Fallo a Entecavir como primera
linea de tratamiento en un paciente
con hepatitis cronica B

GRUPO DE ESTUDIO
DE HEPATITIS VIRICAS
DE LA SE|MC NH NACIONAL

rradicacion del VHC"”

Gomplexo Hospitalario Universitario

I i SERVIZO
Ant.o.n ! O. Ag_u lera. DEh GALEGO | de Santiago de Compostela
Servicio Microbiologia CHUS y Departamento de Microbiologia USC. de SAUDE | Santiag de Compostla



La terapia antiviral oral con los agentes de mayor
potenciay barrera genetica se ha convertido en el pilar
del tratamiento de la HCB.
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Caracteristicas del paciente

Hombre

28 anos

Hipertransaminasemia leve

Hepatitis cronica B HBeAg positivo

Nivel basal de ADN-VHB > 7.0 log Ul/mL
Hepatitis leve en biopsia hepatica (F1)
Multiples parejas sexuales (HSH)
Asintomatico

Serologias negativas para VHD, VHC y VIH
Sin otros datos de interés




En la hepatitis cronica B ¢(Qué marcadores viroldgicos del
VHB contribuyen en la caracterizacion de la historia natural y
en la decision y tipo de tratamiento?

a-Niveles de ADN-VHB (Carga Viral)
b-Niveles de HBsAg (HBsAg QT)
c-Genotipo viral

d-Todas son correctas



1-Caracterizacion de la historia natural y decision de tratar

Immune tolerance Immune clearance Immune control

HBeAg : HBeAg or anti-HBe : Anti-HBe
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Figure 1 Serum levels of HEBV DNA, hepatitis B virus surface antigen (HEsAg) and alanine
transaminase (ALT) during the different phases of hepatitis B virus (HBV) infection. HBeAqg,

hepatitis B "&’ antigen.

Janssen HL et al. Gut (2012) 61(5):641-5
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La combinacion de los niveles simultaneos del HBsAg y de la carga viral
puede permitir:

1-Diferenciar las fases de la historia natural de la HCB.

2-ldentificar a los verdaderos portadores inactivos.

3-Predecir la pérdida de HBsAg o la progresion de la enfermedad.
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Figure 1. Serum Hepatitis B surface antigen, hepatitis B wvirus DMNA and alanine
aminotransferase lewvels in the different phases of chronic hepatitis B virus
infecton.

ALT: Alarine aminotrarsferase; HBEsAg: Hepatits B surface antigan: HEY: Hepatits B winus.

Hadziyannis E and Hadziyannis SJ. Expert Rev Gastroenterol Hepatol 2014, 8 (2): 185-95



Niveles de HBsAg durante la historia natural de la HCB:
Diferenciacion de inmunotolerancia e inmunoeliminacion
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Fig. 1. Sesurm HEAG ek dudng the natural fistasy of HEV infec.
ficor. Dbl wioess with 95 %0 CL Sesurn MBSO levek s Fighir in
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Martinot-Peignoux M et al. Liver Int 2014, 34 Suppl 1: 97-107

El HBsAg puede proporcionar informacion
adicional para diferenciar inmunotolerancia
e inmunoeliminacion cuando la carga viral
es alta y las ALT son normales o
minimamente elevadas.



Caracteristicas del paciente

Hombre
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Hipertransaminasemia leve

Hepatitis cronica B HBeAg positivo
Nivel basal de ADN-VHB > 7.0 log Ul/mL
Hepatitis leve en biopsia hepatica (F1)
Multiples parejas sexuales (HSH)
Asintomatico

Serologias negativas para VHD, VHC y VIH
Sin otros datos de interés

Nivel de HBsAg de 4.2 log Ul/mL




2-Eleccion del tratamiento

La hipervariabilidad en el Gen S, a nivel de los residuos de AAs 25-43, 69-109 y
144-157 caracteriza al VHB en genotipos y subgenotipos
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Figure 2. Dendrogram based on 176 complete genomic sequences of HBV with genotypes A-J. The phylogenstic tree was constracted
using the UPGMA method. The genotypes are marked by the leners A through ). Each sequence is identified by the GeneBank accsssion number,
followied by the genotype/subgenatype and the countsy of origin of the Bolates. HEV genomes containing thres, two, and four CpG Elands are
Shavrm in blue, red, and green, nespectively.

dait 10,1371 fjounna L pans 0056711 4002

Zhang Y et al. PLoS ONE 2013; 8 (2):eS6711.



El genotipo es una variable que potencialmente puede influir en el
resultado de la HCB y en el éxito de la terapia antiviral debido a sus
diferentes propiedades bioldgicas.

