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VIRAL HEPATITIS
NON-HEPATITIS VIRUSES

Epstein Barr virus (mononucleosis)

* Cytomegalovirus

* Herpes simplex virus

* Varicella zoster (chicken pox)

* Measles

* Rubella Most commonly seen in:
* Coxsackie ® Children

v Influenza * |[mmune suppresed

* HIV
+ Transplant recipients




Virus

Nucleic acid
Size (diameter)
Incubation

Spread
Faeces
Blood
Saliva
Sexual
Vertical

Chronic
infection

Prevention
Active
Passive

Hepatitis A

RNA
27 nm
2-4 W

Yes
Uncommon
Yes
Uncommon
No

No

Vaccine Vaccine

Hepatitis B

Hepatitis C

RNA
30-38 nm
2-26 W

No

Yes

Yes
Uncommon
Uncommon

Yes

Hepatitis D

RNA
35 nm
6-9 w

No

Hepatitis E

RNA
27 nm
3-8w

Yes

Prevented by |\[o]

Immune serum Hyperimmune

hepatitis B No

globulin serum globulin




Five Causes of Acute Viral Hepatitis

HEPATITIS  SIZE INCUBATION FATALITY  CHRONIC
VIRUS SPREAD PERIOD (DAYS)  RATE RATE ANTIBODY

A 2 Fecal-oral | 5—45 X Anti-HAY
mean 25

& 3 Parenteral J0=180 X 2=T5% Anti-HBs

Sexual mean 75 Anti-HBc

Anii-HBe

L. () Parenteral 1 5-150 . Ann-HCY
mean 50

[ (delta) ! Parenteral  30-150 2-10M% 2=7% Anti-HDV

Sexual 0%
E 3. Fecal-oral 30—60 ¥ Mone Ann-HEY




Chronic Hepatitis E Just in immune suppressed patient
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Vaccine

Immune serum globulin

Hepatitis E

RNA
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3-8 w

Yes




VIRAL HEPATITIS
CHRONIC INFECTION
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ML Shiliman. Clin Liver Dis. 2010; 14:75-91.
A Regey and ER Schiff. Curr Opin Gasirosnbenol. 1908: 15:234.230. e
umm.du.uﬂmu%& 28:1190-9 L st o Vg




Hepatitis B

Virus

Nucleic acid
Size (diameter)
Incubation

Faeces
Blood
Saliva

Sexual
Vertical
Chronic infection

Prevention
Active Vaccine

Hepatitis C

RNA
30-38 nm
2-26 W

No
Yes
Yes

Uncommon
Uncommon

Yes

No

Passive Hyperimmune globulin No

Hepatitis D

RNA

Prevented by
hepatitis B vaccine




Acute hepatitis

Acute viral hepatitis(A, B, C, D ,E)
- Drugs induced hepatitis
- Alcoholic acute hepatitis
- Toxic hepatitis




VIRAL HEPATITIS

MODES OF INFECTION

HAY | HEV | HBY | HCV | Other
Food and water Yes Yes
Seafood Yes
Person-person Yes Yes
IV drug use Yes Yes
Blood transfusion Rare | Rare | CMV
Men-sex-men Yes Yes
Heterosexual activity Yes
Vertical transmission Yes
fram: A Regey and ER Schiff
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VIRAL HEPATITIS
PRODROME

Flu-like symptoms

= Myalgias

= Arthralgias

= Fatigue

* MNausealvomiting

= Loss of appetite

= Fever may occur
Mild tenderness over the liver
Elevation in serum ALT
Lasts for 3-5 days

Serologic studies typically positive

A Regev and ER Schiff _—
Curr Opin Gastroeherol. 1959; 15:234.230, v e Vi




VIRAL HEPATITIS
EXTRAHEPATIC MANIFESTATIONS

HAN HBY HCV HEY
Arthritis Cryoglobulinemia Cryoglobulinemia Fancreatitis
HAdult Stll disease Serurn sickness Glomerulonephritis Guillian-Barre
Aplastic anemis Glomenulonaephsitis Type 2 DM Meuralgic amyoirophy
Red cell aplasla Polyarthritis PCT Hemuolytic anemia
Interstitial nephrits AN B cedl NHL Aplastic anemia
Acute tubular necrosis Bulious: Pemphigpoed Lichen planus Cryoglobulinemia
Polymyositis Lichen planus Polyneuropatiy Glomendlonephitis
Rhabdomyolyais Gulllian Barre asulitis Thyrolditis
Myocarditis
hiyosiis
ML Shiffman. Clin Lieer Dis. 2010; 14-75-01.
# Regey and ER Schiff. Curr Opin Gasiroenterol. 1995; 15:234-238_ [ N

