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Today’s Agenda
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• Introduction to Fabric Genomics

• Whole Genome Sequencing (WGS) review

• Impact of WGS in the NICU

• How can Fabric AI help me?

• Ultra Rapid WGS case study

• Reimbursement landscape
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To make genomics-driven medicine a 
reality by leveraging AI to 

• Facilitate scalability of testing
• Enhance accuracy and turn-around 

times
• Provide affordable solutions

Our mission

Bay-area based in Oakland, CA

@2024 Fab ric Ge nomics – all rig hts re se rve d

Fabric Genomics



Mendelian diseases are a leading cause of NICU 
admission, mortality, & healthcare costs
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• Nearly 900 disorders caused by a 
single gene are known to be 
treatable

• ~10,000 currently known single 
locus genetic diseases

• >50% rare diseases impact 
children

• ~400,000 US NICU admissions per 
annum, costing >$17B per annum

• 30% of admission to NICU are due 
to genetic conditions

• ~40% infant death in ICU are  
associated with single locus variants 

Kingsmore et al. 2024 - https://doi.org/10.1038/s41525-024-00404-0

Rare Disease NICU Treatment

https://doi.org/10.1038/s41525-024-00404-0
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 Genetic diseases are common the NICU setting
- Structural birth defects (3-5%)
- Inborn errors of metabolism (0.5%)
- Neurodevelopmental disorders (3%)
- Aneuploidy (0.3%)

 Leading cause of mortality in NICU and PICU*
 Disease progression can be rapid in infants

- Fast turnaround essential to impact management
- Speed matters

Need for Rapid WGS Diagnosis in the NICU

* Smit e l at, 2019; Willing  e t al, 2015.© 2022 Fab ric Genomics – all rig hts re se rved



Interpretation Report sign out

• Variants classified

• Variants prioritized

• Report generated

• Report is reviewed 
and signed out by a 
qualified medical 
director
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Sequencing & 
variant calling

• Sequencing on long 
or short-reads

• Read alignment

• Variant calling

Whole Genome Sequencing (WGS) workflow

Library Prep

• Adapter ligation

• Size selection

• QC

DNA purification

• Specimen:  blood, 
saliva or buccal

• Purify DNA with 
commercial kits

• QC

3 days 
(ultra-rapid)

7 days 
(rapid)
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Diagnosis is critical for understanding prognosis, 
optimizing treatment, and estimating recurrence 
risks

- The faster the molecular Dx, the greater impact on 
care / costs 

-  The time to act is short: NICU stays average 14-
21 day

-  Maximal cost savings of $14,000 per child if rapid 
WGS is completed within 3 days

Fab ric Ge nomics, Inc. Confid e ntial

Faster WGS equates to better care and cost 
savings in NICU
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In-house (on-site) testing offers increased benefits

Both send out and In house testing result in change in 
management and reduced costs, but faster is better

Figure credit, S. Meyn, U. Wisconsin, ACMG Presentation 2024
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Benefits to bringing whole genome testing in-
house

 ‘Own’ patient data for research

Hospital/healthcare system
 Lower cost  Track test utilization

Patients
 Control of turn around time
 Especially for NICU cases

 Improved diagnostic yields than send outs with dynamic 
analysis/reporting

 Iterative phenotyping
 Periodic reanalysis 



Reporting

Fabric Genomics products and services for whole 
genome sequencing (WGS)

Next-Gen Sequencing InterpretationSecondary Analysis
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Annotation 
& Analysis

Ge ne  
Inte rp re tation

Clinical 
Re p ortingAlig nme nt Variant 

Calling
Syste ms 

Inte g ration

CLIA comp liant     HIPAA comp liant     ISO  27001 ce rtified

AI-driven Clinical Software that transforms raw genome sequence 
data Into high-quality, clinically meaningful insights 

Fabric Enterprise Software

Fabric Clinical Services

Expert interpretation services using Fabric Enterprise software
CLIA CAP accredited



Fabric GEM is an AI-based gene 
prioritization algorithm that 
considers multiple data sources

Fabric GEM

Genotype/ 
phenotype

Clinical 
knowledge

Genotype Burden Phenotype/HPO

OMIM ClinVar

Zygosity Segregation
Ancestry

Variant Quality

Prioritizes putative causal 
variants

Integrated analysis includes 
SNVs, indels, CNVs, SVs

Explainable AI for genomes 
or exomes

Time saved can be spent 
on scaling samples and 
harder cases

11@2024 Fab ric Ge nomics – all rig hts re se rve d



12

Fabric prioritizes variants including SNVs and 
CNVs from WGS data

Plo id ySizeLink to  O MIMLink to  CNV 
vie we r

De le tion
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Personalize reports with 
patient guides