O Linard JH Kao

HBY ganstypo and clinical sutcomas
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‘genotype B paticnts. ™™ Furthermore, a Joag-term follow-up study
with 460 Taiwanese HEV chrosically-infected children indicated
that the seropositive rate of HBleAg after 20 years of follow-up was
0% in genotype C and 40% in genotype B carriers.” Taking these
lines of evidence together, genotype C palicnts may expericace
delayed HBeAg seroconversion and thus 2 longer duration of high
HBY replicaion than genotype B patients. With these. adverse
factors, genotype C patients are cofrespondingly more prone to
develop advanced fibeusis, cimhosis and HCC than genotype B
paticnts. Similar observations have been reparted from Hong Kong
and Tapan ™

Reganding genotypes A amd I, onc prospective siudy evalusted
the clinical ouicomes of 258 Spanish patients with chronic HEV
infection; mean follow-up was 4 months™ Although no differ-
ences wens observed in the probability of HBeAg sercomversion
between patients infected with genctype A and DD, the rate of
sustained remissioa afier HBeAg seroconversion was higher in
senotype A than genotype D (35% verms 32%, P <0.01). As for
spantaneous HBsA serclearance, compared to genotypes C and
D, genotype A and B patients had u higher mate of HEsAg sero-
clearance ™™ Take together, these facts suggest the phenotype of
HBeAg seroconversion differs between genotypes B and C as well
5 genotypes A and D during the early phase of chronic HEV
infection. Furiher, genotype € and I paticats, compared o geno-
type A and B patients, have luke or absent HBeAg serccomersion
‘afier multiple hepatitis fares that may accelerate the progression
of chronic hepatitis, therehy confering a poor clinical outcome.

Disease progression to cirthosis or
hepatocellular carcinoma (HCC)

Most retrospective or case-conerol studies indicaled that patients
with genotype C infection have mare severs liver discase, includ
ing cirrhasis and HOC, than those with genotype B Recently,
2 community-based prospective coboet study on 2762 Taiwanese

Jouen of Gamtmeniorclogy and Hoptoiogy 36 G011} Supal. : 173120

HBY carriers demonsirater] that HEV genotype C was associsted
with an increased risk of HOC than genotype B; the adjusted
hazand ratio was 2.35 (95% C1= 1.68 o 3.30; P < 0.001 .° These
finddings confirm that genotype C correlates with a higher risk of
HCC development. OF interest, several reports shawed HBY geno-
type B was associaled with the early onset of HOC, whereas
genotype € was associaled with HOC development at older
ages ™ The predominance of HBY genotype B in HCC patients
was more prominent in those yousger than 35 years, and most
were cases of non-cirshotic chronic hepatitis B,

HBY genotype also infinences the clinicopathological features
of paticnts with rscctable HOC. 1n Taiwan, among 193 rescciable
HEV-related HOC patients, genotype B patients had a higher e
af solitary tumor (4% versus B6%, P =(048) but more sasclitc
nodules (22% vermus 12%, P=0.05) than genotype C patients.
These characterisiics may contribute to the recurrence patierns snd
prognosis of HEV-related HOC patients with genotype B or C
infoction. % As for other genotypes, death relaied to liver discase
is more frequent in pafients infected with HEV genotype D and F
than those with genotype A infeciion 7

Interactions between HEBV genctypes, viral load
and viral mutants

In addition 1o HBV genotypes, emerging data reveal that HEV
viral load and naturally pocusring mutuat simins are closely aso-
«ciated with long-term outcomes of HEV-related chronic liver dis-
ease.®™ In an carlier study, we found that genotype C infections
conferred u higher frequency of basal care promoter (BCP)
ALTHZTAG 1 764A mutation then genotype B.! In ancther prospe-
tive siucly with 4841 Taiwanese male HBV-infected patients
without HOC at earolimest. Ya erai. found that HEV viral load
was higher in genciype C than genotype B paticnts, while genc-
type C-infecied pasieats who also had very high viral load had &
26-fold higher risk of HOC than these with other genotypes and
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Evidencias en términos de progresion de la
enfermedad: Mayor severidad y mayor riesgo
de progresion a CHC para el genotipo C frente
al resto.

Evidencias en términos de respuesta al
tratamiento antiviral: Los genotipos Cy D s
asocian a una peor respuesta al tratamient
basado en IFN que los genotipos B y A, e
téerminos de seroconversion del HBeAg. No
demostrada relacion con los analogos de

nucleods(t)ido.
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Clinical Practice Guidelines

IOURNAL OF
HERATDLOGY

EASL Clinical Practice Guidelines: Management of chronic
hepatitis B virus infection

European Association for the Study of the Liver*
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Chionic HBV infection s 1 dynarmic process. The natural history
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El genotipo viral en la hepatitis cronica B
posee un pobre valor predictivo individual
en cuanto a la respuesta al tratamiento
antiviral, por lo que so6lo con él no se
deben de tomar decisiones vinculadas al
tratamiento.
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Determinacion del genotipo viral del VHB:

1-Ensayos de secuenciacion directa y analisis filogenético.

-Disefiados en el propio laboratorio y basados en la secuenciacion completa o parcial del gen Sy
posterior analisis filogenético (PHYLYP software, HepSeq, HIV-DB, Geno2pheno, Bioafrica, etc.)

-Comerciales (TRUGENE HBV Genotyping kit, Siemens Medical Solutions Diagnostics y HBV
Sequencing Assay de Abbott Molecular)

2-0Otros ensayos.
-Hibridacion reversa mediante sondas especificas (INNO-LiPA HBV Genotyping, Innogenetics).
-PCR a tiempo real alelo especifica y mixta genotipo especifica.
-RFLP

-Ensayos serologicos

-Ensayos en desarrollo no comerciales: Chips de ADN, RFMP, etc
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Caracteristicas del paciente

Hombre

28 anos

Hipertransaminasemia leve

Hepatitis cronica B HBeAg positivo
Nivel basal de ADN-VHB > 7.0 log Ul/mL
Hepatitis leve en biopsia hepatica (F1)
Multiples parejas sexuales (HSH)
Asintomatico

