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Verificacao
E, P, LODHR;

Validacao
E, P, LOD, LOQ, IR
Comparacao
Recuperacao
Clinica
Em andamento
Baseada no método

Diagndstico
Molecular
Detectar
Tipar
Quantificar
DNA/RNA

Teste In-house
(LDT)

* Novo/modificado

» EXxclusivos

* Validade clinica

* PCR, NGS, HPLC,
MALDI-TOF




Diagnostico molecular
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gPCR
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Diagnostico molecular
NGS
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Diagnostico molecular

gPCR NGS
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Diagnostico molecular

gPCR NGS
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Diagnostico molecular

gPCR NGS
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Diagnostico molecular

Enzimologia Biologia sintética
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Ensaios independentes
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“Se mesmo resultado for observado em
pelo menos dois ensaios independentes e o
meétodo destes ensaios ja é estabelecido o
resultado e considerado verdadeiro”

Primers
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gPCR

TamanhoBmostraldn) Concodancia Limitednferior§95%C)

10
20
30
40
50
60
300

100%
100%
100%
100%
100%
100%
100%

69,15%
83,16%
88,43%
91,24%
92,87%
94,04%
98,78%

uantidade de amostras (n)

dbsnp
rs9930984
rsd(77515
rs2274064
rs627441
rs11203367
rs2549782
rs11592462
rs5743618
rs891398
rs1714864
rs1055138
rs2228541
52058194
rs55642448
rs2071888
rs362331
rs214976
rs3744998
rs6766410
rs2247870
rs7916821
rs2274224
rs3207090
rs10883100
rs9913636
rs10151658
rs180223
rs2236225
52229571
rs238239
rs1046457
rsG43788

Variante
©.2305C>A
¢.35G>A
542856
€.953T>C
€.245T>C
€.1176G=T
¢.5996C>G
€. 1B05G=T
©.373A>G
cABTC>T
c.B4C>6
¢.736T>G
c4126A>G
¢.6B53G>A
. 779C>G
€.6925T>C
€.3104T>C
€.3173T>C
CABIC>A
€.17626G>A
.2120G=A
4724620
¢.1631C>T
€. 1736A>T
€.3B14G=C
€.155560>A
€.2200T>G
€.1958G=A
€.1134G>C
€.254T>C
c.2572G=A
€.11774>G

rs20103618% c.B2C>T

Protelna
p.{Leu763lle)
p.{Serl2Asn)
p.(Lys1B1Arg)
p.(Val318Ala)
p.(Val82ala)
p.(Lys392Asn)
p.{Thr19995er)
p.(SerG02ile)
p.(Thri254la)
p.{Proi56leu)
p.{Leu22Val)
p.(Ser246Ala)
p.{Asn1376A5p)
p.(Gly2285Ar2)
p.(Thr260Arg)
p.{Tyr2309His)
p.(Val1035Ala)
p.Val1058Ala)
p.{Asn163Lys)
p.(Valsg7slla)
p.(5er707 Asn)
p.(Arg1575Pro)
p.(Thr544Met)
p.{Tyr579Phe)
p.(Glu12726GIn)
p.{Leu5186Met)
p.{Ser734Ala)
p.[Arg653Gin)
p.(Arg3785er)
p.(ValgsAla)
p.(Valg5gile)
p.(lle393val)
p.(Ala21val)
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exemplo

Analytical Sensitivity and Specificity of Two RT-qPCR Protocols for
SARS-CoV-2 Detection Performed in an Automated Workflow

by ) Gustavo Barcelos Barra "t &, ) Ticiane Henriques Santa Rita T &, 2) Pedro Gées Mesquita T &,
) Rafael Henriques Jacomo & and ) Lidia Freire Abdalla Nery &

Research and development department, Sabin diagnostic medicine, Brasilia 70.632, Brazil
" Author to whom correspondence should be addressed.

T These authors contributed equally to this work.

