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Get advanced insight from comprehensive,

validated technology

QNatal Advanced is a noninvasive cfDNA prenatal screening tool that can provide physicians
and patients with a safe way to screen for chromosomal abnormalities in pregnancies.

See how innovation translates to deeper insights

QNatal Advanced, an automated noninvasive prenatal screening assay, demonstrates excellent performance
characteristics, high positive predictive values and very low “no-call” rates. Its validated technology delivers
accurate results with clear positive or negative reporting for the following chromosomal abnormalities:
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For your reference: general overview of select microdeletions

Name

DiGeorge
Syndrome

1p36 Deletion
Syndrome

Angelman
Syndrome
and
Prader-Willi
Syndrome

Cri-du-chat
Syndrome

Wolf-Hirschhorn
Syndrome

Jacobsen
Syndrome

Langer-Giedion
Syndrome

Site of
Anomaly

22q11

1p

15q

5p

11q

8q

Frequency of Description

Live Births

1in 4,000

1in 10,000

11in 20,000

1in 50,000

1in 100,000

Rare

DiGeorge syndrome (also known as CATCH22) is an autosomal
dominant condition caused by a small deletion on the long arm
of chromosome 22.The disorder is characterized by cardiac
abnormalities, abnormal facies, thymic aplasia, cleft palate,
hypocalcemia and schizophrenia. Most cases are not inherited
(de novo) but transmission from a parent carrying the 22q11
deletion is seen in about 10% of cases.
http:/ghr.nlm.nih.gov/condition/22q112-deletion-syndrome

1p36 deletion syndrome (monosomy 1p36 syndrome) is
characterized by a deletion on the short arm of chromosome 1.
The disorder is characterized by severe intellectual disability,
dysmorphic craniofacial features, developmental delay, brain
abnormalities, short feet, severe congenital heart defects,
hypotonia, and brachy/camptodactyly. Most cases are not
inherited (de novo) but transmission from an unaffected parent
carrying a balanced translocation is seen in about 20% of cases.
http://ghr.nlm.nih.gov/condition/1p36-deletion-syndrome

Both Angelman (AS), a maternal deletion, and Prader-Willi (PWS),
a paternal deletion, syndromes are caused by deletions on the long
arm of chromosome 15. AS is associated with delayed development,
intellectual disability, severe speech impairment, and problems
with movement and balance. Most affected children have recurrent
seizures and small head size. Delayed development becomes
noticeable by the age of 6 to 12 months. PWS presents in infancy
characterized by weak muscle tone, feeding difficulties, poor growth,
and delayed development. In childhood, it is associated with an
insatiable appetite.
http:/ghr.nlm.nih.gov/condition/angelman-syndrome
http:/ghr.nlm.nih.gov/condition/prader-willi-syndrome

Cri-du-chat syndrome (5p minus) is caused by a partial deletion of
the short arm of chromosome 5. The disorder is characterized by
intellectual disability, developmental delay, microcephaly, hypotonia,
distinctive facial features, heart defects, and a characteristic cat-like
cry. Most cases are not inherited (de novo) but transmission from an
unaffected parent carrying a balanced translocation is seen in about
10% of cases.
http://ghr.nlm.nih.gov/condition/cri-du-chat-syndrome

Wolf-Hirschhorn syndrome is caused by a deletion on the short arm
of chromosome 4. It is characterized by distinct facial appearance,
delayed growth and development, intellectual disability, and seizures.
Most cases are not inherited (de novo).
http:/ghr.nlm.nih.gov/condition/wolf-hirschhorn-syndrome

Jacobsen syndrome is caused by a deletion on the long arm of
chromosome 11. It is characterized by distinctive facial features,
delayed development, including motor skills (such as sitting, standing
and walking) and speech. Most also have cognitive impairment and
learning difficulties. Behavioral problems have been reported including
compulsive behavior (such as shredding paper), a short attention span,
and easy distractibility. Many with Jacobsen syndrome have been
diagnosed with attention deficit-hyperactivity disorder (ADHD).
http:/ghr.nlm.nih.gov/condition/jacobsen-syndrome