Serologias negativas para VHD, VHC y VIH
Sin otros datos de interés

Nivel de HBsAg de 4.2 log Ul/mL
Infeccion por el Genotipo A2 del VHB




Genoma viral del VHB

El genoma del VHB consiste en una molécula circular de ADN bicatenario de
3,2 kb, cuya cadena positiva se haya incompleta en su extremo 3'. Contiene
siete sefiales de iniciacion de la transcripcion que definen genes parcialmente

solapantes.

genoZpheno®

HBY resistance prediction from genctype (version 2.0}

I. General information

Birth date: joad:
Sample received: Sample collected
Sample ID: SCQETVr - B264 Fredicted genotype: (A2
Sample type: Report date:

ysician Reported by:

Il Substituions
RT domain:
SHB protein:
Escape:
ll. Resistance analysi

rug Prediction ‘Scored Mutations
Lamivudine | susceplibie none
Adefovir | susceplible none
Enlecaws | suscepine none
Tenofowe | susceplbs nonz
Tewwudine | susceptive none
Comments:

et




Caracteristicas del paciente

Hombre

28 anos

Hipertransaminasemia leve

Hepatitis cronica B HBeAg positivo
Nivel basal de ADN-VHB > 7.0 log Ul/mL
Hepatitis leve en biopsia hepatica (F1)
Multiples parejas sexuales (HSH)
Asintomatico

Serologias negativas para VHD, VHC y VIH
Sin otros datos de interés

Nivel de HBsAg de 4.2 log Ul/mL
Infeccion por el Genotipo A2 del VHB
Infeccidn por cepa salvaje en POL




3- Tratamiento: ETV

Journcl af Viral Heprtits, 2012, 19, 377-386
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First-line treatment of chronic hepatitis B with entecavir or
tenofovir in ‘real-life’ settings: from clinical trials to clinical

practice

8. Pol' and P, I..ampelﬁcuz iimite F Hidrtlogle, Hépiial Cachin, Universitd Parls Descartes, APHP, INSER M U. 1018, Farls, Frones;
and * First Gastroenterology Unit, Fondrzione TROCS (" Granda Ospedile Moggiore Foliclinies Universiti di ilano, Wik, Ty

Roscetved Decemsber 201 1; accaptad for publiation Fabruary 2012

STMMARY. Fntecavie (ITV) and tenofovir disaproxil fuma-
rats (TDF) ars polent ruclsoslide analoges (NUCE) rac-
ammendad a5 Brstline maotheapies for chronic hepatitis
B In Phass 1T tfals, ETV and TIF demensirated superior
efficary, and comparabla gafsty comparad with ather NUCs.
Ins long-terrn clinical shudies. both drugs achirvad viralogic
mesponser rates of around 95%, with very low rates of s
tamce cevelapment and good sty profies. Chnical trisk an
canducted under sandardired conditions with strict enval-
ment criteria that Bt the heterogeneity of study pogula-
thans, “Reallif’ populstions tend to be composed of @ wider
rangs of patients, often oMer and with difirent morhidities,
comerbidifies that may impact trestment efficacy and co
factons, such a8 smoking and aledhal intake, which can have

a direct impart m disease progresion. Resblils studies
provide hetter representafions of everyday clinical pracics
and are impartant to confinm the reslis nportad in dinical
studies and to identify rare ar kie-emerging advems events.
I five resl-lfe’ studiss of KTV in mere than 1000 patients,
up to 4 years of treatmen t resulbbed in virologic respanses in
76-06% of patients. Two nsablis studies of TDP reported
reupanss ratet of 71-92% after up to 21 months of treat-
ment. Low incidences of drug retigancs and Bvourabla
tokwabilities. wers repertad for both drugs. thus confimming
the resu s from registration trisk.

Keywords enbecivie. hepatitia Bvire, nucdeosds/ mueleotids
analogues, temokwic.

INTRODUCTION

1t estimated tht ane-thid of the workl's populatn bas

past or i 8 virus (HBV)
infection, with around 370 milin  being chronically
infected [1,2]. HEV-related liver fsikire, cirrhois and bepa-
tocellular carinoma (HCC) cumently accoumt for aver
1 million deaths amally [2]. The goal of cranic hepatitis
B ((HE) trestment & to improve survival by preventing
disase progresion to decompensated crrhost ad HCC
[1-3]. It & now well established that the sk of dissase
progression s reduced through the mstsined rechiction in
HEV DNA to undetectshle ket [4-6] The efective and

Abbreviations: ADV, adefovir; ALT, alanine transaminase: CHB,
chronic hepatsts B: GFH, estmated the glomerular Sitration rate:
IV, entecavis; HieAg. hepastss B e anfigen: Hisdg, hepatitis B
smurface antigen; HEY, hepatiss B viros HOC, hepatoceliulay casch-
moma; LVD, Bamivadine: NUCs, mdeca{flide analogues TOF,
tencfovie @ soprox Ramarate.