Genes 2020, 11(10), 1183; https://doi.org/10.3390/genes11101183
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Amostras Online

“Spike in” T7 promoter

TAATACGACTCACTATAGGGGTGAAATGGTCATG
TGTGGCGGTTCACTATATGTTAAACCAGGTGGAA

RARP. CTCATCAGGAGATGCCACAACTGCTTATGCTAR
TAGTGTTTTTAACATTTGACAGGTACGTTAATAG
TTAATAGCGTACTTCTTTTTCTTGCTTTCGTGGT

E ATTCTTGCTAGTTACACTAGCCATCCTTACTGCG
CTTCGATTGTGTGCGTACTGCTGCAATATGACCC

N1 CAAARATCAGCGAARATGCACCCCGCATTACGTTTG
GTGGACCCTCAGATTCAACTGGCAGTAACCAGAT

No TACAAACATTGGCCGCAAATTGCACRATTTGCCC
CCAGCGCTTCAGCGTTCTTCGGAATGTCGCGCGG
GAGCCTTGAATACACCARAAGATCACATTGGCAC
CCGCAATCCTGCTAACAATGCTGCAATCGTGCTA

N and N3 CAACTTCCTCAAGGAACAACATTGCCAAAAGGCT
TCTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGC

CTCTTCTCGTTCCTC
Quantidade (copias)

Swab Nasal
(n=60, saudaveis)

Genes 2020, 11(10), 1183;
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Especificidade analitica - 6 ensaios

 AmgMication Curves N—

n=60, saudaveis

Genes 2020, 11(10), 1183; P/10.3390/genes 11101183
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Controle de reacao — RNAse P
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n=60, saudaveis
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Intervalo reportavel — 1:10
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LOD e precisao - Qualitativo Online

Positivo Zona cinza Negativo

f"‘\f""’\f"“‘\_

Rﬂbuj

Regressao probit
LOD 95
25.6 copias/PCR
(95% CI - 14-85 copias/PCR)

20/20 10/20 0/20
1x LOD 72 36 18 9 45 225 1,12 0,66 Copias/PCR Diluicado 1:2 )
4 x 5 Precisao 72 7,2 0,72 Copias/PCR Diluicéo 1:1 y

Burd EM. Validation of laboratory-developed molecular assays for infectious diseases. Clin Microbiol Rev.
2010 Jul;23(3):550-76.PMID: 20610823
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LOD e precisao - Qualitativa
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LOD e precisao - Qualitativo

Number of positive replicates

d'SARS_tC' O\F/e_liA Tested E RARP

1agnostiC .

CogieS/Reaction replicates N1 E o odified) RIRP (modified)
264733 12 12 12
13236,6 12 12 | 12
6618,3 12 12 12
3309,2 12 12 12
1654,6 12 12 | 12
827,3 12 o2 | o1
413,6 12 —_
206,8 12 4 +

103,4 12 0 2
51,7 2 I 0 o NN
25,9 _ 2 N 0 0 8

12,9 12 6 4 0 0 4

6,5 12 4 2 0 0 0

3,2 12 1 1 0 0 0

1,6 12 0 0 0 0 0

0,8 12 1 0 0 0 0

0,4 12 0 0 0 0 0

0,0 12 0 0 0 0 0

Genes 2020, 11(10), 1183;
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CIQ&EP
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Concordancia on-going

Cq value

%
10~
C 1 |
N1 RARP (modified)
+ | - + | -
+ 21| 1 + 20| 2
- 0 1942 - 0 1942
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Cq value

al

T
N1

+ 72 (96%)

+

3

- 0

Genes 2020, 11(10), 1183;

2120 (99,8%)
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Overcoming Supply Shortage for SARS-CoV-2 Detection by RT-qPCR
by £2) Gustavo Barcelos Barra .t & ) Ticiane Henriques Santa Rita T &, {2) Pedro Gées Mesquitat &,
#2) Rafael Henriques Jacomo & and ) Lidia Freire Abdalla Nery &2
Research and Development Section, Sabin Medicina Diagnodstica, 70632-340 Brasilia, Brazil
" Author to whom correspondence should be addressed.
t These authors contributed equally to this work.
Genes 2021, 12(1), 90; https://doi.org/10.3390/genes 12010090
(a) Ampilification efficiency (b) SARS-Cov-2 RNA Pr()dugé_o > 30%
40- 20- Primer < 500%
Probes < 250%
35 354
30+ 304
= T
z S
u_25— o 25-
o =
ad 20-
15- 15-
ar 2 4 6 a 10 10 T T T
Log (Copies/Reactio
og (Copies/Reaction) S S &



Importancia dos métodos

proprios

NEXO < (

Total de testes até 20 de junho
acada 100 mil habitantes

MEDIA 6.000 testes
0 NO BRASIL 2.000 4.000 a cada 100 mil
Na. ‘Antes
o

AP
AM
AC
RO

PI

Até o dia 20/06, o
DF testou 6.072
pessoas a cada 100
mil. Foram 183.077
registros de testes

