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Las vacunas para la hepatitis C, favorecen la
produccion de anticuerpos que protegen contra su
infeccion

68%

1. Cierto

2. |Falso




Comparado contra la hepatitis By el VIH,
la hepatitis C NO es curable

61%

1. Cierto

2. |Falso




El anticuerpo contra la hepatitis C,
produce una inmunidad para el resto de
ERVITE

76%

1. Cierto

2. |Falso




La hepatitis C es altamente sintomatica y mortal

56%

1. Cierto

2. |Falso




La hepatitis C aguda con ictericia tiene
peor pronostico

59%

1. Cierto

2. |Falso




Desafios para Hepatologia

Las enfermedades del higado son la causa #5

de muerte en el mundo y sigue en aumento

Hepatitis B: 370 millones

Hepatitis C: 170 millones

Virus immunodef: 40 millones:

— 3.0 millones con Hepatitis B

— 4.5 millones con Hepatitis C

Williams R. Hepatology 2006; 44:521-6.



Prevalence of
HCV-specific antibodies

B High: =3.5%
B Moderate: 1.5~-3.5%
O Low: <1.5%

O Mot applicable

—— GBD regions

«=eeesis |nt@rmational boundaries

Nature Medicine 19, 850-858 (2013)




Hepatitis C
* Ya desde 1970 se sabia que existia una razon
para la hepatitis no-A, no-B
* Virus RNA

e Descubierto en 1989




Factores de riesgo

 Hemodialisis
Drogas intravenosas

* VIH (20-30%)
Drogas intranasales

* Tatuajes
Ocupacional

e Encarcelados
Transfusion o transplante

e Conyuge (raro)
<1992

e Hija/o paciente HCV (2-
MSM jalop (

38%)



Hepatitis C en VIH

* 20-30%

e Ha pasado a ser una causa importante de
morbimortalidad (44%)

* Progresion mas rapida hacia cirrosis (5 anos

promedio, en lugar de 20-30 hasta cirrosis)

Hernandez MD. Curr Opin HIV AIDS 2011;6(6):478-82



Recomendacion del CDC 2012

* Serecomienda realizar prueba para Hepatitis

C atodas las personas nacidas entre 1945 y
1965 sin importar sus factores de riesgo:

— Basado en factores de riesgo el diagnostico era
<50%

— 5x mas riesgo a ser HCV positivo
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Testing baby boomers saves lives
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+3 Million in4
About 3 million adults in the US are Up to 3 in 4 people who are infected
infected with the hepatitis C virus, don’t know they have hepatitis C

SRR B L so they aren’t getting the necessary
' medical care,

1945-1965

Babw boomers, anvone born from 1045 through 1065,
should get tested for hepatitis C.

Source: CDC Vital Signs, Mav 2013 | www.ede.gov/vitalsigns
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AMERICANS BORN
DURING THESE YEARS
HAVE THE HIGHEST
RATES OF HEPATITIS C.




Hepatitis C aguda

Dentro de los primeros 6 meses despues de |a
exposicion

HCV RNA por PCR (2 semanas despues)
Anticuerpo para Hepatitis C (6 semanas despueés)
ALT/AST se elevan (10-14 semanas después)

15-20% de cura espontanea



+/- Symptoms

Il HCV RNA
B ALT
B Anti-HCV
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Factores que predicen cura
espontanea de la Hepatitis C

Ictericia
ALT elevada
Femenina

Joven

Aguda

 Genotipo1

* Antigeno Hepatitis B

superficie positivo



Figure. Testing Algorithm for Discrete Recognized Hepatitis C Virus (HCV) Exposure®
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Pruebas para Hepatitis C

Anticuerpo para Hepatitis C (tamizaje)
HCV RNA por PCR (confirmatoria)
RIBA

Hepatitis A/HepatitisB/VIH

Genotipo

Fibrosis



Historia natural hepatitis C

v

Spontanecus Chronic
clearance infection

N A

30%

Stable chronic Slow fibrosis Rapid fibrosis
infection progressicn progressicn

=20 years [ potentially
not within a lifetime)

=20 years

Compensated cirrhosis
{in ~20% chronically infected}

v

Decompensated Hepatocellular
cirrhosis carcinoma
[ A‘




Staging according to Metavir Score
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° |
F | ibrosis del higad
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Portal fibrosis Portal fibrosis
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: hepatitis " hepatitis ' cirrhosis®™ carcinoma
Septal fibrosis Cirrhosis