P—
Hépital Cochin, Université Paris Descartes, APHP, mmu U 1016
27 Rue du Faubouwg Samtjacgues, 75014 Pars, Pran,
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Pol S, Lampertico P. J Viral Hepat 2012; 19:377-86

sustained suppression of HEV rephcation can mesult in
s can even =
[7]. Purthermore, maintuining undetectahle levels of IV
DINA aka incresses the rate of hepasitis B e antigen {HBaAg)
and hepstitis B surfics aSgen (HBsAg) serocormersian,
which am abio deied endpeints of CHE therapy [1.2]
Mowever, HEV & not comgletely eradicated by treatment,
even i HisAg loss ocour. This is hecause of the peristence
of nuclear covalently cossd cireuar DNA and HEV DNA
integrated into the host genome, which may tigger HBV
reactivation or direct viral hepatocandinogenesis, respec-
tively. Long-term therapy @ requinsd in HBeAg(~) and in
HBeAg(+) patimts who cannot maintsin virdogic suppres-
sion off-treatment and for fhote with advanced liver disease.
Oue barsier to the success of longterm therapy is the
emergence of drug-redstant mutaik, which wre fraquently
obterved dusing trastment of OHB with lamivudine LVD),
adefovir {AIV) ar tedbivadine a5 monatherapies [2] Cunrent
guidelines, therefore, recomumend that the mest patent drugs
with optimal resttincs profls (e entscavir [ETY] and
tenofovic disaproxil fumarats [TIF]) shoukd be used a5 Gret-
line monotherapies in CHB [2.3] Thess two agents were
approved by the US Food and Drug Adsin istration (DA} far

Long-Term Monitoring Shows Hepatitis B Virus
Resistance to Entecavir in Nucleoside-Naive Patients

Is Rare Through 5 Years of Therapy
Daniel . Tenney, Ronald E. Rose, Carl J. Baldick, Kevin A. Pokornowskd, Betsy . Eggers, Jie Fang,
Michael J. Wichroski, Dong Xu, Joanna Yang, Richard B. Wilber, and Richard J. Golonno®
Patieats with chronic hepatitis B virus (HBY) infection who develop antiviral resistance lose
Muﬂmnwmwhmmmm-mm&mmm

cmv,) m HBV reverse at positions T184, 5202, or M250,
inth flamivudine (LVD) resi itutions M2041/V = L18OM.

]—h'e,“ ize results from ing of patients with HBV
mmmmymmmfmupmsmMDmmmgmlmm
from all patieats ine and when HBV DNA was detectable by polymer-

ase chain reaction =300 copies/mL) from Years 1 through 5. In addition, genotyping was
Fﬁ:mmmhmhnpmmwhmmm@ngu@.mmuw

DINA). I witro was ﬁ\!mlog,: iso-
Lates, und for HBV containi 1 substituti ging during ‘The results over 5
years of therapy showad that in i paients, the ive p ility of geno-
typic ETVr and geaotypic ETVr associated with virologic was 1.2% and 0.8%,
respectively, 1 i i bserved in LVD -y patieats,
a5 the LV resi itutions, a partial requi ETV, preexist, resulting in a 5-year
camubive probubilty of geootypic ETVeand genotypic ETV: smociated wih bredthroagh of
smmd-iau,mmw 1 ly four patie ies/mL HBV

ped ETVe, Camelusiarse Long term monitari dwwul Jow rates of

iy during 5 years of ETV therap: ding with potent

viral suppression and a high genetic barrier to resistance. These findings support ETV as a
primary therapy thar enables prolonged treatment with potent viral suppression and minimal

resistance. (Heparorocr 2000:#0:1503-1514.)

pproximately 400 million people wordwide have
chronic hepatitis B virus (HBV) infections, with 1

isk for chronic, life-threatening liver disexse.!
Antiviral therapy for HBV can provide suppression of

Abbrevisebons: ADY, acgvire ADVY, adefivir-restmz AS-PCR, allclepe-
ciffc, simgle.  poiymoTphlon pod siow: ECs, meaian &~

consenwrarion: ETV, enecavins ETVr, ovcaoiresimnr, enveciviv-
rerieaamo: HEV, beparial Swirar: LVD, lomivwdime: LVDr, kol b e-rericnm,
Rasvcie.retsssrce: ucleouie-matve, mucieick ressmeme matve, BT, esere
snaneripuase domatn of e HEV polerase; W1, wild gipe YMDD, goostee-
merbersbns.agpar s g

Froma Bival. o Waalingfd, CT.
Recetoe Awguse 20, 2008; aweyred Decowber 25, 2008,
Buckand Coloowss:

S Fran-
e, CA
Adines reprine roqueses o0: Dhnizd | Townzy, PR.D, Brtak Myers Spuith

wemyammﬁ-as@fmnm
Wiy
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viralreplication and hale disease progression 2 However,
fiminished with the emergence of
drug—rslm.nnums which eccurs most often with pro-
longed therapy and incomplete viral suppression.t
Resistance to nucleoside/nuclendde antivirals adses
through substitutions in the HEV polymerse reverse
transcriptase domain (RT), that arise spontaneously
through low-fidelity replication and are enriched through
drug-selective pressure.>? Antiviral therapies are charac-
terized by their barrier to resistance, which includes three
compenents: (1) the potency of the antiviral in suppress-
ing viral replication, (2) a “genetic barrier”, i.e., the num-
ber of genstic changes required to effectively reduce drug
susceptibility that results in virologic breakthrough, and
(3) the replication fitness of the resistant virus. These
factors act together to determine the levels of resistance
which emerge during therapy. Other factors related o the
particular binding site or mechanism of activity also con-
tribute to d the overall barrier to resistance.

ywn;{m.\gmsma Sy parsicipams hase been oyemed of
pavenal conglicer of bsresa. D, Wilber, Epgers, Colaowss, Daldick, Tenwsey,
‘Pbsruaurbs, ot X crom s 1n Bl dpers Squits

