
The document you are trying to load requires Adobe Reader 8 or higher. You may not have the 
Adobe Reader installed or your viewing environment may not be properly configured to use 
Adobe Reader. 
  
For information on how to install Adobe Reader and configure your viewing environment please 
see  http://www.adobe.com/go/pdf_forms_configure.


	Guidance for Fetal Exome Sequencing (ES) �
	1. Requirements�
	2. Scope�
	3. Patient Name�
	4. Analysis and Approach�
	5. Eligibility Criteria�
	6. Exclusion Criteria�
	7. Supporting Documents�
	8. Clinical Attestation�
	9. Declarations and Signatures�
	10. Guidance�
	11. References�
	12. About this Document�


4521-84E (2024/09)_Guidance for Fetal Exome Sequencing (ES)       © King's Printer for Ontario, 2024 	        
Page  of 
4521-84E (2024/09)_Guidance for Fetal Exome Sequencing (ES)
Page  of 
Guidance for Fetal Exome Sequencing (ES) 
0,0,0
normal
runScript
xfa.form.form1.variables.oUtility.goBookMark(xfa.form.form1.page1.header.header.LogoImage1.somExpression)
Government of Ontario
F:\GASDB\FMS\_Library\Documentations\OntarioLogo\2019 Ontario Logo\Reverse B&W.jpg
Ministry of Health
Out-of-Country (OOC) and Out-of-Province (OOP) Prior Approval Program For Laboratory and Genetic Testing Services 
Guidance for Fetal Exome Sequencing (ES)
Fields marked with an asterisk (*) are mandatory.
1. Requirements
0,0,0
normal
runScript
xfa.form.form1.variables.oUtility.goBookMark(xfa.form.form1.page1.body.section1.sectionHeader.somExpression)
1.         Requirements
•         Prior to requesting testing from the OOC/OOP PA program, ensure that a similar test has not been performed for the fetus within the past three years.
•         Applications must include:
○         a copy of this checklist with sections 4 to 10 inclusive completed,
○         a copy of a consultation and/or other clinical notes documenting that the patient meets the criteria in sections 5 to 7 inclusive, and
○         the laboratory requisition form with the clinical features section completed.
2. Scope
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2.         Scope
Exome sequencing (ES) for specific indications with routine turn-around-times and non-fetal samples is available in Ontario at The Hospital for Sick Children and the Children’s Hospital of Eastern Ontario. Therefore, the OOC/OOP PA Program will process and review applications for other indications that require ES to be ordered, including:
•         Fetal cases for an ongoing pregnancy and fetal demise/stillbirths (this guidance)
•         Urgent cases which require expedited results (<4 weeks) that will directly impact management and patient care (see ministry guidance for Rapid Postnatal Exome Sequencing)
3. Patient Name
0,0,0
normal
runScript
xfa.form.form1.variables.oUtility.goBookMark(xfa.form.form1.page1.body.section3.sectionHeader.somExpression)
3.         Patient Name
Last Name *
First Name *
4. Analysis and Approach
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4.         Analysis and Approach
4.1   I am requesting a fetal ES on a fetal sample from (criteria 4.1.1 or 4.1.2 must be selected, whichever applies): 
Criteria
Fetal Sample Source Description
Physician’s Selection *
4.1.1
Current pregnancy (obtained from chorionic sampling, amniocentesis, or other invasive procedures like bladder tap or cordocentesis)
4.1.2
Previous pregnancy (products of conception/stillbirth/deceased fetus)
4.2   I am requesting the following turnaround time (criteria 4.2.1, 4.2.2 or 4.2.3 must be selected, whichever applies):
Criteria
Urgency Request Description
Physician’s Selection *
4.2.1
OOC/OOP PA program Category 1
Urgent or semi-urgent turnaround time for prenatal/imminent postnatal management
(Requiring a rapid turnaround time for pregnancy management decisions or ES ordered later in the pregnancy for immediate postnatal management) 
4.2.2
OOC/OOP PA program Category 1
Non-urgent postnatal management turnaround time for prenatal/imminent postnatal management
(ES ordered during the pregnancy to inform postnatal management requiring a less urgent turnaround time) 
4.2.3
OOC/OOP PA program Category 3
Routine turnaround time for future pregnancy management
(Product of conception or stillbirth or deceased fetus to help with recurrence risk for future pregnancy) 
4.3   I am requesting the following testing approach (criteria 4.3.1, 4.3.2 or 4.3.3 must be selected, whichever applies):
Criteria
Testing Approach Description
Physician’s Selection *
4.3.1
Trio 
(Preferable, best for interpretation and provides highest diagnostic yield)
4.3.2
Duo 
(Should only be ordered in case where one biological parent/donor is unavailable for testing)
4.3.3
Proband/Singleton
(Only if donor sperm and donor egg used or where both contributors may not be available)
Proband-only cases are not recommended for fetal ES at this time. A comprehensive panel is the preferred option as the diagnostic rate for ES done during the pregnancy on proband-only cases is anticipated to be lower due to difficulties with interpretation. As more data emerges, these recommendations will be reassessed. An exception is in cases where both contributors may not be available. 