Display detailed clinical 
curation results

Generate comprehensive 
reports

Flexible delivery options

Fabric can generate comprehensive patient 
reports across multiple assays

Fabric provides physician-ready clinical 
reports from WGS data



Case study: Rady Children’s Hospital 
STAT pediatric clinical genome

40–52 %
Diag nosis rate
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Adap ted  from: Good , B. M., Ainscough, B. J ., McMichae l, J . F., Su, A. I. & Griffith, O . L. O rganizing  
knowled ge  to  enab le  p e rsonalization of med icine  in cance r. Genome  Biology 15, 438 (2014).

Ultra Rapid genome interpretation workflow 

Alig n

Call Variants

Annotate  Variants

Inte rp re t Variants

Clinical Re p ort

Turn Around  Time

26-72 h

2-8 h

>1 h

>2 h

10-48 h

3-6 h

Total:   2 -6+ d ays 

Ind ustry 
Std .

Fab ric/ Rad y 
rWGS

16-24 h

0.5 h

0.25 h

<1 h

<1 h

<2 h

21-33 h

Days → Minute s



Fabric Genomics and ONT:  A new decentralized 
AI-driven solution for rapid NICU testing

© 2023 Fabric Genomics – all rights reserved

ONT VCFs Tertiary 
Analysis

Report 
generation Sign-out

CustomerFabric Enterprise 

• AI-driven tool speeds up 
interpretation by reducing 
gene review to an average of 
2 genes per case

• Rare Disease Diagnostic 
WGS/WES

Fabric ACE
•  Automatic variant 

classification following 
ACMG guidelines

• Hereditary panels including 
virtual panels from 
WES/WGS

Variant Classification

Fabric GEM

Variant Prioritization

• White-labeled reporting and 
customizable lab workflows

• Detailed clinical curation
• Options for automated delivery

Report Generation

• Annotation of all types of 
variants (SNVs, CNVs, 
SVs) with Fabric Enterprise

Annotation

Fabric Enterprise Software performs 

<2 hrs
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A complete and accessible long-read solution for 
rWGS

Fab ric Ge nomics, Inc. Confid e ntial

PromethION Project Packs are structured as a reagent 
purchase with an instrument included. 
This enables users wishing to get started with 
PromethION to do so with minimal commitment. 



Clinical cohort:  9 trios from the UW UDP ( 3 “positive controls” + 6 undiagnosed after NGS 
WES/WGS) Case Result Variants Associated condition

11 Positive 15q11-q13 del Prader-Willi syndrome
10 Inconclusive NDUFAF6 

p.Asn162IlefsTer27
DARS2 c.492+2T>C

Mitochondrial complex I deficiency
Leukoencephalopathy

9 Positive PMM2 p.Phe119Leu
PMM2 p.Phe157Ser

Congenital disorder of glycosylation

8 Positive EMC1 p.Pro582Arg Cerebellar atrophy, visual 
impairment, and psychomotor delay

7 Inconclusive BLM 
p.Leu394GlyfsTer23

Bloom syndrome

6 Negative Negative
5 Negative Negative
4 Negative Negative
3 Inconclusive ADGRV1 

p.Asn319LysfsTer6
ARSA p.Pro428Leu

Usher syndrome
Metachromatic leukodystrophy

Results: 
All positive controls 
detected 

Variants types 
tested:
2 point mutations
1 large deletion

Long-Read rWGS results from ACMG 2024

Data from: S. Meyn, U. Wisconsin, ACMG Presentation 2024



Fabric Trio #11: Prader-Willi Syndrome
9 year old boy with neonatal hypotonia, failure to thrive, 
developmental delays, sleep apnea, cryptorchidism, 
submucous cleft palate, high myopia, prognathia, 
scoliosis

Fabric GEM analysis:  8.5 Mb pathogenic deletion 
encompassing the 15q11.2-15q13.1 critical region for 
Prader Willi syndrome

Report generated

Prader-Willi case study from ACMG 2024



CLIA sequencing at 
Broad Clinical Labs

Interpretation by 
Fabric Clinical

Review and report 
sign-out by Broad 
Clinical Labs

Fabric and Broad Clinical Labs 
partner to deliver $1,000 sample 
to report CLIA whole genome 
sequencing service

Elevate your large-
scale programs in rare 
disease and 
population screening 
with trusted partners 
in sequencing and 
interpretation.