Limivudine (LVD) resistance (LVDr) arises with
changes in the HEV RT tyrosine-methionine-aspartare-

1503

Tenney DJ et al. Hepatology 2009; 49: 1503-14



Evolucion del tratamiento

Sem 1. ETV 0.5 mg/dia
Sem 48: Respuesta bioquimica

Respuesta Virolégica Parcial (2.4510g uimL)
Cambio ETV 1 mg/dia
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Evolucion del tratamiento

Sem 1. ETV 0.5 mg/dia
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Evolucion del tratamiento

Sem 1. ETV 0.5 mg/dia
Sem 48: Respuesta bioquimica
Respuesta Virolégica Parcial (2.451og uiimL)
Cambio ETV 1 mg/dia
Sem 132: Respuesta Viroldgica
Sem 164: Rebote viroldgico (2.721og UimL)

{Win5017) GHA- NOV

T T T T — 0
ENERO-D9 ENERO-10 ENERO-11 ENERD-12 ENERD-13 ENERO-14




Evolucion del tratamiento

Sem 1. ETV 0.5 mg/dia
Sem 48: Respuesta bioquimica
Respuesta Virologica Parcial (2.451og uimL)

Cambio ETV 1 mg/dia
Sem 132: Respuesta Viroldgica
Sem 164: Rebote viroldgico (2.721og UimL)
Sem 192: Rebote viroldgico? (6.94log UimL)

Rebote bioquimico (aLT 233 uiL)
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De los siguientes perfiles de mutaciones de resistencia en
la RT del gen POL del VHB ¢ Cual caracteriza la resistencia
genotipica a Entecavir?

a-rtL180M + rtM204V + rtA181T/V
b-rtL180M + rtM204V + rtN236T
c-rtL180M + rtM204V + rtS202G
d-Todas son correctas
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Las mutaciones de resistencia se seleccionan en diferentes regiones del gen
de la polimerasa y son especificas de cada farmaco o familia de farmacos.

w — — Table 1. Patterns and pathways of antiviral drug resistance in chranic hepatitis B in the context of cross-resistance
e i i Pathiay Aming a4 subsftuton nthe rtdomain W W OEV AV TR
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tg;mer Mol ML M2V L-nuceoads (LMNILAT) MOV R R | § §
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R et Moy —— Shared (LMV, LaT. ADV)  A1BATIV R R § R |
ieaT
IA 81 ‘u' an I:r N2 wr ause rod }A.-c tint Iw!y RAVLGICM OGN DWW{AW.TFW A181TN*N2$T H H 5 H H
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or aACIGTmuln, The IAIOIVI ko seocorke do payiowvend — Nodifed from Zoulm and Locarin (2009} 18, Copyright (2009 with permisson from Elsever.
o (0F) oy corberd y i s s s 134, pecato b crfres | intermediate sensitwviry; . resistant; 5, sensiive based on cell culbure and clinical,

Zoulim F and Locarnini S. Gastroenterol 2009; 137: 1593-1608 Zoulim F and Locarnini S. J Hepatol 2012; 56: S112-S122
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Determinacion de variantes resistentes

Métodos genotipicos:

1-Ensayos de secuenciacion directa:

-Poblacional: Elaborados en el propio laboratorio o Comerciales (TRUGENE HBV Genotyping kit de Siemens Medical Solutions
Diagnostics y HBV Sequencing Assay de Abbott Molecular para variantes del gen POL)

-Clonal.

-De Nueva Generacion: Pirosecuenciacion (454 Life Sciences/Roche Diagndstics), terminadores reversibles (lllumina),
secuenciacion a tiempo real (Applied Biosistems y Pacific Biosciences/Gen-Probe), etc.

2-Ensayos de deteccién de mutaciones puntuales (PMA).

3 nuclpolide seguence
o ., . e . . G o - A GG CC T
-Hlbrldacmn_ mediante son(,j_as espe_cmcas (LiIPA, Innogenetics). “A Gy, Polmorase
-PCR selectiva (alelo especifica y a tiempo real). s G"E‘r‘qm:r_:-'
-Minisecuenciacion (PCR + hibridacion) C-'.'I?CTAGAC’ .
-RFLP. —
-Microarrays con oligonucleotidos (Chips de ADN) . [ ’ '
-Espectrometria de masas basada en RFMP c PPl my gumee "‘_,_,JIH \5 L L
A AT |y W [ S
a T T A A
Métodos fenotipicos: " ¢ nuceotce aaded

1-Ensayos enzimaticos de la polimerasa viral.
2-Modelos de cultivo celular para el analisis de la replicacién viral en lineas HepG2 (Southern Research).

3-Aproximacion al Fenotipo virtual (SeqHepB, Geno2pheno HBVSeq, HBV Grade, etc).




