad screen will be done (regardless of 
lab)

*Note – there is no multiple marker screening available for 
patients between 14w0d and 14w6d
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Timing 15 weeks 0 days – 20 weeks 6 days

Screens for trisomy 21 and trisomy 18

Detection rate 80%

False positive rate 5%

Results available 7 business days

Markers • Maternal age
• Maternal serum alpha-fetoprotein (MS-AFP)
• Unconjugated estriol (uE3)
• Inhibin-A (DIA)
• Human chorionic gonadotropin (hCG)

Maternal Serum Quadruple Screen
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What about oNTD screening?

Current SOGC guidelines state:

“the primary screening test for the detection of fetal 
structural abnormalities including neural tube defects 
is a second trimester anatomical ultrasound with 
detailed fetal cranial and spinal imaging and 
assessment”1

1.Joint SOGC-CCMG Clinical Practice Guideline. J Obstet Gynaecol Can 2017
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oNTD screening

MS-AFP (Maternal Serum Alpha Fetoprotein) 
screening for oNTD (open neural tube defects)

1. no longer routinely offered 

2. available only when no access to a good quality 
ultrasound examination

Joint SOGC/CCMG updated guidelines Sept 2017:

“Second trimester serum alpha fetoprotein screening to 
rule out open neural tube defects is no longer 
necessary unless there is a barrier to good quality 
ultrasound examination (II-2A).”
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Summary - what has changed?

1. Integrated Prenatal Screening (IPS)
- no longer available (discontinued in Nov 2017)  
- largely replaced by enhanced First Trimester Screening 

(eFTS) given its earlier timing & comparable detection rate

2. Serum Integrated Prenatal Screening (SIPS)
– no longer available
– serum only options are still available (see slide 10 for 

details) for those with no access to NT ultrasound

– lab & region dependent

3. Maternal serum alpha-fetoprotein (MS-AFP)
‒ no longer used to screen for open neural tube defects 

(oNTD) (see slides 12 & 13 for details)
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NON-INVASIVE PRENATAL 
TESTING (NIPT) IN ONTARIO
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Non-invasive Prenatal Testing (NIPT)

What is NIPT & how are we using it in Ontario?
• NIPT analyzes circulating cell-free 

fetal DNA in maternal blood 
(cffDNA)

• Currently available to all pregnant 
persons in Ontario

– MOH funding based on eligibility 
criteria (see next slide)

• 2 provincial labs performing MOH 
funded analysis (additional 
options for self-pay patients)

• SOGC guidelines suggest blood 
draw >10weeks (possible 
>9weeks)*
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Current NIPT MOH-funding eligibility criteria:

Category I criteria: (NIPT can be ordered by any 

physician)
• a positive multiple marker screening (eFTS/MSS) – in current 

pregnancy
• maternal (or egg donor) age is ≥40 years at the expected date 

of delivery
• nuchal translucency (NT) measurement is ≥3.5mm
• a personal history of  a previous pregnancy or child with a 

specific chromosome condition

*Patient must only meet ONE of the above criteria
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Current NIPT MOH-funding eligibility criteria:

Category II criteria 
(to be ordered by a genetics or maternal-fetal medicine specialist):
• findings on ultrasound which are associated with an increased 

chance for trisomy 21, trisomy 18 or trisomy 13
• risk for a sex-linked genetic condition
• ultrasound shows findings suggestive of a sex chromosome 

difference
• ultrasound shows findings suggestive of a disorder of sex 

determination

*Patient must only meet ONE of the above criteria
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Non-invasive Prenatal Testing (NIPT)

How does NIPT compare to traditional multiple 
marker screening?

Screening test Detection rate 
for trisomy 21

False positive rate 
for trisomy 21

eFTS 88% 3%

MSS Quad 76% 3%

NIPT more than 99% less than 0.1%

eFTS = enhanced first trimester screen
MSS = maternal serum screen
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NIPT Labs

How do they compare?
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HarmonyTM by Ariosa PanoramaTM by Natera

