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1. ¢Qué procedimientos moleculares de identificacion
de patdgenos en sangre, no basados en cultivo,
permiten el diagndstico de El en una horas?

¢Existe alguna técnica novedosa reciente?
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La deteccion de patdgenos directamente en sangre plantea

dificultades sangre
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Peker y cols. (2018) CMI il
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. , , . Molecular workflow (~6.5h-48h)
v" Se requieren métodos rapidos

v Métodos muy sensibles — Baja carga m.os — Contaminacion
v" Bajo volumen sangre (1-5ml). Inhibidores

v Muchos m.os distintos. Imposible detectar todos. Cuantitativos SCN-P. acnes....

v Métodos “sencillos” adaptables a laboratorios clinicos. Precio SEICAV
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Distintos desarrollos moleculares para sepsis-bacteriemia,
aun no han demostrado su utilidad en el diagnéstico.
No hay paneles de ElI.

TABLE 1 Emerging molecular diagnostics for pathogen detection from whole blood?

Assay (manufacturer)
2 Ple
ular)
SeptiFast (Roche Dia

SepsiTest (Mo

T2Candida
T2 Blosystems

MinlON (Oxford Nanopore
]

U-dHRM

Integrated compreh
droplet dig

technology (IC 3D) (Velox

Biosystemn

aNA, not applicable.
bPreclinical studies.

L

Technique

hybridization/melt analysis
Unive PCR/sequencing
PCR Resonancla
Magnética-Hibridadidn

Nanopore sequencing

Digital PCR/high-resolution
melt

DNAzym sensor droplet

leni{ e counter system

Sample vol
5 mi

1.5 ml

10 ng high-molecular-wt DNA

Microliters to milliliters

Tecnicas de Next Generation Sequencing
PCR digital, PCR en emulsion por gotas..

3-100 CFU/mil

10-80 CFU/ml

1 CFUfml

99%/91%

100 copies/ml  NA/97-100

Single cell Single cell®

Single cell Single cell®

Antimicrobial resistance
marker(s)

Breadth of detection and LIS GELI¢:Tas
specificity  ability to expand crobial infection

ification of  mecA, vanA, vanB, and
blayp,
mecA (after positive test

o1 Staphylococcus

quantification

aureus)
; no load quantification None

Yes None

Can be added in the

Potentially yes with load
q future

highly lute load Can be added in the
xpandable to include future
other bacteria, viruses,

and fungi

No integrated platform Can be d in the
for broad d future; limi by no.|
detection (1 pathogen of fluorescence

per sample) channels

aUO (exCepld al1UlUd

Peker y cols. (2018) CMI

Sinhay cols. (2018) CMR
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Blood culture-negative endocarditis

Improving the diagnostic yield using new diagnostic tools
Pierre-Edouard Fournier, MD, PhD**, Frédérique Gouriet, MD, PhD?®, Jean-Paul Casalta, MDP,

283 patients with definite or possible
blood culture-negative endocarditis

Hubert Lepidi, MD, PhD?, Hervé Chaudet, MD, PhD?, Franck Thuny, MDS, Frédéric Collart, MD, PhD¢, ‘
Gilbert Habib. MD, PhD®, Didier Raoult, MD, PhD*? Blood Valve
— biopsies
! | ! l |
Serology Broad range PCR |<- Culture Broad range PCR Specific PCR
41 patients (14.5%) 3 patients (1.1%) 41 patients (34.4%) 52 patients (43.7%) 45 patients (37.8%)
C. burnetii 23 C.albicans 1 A. defectiva 1 A. defectiva 1  B. henselae 2
B. quintana 13 S.salivarius 1 C. jeikeium 1 C. jeikeium 2  B.quintana 2
B. henselae 4 S.schleiferi 1 E. faecalis 2 E faecalis 2 C burnetii 3
L. pneumophila 1 G. adiacens 1 E faecium 1 T whipplei 2
P.acnes 7 G. morbillorum 1 E faecalis 8
. . » . . Specific Specific PCR 1 ;
Diagnosis of Bartonella Endocarditis by a Real-Time Nested PCR <= . o ke 7 G. adiacens 2 E faecium 2
Assay Using Serum Ml:lltures 24 patlenfs (8.6%)| 5. capitis 2 H.parainfluenzae 1 M. hominis 1
Zaher Zeaiter, Pierre-Edovard Fournier, Gilbert Greub, and Didier Raoult* 4 pa,tl R - burnEt,-” = S. epidermidis 15 P acnes 8 S.aureus 10
- = M. bovis BCG E. faecalis 2 S. schleiferi 1 P avidum 1 S.gallolyticus 12
JoxrmoaL; o CURRAL Miceouoroay, Mer. 2008, . S18-5%0 S. gallolyticus 1 S.gallolyticus 4 S.agalactiae 3 S.infantarius 1
Noninfectious S 5 ;
. < _|l>-aureus S. aureus 3 S oralis 2
Endocarditis T. whipplei 1 % oapitis 5
i 1.1%) : Y
& pafients'| E. faecalis 4 S. cristatus i
fg;ﬁzrto RETK i S.aureus . 2 S. epidermidis 16
' S. gallolyticus 1 S. gallolyticus 5
Marantic 1 S. oralis 2 s. gordoni 1
T. whipplei 1 S. infantarius 1
S. schleiferi il

