A

INHSU

7-9 Oct 2015 + Sydney, Australia

HCV diagnostics and non-invasive liver
disease assessments: what are the current
tools in the toolbox and where to from here?

Dr Karine Lacombe, M.D., PhD

INSERM UMR-S1136, IPLESP

SMIT St Antoine, AP-HP

Université Pierre et Marie Curie, Paris VI



The road towards eradication
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What lies in the tool box?



Tools for the virus (1)

e HCV Elisa tests!:
— Standard of care for screening for theesenceof HCV Ab
— Immunoenzymati@ssays3rdgeneration
— Serologicalwindow: approx 60days
— May be negativein highlyimmunosuppresseg@atients

e Combo anti-HCV Ab / HCV Ag assay?
— May reducethe serologicalvindow by 20days

— Lesssensitivethan 3rd generationklisa Tests for Ab and
detectHCMater than HCVRNA in acute HCV settings

IChevaliez S. ClMicrobiol Infect 2011.



Tools for the virus (2) &

e HCV rapid tests
— Performedon craviculadiquid, full blood, plasma

Type of tests Type of liquid Se [95%Cl] Sp [95%Cl]

Oraquick® HCV Cravicular 97,8% 100%
(Orasure [95,6- 98,9 [95,6- 98,9
technologies, USA) Capillaryfull 99,1% 100%
blood [97,4-99,8] [98,0- 100]
Toya® HCV Turklah Capillaryfull 95,9% 98,3%
Turquie) blood [93,1-97,8] [95,1-99,6]
LabmenHCV® Capillaryfull 63,1% 100%
(Turklah Turquie) blood [55,1- 70,6] [95,2- 100]

— Slightdecreasan Sewhenusedon craviculadiquid?
— Controversiakffect of HIV on test performanéé

IFrench National Guidelines on HCV Screening, April 28ivkumar, Anintern Med 2012 3Smith, J Infect
Dis 2011%Larrat, J CliNirol 2012



Tools for the virus (3)

 HCV-RNA quantification?

— two molecular biologypased technigues: target
amplification (PCR) and signal amplification (branche

DNA assgy with an increase Iin sensitivity in real time
PCR

— Used to confirm chronic hepatitis C

— In the setting of acute HCShortestserologicalvindow:
1 ¢ 3weeks



Tools for the virus (4)

e HCV genotyping

— Basedon directsequencing (populatioeeguencing)
that provides thefull sequence of thanalysed
fragment,or reverse hybridizatiomhat identifies
specific nucleotides or moti&t givenpositions

— 7 genotypesdentified with different susceptibilities
to DAAs

IChevaliez S. ClMicrobiol Infect 2011.



Tools for the liver (1)

* Liver biopsy
— Consideredhs «gold standard» for liver fibrosis
evaluationfor years
— Veryvaluablein HIV patients (NASH, OH, ARV
toxicities etc.)

— Numerousdrawbackscost life-threatening
complicationssamplevariability

(Diapositive empruntée a A. Varaut)



Tools for the liver (2)

e Biochemical scores

— Basedon thecombinationof biochemicamarkerswith a
equationpredictingthe risk of fibrosis

— Influencedby etiologyof fibrosis(different thresholdg

Bili ggt Hapto a2M ApoA ALAT Hyalu Alb ASAT Chol Pqt TP Urée Age Sexe IMC
Fibrotest® X X
SHASTA
Hepascore X X
Zeng
Forns
Fibrometre®
Fib-4
AST/ALT

Hyalu
APRI
Hui

- Best testcombiningmarkers ofextracellulamatrix
degradation(Fibrotest fiborometer)

- Simple testsuchas APRI or Fikekhibitverygood
performance irdiagnosingadvancedibrosis



Tools for the liver (3)

 Transient elastometry
— Measurementof liver stiffness

(kPa)with a probe

— Medianand IQRwith at least 10
valid measures

— Must be performedafter 12 - "
hour-fasting E

IQR (KPa)  EC {KPa)