Where is blood drawn for this test? DynaCare Next LifeLabs Genetics

How early can blood be drawn? 10 weeks’ gestation 9 weeks’ gestation

When are results available? 10 business days 7-10 calendar days

Twins Yes Yes

In vitro fertilization (IVF) Yes Yes

IVF with a donor egg (not self) Yes Yes

Using surrogate Yes Yes

Triploidy No Yes

Higher order multiples No No

Vanishing twin No No

Sex chromosome reporting** Opt-in for:
Fetal sex, monosomy X, sex 

chromosome aneuploidy

Standard
Fetal sex: optional

Other options (PRIVATE PAY)** +22q11.2 +22q11.2
+microdeletion panel (x5)
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Benefits of NIPT

1. Offered earlier than traditional multiple marker 
screening (MMS) (9/10 weeks)

Leading to:

• Earlier invasive diagnostic test options (CVS vs amniocentesis)

• Earlier reassurance (when low risk result)

• Earlier management options

2. Decreased invasive diagnostic procedures

• Decreased procedure-related losses

3. Focused on most common aneuploidies
4. Much better detection rate/false positive rate than 

traditional MMS
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Limitations of NIPT

1. Only 13, 18, 21, X & Y 
• Not able to give information about single gene 

disorders/aneuploidy of other chromosomes

2. Not diagnostic
• NIPT is a screening test
• Does not offer “yes” or “no” answers

3. “No call” results possible
• most commonly due to high BMI, early gestation, poor 

placental function
• Current literature reports 1-8% redraw rate 
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Limitations of NIPT

4. Not possible in all pregnancies
• higher order multiples (>2), vanishing twins1

5. NIPT accuracy varies depending on the 
condition and the population screened
• Positive predictive value – PPV2

• a high risk NIPT result for trisomy 21 is more likely to be a 
true result than a high risk result for trisomy 13

• a high risk NIPT result for trisomy 21 in a 40 year old is 
more likely to be a true result than a high risk result for 
trisomy 21 in a 27 year old
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Prenatal Screening in:
Multiple pregnancies & vanishing twins

NT ultrasound 
only

NT + eFTS MSS NIPT

Twins ✓ ✓

≥2 babies ✓

Vanishing twin ✓
✓

*8 weeks post-demise

* In cases of vanishing twin, NT + maternal serum screen (MSS) is available. It is 
recommended that the bloodwork be drawn at least 8 weeks post-demise.

* In pregnancies carrying more than 2 babies (higher order multiples), screening for 
aneuploidy is limited to nuchal translucency ultrasound measurement in 
combination with maternal (or donor egg) age.



26

Provider Tools and Resources

PRACTICALITIES OF 
ORDERING
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• How to order

• When to order

• Who qualifies for testing?

• What tests are being offered where?

• What requisitions to use

• Where can I refer?
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-key points
-questions for patients
-counselling points

Download this provider tool

How to Offer

file://Filesrv2/Department/BORN/PSO/Branding & Templates/point of care handouts (EduTF)/PSO - How to Offer Prenatal Screening_final.pdf
https://prenatalscreeningontario.ca/wp-content/uploads/2019/04/PSO-How-to-Offer-Prenatal-Screening_final-2.pdf
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How to Order -
Multiple marker screening (eFTS/MSS)

All requisitions and helpful hints for ordering can be found at: 
www.prenatalscreeningontario.ca

Mount Sinai Hospital                    Trillium Health Partners            North York General Hospital

http://www.prenatalscreeningontario.ca/
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How to Discuss
screening results

Traditional screening results 
(eFTS/MSS)

-key points
-counselling points

Download this provider tool

file://Filesrv2/Department/BORN/PSO/Branding & Templates/point of care handouts (EduTF)/PSO - How to Discuss Prenatal Screening Results_traditional_final.pdf
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-key points
-counselling points

Download this provider tool

How to Discuss
NIPT results

file://Filesrv2/Department/BORN/PSO/Branding & Templates/point of care handouts (EduTF)/PSO - How to Discuss Results_NIPT_final_2.pdf
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NIPT Requisitions

Harmony NIPT - Dynacare Panorama NIPT - LifeLabs

http://www.prenatalscreeningontario.ca/en/pso/requisitions-and-provider-tools/nipt-requisitions.aspx
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When to refer to Genetics

1.When nuchal translucency (NT) measurement is increased (≥3.5mm) 1

2. If non-invasive prenatal testing (NIPT) result “high risk”2

3. If there are ultrasound anomalies suggestive of genetic condition other 
than trisomy 21, trisomy 18 or trisomy 133

NOTES: 
1. Increased NT is known to be associated with an increased risk for aneuploidy, 

microarray abnormalities, single gene disorders and cardiac abnormalities
2. NIPT is a screening test & is not diagnostic – patients should be offered invasive 

diagnostic testing for confirmation
3. Ultrasound anomalies suggestive of a single gene disorder or microarray abnormality

*You may also consider contacting your local Genetics centre with questions related to any 
of these indications.
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Why refer to Genetics?