vSe suelen usar PCR especificas, baja utilidad de las PCR’s universales
vNecesario conocer datos epidemiologicos para elegir las PCR’s mas adecuadas

vDesarrollos no comerciales— laboratorios de Microbiologia especializados




Next Generation Sequencing (NGS)

Sample Requirements:

9

3 ml PPT tube pre-spun
and shipped at ambient
temperature in the
provided collection kit
or
>1.2 mi plasma from
K,EDTA draw in sterile
pour-off tube

Receipt at lab <96 h
after blood draw

Controls for carry over,
bias, NGS quality,
mix-ups and quantitation
added on receipt

Automated DNA extraction
and NGS library prep
protocols optimized for

low bias and high speed

Single-end 75-base
sequencing on
NextSeq500

Approximately 24
million reads per sample

Double-unique
dual-indexes ensure
robust sample
demultiplexing

Curated, clinical-grade
microbe database of
>20,000 high-quality
microbe assemblies

Dynamic background
monitoring enables
robust filtering of
environmental
contamination

NATURE MICROBIOLOGY | VOL 4 | APRIL 2019 | 554-555 |

K
PPT blood Sample Sequencing Analysis Report
tube (5 ml) Processing
Next day results

Reports on 1,250
clinically relevant
pathogens, including
bacteria,
yeast,

DMA viruses,
parasites and
archaea

Results delivered day
after sample receipt
(Monday to Sunday)

Cell free DNA

Eliminacion ADN
humano

Captura ADN
microbiano

Blawkamp y
cols. (2019).

v" Laboriosos. Personal especializado. Pocos estudios con sangre periférica.

v Muy sensibles. Basados en Metagendmica — 16SrARN

v" Problemas con falsos positivos. Por ahora restringidos a investigacion

v" Problemas de “democratizacion” del analisis bioinformatico. Cuantificacion

Rutanga y cols. (2018).
ExpRevMolDiag

Next-generation sequencing diagnostics of
bacteremia in sepsis (Next GeneSiS-Trial)

Study protocol of a prospective, observational,
noninterventional, multicenter, clinical trial

Thorsten Brenner, MD*", Sebastian O. Decker, MD?, Silkke Grumaz, PhDP®, Philip Stevens, PhD®,
Thomas Bruckner, PhD?, Thomas Schmoch, MD?, Mathias W. Pletz, MD®, Hendrik Bracht, MD',

Stefan Hofer, MD?, Gernot Marx, MD", Markus A. Weigand, MD?, Kai Sohn, PhDP, for the
TIFOnet Critical Carc Trialo Croup

SEICAV

Sociedad Espaiiola de Infecciones Cardiovasculares




-
MiniOn (Nanopore Genomic Sequencing) 4

-

. ;. . . . . h--# ha ;
Secuenciadores rapidos. Baratos. Secuencias largas mejor para identificar. . “ =

Metagendmica (16S) o Secuenciacion de genoma completo

Esquemas de trabajo mas sencillos. Muestra Individual. Errores de lectura de secuencias

2-Clinical samples

- J
.1. -

Masal swab samples Aubomatie DMA sstraction with Lisrary preparation and barsading
Maghs Pure system

Petersen y cols. ¢
(2019).JC

Figure 2. Protoccol for identification of pathogens directly from clinical samgles. After
automatic DMNA extraction, sequencing libraries are prepared and sequenced with
MinlCN. The data is analized in real-time

SEICAV
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UdHRM (Universal Digital High-Resolution Melting PCR)

Panel de 37 bacterias. Muy sensible (1 ufc/ml). 1 ml sangre completa
Deteccidn cuantitativa. Sepsis neonatal. Esta en fase de validacion clinica.