4.4   Does the fetus have a phenotype highly specific to a known genetic condition for which an optimized genetic panel exists (criteria 4.4.1 or 4.4.2 must be selected, whichever applies):
Criteria
Genetic Panel Description
Physician’s Selection *
4.4.1
Yes, a comprehensive gene panel has been completed and did not identify a causative pathogenic gene variant but there is a strong argument to be made for prenatal ES. 
Please attach a letter justifying the need for fetal ES.
4.4.2
No, the fetus does not have a phenotype highly specific to a known genetic condition for which an optimized genetic panel exists. 
5. Eligibility Criteria
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5.         Eligibility Criteria
The patient presents with one clinical feature (criteria 5.1 to 5.5 must be selected, whichever applies):
Criteria
Clinical Features
Clinical Features Definition
Physician’s Selection *
5.1
Hydrops fetalis
Accumulation of fluid in two or more fetal compartments including increased nuchal translucency (≥3.5 mm)/cystic hygroma, pleural effusion, pericardial effusion, ascites, skin edema. 
(Please note: Isolated increased nuchal translucency or isolated cystic hygroma are not eligible findings on their own). 
5.2
Selected brain 
anomalies
•         Agenesis of the corpus callosum
or
•         severe bilateral ventriculomegaly ≥ 15 mm 
or
•         one brain malformation, defined as a structural defect in the structure or shape of the brain, (excluding choroid plexus cyst (CPC), Blake PoCyst, irregularity and/or asymmetry of the ventricles) 
5.3
Selected skeletal anomalies
•         Short long bones
and
•         Other skeletal anomalies
and
•         not well captured by the current available provincial Osteogenesis Imperfecta (OI) and Bone Involvement Connective Tissue panel (OI NGS panel (del/dup), or Bone involvement NGS panel (del/dup)) 
5.4
2 major anomalies
The fetus is presenting with multiple congenital anomalies, at least 2 of which are major anomalies and involve at least 2 different systems (e.g. brain and skeletal). 
5.5
1 major anomaly plus IUGR/ oligohydramnios/ polyhydramnios
IUGR/oligohydramnios/polyhydramnios should be: 
•         established by objective measure
and
•         not explained by maternal/teratogenic factors/incorrect dating or fetal growth restriction arising from placental factors 
6. Exclusion Criteria
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6.         Exclusion Criteria
I confirm that the fetal anomalies in section 5 do not include any of the following:
•         Gastroschisis as a major anomaly.
•         Isolated neural tube defect with expected associated anomalies (e.g. ventriculomegaly, clubfeet). 
•         Soft markers (including mild ventriculomegaly) as major organ system anomalies.
•         Anomalies explained by maternal/teratogenic/placental factors. 
•         Amniotic bands.
•         A highly recognizable pattern specific to a known genetic condition for which an optimized genetic panel exists or for which all known gene-disease associations could be assessed. (In these cases, the targeted gene panel should be given priority assuming it is more sensitive (e.g. Noonan spectrum disorders)).
7. Supporting Documents
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7.         Supporting Documents
You are required to provide the following supporting documents:
•         a letter justifying the need for fetal ES following a negative comprehensive gene panel for a highly specific phenotype,
•         a copy of a consultation and/or other clinical notes documenting that the patient meets the criteria in sections 4 to 6 inclusive, and
•         the laboratory requisition form with the clinical features section completed.
To attach supporting documents, click the “Add File” button. Most common file types (e.g., Word, PDF, JPEG files) are acceptable excluding video or audio files due to their file size. The total file size of all attachments is limited to 8MB.
Required Documents
Comments
File Name *
Letter justifying the need for fetal ES (Criteria 4.4.1) *
8. Clinical Attestation
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8.         Clinical Attestation
I confirm that (must meet all items):
•         I am a Clinical Geneticist (CCMG/FRCPC Medical Genetics) practicing in Ontario with expertise in prenatal genetics.