Progression of
liver fibrosis




;A quien se le debe dar
tratamiento?

e ;Atodos?

e Atodos, excepto aquellos que tengan una

sobrevida menor de 12 meses



;Que se consigue con el
tratamiento?

e Reducir la mortalidad:

— Enfermedad hepatica avanzada y sus

complicaciones
— Carcinoma hepatocellular

— Sintomas (vasculitis, linfoma)

* Incrementa la sobrevida del trasplante



e Eltratamiento para la hepatitis C,
independiente de la otros factores: la cura
(SVR) conlleva una reduccion de la

mortalidad de todas las causas.

Backus Ll et al. Clin Gastroenterol Hepatol. 2011;9(6):509-516.

Backus LI et al. Hepatology 2013;58(4):1508-10
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Fig. 1. Survival outcomes for al-cause morality in patients with
HCV and advanced hepatic fibrosis with and without sustiined winal ogic
res ponse | SVR)




;A quien se le debe dar prioridad?

Fibrosis avanzada (F2/F3/F4)

Sintomas (vasculitis, linfoma, porfiria cutanea

tarda)

¢Fatiga?

e ,;Otras enfermedades hepatica (HBV, HIV, higado
graso?)

o ;Diabetes mellitus?



;Como se define la cura?

* Respuesta virologica sostenida-
SVR(Sustained virogical response):

— HCV por PCR negativo (no detectable) por lo
menos 12 semanas despues de finalizar el

tratamiento



.Como calcular la fibrosis?

* Prueba serologica (Fibrosure)
» Elastografia (Fibroscan)
* Biopsia hepatica

* Imagenes




Tratamiento

1. Genotipo
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Mechanism of action of Hepatitis C Virus (HCV) drugs

Hepatocyte

’ib HCV polyprotein
+HCY RMA /__'/’
HCV NS.’JNS-‘A Proteas®
cleaves
complex

/ HCV polyprotein

Protease inhibitors
ime MS3
7 previr Iysm - VA = —_— m ' »
- HCV RNA | MssB |[rsaa )l mssa

Paritaprevir (Viekira PaED

Replication complex
formed from cleaved proteins

X

6 Ribavirin?

May inhibit HCV polymerase
Mechanism not completely understood

MNS5B polyvmerase inhibitors
G ofosbuvir (Sovaldi™, Harvoni™
C Dasabuvir (Vickira PateR

é Pegylated interferon alfa (Peglntron®, Pegasys®)

Interferon stimulates cellular immune responses through a
number of pathways

MNS5A inhibitors
& Ledipasvir (HarvoniZp
O mbitasvir (Viekira Pakep
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CCC-DNA de la Hepatitis B
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Vesicular transport

to cell membrane

Reservorios de VIH

Follicular Dendritic
Cell

IL-6

Follicular T
Helper Cell

IL-21

B Cell

Antibody Class

Switching

LT
i }* ~ Plasma Cell

Antibody Production

Germinal centers have long been
known as a hotbed of HIV reservoirs.
Researchers recently noticed that both
humans and non-human primates
displayed elevated levels of Tfh cells.
Vinuesa states Tth cells may actually be
hindering the immune response to
fight HIV (the reference describes
several possible mechanisms).

Follicular dendritic cells harboring HIV
preduce excessive IL-6, which
promotes the differentiation of Tfh calls
through its hallmark transcription
factor, Bel-6. While Tfh cells can
promote B cell maturation and
antibody production, these antibodies
were not found to be effective for HIV
neutralization. In addition, Tfh cells
themselves may be a reservoir for HIV.




FDA guidance document | | Proof of concept for
on developing DAAs IFN-free regimens
IL28B added to
Peg-IFN alfa-2b
HCV cDNA SNFs near IL285 labeling
cloned Proof of concept predict Peg-IFN +
for DAAs ribavirin response
Clinical practice
_ guidelines revised
HCV genotype HCV replicon HCV replicated
classification developed in culture Proof of concept for
| | | 4-drug regimens
Jan Jan [ Jan [ Jan | [ Jan
1990 1995 2000 2005 2010