Dr. Heidi Rehm, Ph.D.
Institute Member, Co-director of 
the Program in Medical and 
Population Genetics

Shana White, MS, CGC
Sr. Director, Fabric Genomics

20@2024 Fab ric Ge nomics – All rig hts re se rve d
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Reimbursement for rapid WGS is already 
established in the UK

Fab ric Ge nomicsTM Confid e ntial

Australia stud ying  a national 
ap p roach to  rap id  WGS 

Pediatricians in the National 
Health Service (NHS) in England 
and Wales can order a rapid 
diagnostic genome for any child 
that they suspect may benefit. 



Business Confidential – Not for Distribution

Insurance Landscape for rWGS in the USA
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Medicaid Coverage & Bundled Payment

Medicaid Coverage & Separate Payment

Medicaid Coverage Policy in Progress

• Blue Cross Blue Shield: 11 plans in 9 states provide 
rWGS coverage

• 1 State (Louisiana) mandates all health plans cover rWGS
• Cigna: Coverage of Whole Exome and Whole Genome Sequencing –  

Patient must meet clinical criteria. (Effective: Jan 15, 2023)
• United HealthCare: Coverage of Whole Exome and Whole Genome 

– currently only applies to outpatient or post-discharge from hospital. 
(Effective: April 1, 2023)

• Evicore: updated clinical guidance to declare rWGS medically 
necessary for certain clinical indications. 

• 10 State Medicaid programs now cover rWGS
• Paid within DRG: CA, MD, OR
• Separately Payable: AZ (3-year pilot), FL, GA, LA, MI, MN, UT

• Additional state-based advocacy initiatives underway

Improving access to rWGS through medical and 
payment policy

MEDICAID

COMMERCIAL

Curre nt as o f January 2024
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Insurance Landscape for rWGS
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Medicaid Coverage Effective

States with Favorable Blues:
• CA, ID, HI, MI, MS, LA, FL, NJ, 

NY, FEP (national)

Blue Plan Coverage

National Carriers with 
Outpatient WGS Coverage
• United Healthcare Group
• Cigna

Legislation Introduced and/or Medicaid Action in Process

Separately Payable & Effective 
Medicaid

Arizona, Florida, Georgia (expected) Michigan, 
Minnesota, Louisiana, Utah (expected)
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Medicaid Policies – Rapid Whole Genome Sequencing

State Effective Date Separate 
Payment High-Level Clinical Criteria Detailed Clinical Criteria Authorization

Arizona October 31, 2023 Yes ≤ 1 year of age, intensive care unit or high 
acuity pediatric unit

AHCCCS Reimbursement for
Rapid Whole Genome Sequencing (rWGS)

Required. Provider requests expedited review or 
post-delivery of care retroactive authorization (akin 
to emergency services)

California January 1, 2022 No ≤ 1 year of age, intensive care No additional criteria None

Florida January 1, 2024 Yes ≤ 20 years of age, intensive care unit or 
high acuity pediatric unit

Florida Medicaid Health Care Alert | December 20, 2023 
Medicaid Reimbursement for Rapid Whole Genome 
Sequencing

Not yet specified

Georgia January 1, 2024 TBD Not yet specified Not yet specified TBD - Working with GA Medicaid

Louisiana August 1, 2022 Yes ≤ 1 year of age, intensive care unit or 
pediatric unit

MCO Manual | Rapid Whole Genome Sequencing of 
Critically Ill Infants Authorization required to receive reimbursement

Maryland January 1, 2022 No ≤ 1 year of age, intensive care or recently 
discharged from NICU

MD Department of Health Whole Genome Sequencing 
Clinical Criteria

Prior Authorization - Unclear if it can be submitted 
retroactively

Michigan September 1, 2021 Yes ≤ 1 year of age, intensive care MSA 21-33 Coverage of Rapid Whole Genome 
Sequencing (rWGS) Testing Authorization may be submitted retroactively

Minnesota April 1, 2022 Yes Infant or child, intensive care unit MN DHS Laboratory and Pathology Services None for 0094U

Oregon January 1, 2022 No ≤ 1 year of age, intensive care Oregon Prioritized List of Health Services None