Tools for the liver (4)

e Combining non invasive markers for the
diagnosis of advanced fibrosis

Combination of FibroMeter and Fibroscan Combination of FibroMeter and Fibroscan
by BLR (diagnostic target: severe fibrosis) by BLR (diagnostic target: significant fibrosis)
SF-index CSF-index
0 > 1 0 > 1

Intervalsof reliable diagnosis Intervals of reliable diagnosis
for severefibrosis for significant fibrosis
F<2 F2+1 | F3*1 F. ./1 F1/2 | F2i1 FZI
0

0 0.220 0.364 0.870 1 0.248 0.615 0.784 1

@ Bfo/r | f2 | 21 | 2 )

Fs2 Fo/1 F1/2 F1/2
F211 F2+1 F2/3 Associatiorof the

L F23 | F4
EM+FS classification : ./1 F1/2 | F2+1 | F2/3 | F3£1 F. Q:D
BoursierHepatology2012




Tools for follow-up under treatment

Before Rx EOT SVR12
Rx initiation
FBC X X X X X

LE X X X X X

RenalFct X X X X X

APRI/TE X

HCVRNA X X X X
Genotype X

ThyroideFct X X

WHO HCV care and management Guidelines, 2014



How should innovation be a game
changer in diagnosis of HCV infection
and follow-up of HCV treatment ?

Need for Service

C Transforming a multiple-step procedure into a two step-procedure



HCV Core Ag quantification

e HCV core Ag quantification

Decreaseof serologicalvindow comparedto ELISAhresholdfor HCV

RNAdetection= 1000UIl/mL

Excellent Se an8pwhichmakesit areliabletool for mass screening

for acute HC¥
Decreasén Sewhenperformedon DBS
Todate, only one marketedtest: Abbott ARCHITE@Ilatform

- But POGlevicebeingdeveloped(DAKTARI):
eliminates sample preparation through the use of
I 0SOKy2t238 1y26y a aYAO
immunochromatography = ¢ KA OK A a2f | uagha
viruses). the only user step is to apply a drop/of %
\.’;453

whole blood to the cartridge.

1Chevaliez, J Clirol 2014.2vVanhommerig, EASL 2014. Chevaliez, J Infect Dis 2015
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ANRS12336: Performance of HCV Core
Ag as a screening and follow-up tool

« Ancillarystudyof TAC trialéfficacyandtoleranceof SOF +
RBV or SOF + LD\genotypel, 2 or 4 HCV infection in
/| £ 1S RCnécdbrandSehegdl

* Primaryobjective: performance of HOQVoreAg (Architect
Abbott Diagnostics) in HCV screening &olidw-up under
DAA basedtreatment

« Secondarybijectives: influence of HBV and Hidnfection
of HC\CoreAg performance



Population

1037serum sampledrom the Pasteur Center dfameroon

In Yaounde

ﬁclusion criteria \
 HCV+:

- HCVantibody(HCV Ab)
positiveserology
- Quantifiable HCV RNA
e HCV.
- HCV Almegative
serology
- ORundetectableHCV

o HIVstatusknown

/

RNA
K « HBVstatusknown /

.

~

Exclusion criteria
e 11 Tréinfection
(HCV/HIV/HBV)
e 7 Infectionstatus
unknown
 10Retestunavailable /

i

Included samples:
n=1009

e 47/5VHE

e 545 VHC+



Results: AgC overall performance

Figure 2: ROC curves of the performance of AgC quantification for the
diagnostic of chronic hepatitis C in HCV mono-infected and HCV
uninfected, HIV-infected and HBV-infected patients
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Results: overall performance of AgC

Table Performance of the AgC quantification by infection group

n Se [1C97.5%] Spe [IC97.5%] | VPP* VPN* | AUC[IC95%] | LR+ LR-

Mono 824 |95.7 P3.2;97.5]|{ 99.7 P8.1; 100]| 98.1 99.3 |0.99[0.981.0]| 319 0.043

HIV 78 |100B5.0:100] ||88.2 74.3:96.2] 57.6 100 |0.99 [0.971.0]| 847 0O

HBV 107 |96.4[79.2: 99.9]||96.2 B8.1;99.4] 80.2 99.4 |0.98[0.951.0]| 25  0.037

C Next step: HCV core Ag as a tool for follow-up of patients
under treatment

. 19
*EstimatedHC\fprevalencan Cameroon 13,8%



HCV RNA quantification

e Point of care (POC) platforms for HCV-RNA
assays
HCVRNAguantitative assay
- Alere Q (Alerelnc.)