IFN alfa-2b

+ ribavirin
approved

Peg-IFN Peg-IFN
IFN alfa-2b IFN alfa-2a IFN alfacon-1|| alfa-2b alfa-2a DAAs boceprevir and
approved approved approved approved || approved telaprevir approved
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| ABT-333
ABT-450/r
Ledipasvir

| ABT-267 |

Faldaprevir

Specific drugs

Boceprevir Asunaprevir

- Daclatasvir
lelaprevir — :

Simeprevir

l | Sofosbuvir |

= Pre-2011 m—7()]] —— ()] s— ()] 3 — ()] —(15 e— )] —

PEG-IFNa PEG-IFNA
Ribavirin
| NS3/4A Pl
L] Nucleoside NS5B inhibitor
L1 NS5A inhibitor
Bl Non-Nuc NSSB inhibitor

Non-specific drugs Mon-specific agent

MNature Reviews | |




Ledipasvir and Sofosbuvir for Untreated
HCV Genotype 1 Infection

Nezam Afdhal, M.D., Stefan Zeuzem, M.D., Paul Kwo, M.D., Mario Chojkier, M.D.,
Norman Gitlin, M.D., Massimo Puoti, M.D., Manuel Romero-Gomez, M.D., Ph.D.,
Jean-Pierre Zarski, M.D., Ph.D., Kosh Agarwal, M.D., Peter Buggisch, M.D.,
Graham R. Foster, Ph.D., Norbert Bridu, M.D., M.B.A., Maria Buti, M.D., Ph.D.,
Ira M. Jacobson, M.D., G. Mani Subramanian, M.D., Ph.D., Xiao Ding, Ph.D,,
Hongmei Mo, M.D., Jenny C. Yang, Pharm.D., Phillip S. Pang, M.D., Ph.D.,
William T. Symonds, Pharm.D., John G. McHutchison, M.D.,
Andrew J. Muir, M.D., M.H.S., Alessandra Mangia, M.D.,
and Patrick Marcellin, M.D., Ph.D., for the ION-1 Investigators*

M EMGL | MED 370720 HMNE|M.ORG  MAY 15, 2014



Table 2. Response during and after Treatment.

Response

HCV RNA <25 U/ ml
During treatment — no./total no. (%)*
At week 2
At week 4
At week 12
After end of treatment — no. (%)

Virologic failure during treatment — no.
Relapse — no.
Lost to follow-up — no.

Withdrew consent — no.

LDV—SOF
(N=214)

174213 (82)
213/213 (100)
213/213 (100)

0

1
2
0

12-Wk Regimen

LDV-SOF + RBV
(N=217)

181217 (83)
215/217 (99)
214/214 (100)

0

0
4
2

24-Wk Regimen

LDV—SOF
(N=217)

LDV-SOF + RBV
(N=217)

179/216 (83)
216/216 (100)
213/214 (>99)

180/217 (83)
217/217 (100)
216/216 (100)

At week 4 00 03 215 (99 215 (99)
e At week 12 211 (99) 211 (97) 212 (98) 215 (99

1 0

1 0
2 2
1 0

* Data shown are for patients for whom HCV RMNA results were available.




Tabda 3. Treatment Discontinuations, Adverse Bvents, and Hematologic Abnormalities.*

variable 12k Fegimen 24-wk Ragimen

LDV-50F LDV-SOF + RBY  LDV-SOF  LDV-S0F + RBV
{N=-214) {(M=217) [MN=1217) (N=217)

Duration IrTE oo 13719

Discontinuation of ledipasvir- sofosbuvir owing to 1] ] 4 (2 B [3)
e ZvErse evant — no. of patients [34)

Sarious adverse event— no. oF DETEnts o8] T T 1% (B) ol ]

Any adverse event — no. of patients (3) 169 79 185 (85) 178 (B2} 200 (92)

Common adverse events — no. of patients (36)§

Fatigue 44 21) 79 (36) 53 (24) B2 [38)
Headache 53 [25) 40 (23) 54 (25) 65 (30}
INSOMminia 17 (8} 45 (21) 26 (12} 47 (23}
Hauses 24 (11} 37 (17 29 (13) 32 (15}
Asthenia 14 {7} 23 (11) 20 (9 26 {12}
Diarrhea 24 (11) 18 (B} 24 (11) 14 ()

Rash 16 (7} 71 (10 16 (7} 27 (13}
Irritability 11 5) 17 (8) 17 {8) 24 [11)
Cough 6 (3) 71 (10 16 (7} 25 (13}
Pruritus 11 {5} 27 (10 E (4 20 (9