Degradacion de ADN contaminante

Pathogen 1 » Pathogen 2 X Contaminant ’

.4 horas?

Sample preparation Sample digitization and Simultaneous heating and Automatic identification of
amplification fluorescent imaging sequences based on
melt curve signatures

FIG 3 Digitization and melting of genomes after amplification with PCR technology. A melt curve corresponding to the
individual genome is generated for identification and absolute load quantification of the pathogen and contaminants.

wn

inha Yy cols. (2018) CMR o [) . S,C,:: :I

Department Er (Al Types Country United States
Type Sc f Arts and Sciences Zip Code
DUNS#® 804355790

v
NIH 2019 SEICAV
RO1 Al Sociedad Espaiola de Infecciones Cardiovaseulares



Conclusiones

v" Hay sistemas prometedores que tienen que demostrar su utilidad clinica con
estudios adecuados: elevado n? de pacientes y controles. TNVPPy VPN

v" Deberian ser adaptables al flujo de trabajo del laboratorio clinico y al
diagnéstico urgente. Pruebas individuales coste-efectivas

v" Deseable informacion de R sobre todo si SARM o BGN. Diferenciacion dé
contaminantes y verdaderos patogenos SCN y P. acnes

v" Ideal para el diagnostico deEl si'no son‘panelescerrados. Importante q
puedan detectar m.os que'no crecen en cultivo.

v" Futuro cercano: adaptacion a point of care. Asociacion con BigData que
incluya otras muestras, caracteristicas clinicas, factores del paciente, etc

Sinhay cols. (2018) CMR

Deep seque ' o i 2 e Rutanga y cols. (2018).
i ExpRevMolDiag
Ll [J " - i
dlUlie -
» » » #51 diag
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Mercedes Marin.
Hospital General Universitario Gregorio
Maranon

2. ¢En que medida, una amplificacion 16Sy 18S
negativas sobre valvula cardiaca, excluyen la
endocarditis bacteriana y la fungica?

¢Como son de frecuentes los falsos negativos?
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The diagnosis of microorganism involved in Table 2 The validity of PCR and real-time PCR methods
infective endocarditis (IE) by polymerase chain RIGERIESEETC RGN

2017: GAMES (EI definidas)#

567 valv El +, 130 FN — 22,9% valv El+ son FN

# No sabemos que papel se da a la PCR para definir El

reaction (PCR) and real-time PCR: A systematic XIGIIACEISRACI RN n
review Sensitivity Specificity PPV ~ Npy  values
FAORSUINg ’ Marin 96% 95.3% 98.4% 88.5% 177
Reza Faraji #, Mostafa Behjati-Ardakani [36] 2007
Vollmer 80.6% 100% 100% 71% 357
[35] 2010
Kuhn 85% = = — 30
Molecular Diagnosis of Infective Endocarditis by Real-Time [44] 2011
Broad-Range Polymerase Chain Reaction (PCR) Ha[”c;;' o1 67% 1% 9% 46% 169
; s ’ 4
and Sequencing Directly From Heart Valve Tissue e 925 7 8% 92%  77.8% 68
Mercedes Marin, PharmD, PhD, Patricia Mufioz, MD, PhD, Monica Sanchez, Marina del Rosal, BSc, 41] 2016
Luis Alcala, PharmD, Marta Rodriguez-Créixems, MD, PhD, and Emilio Bouza, MD, PhD, on behalf of [
the Group for the Management of Infective Endocarditis of the Gregorio Maraiion Hospital (GAME) Vondracek 81% 100% — — 57
L. 45] 2009
Medicine » Volume 86, Number 4, July 2007 [
sl WOAIE-G0» SUMRED S 107 Voldstedlund 72% 100% - - 74
[46] 2005
Bosshard 82.6% 100% 100% 76.5% 63
[25] 2001
48 valv El+, 2FN — 4% valv El+ son FN Breitkopf ~ 41.2% 100% 100% 34.8% 52
[39] 2004
Guern 72.7% 94.7% — — 82
129 valv El-, 123 VN [47] 2014
El-Kholy 88.3% 92% 79.1% 95.8% 156
0 _ A * [48] 2010
11% de las PCR — Totales seran falsas e o1 00 00% 7a%  2am
[49] 2002

