C o« gl sl calgall
HEPATITIS C

sl

o el
Toaagl) dail)slany gl ikl










W ‘\A»AJ.A dlLa o2

3N ) Lenally ds 5 e 450N duny jall o

Ol aaa S diady Cazal e

i Al (saia 45 ol 4SS daldiin pladl] Syl

(25 el pe cilati Dladle ) 38 s el

Vo cpadll e gl EALT Y il e sl Jullscills
(@ GO S S8 — N S B R
S AntIHEV: (e R Jalel)e
HEVRINA(per)=49000U/ml- Genotype 4 °



Coaja a8 QA AU G glas o 0S8 padd




T agal) Jisedies

o5l e 3all Al Gl aii i ai o)l Cny CaS m
¥ diallaas | SLC

LA A A A gl lalaal]| LS H s g m
p2 gDl aaddl] Als e ) s jalll J sa s i m

3 cpbaalll s s S _a el e V) Cllia g m
(Caalall Jalal) 4n oy silan ags) (g salaal ot g (a0 yall



ort s

LA ol g g el HLAE) A
Adlin 5 5 3 g (g ppal) Aniy

i ial) Judlasl)

L) (Al Ko o (5 gl (8
.::\ﬁ_\:\\_'\_j\"\_” :\—,.)j'\:\“ ("\\ :\\j\*)j d i ']j-”.

("‘ \l | 4 /—] :\";‘).
ot —7




- C Cpalt ‘\“\” ) (]

~\‘\<\” t‘ l‘_g"\J) (e \1.] \.\‘ :\,:,\L\“ :\_J‘_g\)_” “?—:) J,::<\ P\t‘\"‘ i“_“lb J
-J Slld 3 g cpusalal) padall JDRC

:.\\\,\\-\\nm”c ]\.,) \.\»\\J) \)‘7\'—\) ®
A8 gl 5 o Slal) Halaif pend

0}\;\\;\:“‘ j\_)\_-f.‘) ‘\1-)\/\’:) _‘.\_‘\A ("\‘-A)-\\_ _:.‘\‘:‘\J]l \u” f"])\) :\L\';n —

-




I‘%( *cr‘ ‘_IJ\)JS ‘LIJA JL‘_...J _\—-

II 5()/\;:) (\z?—”‘j‘;‘ e (\z?_;) -—

Ql(—\'\-“‘—” C}ﬂ‘! % Q:?—‘)j\\ ) \)\‘:‘\“]j _t.‘\_"]\)\}\.\__\_] gz?_;] :\‘;\;E‘\J -q‘:\"\:]‘ A "'\*.) \-:‘}\jy_.




C o981l sl gl

. e |

EPIDEMOLOGY

= Globally, an estimated 130170 million persons (2% 3% of the
world's population) are living with hepatitis C virus (HCV)
infection.

* 150 million are chronically infected and at nsk of developing liver
cirrhosis and liver cancer.

= More than 350000 people die from hepatitis C related liver diseases
every year.

* The epidemiology and burden of HCV infection vanes throughout

the world, with country-specific prevalence ranging from <1% to
>10%.



Hepatitis C Virus Infection
Prevalence by Age
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HOW IS HEPATITIS C
DIAGNOSED?

Blood testing Hepatitis¥irus ;™

1. Hepatitis C
antibody test

2. Hepatitis C PCR
test to find virus in
blood

Liver function tests
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Laboratory Tests for HCV

Serology:

1 Detection of anti-HCV antibodies

1 Serologic test available since 1990
Molecular:

1 HCV RNA detection

1 Determination of HCV genotype

1 Viral load determination
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HEPATITIS

Hepatitis C Virus
Host Production of HCV Antibodies

- 2
- HCV infects cell \ .

= HCV proteins expressed
on surface of hepatocytes

* Antibodies to HCV \
proteins produced by host J

= HCV an.tibodiefs DO NOT "f\k v v
i

convey immunity

)i-«



C g sl ) gl

HCV Antibody Testing

Limitations
» False positives

— Autoimmune disorders

— Spontaneous resolution of viral infection
= False negatives

— Chronically immune suppressed

— Transplant recipients

— Chronic renal failure on dialysis

— HIV positive
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Testing for Hepatitis C Virus
Indications for HCV RNA

