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132M Babies Born in 2013

http://en.wikipedia.org/wiki/List_of_countries_by_population (November 13, 2013)
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36M Babies Born in 2013 in Developed World

5.1M
1.7M

16.1M4.6M

3.6M

1.6M

0.36M

1.0M1.4M

0.7M

http://en.wikipedia.org/wiki/List_of_countries_by_population (November 13, 
2013)http://en.wikipedia.org/wiki/List_of_sovereign_states_and_dependent_territories_by_birth_rate (November 15, 2013)
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>4% Have a Significant Genetic Condition

Type	of	Abnormality Incidence Children	/	Year

Single-Gene	Disorders 1.0% 1,320,000
		Familial	hypercholestromelia 0.20% 264,000
		Sickle	cell	anemia 0.16% 211,200
		Cystic	Fibrosis 0.05% 66,000
		Tay-Sachs 0.03% 44,000
		Duchene	muscular	dystrophy 0.01% 18,857

Chromosomal	Aneuploidy 0.63% 825,000
		Down	syndrome 0.13% 165,000
		Edwards	syndrome 0.03% 44,000
		Patau	syndrome 0.01% 13,200
		Sex	chromosome	in	males 0.26% 171,429
		Sex	chromosome	in	females 0.15% 100,000

CNV	Associated	Disorders 2.3% 3,036,000
		Autism	spectrum	disorders 1.1% 1,500,000
		1p36	deletion	syndrome 0.02% 26,400
		Jacobs	syndome 0.05% 66,000
		DiGeorge	syndrome 0.03% 37,714
		Williams	syndrome 0.01% 13,200

World Health Organization (2013) population statistics, single-gene disorders and chromosomal aneuploidy prevalence
Centers for Disease Control and Prevention, National Center for Health Statistics (2013), ASD prevalence.
Cooper et al., Nature Genetics (2011), CNV associated disorder prevalence
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Impact of Delayed Pregnancy
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1 Million More Twins

There Really Are So Many More Twins Now
A million more, roughly, when compared to the pre-1980 twin rates. So what changed?
ALEXIS C. MADRIGAL
APR 17 2014, 5:53 PM ET
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>15M Premature Births Every Year1

1 Blencowe H, Cousens S, Oestergaard M, Chou D, Moller AB, Narwal R, Adler A, Garcia CV, Rohde S, Say L, Lawn JE. National, regional and worldwide estimates of 
preterm birth. The Lancet, June 2012. 9;379(9832):2162-72. Estimates from 2010.
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Reproductive Genomics Can Help
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To deliver genomic solutions that 
empower people to have control over their reproductive 

destiny and healthcare management. 
To improve pregnancy success rates                  

and birth outcomes.

Illumina’s Mission in Reproductive Health

Preconception & Fertility Pregnancy Genetic Conditions
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Established Genetic Testing Practices are Invasive

*Ultraschall Med. 2012 Dec;33(7):E75-9. doi: 10.1055/s-0031-1299388

Gold-standard diagnostic tests:
– Chorionic Villus Sampling (CVS)
– Amniocentesis

Present risk to patient and fetus
– 0.4% risk of miscarriage with amnio*
– Risk of stillbirth, maternal bleeding, leaking

– At least one loss every day in US alone
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The Revolution of NIPT
The New Paradigm in Prenatal Screening

NIPT measures cell-free DNA (cfDNA) in 
maternal blood 

Released into bloodstream from apoptosis as 
small DNA fragments (150-200bp)

Maternal blood contains both maternal and 
fetal cfDNA

2–20% of total cfDNA is fetal

Reliably detects trisomies after 10+ weeks 
gestation

No Invasive procedure required

>25% of covered lives for average risk (Blue 
Cross/Blue Shield, Cigna recently announce)

The Revolution in NIPT
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Specificity and PPV Higher by NIPT

Bianchi, et al,, N Engl J Med. 2014 Feb 27:370(9):799-808. 

NIPT 
% (95% CI)

Standard Screen
% (95% CI)

Trisomy 21
(n = 5)

Sensitivity >99.9   (47.8–100.0) >99.9   (29.2–100.0)

Specificity 99.7   (99.3–99.9) 96.4   (95.4–97.2)

PPV 45.4   (16.7–76.6) 4.2   (0.9–11.7)

NPV >99.9   (99.8–100.0) >99.9   (99.8–100.0)

Trisomy 18
(n = 2)

Sensitivity >99.9   (15.8–100.0) >99.9   (2.5–100.0)

Specificity 99.8   (99.6–100.0) 99.4   (99.0–99.7)

PPV 40.0   (5.3–85.3) 8.3   (0.2–38.5)

NPV >99.9  (99.8–100.0) >99.9   (99.8–100.0)
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Preimplantation Genetic Screening (PGS) 
Significant improvement in IVF outcomes

PGS detects aneuploidy among IVF embryos
Most aneuploid pregnancies unrecognized and cause early miscarriage

Aneuploidy exists across all ages and increases with maternal age

Published benefits of PGS
Mitigates the effect of maternal age

Increases implantation success rates

Reduces rates of spontaneous abortion

Increases ongoing pregnancy rates

Enables single embryo transfers to reduce                                                      
rates of high-risk multiple pregnancies
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● Uses sequencing on MiSeq

● All 24 chromosomes are screened for 
aneuploidy in a single test

● For single cell or few cells from an 
embryo biopsy (day 3 and day 5)

● 12 hours to complete

Introducing VeriSeq PGS
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How Genomics Can Change the Future
Joshua Osborn’s story

Learn More: NY Times June 2014

http://www.nytimes.com/2014/06/05/health/in-first-quick-dna-test-diagnoses-a-boys-illness.html?_r=0
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How Genomics Can Change the Future
Leptospirosis detected by sequencing when traditional screens missed it

Learn More: NY Times June 2014

http://www.nytimes.com/2014/06/05/health/in-first-quick-dna-test-diagnoses-a-boys-illness.html?_r=0
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How Genomics Can Change the Future
Lucas Meagu’s story

Learn More: The Telegraph, March 2015

http://www.telegraph.co.uk/news/science/science-news/11495591/First-baby-born-from-IVF-technique-which-eliminates-
inherited-disease.html
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How Genomics Can Change the Future
A healthy baby born to a family with a debilitating genetically inherited disease

Learn More: The Telegraph, March 2015

http://www.telegraph.co.uk/news/science/science-news/11495591/First-baby-born-from-IVF-technique-which-eliminates-
inherited-disease.html
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Learn More: Cracking the Code, published July 1, 2015 by  Stephen Damiani

How Genomics Can Change the Future
Massimo Damiani’s story
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Learn More: Cracking the Code, published July 1, 2015 by  Stephen Damiani

How Genomics Can Change the Future
Leukodystrophy diagnosis leads to new hope for an Australian family

DARS Gene
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How Genomics Can Change the Future
Marin Mejia’s story

Learn More: NBC San Diego January 2015
http://www.nbcsandiego.com/news/local/Firefighters-Wife-Battles-Cancer-After-Giving-
Birth-Oceanside-National-City-288265881.html
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How Genomics Can Change the Future
The promise of sequencing to stage shift cancer identification from blood

Learn More: NBC San Diego January 2015
http://www.nbcsandiego.com/news/local/Firefighters-Wife-Battles-Cancer-After-Giving-
Birth-Oceanside-National-City-288265881.html
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“We are at the knee of the 
curve in human genome 
sequencing… “

Peter Diamandis – engineer, 
physician and author
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