Utah November 1, 2023 Yes ≤ 1 year of age, intensive care unit or 
other intensive care unit Section 8-12.10.4 Next Generation Sequencing Authorization may be submitted retroactively
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https://www.azahcccs.gov/PlansProviders/Downloads/FFSrates/rWGS_Guidance.pdf
https://www.azahcccs.gov/PlansProviders/Downloads/FFSrates/rWGS_Guidance.pdf
https://www.icontact-archive.com/archive?c=227375&f=11179&s=13873&m=866364&t=850d8a08f66cb5c2e1e49656573dbe0caeb447b39b9d192096e732cbe37425f5
https://www.icontact-archive.com/archive?c=227375&f=11179&s=13873&m=866364&t=850d8a08f66cb5c2e1e49656573dbe0caeb447b39b9d192096e732cbe37425f5
https://www.icontact-archive.com/archive?c=227375&f=11179&s=13873&m=866364&t=850d8a08f66cb5c2e1e49656573dbe0caeb447b39b9d192096e732cbe37425f5
https://ldh.la.gov/assets/medicaid/MCPP/MCO_Manual_3.0_2023-03-31_Inpatient_Hospital_Rapid_Whole_Genome_Sequencing_Critically_Ill_Infants.pdf
https://ldh.la.gov/assets/medicaid/MCPP/MCO_Manual_3.0_2023-03-31_Inpatient_Hospital_Rapid_Whole_Genome_Sequencing_Critically_Ill_Infants.pdf
https://health.maryland.gov/mmcp/Documents/Whole%20Genome%20Clinical%20Criteria.pdf
https://health.maryland.gov/mmcp/Documents/Whole%20Genome%20Clinical%20Criteria.pdf
https://www.michigan.gov/-/media/Project/Websites/mdhhs/Folder4/Folder30/Folder3/Folder130/Folder2/Folder230/Folder1/Folder330/MSA_21-33.pdf?rev=a0926c6ef44d4c999d9061d443e52014
https://www.michigan.gov/-/media/Project/Websites/mdhhs/Folder4/Folder30/Folder3/Folder130/Folder2/Folder230/Folder1/Folder330/MSA_21-33.pdf?rev=a0926c6ef44d4c999d9061d443e52014
https://www.dhs.state.mn.us/main/idcplg/Dental-Services-Overview.doc?IdcService=GET_DYNAMIC_CONVERSION&RevisionSelectionMethod=LatestReleased&dDocName=dhs16_144353
https://www.oregon.gov/oha/HPA/DSI-HERC/PrioritizedList/1-1-2024%20Prioritized%20List%20of%20Health%20Services.pdf
https://medicaid.utah.gov/Documents/manuals/pdfs/Medicaid%20Provider%20Manuals/Physician%20Services/Physician%20Services%20Manual/PhysicianServices.pdf


Reimbursement for rWGS in Louisiana 

1http s:/ / ld h.la.g ov/asse ts/med icaid /StatePlan/Amend 2022/22-0036/22-0036CMSSub mittal.p d f

Covered by Blue Cross Blue ShieldCovered by Medicaid1



Private Payors covering rWGS 
are increasing 

7 states have Medicaid 
coverage policy and 
reimbursement rate for inpatient 
RGS separate from the 
Diagnosis Related Group (DRG) 
payment

NICU

~400,000 US NICU 
admissions per annum, 
costing >$17B per 
yearannum

~40% infant death in 
ICU are  associated 
with single locus 
variants 

rWGS

Both in-house and send 
out testing equated with 
increased change in 
management and cost 
savings per child

3 day rWGS Can save 
$14,000 per child and 
change management in 
56% of cases
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Long-reads

Oxford Nanopore (ONT) 
can help you get started 
with an instrument for 
rWGS with minimal 
commitment

@2024 Fab ric Ge nomics – all rig hts re se rve d

Summary

Fabric

Can help you with rapid 
Whole Genome 
Sequencing with 
Interpretation Software or 
Full-Service Interpretation 
Services

Reimbursement
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“We chose Fabric to develop and implement 
our clinical WGS offerings because it is the 
only solution that allows for scalability and is 
unparalleled in the market.”

“Accuracy, usability and speed are critical in 
the application of genetic interpretation, 
which is why we chose to work with [Fabric 
Genomics] as a key partner in the process.”

Dr. Heidi Rehm, 
Co-director of the Program in Medical 
and Population Genetics, Broad 
Institute of Harvard & MIT

Dr. Stephen Kingsmore, 
President and CEO, Rady Children’s 
Institute for Genomic Medicine

@2024 Fab ric Ge nomics – all rig hts re se rve d

Fabric is the solution of choice for genomics 
leaders around the world



Transforming  He althcare  throug h AI-Drive n Clinical Ge nomic Insig hts
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