= Confirm HCV infection
— Persistently normal serum ALT
— No risk factors
— HCV antibody positive
— Antinuclear antibodies
— Prior to initiating therapy
= Assess effectiveness of treatment
— Predict likelihood of response before and during therapy
— Confirm response after therapy completed



l' HCV Genotype : Al Jaaill yass

Determination of HCV Genotype
INNOLIPA Assay

= HCV genotype

— Best pretreatment
predictor of response

— Determines duration of
therapy

= All patients shouild have
genotype determined
prior to initiating therapy



Hepatitis C Virus
Genotypes in the USA

Type 1 __
72% T
\AII others

1%






ANTI-HCV HCV RNA (PCR) INTERPRETATION

Negative Negatowe NoO nfection

HCV present (acute or chranic

Fositive Positive .
ntection)

*Chronic infection in
Negative Positive mmunasuppressed patient
*Larly infection

*Resolved infection
Positive Negat e *Treated infection
*False-positive ant- MY test




Child Born to
Hepatitis C
Positive Mother

Receiving

Contaminated ® Q
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Hepatitis C

infection
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Blood

Transfusion

Sexual
Transmission

Getting Pierced /
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MODE OF TRANSMISSION:

K 3. From Mother\ / 9rBlood \ Kl.Contaminated

To Foetus Syringes and
Needles

:,  INFECTED!

Transfusion
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LIVE OUTSIDE

HOW LONG
DOES HCV
) THE BODY?

' SYRINGES
UP TO 63 DAYS

SURFACES

UP TO 42 DAYS

b

WATER
UP TO 21 DAYS

COTTON FILTERS
24 HOURS,
OR 48 HOURS

IF WRAPPED IN FOIL




Sources of Infection for
Persons With Hepatitis C

Injecting drug use 60% Sexual 15%

Transfusion 10%
(before screening)

Occupational 4%

Other 1% *

Unknown 10%

* Nosocomial; iatrogenic; perinatal

Source: Centers for Disease Control and Prevention M
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HCV
Mother to Child transmission

®m Vertical transmission
occurs in 3 -10%

@ Mother with higher
HCYV viral loads or co
infection with HIV
transmit in higher
rates.

®m No risk of
transmission is
associated with
breast feeding.

4/17/2012




sl algad)

gl.}"’d\/:

N W S N S |

Hepatitis C Virus Infection
Population at Risk

Transfusion of blood products before 1992
Intravenous drug use

Nasal inhalation of cocaine

Chronic renal failure on dialysis
Incarceration

Occupational exposure to blood products

Transplantation of an organ/tissue graft from an HCV-
positive donor

Body piercing and potentially tattoo
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Symptoms of Hepatitis C

s Majority of people (70-80%) do not experience
symptoms

s If symptoms do arise, they are generally mild/flu-like:
= Fatigue

Muscle pain

Poor appetite

Nausea/vomiting

Fever

[tchy skin

Dark urine

Jaundice



Svymptoms can include:

=

Yellowing skin Dark urine Light-colored
and eyes stools

Nausea and LOsSs of Extreme
vomiting appetite fatigue
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The most common
symptoms people
experience during
the early stages of
hepatitis C are
vomiting, joint
aches, and fever.

A
Leniy




HCV-Chronic HCV

- Manifestations
Chronic infection asymptomatic in large

o a
majority of patients
— = Symptoms when present include:
— Fatigue (most commmon)
— — RUQ pain
— Nausea, anorexia, myalgias
= No association between symptoms and
disease activity

= Most patients have ALT in range of 1-2X
ULN. 1/3 patients will have normal ALT.
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Chronic HCV Infection

Symptoms

Symptomatic 100 -
37% 0 !
Cirrhosis 5 80 -
7% - !
\ ' s .
5 40 -

B
5 -
— O 20+
56% o -
Asymptomatic 0 -

Fatigue
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People with
chronic
hepatitis C often
experience
fatigue.
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Chronic Hepatitis C Virus

Extrahepatic Manifestations

* Nonspecific antibodies
= Essential mixed cryoglobulinemia

= Glomerulonephritis

* Porphyria cutanea tarda

= Leukocytoclastic vasculitis
= Mooren’s corneal ulcer

* Non-Hodgkin’s lymphoma
= Autoimmune thyroiditis

= Diabetes mellitus

= Sjoégren’s syndrome




Hepatitis C Virus
Fate of Acute Infection

Spontaneous
resolution

15%
Chronic N
85%

Alter MJ, et al. N Eng J Med. 1999;341:556-562.




N Why HCYV infection 1s ’
predominantly chronic?
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- HCV has ability to “escape”
- immune response of the host



HCV i1s characterized by rapid and
permanent changes 1n its antigenic
structure; antigenic structure changes
occur multiple times per minute; Such
antigenic variability of this virus makes T
and B lymphocytes unable to identify and
respond to these permanently changed
antigens.