Evolucion del tratamiento

Sem 1. ETV 0.5 mg/dia
Sem 48: Respuesta bioquimica
Respuesta Virolégica Parcial (2.451og uiimL)

Cambio ETV 1 mg/dia
Sem 132: Respuesta Viroldgica
Sem 164: Rebote viroldgico (2.721og UimL)
Sem 192: Rebote viroldgico? (6.94log UimL)

Rebote bioquimico (aLT 233 uiL
Genotipado POL: rtl180M, rtS202G y rt204V
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Caracteristicas del paciente

Hombre

ALT casi normales

Alta carga viral (> 7.0 log Ul/mL)
HBeAg positivo

Respuesta Viral Parcial

Lenta disminucion de la CV

CV persistentemente detectable




Estudios de resistencia a ETV mediante SNG (HiSeq)
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Fig. 2. Comparison of HiSeq sequencing and direct PCR sequencing on HEV test results from 49 patients. Thirteen patient samples were drug-resistance-mutation-positive
using the Hiseq 2000 analysis but negative using the ditect PCR sequencing analysis (3730 sequencing), and 36 patient samples showed more mutation sites in the Hiseg
2000 than in the 3730 analysis,

Han Y et al. J Virol Methods 2013; 193:341-7.



Estudios de resistencia a ETV mediante RFMP (MALDI-TOF)

rt184 Thr
CTCAGTTTACTJAGT GCCAT
A X Ili | f /"nl 2025 (AGT)
| w \f \f Y A L 4032.2
NIV & A/ ‘Wq‘ VY 250M (ATG)
rt202 Ser e

TGGCTTTCAGTITATGTGGA 184T (ACT)
31011
H\ALM » 2 5001
|
1841 (CTT)3645.5
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Mass-to-change ratio, m/z

1250 Met
TTAACTTQA

Figure 1. Comparizon of the results of the HepB Typer-Entecavir kit and direct sequencing assays for detecting mixed genotypes. Sera were
taken from patients infected with HBV and carrying entecavir resistance mutations, and examined using the HepB Typer-Entecavir kit and direct
sequencing assays. (A) Molecular masses of 2769.2/2101.0 and 30467 represent Thr (ACT) and Leu (CTT) of codon rt184, respectively. However,
the direct sequencing aszay determined only the Thr (4CT) of codon rt184 in the clinical samples. Molecular mass of 40322 represents Ser (4GT)
of codon 202, Molecular masses of 3845.5/3755.9 represent Met (ATG) of codon 230 Each coden is indicated by a red box in the sequending
chramatagram. Al, absolute intensity; mdz, mass-to-charge ratio,

Ahn SH et al. Clin Mol Hepatol 2013; 19:399-408.
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Evolucion del tratamiento

Sem 1. ETV 0.5 mg/dia
Sem 48: Respuesta bioquimica
Respuesta Virologica Parcial (2.451og uimL)

Cambio ETV 1 mg/dia
Sem 132: Respuesta Viroldgica
Sem 164: Rebote viroldgico (2.721og UimL)
Sem 192: Rebote viroldgico? (6.94log UimL)

Rebote bioquimico (aLT 233 uiL

Genotipado POL: rtl180M, rtS202G y rt204V
Rescate TDF 300 mg/dia

Sem 48: Respuesta Viroloégica
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Consideraciones a la resistencia antiviral en la HCB

Las recomendaciones de manejo del tratamiento en la HCB dan
poco valor clinico a la identificacion de mutaciones asociadas a la
resistencia antiviral, ya que esta informacion rara vez influye en la
eleccidon de la terapia.

Las pruebas de resistencia habitualmente no se estan
recomendando al asumirse que los incrementos de carga viral son
Indicativos de resistencia antiviral.

La resistencia a analogos de nucleos(t)idos soOlo puede ser
confirmada con ensayos genotipicos o fenotipicos en el
laboratorio.



Tasas de resistencia a NUC(t) en pacientes con HCB
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Figure | Resistance rates of available nucleos(t)ide analogs in hepatitis B patients. Mote that no tenofovir resistance has been seen through 4 years of follow-up -
Abbreviations: e+, hepatitis B e-antigen positive; e—, hepatitis B e-antigen negative: lam-ref. lamivudine refractory.

Osborn M. Infect Drug Resist 2011; 55-64.



Estudio Oriente: ETV en Espafia

Original aricle 835

Efficacy and safety of entecavir in clinical practice in
treatment-naive Caucasian chronic hepatitis B patients

Maria Buti®, Rosa Maria Morillas®, Martin Prieto™, Moisés Diago®, Juan Pérez',
Ricard Sola Lucia Bonet?, Arﬂonlo Palau™, Milagros Testillana',

Javier Garclasamamego' Manuel Rc-drlguezk and the ORIENTE Study Group

Background Entecavir is an eflective trestment for
chronic hepatitis B. However, data from clinical practice are
limited, especially in hepatitis B & antigen (HBeAg)-positive
patients.
Mathods We retrospectively analysed dats from 190
nucleos(Dide-naive chronic hepatiis B patients treated
with entecavir (0.5mg/day) in 25 Spanish centres.
Virological response (hepatitis & vinss DNA <501U/mi by
PCR), response (slsnine
1xwmlummma’eunmmw.
sasessed at weeks 12, 24, 36 and 48
Results The cobort was 73% male, 84% Caucasian, and
30% HBeAg-positive. Thirtyfour per centof the patients
who underwent biopsy had advanced fibrosis/ cirrhosis.
At baseline, the median hepatitis B virus DNA was 594
1U/mL At week 48,
83% of the patients (61% HBeAg- positive; 92% HBeAg-
negative) achieved a virological response and 82% (78%
HBelg:positive; 83% HBeAg-negative) of those with
elevated baseline slanine aminctransterase showed
& biochemical response. Twenty-six per cent (14/54)
of the HBeAg-positive patients lost HBeAg and 229%
(12454) achieved seroconversion to anti-HBe. A significant
correlation was cbserved between virological response
81 wesk 12 and the rate of seroconversion 1o anti-HBe
8t week 48 (P=0039). This correlation wes also noed
8t weeks 24, 36 and 48 (P=0.003, D002 and 0.017,