PPV = positive predictive value.
NPV = negative predictive value.
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Causas de Falsos Negativos

v Error de muestreo

v’ ¢Endocarditis confirmada?

v Distintos métodos de PCR y extraccion ADN
v’ Falta de sensibilidad analitica de la PCR16S

v" ¢ Menor sensibilidad en valv protésica?

Blood culture-negative endocarditis

Improving the diagnostic vield using new diagnostic tools
Pierre-Edouard Fournier, MD, PhD®® ", Frédérque Gouriet, MD. PhD?®, _ean-Pzul Casata, MD>,

Hubert Lepici, MD, PhD® Hervé Chacdet, MD, PHD?, Franck Thuny, MD®, Frédéric Collert, MD, hD%,

Gilbert Hebity, MD, PHD®. Didier Racult, MD, PhD™® Medicine (20? 7) 964 7(98392)
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283 patients with definite or possible
blood culture-negative endocarditis

Valve

Blood
1

!

Serology
41 patients (14.5%)
C. burnetii 23
B. quintana 13
B. henselae 4

L. pneumophila 1

Broad range PCR <
3 patients (1.1%)
C.albicans 1
S.salivarius 1

S. schleiferi 1

Specific Specific PCR <—
blood cultures 24 patients (8.6%)

1 patient C. burnetii 2
M. bovis BCG E. faecalis 2
S. gallolyticus 1
Noninfectious S. aureus 5
Endocarditis = T. whipplei 1
3 patients (1.1%) E. faecalis 7
Allergy to pork 1 S. diireus 2
Loeffler 1 S. gallolyticus 1
Marantic i S. oralis 2
T. whipplei il

biopsies

|

|

Culture

!

Broad range PCR

41 patients (34.4%) 52 patients (43.7%)

A. defectiva 1
C. jeikeium
E. faecalis
G. adiacens
P. acnes

S. aureus
capitis
epidermidis 15
schleiferi 1
gallolyticus 4

NNNRLRNPRE

hwWhnhhn

l

Specific PCR
45 patients (37.8%)

A. defectiva il B. henselae 2
C. jeikeium 2 B. quintana 2
E. faecalis 2 C. burnetii 3
E. faecium il T. whipplei 2
G. morbillorum 1 E. faecalis 8
G. adiacens 2 E. faecium 2
H. parainfluenzae 1 M. hominis 1
P. acnes 8 S. aureus 10
P. avidum 1  S.gallolyticus 12
S. agalactiae 3 S.infantarius 1
S. aureus 3 S. oralis 2
S. capitis 2

S. cristatus 1

S. epidermidis 16

S. gallolyticus 5

S. gordc

s. infan; SEICAV
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Y en endocarditis fungica....

Evaluation of noninvasive methods for

. i g = Medical Mycology, 2014, 52, 528-534
the diagnosis of fungal endocarditis

Parisa iee'*, Ahmad Ali Amirghofran? and Mochammad

27 pac El fung posible y 8 con probada: 2 C. albicans y 6 Aspergillus spp.

— PCRvalv 1 FN (C. albicans) 12,5% FN. Sens 87,5%, Esp 94,4%, VPP 87,5%, VPN 94,4%

v" Pocos articulos valoran las PCR panfungicas en valvulas. IFI BAL, Biopsias, etc.

v" Sesgos en criterios y muestras.

v'La mayor parte son de Dx molecular de IFl en otro tipo de muestras
v" Se incluyen junto con las bacterianas
v" GAMES: 2017 43 El probada Candida sp. y 6 Aspergillus sp. ¢?
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