•         Detailed phenotypic characterization using high resolution ultrasound and/or fetal MRI was performed prior to testing.
•         Pretest genetic counselling and informed consent has been completed AND the patient has indicated that this additional information will help in pregnancy management/decision making OR the patient and the clinical team have indicated that this information may impact immediate postnatal management OR may help with a future pregnancy.
•         Copy number variant (CNV) analysis equivalent to chromosomal microarray has been completed or is in progress and this OOC application will be withdrawn if a causative variant is identified explaining the patient’s phenotype.
•         The timeline of results will be sufficient for pregnancy management options or postnatal clinical management.
•         All cases where funding for fetal ES has been applied for will be entered into the BORN Information System by the clinic applying for funding, including declined cases.
9. Declarations and Signatures
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9.         Declarations and Signatures
By signing this checklist below, each Ontario physician named below confirms that:
•         The information provided in this checklist is true, correct, and complete.
•         It is an offence under subsection 43(3) of the Health Insurance Act to give information that the physician knew or ought to have known is false in an application to the General Manager.
•         In the case of the physician specialist named below, the physician meets the following criteria:
○         the physician treats the medical condition(s) described in this checklist; and
○         the physician holds one of the appropriate certifications to qualify as a “specialist” as defined in Ontario’s Schedule of Benefits for Physician Services (please refer to the “Definitions” section under the General Preamble.
Instructions
•         Where the Ontario physician submitting the OOC/OOP PA Program application meets the qualifications for an Ontario specialist set out in the declarations above, then the physician shall enter their name twice below.
•         Where the Ontario physician submitting the OOC/OOP PA Program application does not meet qualifications for an Ontario specialist set out in the declarations above, then the physician shall enter their name beside “Physician Name” and the specialist who was consulted on the application shall enter their name beside “Specialist Name”.
Physician Signature
By typing your name into the signature field, you agree that you are signing this form electronically and that your electronic signature is the legal equivalent of your manual signature on this form.
Specialist Signature
By typing your name into the signature field, you agree that you are signing this form electronically and that your electronic signature is the legal equivalent of your manual signature on this form.
10. Guidance
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10.          Guidance
This guidance was developed according to best available evidence, current Ontario clinical practice, and medical expert opinion.
Testing Approach
Trio testing remains the preferred prenatal exome sequencing strategy. However, an exception has been made for singleton (proband-only) strategy to increase accessibility for couples who conceive through in-vitro fertilization with a donor egg and donor sperm or where one or both contributors may not be available.
Given the diagnostic yield of chromosomal testing between 8% -20% that includes QF-PCR and a Canadian College of Medical Geneticists position statement on the clinical utility of “fetal genome wide sequencing”, the current standard of care is maintained with respect to copy number variant (CNV) analysis (Lazier, 2022). CNV analysis equivalent to chromosomal microarray (CMA) should be completed or in process and an OOC/OOP PA program application withdrawn if a causative variant is found related to the presenting features (Morgen, 2012; Pauta, 2018).
Ordering Specialist
Ordering of fetal genome-wide sequencing is restricted to medical geneticists in alignment with the CCMG recommendation (Lazier, 2022).
Laboratory and Analysis Approach 
If the fetus has a phenotype highly specific to a known genetic condition for which an optimized genetic panel exists or for which all known gene-disease associations could be assessed, this targeted gene panel should be considered if the turn-around times allow for timely management. It is important to note the sensitivity of a targeted panel especially for copy number variant analysis may be better than exome, whereas exome analysis increases the likelihood of identifying a rare disorder not represented on a targeted gene panel. However, it is acknowledged that targeted panels often report more variants of uncertain significance and may add additional time, which may be challenging in an ongoing pregnancy. A consideration could be made for targeted panel on an exome backbone and to reflex to exome if results are uninformative. If a comprehensive gene panel has been completed and did not identify a causative pathogenic gene variant but there is a strong argument to be made for fetal ES, a rationale is required.
Options if ES is Unrevealing
If the clinical presentation of your patient is not explained after clinical fetal ES, you can consider the following:
•         Request re-analysis (if additional phenotypic data is identified postnatally or no less than 1 year after initial analysis if no additional phenotypic data is known)
•         With appropriate consent, share your patient’s phenotypic data, candidate gene and/or ES data with one of the many global sharing initiatives for unsolved rare diseases (e.g. www.phenomecentral.org)
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