Anermia 0 25 {12 0 22 (10)

Hematologic abnormality — no. of patients (5]

Decreased hemoglobin level
<10 gydl 0 0
<85 g/dl 0 0

Lymphocyte count <350 per mm® 1] 1]
Heutrophil cownt 500 to <7 50 per mm® 1§=1}) 301y
Platalet count 25,000 to <50,000 per mm® 1§=1}) 1{=1)

= Plus—minus values are means +50.
1 Commaon adverse avents were those that coowrred in at least 105 of the patients in any group.
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Figure 1. Patient disposition during the study. AE, adverse event; LDV, ledipasvir, SOF, sofosbuvir; LT, liver transplantation;
RBV, ribavirin.




BACKGROUND & AIMS: There are no effective and safe

treatments for chronic hepatitis C virus (HCV) infection of pa-
tients who have advanced liver disease. METHODS: In this
phase 2, open-label study, we assessed treatment with the
NS5A inhibitor ledipasvir, the nucleotide polymerase inhibitor
sofosbuvir, and ribavirin in patients infected with HCV geno-
types 1 or 4. Cohort A enrolled patients with cirrhosis and
moderate or severe hepatic impairment who had not under-
gone liver transplantation. Cohort B enrolled patients who had
undergone liver transplantation: those without cirrhosis; those
with cirrhosis and mild, moderate, or severe hepatic impair-
ment: and those with fibrosing cholestatic hepatitis. Patients

achieved b uf patients. In coho transplant re-
cipients), ; ras achieved by of patients
without cirrhosis or with compensated cirrRosis, by 85%—88%
of patients with moderate hepatic impairment, by 60%-75% of
patients with severe hepatic impairment, and by all 6 patients
with fibrosing cholestatic hepatitis. Response rates in the
12- and 24-week groups were similar. Thirteen patients (4%)
discontinued the ledipasvir and sofosbuvir combination pre-
maturely because of adverse events; 10 patients died, mainly
from complications related to hepatic decompensation.
CONCLUSION: The combination of ledipasvir, sofosbuvir,
and ribavirin for 12 weeks produced high rates of 5VR12 in
patients with advanced liver disease, including those with

decompensated cirrhosis before and after liver transplantation.
ClinTrials.gov: NCT01938430.




Ledipasvir and Sofosbuvir for HCV
in Patients Coinfected with HIV-1

tenofovir and emtricitabine with efavirenz, rilpivirine, or raltegravir.

N ENGL) MED 3738 MNEJM.ORG AUGUST 20, 2015

Table 2. Response during and after Therapy.*

Ledipasvir-Sofosbuvir
Response for 12 Wk (N=1335)
no. (%)
HCW RNA<LLOQ
During therapy period
At wk 2 272 (81)
At wk 4 331 (99)
After end of therapy
At wk 4 324 (97)
Virologic breakthrough during treatment 2(1)

Relapse in patients with HCV RNA <LLOQ at 10 (3)
end of therapy

Death 1(<l)

* LLOQ denotes lower limit of quantification (HCV RNA in serum, <25 U per
milliliter).

T A sustained virologic response 12 weeks after the end of therapy was the pri-
mary end point.




Hepatitis C: genotipo 1

Assess prior treatment history
and fibrosis stage

v

| Decompensated cirrhosis?* |

[
MNo

Treatment-naive?

Antiviral treatment should only be
undertaken by an expert in the
management of such patients

Type of treatment failure
[
v v v

Pricr failure with

Prior failure with
sofesbuvir containing
regimen

Prior failure with protease
peginterferon and inhibitor, pagintarferon,
ribawvirin and ribavirin

v v

[
No

¥ 1 ¢

Ledipasvir-sofosbuvir
% 12 weeks
OR
Ombitasvir-paritaprevir-ritcnavir
plus dasabuvir with ribavirin
x 12 to 24 weaksT
OR
Simeprevir plus sofosbuvir
x 24 woaks ¥

Ledipasvir-sofosbuvir
x B to 12 weeksf

OR
Ombitasvir-paritaprevir-ritonavir

plus dasabuvir with or without ribavirin

x 12 weeks®
OR

Simeprevir plus sofosbuvir
x 12 weeks

Ledipasvir-sofosbuvir
x 24 weeks
OR
Ledipasvir-sofosbuvir
plus ribavirin x 12 wesks
OR