Introduction
Chronic hepatitis B (CHB) affects approximarely 350
million individual, and every year, sround 600 000 peaple
die fram CHB-related liver diseases [1]. According w the
Eurgpean Cenure far Discase Contral [2], 6369 cascs
of hepatitis B infection were confirmed in Europe in 2008
(129 cases per 100000 inhabitants). Spain sccounted
far aver 106 of these cases (758). In contrast to seversl
Eurogpean countries, sn incresse in the incidence of
hep-uuc B virus (HBV) infection was observed in Spain
ctween 2006 and 2008 (11=17 cases per 100000
m)-hums:.
Individuals suffering from CHB arc at 2 greatcr nsk
of death and of developing cinhasis, hepatic decom.
pensation, and hepameellular carcinoma [3-5). The Risk
Ewlustion of Virsl Load Flevation and Associared Liver

OSS4EUIX (@ 2012 Wakirs Kluwer Hsilh | Liggincss Wikins & Wikng

‘Copyright © Lippincott Williams & Wilkins. 1

respectively). Three patien s (2%) showed clesrance of
hepatitis B surface antigen. No resistance to entecavir was.
observed Treatment with entecavir was generally well
olesated No petients discontinued treatment due to
adverse events.

Conclusion Entecavir monotherapy in dlinical practice
was. well tolerated and resulted in a rapid and significant
reduction in viral load. A& virological response at week 12
correlated with the rate of to
anti-HBe at week 48. Eur J Gastroenterol Hepail
24:535-542 @ 2012 Wolters Kluwer Health | Lippincott
Williams & Wilkins.
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Disease/Cancer study demonserated that progression to
liver cirthosis, carcinoma and I lated
mactality correlates stmngly with the level of cireulating
HBV DNA [34]. The cumulative incidence of cirrhosis
inercased fom 4.5% in parients with an HBV DNA level
less than 300 copics/ml to 362% in paticnts with HBV
DNA levels of at least 10° copicsiml (P < 0.001) [4].
Consequently one of the abjectives of treatment is
o suppress mwplication of HBV ths mducing the
necrainflmmatory sesponse and SWPRING of tevering
progression of liver discase [6-8].

Hepatids B ¢ sntigen (HBeAg) scmoomversion is an
important goal in clinical remission and in the transition
 inactive camier status [9]. ke may be spontancous or
indueed by weatment and is asociated with seduced
ineidence of hepatic complications and improved survival,

DL 10109 TMEG 08014378351 1257

of this article is

Buti M et al. Eur J Gastroenterol Hepatol 2012; 24: 535-42
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Long-term hepatitis B surface antigen (HBsAg) kinetics
during nucleoside/nucleotide analogue therapy: Finite
treatment duration unlikely

Stéphane Chevaliez' ™, Christophe Hézode™”, Steph.me Bahrami*, Marion Grare',
Jean-Michel Pawlotsky'*
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See Focus, pages 641-60

Background & Aims:Informafion regarding ling-term HBsAg
inetics during trestme nt

kely to occur during the patient’s lifetime, even il HEV

analogues
s limited The aim of the present study was to assess whether
finite mucleoside/mnucleatide andlogue trestment duration wuld
e envisuged during the patient's lifetime
Methods: Patients with chranic hepatitis B receiving different
scheddules af nucleoside/nucleatide analogues were followed ot
& median duration of 102 nnths, 1.2, &5 years (interquantile
range: B8-119 months ). Long-term HEV DNA and HEsAg level
e ties were modelsd in order to estimate time to clear HBIAE
during therapy in patients with undetectable HEV DNA.
the but,

et restucei on in the level of HBSA in most of the patients Thres
pattems of HEsAg level declines were idertified: deciine during
Ioth the detectable and undetectsble HEV DNA phases; decline
during the HEV DNA detectable period only: deciine during the
HBV DNA undetectable period orly. The mean HESAg titer at
the time when HEV DNA became undetectasble was
329 4 049 Logiginternational units (1)/mil, and the mean dape
wis ~0007 +0.007 LogioIjmanth. Le. an average deciine of
084 Logun Wfyear. The carresponding alculated median mm-
e of years nesded to clear HBsAz vas 52 2 years (interquantile
range: 38-1427)

Conclusions: This study. based an the very lang-term fallow-up
af patients with chronic hepatitis B treated with potent nuceo-
side frucleotide analogues, shows that HBsAg clearance & unkis

R 27 juty 201 rceived i renal o 19 Nvemer 2003 Qo et 30
T 2012, QAN e 3 DT 202

* Comespmting ashor AGSres: Depa Sme o VScingy, HIpis Biemsi Misacus.
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01 25 fax: 133 140812830
Ema adies; sephane chevilicoboma i & (3 Cheva i)
Ao HEV,

covademaly cioasd cicalar DNA: HEaAg Repaniss B ¢ antigen: FN inaerfeme: Bl
nsermaioeal uade; HIN, hegaiis D viess: P, pulymesn chain reackion; IR,
[or——

comralied. Thus, lifetime therapy is required
in the vast majarity of HEV-infected patierts.