Geneticists & genetic counsellors will:
• Review and explain the screening result, tailored to the 

patient’s specific clinical scenario 

• Educate the patient regarding possible diagnoses, 
risks/benefits of further testing, pregnancy management 
options

• Answer questions and provide decisional support

• Review recurrence risks

• “What are the chances that this will happen to me again?” 

• “This has never happened in my family before. Why has it 
happened now?”
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Regional Genetics Centres

There are currently 15 regional Genetics 

centres offering prenatal care in Ontario.

Find your local Genetics clinic:
Canadian Association of Genetic Counsellors

Hamilton Kingston

London Mississauga

North York Orillia

Oshawa Ottawa

Peterborough Richmond Hill

Scarborough Sudbury

Thunder Bay Timmins

Toronto

https://www.cagc-accg.ca/index.php?page=225&id=
https://fhs.mcmaster.ca/pediatrics/genetics_clinical_info.html
http://www.kgh.on.ca/obstetrical-care/obstetrical-clinics/prenatal-genetics
https://www.lhsc.on.ca/medical-genetics-program-of-southwestern-ontario/prenatal-genetics-clinic
http://trilliumhealthpartners.ca/patientservices/genetics/Pages/default.aspx
https://www.nygh.on.ca/areas-care/genetics?cid=999&lang=1
https://www.osmh.on.ca/genetics/
https://www.lakeridgehealth.on.ca/en/ourservices/genetics.asp
https://www.cheo.on.ca/en/clinics-services-programs/genetics-program.aspx
https://www.prhc.on.ca/cms/genetics-program
https://www.mackenziehealth.ca/en/programs-services/genetics-clinic.aspx
https://www.shn.ca/maternal-newborn-care/genetic-counselling/
https://hsnsudbury.ca/portalen/rcp/Programs-Services/Genetic-Counselling-Services
http://tbrhsc.net/programs-services/prevention-and-screening-services/genetics-program/
http://www.porcupinehu.on.ca/en/your-health/genetics/
http://womensandinfantshealth.ca/prenatal-diagnosis-medical-genetics/
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Take home messages

1. Prenatal screening is useful for ALL, not just 
those of advanced maternal age

All pregnant women in Canada, regardless of age, 
should be offered, through an informed counselling 
process, the option of a prenatal screening test for 
the most common fetal aneuploidies (II-A). 1

2. Screening is not diagnostic

• Positive MMS/NIPT needs to be confirmed with 
diagnostic testing

Joint SOGC-CCMG Clinical Practice Guideline. J Obstet Gynaecol Can 2017
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Take home messages

3. NT is useful beyond screening for aneuploidy

Where available with documented expertise, the first 
trimester ultrasound (11 to 14 weeks’ gestation) 
offers many advantages including accurate dating, 
determination of twin chorionicity, early detection of 
major structural abnormalities, and aneuploidy 
screening (II-2A).1

*NT should still be offered even if low risk NIPT <12wks

Joint SOGC-CCMG Clinical Practice Guideline. J Obstet Gynaecol Can 2017
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Take home messages

4. Screening can still be useful if a patient 
would not consider interrupting a pregnancy

• Information can be useful for preparation and 
management

5. 2 screens are not better than 1

• Redundant/repeat testing not advised (or useful)

‒ A positive MMS AFTER a low risk/negative NIPT can 
be harmful – NT alone should be offered
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Take home messages

6. For further information or counselling 
regarding prenatal screening

• consider a referral to a local Genetics centre

• contact Prenatal Screening Ontario

For questions or to arrange a lunch and learn in 
your centre, please contact Andrea Staines at 
(437)688-7529 or Astaines@bornontario.ca

mailto:Astaines@bornontario.ca
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How to contact us:

Did you know? PSO has 
on-call genetic counsellors 
to answer your questions 
about prenatal screening 
Mon-Fri 8-4pm


