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Vrozené vady: Frekvence a PricCiny
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Dle Stevenson, RE and Hall, J. Human Malformations and Related Anomalies, 2" ed. 2006



Sekvenovani celého genomu (WGS) ma vyhody
oproti cilenému sekvenovani a array

WGS provadi milliony vypoctu naptic Cilené sekvenovéani se omezuje jen na

celym genomem

nékolik chromozomu, lokus(

Vyhody
* Nizka frekvence selhani?
* MozZnost pridani dalSich Ukold do menu

Drawbacks
* Vysoka frekvence selhani eseje?
* Omezend moznost pridani dalSich kol bez zmény eseje

[
[

Microarray — dosud neprovérena kvalita

[

Nevyhody
* Omezeny pocet publikaci pro vyssi
gestacéni tydny?3
e Zatim chybi porovnani klinickych vystup(
1Taneja et al. Abstract presented at ESHG, 2015; McCullough RM et al. PLoS One. 2014

2Norton ME, et al. New EnglJ Med 2015, Dar, et al. Am J Obstet Gynecol. 2014
3Juneau et al. Fetal Diagn Ther 2014; Stokowski et al. Prenat Diagn 2015




Cilené MPS (SNP-Metoda)

Komplexni, k chybam nachylna metoda

SNP
Sequencing
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Maternal + Feta
cfDNA

Maternal + Fetal
Genotype

Maternal Deduce Fetal

Blood

Risk Result

Genotype

Buffy Coat =
Maternal DNA

Maternal
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»  Nevyhody
— Vysoka frekvence selhani eseje

— Slozité k analyze u viceCetnych gravidit, darovaného embrya, nahradni
matky, pribuzenskych siiatkd, transplantovanych organd.

Dar, et al. Am J Obstet Gynecol. 2014



CARE Study

Improvement in PPV with NIPT

Standard Screen % (95% Cl)

>99.9 (29.2 - 100.0)
96.4 (95.4 —-97.2)

4.3(0.9-11.7)

>99.9 (99.8 — 100.0)
>99.9 (99.8 — 100.0)
99.4 (99.0-99.7)

8.3(0.2-38.5)

Trisomy 21 (n=5) Sensitivity >99.9 (47.8 —100.0)
Specificity 99.7 (99.3 -99.9)
r_PPV 45.4 (16.7 - 76.6)
_NPV >99.9 (99.8 — 100.0)
Trisomy 18 (n=2) Sensitivity >99.9 (15.8 —100.0)
Specificity 99.8 (99.6 — 100.0)
r_PPV 40.0 95.3 - 85.3)
hNPV >99.9 (99.8 — 100.0)

Bianchi D, et al. N EnglJ Med 2014; 370 (9): 799-808

>99.9 (99.8 -100.0)
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NEXT Study

Significantly lower false positive and improvement in PPV with NIPT

NIPT % (95% Cl) Standard Screen %
(95% Cl)

Trisomy 21 0.06 (0.03-0.11) 5.4 (5.1 -5.8) <0.001

el rTDPv 80.9 (66.7 — 90.9) 3.4(2.3-4.8) <0.001 ]

Trisomy 18 FPV 0.01 (0—-0.04) 0.31(0.23-0.41) <0.001

el r_PPV 90.0 (55.5-99.7) 14.0 (6.2 — 25.8) <0.001 ]
—

Norton ME, et al. N EnglJ Med 2015; 372: 1588-1597



Je cena spravné kritérium vybéru?
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NIPT frekvence selhani dle technologie a vyrobce
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*Harmony? Panorama*

Cilené sekvenovani

1Taneja et al. Abstract presen

, X . . .
2McCullough RM et al. PLoS One. 2014 Very limited data published using array

*Norton ME, et al. New Engl J Med 2015 technology, no clinical experience available
4Dar, et al. Am J Obstet Gynecol. 2014



Patient Demographics and Test Metrics:
Current CLIA cohort vs Futch et al

CLIA laboratory 2013 studf

n=86,6582 n=6,123
Demographics
Maternal age (years)
Mean + SD 35.3+5.1 35.0+57
Min=-max 13.8-57.8 14.6-51.7
Gestational age (weeks)
Mean + SD 140142 156 +4.6
Min-Max 45-38 53-37
Gestational age group, n
(%)°
First (10-13.9 weeks) 54,088 (63.5) 2,883 (47.2)
Second (14=27.9 weeks) 29,963 (35.2) 3,103 (50.8)
Third (28—40+ weeks) 1,093 (1.3) 127 (2.1)
Test Metrics
Average turnaround time 3.3 business days 5.1 business days
Total cancellations, n (%) 1,376 (1.6) 149 (2.4)
Technical ¢ 101 (0.1) 43 (0.7)
Administrative ® 1,214 (1.4) 106 (1.7)
Site-specific ' 45 (0.05)

Utilization of Noninvasive Prenatal Screening and its Relevance to Clinical Practice: Update on Clinical Outcome Metrics on Over 85,000 Cases. Patricia Taneja, Holly
Snyder, Eiieen de Feo, Kristina Kruglyak, Meredith Halks-Miler, Kirsten Curnow, and Sucheta Bhatt, 2015, Prenatal Diagnosis accepted



Aneuploidy Detected and Suspected Rates:
Current CLIA cohort vs Futch et al

CLIA laboratory

(current study) SO

Reported cases, n 85,298 5974
No aneuploidy detected, n (%) 83,156 (97.5) 5,564 (93.1)
?;;uplnldy detected (AD), n 1,858 (2.2) 240 (4.0)