- EOSCAPHCWapid RNAassaywave 80
Biosciences)

- TruelabUnoreal time Micro PCR systemolbio
Diagnostics Pvt Ltd)

- GeneXper{Cephei

- RT CPA HCV Viral Load (estre |
HCV RNA qualitative assays |

- Gendrive(Episten

- PanNATMicronicsinc.)

Source: UNITAID report April 2015



HCV Genotyping

 POUmoleculardevicesunderdevelopmenti.e
Gendrive(EPISTEM)

21
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« Usedto collectvenousblood specimensn setting
wheresyringes, tubes, centrifuges astilledlabor
are notavailable

* Recentlyassessedor awide range of HCV diagnostic

toolst:

Variable Specificity, % (95% CI) Sensitivity, % (95% Cl) PPY NPV
Ant-HCV antibody detection 98.2 (94.9-99.6) 99.1 (97.4-99.8) 99.1 98.2
HCV core antigen detection 100 (97.8-100) 64.1 (58.5-69.3) 100 64.7
HCV RNA detection

CAP/CTM 100 (97.8-100) 97.1 (94.7-98.5) 100 895.0

m2000 100 (97.8-100) 98.1 (95.9-99.1) 100 96.6
HCV genotype determination NA 72.3 (67.0-76.9) 100 MA

Results of serum analysis are the references.
Abbreviations: CAP/CTM: Cobas Ampliprep/Cobas TagMan HCV assay, version 2; Cl, confidence interval, m2000, m2000 platform; NA, not applicable; NPV, negative
predictive value; PPV, positive predictive value.

Soulier, J Infect Dis, 2015


http://www.spotonsciences.com/wp-content/uploads/blood_spot_heelstick.jpg
http://www.spotonsciences.com/wp-content/uploads/blood_spot_heelstick.jpg

The use of APRI for
identifying cirrhosis

APRI (low | APRI FIB4 (low ]| FIB4 (high | Transient
cut-off) (high cut- | cut-off)
off)
Significant  Sensitivity 82 39 89 R4 79
fibrosis (956% CI)  (77-86) (32-47) (79-95) (43-73) (74-84)
(METAVIR
=F2) —
Specificity 57 92 42 74 83

(95% CI}  (49-65) (89-54) (25-61) (56—87) (77-88)

Cirrhosis  Sensitivity 77 48 - - 89
(METAVIR  (95% CI)  (73-81)  (41-56) (84-92)
F4)
Specificity 78 94 - - a1
(95% Cl)  (74-81)  (91-95) (89-93)

Source: WHO HCV Guidelines, April 2014



What would the ideal screening and
follow-up algorithm?

_ w HCMCoreAg? POC HERNA?
Screenlng w No genotypingif pangenotypiarugs
w APRI focirrhosisidentification

Bld=r:1100l2]al 8 wBasidlood chemistry

wHCMVCoreAg?
1d=ro11a812a1 | WPOC HGRNA?



Evaluation of a simplified screening and follow-
up strategy in a real-life setting

 Nestedin two studiesbasedin WesternAfrica

— TAC TreatmentAfricaHepatitisC) ANRS12311

* Clinicalrial assessinghe efficacyandtoleranceof a 12week
course of SOF+RBV or SOF+LDV in 120 GT1,2 or 4 patients
living inCameroo / & S R3Iehega2 A NS5 | Yy R

— Ofwhom 20 areDUsliving in Dakar on O$fovidedat CEPIAD

— CODISENCphortof Druglnjectorsliving inSenegal
ANRS12334

o Cohortof 500individualsseekingcareat the CEPIAD OST
center (HC\prevalence 23,3%, 38,3% injectors

« Access to TAC trial and MRKHEP &zalXoprevi elbasvirfor
12weeks in GT1 and 4)

L epretre, JIAS 2015
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