PB
CE
RR
ES

MA
SE
AL
RN
TO
PA
PE
sc
MS
RS
BA
RJ
PR

GO
MT
sp

MG

Até a mesma data, o
estado de SP testou 320
pessoas a cada 100 mil,

Foram 147.101 registros de

testes no periodo

Testes de covid-19 por

100 mil habitantes por semana
ACUMULADO ATE 20 DE JUNHO DE 2020

Até 100 250 a 500 1.000 a 2.000

! 1
1002250 500 a1.000 Mais de 2.000
testes a cada

SEMANA
26/04 10/05 24/05 07/06

AC
AL
AM
AP
BA
CE
DF
ES
GO
MA
MG
MS
MT
PA
PB
PE
PI

PR
RJ
RN
RO
RR
RS
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0.04
€ 0.03
0.02
0.01
0.00

0.10
0.08
£ 008
3 004
002
0.00

20 25 30
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45

0.08
0.05

0.04
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5 003
002
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20 25 30
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® A y=4798(0.71)-345(0.18)x
e B y=4335(D38)-326(009)x %0 4
e C y=41325(028)-321(007)x

Figures in brackets show standard emrors

.‘

10 10° 10’ 10* 10° 10* 10’ 10° 10° 10 10* 10° 10° 10" 10°
Concentration (copies/mL) Copies/mL

Intervalo (99% CI) do valor Intervalo (99% CI) do valor
Cq - EQA. Cq - EQA.

The Dangers of Using Cq to Quantify Nucleic Acid in Biological Samples: A Lesson From
COVID-19. Clinical Chemistry, Volume 68, Issue 1, January 2022, Pages 153-162,
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Desfecho

1 Na&o detectado Detectado 35,7

— 2 Nao detectado Detectado 36
’ 3 Nao detectado Detectado 35,3

4 Nao detectado Detectado 37

S L S S S A L AL L B B 5 N&o detectado Detectado 38

Deys 6 Na&o detectado Né&o detectado -

7 Detectado Detectado 39/36

Monitoramento continuo do Cq do controle positivo

baixo usando grafico de Levey-Jennings plots.
Monitoramento continuo do desfecho do controle
positivo baixo usando tabela simples

Burd EM. Validation of laboratory-developed molecular assays for infectious diseases. Clin
Microbiol Rev. 2010 Jul;23(3):550-76.PMID: 20610823
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Ensaios quantitativos

TABLE 2. Possible protocol for determining reportable range, analytical sensitivity, and precision in combined
experiments based on current CLSI guidelines

Analyte concentration tested”

Performance characteristic Low Medium High Comment(s)
1 2 3 4 5 6 7 8 9 10 11
Reportable range (for X X X X X X X X 64 X X 7-11 concentrations across
quantitative assays) anticipated measuring range;

2-4 replicates on same day

Analytical sensitivity (LOD) X X X X % 8-12 replicates of 4-5 samples at
the low concentration end
over 5 days

Precision

Qualitative assay X X X Use concentrations at LOD,

20% above LOD, and 20%
below LOD; test in duplicate
over 15 days (include data
from analytical sensitivity
runs to provide data over

20 days)

Quantitative assay X X X Use high, low, and LOD
concentrations; test in
duplicate over 19 days
(include data from reportable
range study as day 1 to
provide data over 20 days)

“ X, the concentration is tested. The reportable range is from concentration 2 to concentration 10; the LOD, LLOQ, and upper limit of linearity are at concentrations
2, 4, and 10, respectively.

Burd EM. Validation of laboratory-developed molecular assays for infectious diseases. Clin
Microbiol Rev. 2010 Jul;23(3):550-76.PMID: 20610823
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Ensaios quantitativos - Exatidao

A Cytomegalovirus Viral Load PCR C BK Viral Load PCR
Extraction system #1 vs. Extraction system #2 Extraction system #1 vs. Extraction system #2
XY scatter plot XY scatter plot
T 74 T 8
% 0.9834x + 0.0576 f‘a = y =0.9698x + 0.3398
T =2 y=0. X u =0. F
6 g 7
E § R?=0.9449 ® E Z R?2=0,9543
g9 oL 6
£ 8 5 £a
2 4 ¥ kg
i £
Y - v
£g 3 ES 3] °
| g | g
ST 2 28 L]
§> §¥ 4
S 1 :u; 1
0 T T T T T T Y T T T T T T T T
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7 8
Extraction method #1 (comparative method) Extraction method #1 (comparative method)
viral load log,, copies/mL viral load log,, copies/mL
B Cytomegalovirus Viral Load PCR D BK Viral Load PCR
Extraction system #1 vs. Extraction system #2 Extraction system #1 vs. Extraction system #2
) Bias plot ) Bias plot
B 084 B 2004
£ £
T e s =
(= s = E R e e e e e e S e e e e
S 0u P e L s i35D
g 8 °® § Mean bias @
gd 0271 Mean bias ) ® Y | o041log < %
§3 | 0otlg © o o §8 050 fseeeanato - ==
(T ) 3=
EE ® e o EE 000 - ®
* -0.2 ! ® P - ® L
g ® .° 8 _050-.-'.2..5.0 ............................
£ 04+ g £
£ -25D =0.56 log a8 £ e
(B S Eiediotbs o ettt don s b e ol e c -1.00
S (<] ®
= P~
g E
£ -08 T T T T T T T g -15 T T T T T T T T
) [ 2 3 4 § 6 7 & o 1 2 3 4 5 6 7 8
Mean viral load (log,,) Mean viral load (log,,)