©2012E Published
by Eisevier BV All rights reserved

Recent develapments in the antiviral treatment of dhonic hep=
atitis B vinus (HBV) infeetion have emphasized the need far bia-
markers that are predictive of westmen: outcomes and can be
used to tailar therapy to the individual patient. In chronic HEV
earriers, hepatitis B surface antigen (HBSAg) is produesd 25 &
fesut of tramlasion of messenger RNAS generated from trans-
criptionally active cccDNA or integiated HEV DNA sequences
in the host gename. HIsAg is present in the envekipe of infec-
tiows HEV wirioms and in non-infectious spheres and tubutes.

trolled. either spantaneously (insctive carriers) or by antiviral
therapy [1-4].

A mumber of recent studies have demonstrated the clinical
utlity of HBsAg quantification in monitoring HEV therapy |15~
14]. Indeed. early on-treatment serum HEsAg levels predict the
sustained past-treatment respanse ta therapy and the eventual
subsequent HEsAg dearance in patients with bath hepatitis § &
antigen { itive and HBeAg-negative chronic hepatitis
B treated with  finite duration of pegylated interferan (IFN)-a
[15-9]. HB3Ag dearance. oilowed ar not by Hil serocanversion
(appearance of ant-HBs antiadies) charaderizes & sustained
remisian of HBY infection.

quantitative HEsAg level assays are available.
Three mmmercial assays, the HisAg assay on Architect” device
(Abbott Dizgnostics, Chicaga, Ilingis). the HBsAg Il Quant assay
n Elecsys® or Cabas® e devices (Roche Dixgnastics GrbH.
Mannheim, Germany), and the Lissan®XL HBsAg Quant assay
n Lisisan®L device (Dissorin, Saluggia, kaly) are approved in
the Burope an Unian: they are avsilabie b researdh use anly in

Journat of Hepatology 2013 vol 58 | 676683

Chevaliez S et al. J Hepatol 2013; 58:676-83

Serum HBsAg Decline During Long-
term Potent Nucleos(t)ide Analogue
Therapy for Chronic Hepatitis B and
Prediction of HBsAg Loss

Poeland Zowteadif,! Betfina E Hamsea,U' Asseke ) wn Vewes!
Charfes A B. Boncher? and Hamy L A Janssea'

egar e o Gasmmerlogy and Hepmolagy, Deparamem of Biosemistis,
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infiction. However, HBsAg lass s rardy olmerved during therapy
with ETV and TDF tp to 5 yeats [1, 2).

Recent dita indicate thut HBeAg quentification during HEV
trestment has additionsl value to HEV DNA quantification,
and on-trestment HBsAg w shown to predict 2 sustained off.
treatiment response to pegelate] tnterferan (PEG-IFN) therspy
[4-7]. HBshg levels reflect intrabepatic covalently dosed de-
cular DNA (cecINA), the lrmiting factor in complete clearance
of chronic HEV infection, and could probubly be uted st 1 sur-

md Degarmmare of v
e Nethatants

Nudeas(t)ide analogues strongly inhibit viral replication in
chronic hepatitis B (CHB) infection, but knowledge of their
longterm effect om serum hepatitis B surface antigen
(HBsAg) levels and HBsAg loss is lacking. Seventy-five CHB
patients with virological response (VR) to ETV or TDF wenre
induded. HBsAg decline 2 years after VR was most po-
nounced in HBeAg-positive patients. Age, alanine amino-
transferase, and HBeAg loss were associated with HBsAg
decline in HBeAg-positive patients. Predicted median time to
HBsA g loss was 36 years for HBe Ag- positive and 39 years for
HBeAg-negative patients. Thus, most patients treated with
ETV and TDF will probably need decsdes of therapy to
achieve HBsAg loss.

Continuous therapy with entecavic (ETV) or tensfonie (TDF)

wogate mark the interaction between the fmmune system
and the virus [8 9]

However, data on the effect of nudle(i)ide anslogue (NA)
therapy on HBaAg kvelt sre uncesr and predominanly
deseribed for lett potent NA [5, 8, 10, 11].

The kinetic: of serum HBsAg levels during long-term potent
suppression of HBV DNA by T 2nd ETV therapy are currendy
unknen. The aims of our study were (1) to investigate HBsAg.
Minetics in patients sucashily treted with long-term ETV ar
TDF, (2) to identify fuctors astodiated with HBaAg dectine, nd
{3) topraficttre tnent durstion raquirad to achieve HEeAg lose.

Study Population
Al eonsecutive chronic HBV patients treated with ETV or
TDF theripy at the Eratmue MC University Madical Cener
Ratterdam were incduded Patients were eligible if they had
Vi; HBV DNA <100 TU/mL) for at lest

reaudss in afvirl
of patients with chronic hepatiis B virs (HBV) [1, 2] Curent
treatment guiddines enmphasiee HEV DNA suppression 2
“HBV-related

Liver disease [3].

‘HBaA,

e
endpoint of HEV therapy and approximates dlinical cute of the

Focoivcel 38 Jonsy T 1, accspeee 72 bsch 7011
LAy

o Spb, e Sercos, N, FcEre, ared Motk Al TGT SRS T oo
Premrelinpart. ThaLiar Syt liver
Disammas Beuton, Miesachusars, Octr 2010 Absrict 3.

8 weeks betweens Apeil 2003 and Piecerber 2008, Patients were
exchuded if they had viral coinfictions (s, buman inmunode-
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