Antigenic variations of HCV in
the same host is called

(quasispecies).
Number of Such quasispecies
reaches about 10— 10" per day
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Due to variability of HCV

“Time competition” between new
antigenic strains and the speed of neutralizing
antibodies develops Y

HCYV wins this competition
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Considered a
‘silent killer’

75% to 85% of people who carry the virus will
become chronically infected. It can take 20 to
30 years for symptoms to appear, and when they
do, they are serious and life-threatening.



50%

of people with

Hepatitis C
DO NOT KNOW
they are infected




Could You Have it?




The only way
to know

1f you have
hepatitis C

1S to get tested




HCV infection

|

Acute infection
20—30% with symptoms

7

Clearance of HCV RNA Fulminant hepatitis
15—25% rare

Chronic infection
75—-85%

Extrahepatic
manifestations

Chronic active
hepatitis

|

Cirrhosis
10—20% over 20 years

i

Decompensated cirrhosis HCC
5-year survival rate
of 50%

1—4% per year




55-85% 1-7% per year
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Anti-HCV
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New DAA
combi-

15t.qen nations
Pl-
~ based

PEG-IFN-a + RBV




Development of HCV therapy: 1986 - 2016

[ 92.100% )

5

&

89% /
67-81% o
42-50%
28.36%
™ o o> e o
e o o5 5
> + > >

& &

Comberg et al | Hepatology Textbook, 2015
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HCV Treatment o Yot

HERE

1% generation
protease inhibitors

1989 HCV \ HCV

Identified Eliminated

| } t Phice o
1995 T 2000 2010 T 2015

Interferon + NS5a and NS5B inhibitors  Fixed dose
Ribavirin (Interferon FREE regimens) combo pills

100 :
80 /_/
60
a0 -

0 i
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HCV-receptorinteraction
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NS3/NS4A
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NS5B polymerase-
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-..buvir
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RNA replication
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Structural proteins

Region encoding polyprotein precursors

Nonstructural proteins

Boceprevir
Telaprevir
Simeprevir
Asunaprevir

Paritaprevir

Grazoprevir

o

[
-

Daclatasvir

Ledipasvir
Ombitasvir

Elbasvir

Velpatasvir

.

Protease
inhibitors

o o

NS5A
inhibitors

Sofosbuvir

Dasabuvir

Polymerase
inhibitors




The Direct Acting Anti-Viral Agents...

v'Oral medicines that directly inhibited the
replication cycle of HCV.

v' These medicines

-have higher SVR than interferon-based
regimens,

-shorter in treatment duration(as short as 12
weeks),

-orally administered,
-have fewer side-effects.




Common adverse effect of DAA

v Fatigue

v'Headache

v'Nausea

v Pruritis

v'Mild to moderate rashes.
v Insomnia.
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Summary of recommended preferred

regimens with treatment durations

Daclatasvir/ Ledipasvir/ Sofosbuvir/
sofosbuvir sofosbuvir ribavirin
enotype 12 weeks 12 weeks®
enotype 12 weeks
enotype 12 weeks 24 weeks
enotype 4 12 weeks 12 weeks
enotype 12 weeks

enotvype 6 12 weeks
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Summary of recommended preferred
regimens with treatment durations

: Daclatasvir/ L Ledipasvir/ :
el I B e T e
24 weeks 12 weeks 24 weeks 12 weeks®

16 weeks
24 weeks
24 weeks 12 weeks 24 weeks 12 weeks®
24 weeks 12 weeks"
24 weeks 12 weeks®
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= \irologic Responses with HCV Therapy
Sustained Virologic Response at 12 Weeks Post Therapy (SVR12)

10,000,000

Treatment Post Treatment

1,000,000 -

100,000 -

SVR12
e

10,000 -

End of Treatment
1,000 - .

HCV RNA IU/ml

12 Weeks
100 A

10 4 | uncerectavle \ """""""""""""""""""""""""""""""""""""""""""""""""""""""""

1 A
A- = . ¢ A VY 1 Y. Y¢ YA Y 1 130 ¢¢ EA

Treatment Week

Sustained Virologic Response (SVR12) = Undetectable HCV RNA 12 Weeks
Post Treatment
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Extended Hepatitis C Care Continuum

O. Sikowshi M. J Hepatol 2017



Table 23.12 Control of hepatitis C

Safe blood transfusion

Safe injections

Education

Preventing injecting drug use
Clean needle programmes

Treatment forms part of attempts to control the disease and to
prevent transmission

Other co-morbid conditions or modifiable factors, particularly
alcohol, obesity, and coinfection with hepatitis B and HIV
should be addressed

Screening of undiagnosed individuals

Improving the cascade of linkage to care

Future vaccination
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