Langer-Giedion syndrome is caused by a deletion on the long arm of
chromosome 8. It is characterized by benign bone tumors (exostoses),
short stature, and distinctive facial features. Most cases are not
inherited (de novo). Exostoses may result in pain, limited range of
joint movement, and pressure on nerves, blood vessels, the spinal
cord, and tissues surrounding the exostoses.
http://ghr.nlm.nih.gov/condition/langer-giedion-syndrome


http://ghr.nlm.nih.gov/condition/langer-giedion-syndrome

Count on greater accuracy across a wide range of conditions

» Reports both common and rare fetal chromosomal abnormalities, from
trisomies 21,18 and 13 to fetal sex aneuploidies and microdeletion variants

» Appropriate for all pregnancies, including multiple gestations and IVF using
donor eggs

» Test can be ordered as early as 10 weeks’ gestation

Expect clear results with a very low “no-call” rate

QNatal Advanced validated technology and advanced bioinformatics generate
low nonreportable rates, so you and your patients can count on test accuracy
and avoid retesting or unnecessary invasive procedures.
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Noninvasive cfDNA screening is more accurate than traditional screening

Detection Rate of Down Syndrome False-positive Rate
100% >99% 94-96% 5% 5.0%
’ 82-87% ’
81%
80% 4%
60% 3%
40% 2%
20% 1%
<0.1%
0% 0% —
QNatal Integrated 1-trimester 2m-trimester QNatal Conventional
Advanced’ screening® combined quad screen® Advanced' screening methods®
screen
(with NT)®

Test performed at:

=10 weeks 11-13 weeks & 11-13 weeks 15-20 weeks
15-20 weeks



Know more with the microdeletion option

QNatal Advanced microdeletion technology was validated using a genome-wide method examining
de-identified blood specimens with karyotypic anomalies. The study was designed to test a selection of
microdeletions/duplications ranging in size from 3 Mb to 40 Mb, not syndrome-specific microdeletions/
duplications due to low prevalence rates.

QNatal Advanced provides excellent analytical performance across a wide dynamic range when screening
for microdeletions/duplications, as shown below.

Microdeletion Method Validation™

Microdeletion Rate 95% CI
Detection

Sensitiv_ity 94.4_% 171 2_3) 70.5—_99_.7%
Specificity 99.4% (156/157) 95.7-100.0%
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Analytical performance based on size of abnormality'
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Note: Absence of an Additional Finding does not indicate a negative result. Analytical
performance modeled on genomic DNA with plasma mixtures. Performance dependent
on size of deletion, number of reads, fetal fraction, etc. Although deletions as small as
1.5 Mb have been detected, sensitivity in this range is variable due to size of the deletion.



Quest Diagnostics is a leader in genetic testing

Quest Diagnostics provides a continuum of care for fetal aneuploidy testing by offering an extensive
menu of first trimester screens as well as comprehensive diagnostic testing.

Aneuploidy Screening Diagnostic Testing

e First Trimester Screen « Amniocentesis

 Quad, Penta - CVS

« Integrated, Sequential « Chromosomal microarray

................................................... « Karyotyping
................................................... « FISH

Test Name Test Code CPT Code* Specimen Requirements

« 20mL whole blood, minimum 16mL, collected in two
Streck tubes (glass tubes with black and tan stopper)

« Store specimens at room temperature; do not refrigerate
or freeze

QNatal Advanced 92777(X) 81420

*The CPT codes provided are based on AMA guidelines and are for informational purposes only. CPT coding is the sole responsibility of the billing party.
Please direct any questions regarding coding to the payer being billed.

For more information, contact your Quest Diagnostics
sales representative or visit

For clinician consultation on test results, contact

Note: No test is perfect. DNA test results do not provide a definite genetic risk in all individuals. Cell-free fetal DNA does not replace the
accuracy and precision of prenatal diagnosis with CVS or amniocentesis. A patient with a positive test result or an Additional Finding should
be referred for genetic counseling and offered invasive prenatal diagnosis for confirmation of test results. A negative test result does not
ensure an unaffected pregnancy. The absence of an Additional Finding does not ensure an unaffected pregnancy. While results of this testing
are highly accurate, not all chromosomal abnormalities may be detected due to placental, maternal or fetal mosaicism, or other causes.
Sex chromosomal aneuploidies are not reportable for known multiple gestations. The healthcare provider is responsible for the use of this
information in the management of their patient.