Burd EM. Validation of laboratory-developed molecular assays for infectious diseases. Clin
Microbiol Rev. 2010 Jul;23(3):550-76.PMID: 20610823
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. s = A .
Ensaio de proficiéncia
LETTER TO EDITOR ] Bras Patol Med Lab, v. 53, n. 3, p. 194-195, June 2017

Creation of a comprehensive proficiency testing
program for molecular diagnosis in Brazil

Criagao de um amplo programa de ensaios de proficiéncia para o
diagnastico molecular no Brasil

2
=
—
=
=
=
=)
~=f!
o
2
b=
i
v
oy
=
w
S
—e

Gustavo B. Barra'; Rafael H. Jacomo®; Jéssica S. Gomes®; Rafael M. Lopes®

1. Laboratério Sabin de Anlises Clinicas, Brasilia, DE, Brazil. 2. Controllab, Rio de Janeiro, Brazil.

Key words: laboratory proficiency testing; molecular pathology.
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NGS — Painel mieloide
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Painel mieloide - amostras e ensaios

o

condl|”
5
cond]l”
i
scon [
o

Amplicon

i

\

Amplicon

/

Amplified pool
of DNAROIs

———

Probe Hvbridization




Painel mieloide - intervalo reportavel

40 genes

Gene 100X (%) 250X (%) 500X (%)
ABL1
ASXL1* 99,26 99,25
BCOR* 97,46 97,46 95,93

BRAF

CALR*
CBL
CEBPA*

CSF3R

DNMT3A
ETVE* 96,2
EZH2* 99,98 96,01 94,94
FLT3
FLT3ITD
FLT3TKD
GATA2
HRAS
IDH1

IDH2
IKZF1*
JAK2

Genoma Referéncia

KIT
KRAS
MPL
MYD88
NF1*
NPM1
NRAS
PHF6*
PRPF8*
PTPN11
RB1*
RUNX1*
SETBP1
SF3B1
SH2B3*
SRSF2
STAG2*
TET2*
TP53*
U2AF1
WT1
ZRSR2*

97,86

96,52

97,33

97,09

96,52

97,33

97,09

96,5

93,66

T G A

3
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Painel mieloide — Concordancia T vs C

Variante 1 Variante 2 T C Variante 3 T C Variante 4 T C Variante 5 T C

1 _

2 TET2 Ala1458fs 0,49 0,46 ASXL1 Cys594fs 0,49 0,46

3 -

a4 -

5 _

6 TET2 Ser407fs | |

7 BCOR Glu1518Lys 0,50 0,47

s

9 JAK2 Val617Phe

10 NPM1 Trp288fs TET2 Tyr1255fs 0,42 0,43

1 DNMT3 Arg882His IDH2 Arg140Gin 0,46 0,47 RUNX1 Ala324fs 0,43 04  CSF3R Ser783fs - NC
12 FLT3 Asp835Glu

13 FLT3 Asp835Tyr 0,36 0,39

14 WT1 Arg385fs FLT3-ITD 0,19 0,2

15 NPM1 Trp288fs TET2 GIn758* 047 LC TET2 GIn769* 046 LC TET2 His922fs 042 LC  ASXL1Glu635fs 0,53 0,33
16 NPM1 Trp288fs FLT3 Asp835Ala TET2 Tyr1560* 0,5 0,5
17 CEBPA ArgAsp300GinTyr |l |

18 NPM1 Trp288fs WT1 Tyrd07* 0,48 0,41 DNMT3A Leu508fs 0,47 0,48 FLT3Val592Asp 0,41 0,48
19 IDH1 Arg132Cys KRAS Cys186fs 0,34 0,46