Ombitasvir-paritaprevir-ritonavir

plus dasabuvir with ribawirin
* 12 to 24 weeks
OR
Simeprevir plus sofasbuvir
x 24 weeks¥

Ledipasvir-safosbuvir
x 12 weeks

Ledipasvir-sofosbuvir
x 24 wesks
OR
Ledipasvir-sofosbuvir
plus ribavirin
x 12 wesks

Ledipasvir-sofosbuvir
plus ribavirin
for 12-24 weeks2




Hepatitis C: genotipo 2

Assess liver fibrosis stage

Mo cirrhosis Cirrhosis
[METAVIR FO to F3) (METAVIR F4)

Sofosbuvir plus ribavirin Assess treatment history
for 12 weeks

Failed prior treatment with

peginterfercn and ribavirin®

Sofosbuvir plus ribavirin
for 12 weeks

OR
Sofosbuvir plus ribavirin
for 16 weeks
OR

Sofosbuvir plus ribavirin plus
peginterferon for 12 weeks




Treatment Option Estimated Total Sustained Virologic Response
Cost (Efficacy)

Ribavirin +

peglyated interferon 541,759 34.4% - 55.2%

Solvadi + Ribavirin +

peglyated interferon 3 94,440 78% - 91.5%

Olysio + Ribavirin + S 87.239 L ELT
peglyated interferon ’ i . 470

Victrelis + Ribavirin + S 60.869 S 4% - 66 8%
peglyated interferon ’ A% 8%

Incivek + Ribavirin + S 87 034 o1 0% . 77 0%
peglyated interferon ’ 9% 9%

Liver Transplant 5 577,100




Costs are estimated averages for the specialty treatments below, which
are not readily available at most pharmacies. While Hepatitis C is often

cured with one treatment, other drugs are for chronic conditions and may
Of a l I re be needed for years. Sources: Institutes of Medicine, the journal Health
Affairs, the journal Blood, GoodRx, National Cancer Institute
$105,800

$94,500 $92,000

80,000
3 $80,000
$60,000
I B

Harvoni Sovaldi  Interferon Gleevec  Cetuximab Provenge Copoxone Humira
12-week 12-week one-year one year 18-week 4-week one year one year
regimen regimen regimen (leukemia) regimen regimen (multiple  (rheumatoid

n (lung cancer) (colon sclerosis) arthritis)
(Hepatitis C) cancer)




Burden BLGARL =X &I«
JLEELERY of Not Treating

Health care costs will
increase by 60% due to
complications of
advanced hepatitis C
(not including antiviral
therapy, virology testing
and indirect
medical costs).

$161.4M

2013

In 2032,

81~

of the total health care costs of
hepatitis C will be attributable
to more advanced liver disease,
up from 56% in 2013.

$258.4M

2032

Based on 2013 health care costs, it is estimated that a
male, 35 to 39 years of age, will incur a future lifetime
cost between 551,946 to 5327,608, to treat his
chronic hepatitis C infection.

With no Fibrosis ros! Fibrosis Compensated  Decompensated Requiring Live
(stage 1) (stage 3) Cirrhosis (F4) Cirrhosis Transplant
Source:
Burden of Disease and Cost of Chronic Hepatitis C Virus CANADIAN FONDATION
Infection in Canada, Canadian Journal of LIVER CANADIENNE
Gastroenterology and Hepatology
FOUNDATION DU FOIE

(May, 2014)

The Future Toll
of Illness

Burden
of Hepatitis C

Hepatitis C -
The Ticking Time Bomb

By 2035, the most commaon health complications
associated with chronic hepatitis C will increase by:

23"

2013 2035

The number of Canadians with chronic
hepatitis C with cirrhosis and more
advanced liver disease is on the rise.

/897 /80"

Decompensated
Cirrhosis

Compensated
Cirrhosis

/160"

Liver-related

O/ deaths i
f %
of hepatitis C patients have early-stage X
disease at any given time - an ideal Liver Cancer
opportunity to intervene with new
antiviral therapy to avoid the future toll /
Source:
Burden of Disease and Cost of Chronic Hepatitis C Virus CANADIAN FONDATION
e e LIVER CANADIENNE
Sh . g FOUNDATION DU FOIE

(May, 20174)



* No existe una vacuna efectiva para la

Hepatitis C




| ectura recomendada

e Webster DP et al. Hepatitis C. Lancet

2015;385:1124-1135
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