QNatal Advanced noninvasive prenatal screening is a laboratory-developed test, developed and performed exclusively by Quest Diagnostics.
It has not been cleared or approved by the U.S. Food and Drug Administration (FDA). Although laboratory-developed tests to date have not
been subject to U.S. FDA regulation, certification of the laboratory is required under CLIA to ensure the quality and validity of the tests. QNatal
Advanced noninvasive prenatal screening is performed exclusively by Quest Diagnostics.

References

1. Quest Diagnostics. Data on file. 2. Anderson B, et al. An automated, non-invasive prenatal screening assay (NIPS) for trisomy 21, 18, 13 in singleton and twin
gestations. Int J Gynaecol Obstet. 2015;131(Suppl 5):E264. 3. Norton ME, et al. Cell free DNA analysis for noninvasive examination of trisomy. N Engl J Med.
2015;372:1589-1597. 4. McCullough RM, et al. Non-invasive prenatal chromosomal aneuploidy testing—clinical experience: 100,000 clinical samples. PLoS ONE.
2014;9:e109173.5. Futch T, et al. Initial clinical laboratory experience in noninvasive prenatal testing for fetal aneuploidy from maternal plasma DNA samples. Prenat
Diag. 2013;33:569-574. 6. Dar P, et al. Clinical experience and follow-up with large scale single-nucleotide polymorphism-based noninvasive prenatal aneuploidy
testing. Am J Obstet Gynecol. 2014;211:527.e1-17.7. Morris S, et al. Model-based analysis of costs and outcomes of non-invasive prenatal testing for Down’s syndrome
using cell free fetal DNA in the UK National Health Service. PLoS ONE. 2014;9:€93559. 8. ACOG. Committee Opinion No. 640: Cell-free DNA screening for fetal aneuploidy.
Obstet Gynecol. 2015;126:e31-e37.9. ACOG Committee on Practice Bulletins. ACOG Bulletin No. 77: screening for fetal chromosomal abnormalities. Obstet Gynecol.
2007;109:217-227.10. Zhao C, et al. Detection of fetal subchromosomal abnormalities by sequencing circulating cell-free DNA from maternal plasma. Clin Chem.
2015;61:608-613. 11. Heilstedt HA, et al. Physical map of 1p36, placement of breakpoints in monosomy 1p36, and clinical characterization of the syndrome.Am J Hum
Genet. 2003;72:1200-1212. 12. Ludecke HJ. Molecular definition of the shortest region of deletion overlap in the Langer-Giedion syndrome. Am J Hum Genet.
1991;49:1197-1206. 13. Maas NM, et al. Genotype phenotype correlation in 21 patients with Wolf-Hirschhorn syndrome using high resolution array comparative genome
hybridisation (CGH).J Med Genet. 2008;45:71-80. 14. Mattina T, et al. Jacobsen syndrome. Orphanet J Rare Dis. 2009;4:9. 15. McDonald-McGinn DM, Zachai EH. Genetic
counseling for the 22q11.2 deletion. Dev Disabil Res Rev. 2008;14:69-74. 16. Kim SJ, et al. Unique and atypical deletions in Prader-Willi syndrome reveal distinct
phenotypes. EurJ Hum Genet. 2012;20:283-290. 17. Zhang X, et al. High-resolution mapping of genotype-phenotype relationships in Cri-du-chat syndrome using array
comparative genomic hybridization. Am J Hum Genet. 2005;76:312-326.

QuestDiagnostics.com

Quest, Quest Diagnostics, any associated logos and all associated Quest Diagnostics registered or unregistered trademarks Qu est
are the property of Quest Diagnostics. All third party marks—® and ™ are the property of their respective owners. ‘) " -
© 2016 Quest Diagnostics Incorporated. All rights reserved. SB5135 9/2018 Diagnostics