20 IDH1 Arg132Cys TET2 Ala1341fs 0,52 0,55

21 NPM1 Trp288fs DNMT3A Arg882His 0,45 0,46

22 FLT3 lle836Leu DNMT3A Arg882His | 0,23 0,21

23 TP53 Ser94*

24 -
25 TP53 Val216Met

26 RUNX1 Arg107Leu

27 RUNX1 Arg201Gln RUNX1 Ser141* 0,44 0,47

28 -

28 -

29 -
30 -
31 -

n=31, 21 positivas (44 variantes) e 10 negativas (sem variantes)
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Amostras 31
Positivas 21/21
Negativas 10/10

Variantes 44
39/44 T & C (88%)
3LC—>C
I1NC—>C
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Painel mieloide - Precisao

Variante 1 Variante 2 T1 T2 Variante 3 T1 T2 Variante 4 T1 T2 Variante 5 T1 T2
1
2
3
4
5
6
7
8
9
10
1 DNMT3 Arg882His IDH2 Arg140GIn 046 046 RUNX1 Ala324fs 043 043  CSF3R Ser783fs _ A mostras 9
12 FLT3 Asp835Glu _ .-
- Positivas 7
1 WT1 Arg385fs FLT3-ITD _ N e g atIV as 2
15 NPM1 Trp288fs TET2 GIn758* 047 046 TET2 GIn769* 046 046  TET2His922fs 0,42 044  ASXL1Glu63sfs | 0,53 -
1 NPM1 Trp288fs FLT3 Asp835Ala _ TET2 Tyr1560* 0,45 0,46
17
18 NPM1 Trp288fs WT1 Tyra07+ 048 043  DNMT3ALleus08fs | 047 04  FLT3Vals92Asp 041 04 .
m Variantes 24
20
2 NPM1 Trp288fs DNMT3A Argg82His | 0,45 0,46 24/ 24 T1 & T2
22
23
= 2 On-going

25

II 26
27
28
28

N
©

w
o

n=9, 7 positivas (24 variantes) e 2 negativas (sem variantes)




Painel mieloide - LOD
‘

‘

‘

‘

Variante 1 1 1:4 1:8 Variante 2 1 1:4 1:8 Variante 3 1:4 1:8 Variante 4 1 1:4 1:8 Variante 5 1 1:4 1:8
1
2 TET2 Ala1458fs 049 007 004  ASXL1Cys594fs | 0,49 0,1 0,06
3
a4
5
6
7
8
9 JAK2 Val617Phe - 0,14 0,10
10
1 DNMT3 Arg882His 047 020 0,0  IDH2Argld0GIn | 0,46 0,17 0,07 RUNX1Ala324fs 043 0,13 0,07 CSF3RSer783fs | 0,06 - ND
12 FLT3 Asp835Glu 0,07 - ND 0,14 | 0,04 ND
13 FLT3 Asp835Tyr 036 0,11 0,06
14
15 NPM1 Trp28sfs 025 0,12 0,06 TET2 GIn758* 047 01 006  TET2GIn769* 046 0,1 006 TET2His922fs | 0,42 0,09 - ASXL1 Glu635fs | 0,53 0,12 0,07
16
17
18 NPM1 Trp288fs 039 0,12 0,06 WT1 Tyrd07* 048 0,1 | 0,05 DNMT3ALeus08fs 0,47 0,15 0,08 FLT3Vals92Asp 0,41 0,09 0,05
19
20 IDH1 Arg132Cys 037 0,09 - TET2 Ala1341fs | 0,52 0,14 | 0,04
2 NPM1 Trp288fs 041 008 005 DNVIT3AArg82His 0,45 0,09 0,07
2 FLT3 lle836Leu 0,10 ND  DNMT3A Arg882His 0,3 0,20 0,10
3 TP53 Ser94* - 0,17 0,05
24
25 TP53 Val216Met 044 0,08
2% RUNX1 Arg107Leu 051 0,13 0,06
27 RUNX1 Arg201Gin 048 022 015  RUNXLSerldl* | 044 024 0,15
28
28
29
30

w
Py

n=16, 14 positivas (30 variantes) e 2 negativas (sem variantes)
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Amostras 16
Positivas 14
Negativas 2

Variantes 30
1-2>1:4->1:8 (VAF)
49>72>4
92-2>14->10
722->ND
44->8->3
62>2->ND
52->14->4
47->15->8
532>12->7
372>9->3
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Obrigado e ContrOI

, ;e 0
ate a pI’OXI ma.: Lado a lado com vocé

Gustavo Barra
gustavo(@sabin.com.br
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