Chromosome 21, n (%) 1,255 (1.5) 155 (2.6)

Chromosome 18, n (%) 412 (0.5) 66 (1.1)

Chromosome 13, n (%) 191 (0.2) 19 (0.3)
;:; uploidy suspected (AS), n 284 (0.3)° 170 (2.8)

Chromosome 21, n (%) 102 (0.1) 60 (1.0)

Chromosome 18, n (%) 136 (0.2) 50 (0.8)

Chromosome 13, n (%) 46 (0.05) 60 (1.0)
Total abnormal, n (%) 2,142 (2.5) 410 (6.8)

Percent of abnormal that are 86.7 58 5

AD

Percent of abnormal that are 13.3 415

AS

Utilization of Noninvasive Prenatal Screening and its Relevance to Clinical Practice: Update on Clinical Outcome Metrics on Over 85,000 Cases. Patricia Taneja, Holly
Snyder, Eiieen de Feo, Kristina Kruglyak, Meredith Halks-Miler, Kirsten Curnow, and Sucheta Bhatt, 2015, Prenatal Diagnosis accepted




Utilization of Noninvasive Prenatal Screening and its
Relevance to Clinical Practice: Update on Clinical
Outcome Metrics on Over 85,000 Cases

4 N

» Decrease in technical cancellation rate, 0.1% compared to
0.7% (p<0.0001)

» Decrease in aneuploidy prevalence for chromosomes 21
and 18 (p<0.0001)

» Rate of AS results (0.3%) has significantly decreased over
time (2.6% previously reported) (p<0.0001)

» A significantly greater proportion of patients are now
undergoing testing in the first trimester (p<0.0001)

» Overall observed frequency of false positives:
— AD only: 0.1% (lower than previously reported)
— AD/AS combined: 0.3%

» Observed PPV for all chromosomes (21, 18, 13):
— AD only: 83.5%
— AS/AD combined: 70.2%

» Overall observed NPV for all chromosomes: >99.9%
» Overall observed frequency of false negatives: 0.02%

. /

Utilization of Noninvasive Prenatal Screening and its Relevance to Clinical Practice: Update on Clinical Outcome Metrics on Over 85,000 Cases. Patricia Taneja, Holly
Snyder, Eiieen de Feo, Kristina Kruglyak, Meredith Halks-Miler, Kirsten Curnow, and Sucheta Bhatt, 2015, Prenatal Diagnosis accepted
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Biologické pri€iny nesouhlasnych nalezu

 Omezeny placentarni mozaicizmus *

e Casné odumfeni druhého plodu (,,mizejici dvojée*) 2
e Chromozomalni aberace matky %3

e Materska onemocnéni (malignita)?4°

e ,Copy Number Variation” ¢asti fetalniho chromozomu, prilis mala,
aby mohla byt detekovana standardnimi cytogenetickymi
metodami

e Fetalni mozaicizmus ©

1. Choi H, Lau TK, et. al. Fetal aneuploidy screening by maternal plasma DNA sequencing: 'false positive' due to confined placental mosaicism. Prenat Diag 2012, 32, 1-3

2. Bianchi DW, et al. Fetal sex chromosome testing by maternal plasma DNA sequencing: clinical laboratory experience and biology. Obstet Gynecol. 2015 Feb; 125(2):
375-82 doi: 10.1097/A0G.0000000000000637.

3. Snyder MW, et al. Copy-number variation and false positive prenatal aneuploidy screening results. N Engl J Med. 2015 Apr 23;372(17):1639-45. doi:
10.1056/NEJM0a1408408.

4. Bianchi DW, et al. Noninvasive Prenatal Testing and Incidental Detection of Occult Maternal Malignancies. JAMA 2015 Jul 14;314(2):162-9. doi:
10.1001/jama.2015.7120.

5. Osborne CM, et al. Discordant noninvasive prenatal testing results in a patient subsequently diagnosed with metastatic disease. Prenat Diagn. 2013 Jun;33(6):609-11.
doi: 10.1002/pd.4100.

6. Grati FR, et al. Fetoplacental mosaicism: potential implications for false-positive and false-negative noninvasive prenatal screening results. Genet Med. 2014 Aug;
16(8):620-4. doi: 10.1038/gim.2014.3.



Proc je dulezité znat frekvenci nezdarenych NIPT?

Skute€na senzitivita je nizSi nez udavana

az
Studie prokazaly vysokou frekvenci
aneuploidii v nezdarenyh NIPT 22%

o . aneuploidiit?
Opakovani NIPT neni resenim: u nezdafeného NIPT

— Vysoka frekvence neuspésnych vysSetreni pfi
opakovani

— Informace o vysledku se dostane k pacientce
za nékolik tydnt, vyZzaduje opakované az
navstévy a konzultace, vede k frustraci
téhotné i Iékare 65 %
Selhani vysetreni
pri opakovani
NIPT 12

— Potira smysl celoho NIPT — jednoduchého,
spolehlivého a efektivniho screeningu

1 Pergament E, et al. Obstet Gynecol. 2014 Aug;123(2 Pt 1):210-8
2 ACOG Committee Opinion Number 640, Sept 2015



Jaky test zvolit?

 Kvalita testu je dolozena studiemi na velkych
populacich (vice jak 60 tisic vySetreni)

* PoCet nezdarenych vysetreni je velmi nizky (pod 2%)

 \Vysledky studii preferuji celogonomové sekvenovani
pred ostatnimi metodami

* Cena testu je primérena
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