M Kamar M, ed al. Liver Inl 20118; JE:467-1'2
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VIRAL HEPATITIS
PHASES OF ACUTE DISEASE

ALT (1UA)
~E885883

Variable

35d |[Days
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antibodies

* ALT and bilirubin retum to

* Develop protective
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Serologic Diagnosis of Acute Hepatitis

DIAGNOSIS SCREENING ASSAYS SUPPLEMENTAL ASSAYS

Hepatitis A lgM anti-HAV None needed

Hepatitis B HEBsAg, IgM anti-HEBc HBeAg, anti-HBe HEY DNA

Hepatits C Anti-HCV by EIA HCV RNA by PCR; anti-
HCY by Immunoblot

Hepatitis D HEBsAg Anti-HDY

Hepatins E History Anti-HEV

Mononucleosis  History, white blood cell  Monospot test

differential counts Heterophil antibody

Drug-induced  History
hepatitis




COMPLICATIONS OF ACUTE VIRAL
HEPATITIS

Acute liver failure

Cholestatic hepatitis

Aplastic anaemia

Chronic liver disease and cirrhosis (B and C)
Relapsing hepatitis
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Prevention
Prevention
Prevention

Prevention
Prevention
Prevention
Prevention
Prevention




Managmemnt

Avoid Sedatives and narcotics.
No specific dietary modifications are needed

Elective surgery should be avoided




Not Just







Anti-HAV

HAV is only present in the blood transiently
during the incubation period. the virus cannot
be grown readily.

Anti-HAV IgM type, is already present in the
blood at the onset of the clinical illness and is
diagnostic of an acute HAV infection.
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Investigation

Anti-HAV

HAV Blood

HAYV stool

Anti-HAV of IgM type

diagnostic of an acute HAV infection.




Investigation




Anti-HAYV of IgG type

is of no diagnostic value

-it can be used to measure the prevalence of HAV
infection.

Its presence indicates immunity to HAV




Prognosis

= Acute liver failure complicates acute hepatitis
A in only 0.1% of cases

= chronic infection does not occur.

= However, HAV infection in patients with
chronic liver disease may be life-threatening
disease.




Immunization HAV

should be considered for individuals with

-chronic hepatitis B or C infections.
-particular risk such as

1-close contacts

2- Elderly

3-Those with other major disease

4- ?pregnant women

5- People travelling to endemic areas




Route of transmission Risk of chronic infection
Horizontal transmission 10%

Injection drug use

Infected unscreened blood products
Tattoos/acupuncture needles

Sexual (homosexual and heterosexual)
Vertical transmission

HbsAg-positive mother




Global Burden of Viral Hepatitis
(Estimates)



Presenter
Presentation Notes
Global Burden – key points most striking of which is the almost 1 million annual deaths from B and C.
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Presenter
Presentation Notes
As Lucas showed this morning people who inject drugs are most vulnerable, through the sharing of needles and syringes and other injecting paraphenalia. 

A 2002 literature review focusing on European Union countries found that studies reported hepatitis C prevalence levels of 30% to 98% among people who inject drugs.* 

A more recent analysis of 12 datasets from nine European countries found hepatitis C prevalence levels ranging from 21% to 86% among this group.**

Roy K, Hay G, Andragetti R et al 2002. Monitoring hepatitis C virus infection among injecting drug users in the European Union: a review of the literature. Epidemiology & Infection. 129: 577-85

Rondy M, Wiessing L, Hutchinson SJ. et al 2012. Hepatitis C prevalence in injecting drug users in Europe, 1990-2007: impact of study recruitment setting. Epidemiology & Infection 



Prevalence in Syria

4% of the population
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CHRONIC HEPATITIS
THE PERSISTENCE OF HBsAg

FOR LONGER THAN
6 MONTHS.




Infectivity

more than a week

N .1 @8/ 2008




HCV




When the serum HBV DNA level is under 200,000
IU/ml vertical transmission can be prevented simply by

administering HBIG and HBV vaccine to the newborn.




Hep.B &Pregnancy

Babies born to

Mothers with
HBsAg+ve &HBV DNA
have risk of

becoming Infected

infectivity depends on
HBV DNA level

= Babies of HBsAg+ve M
others and HBeAg -ve

to be chronic
hepatitis B BUT at risk of
severe acute neonatal
hepatitis &acute liver
failure







The risk of HCV transmission after

percutaneous exposure is low, approximately
1.8%




The risk of HBV seroconversion after a
percutanous injury ranges from

32% to 62% in unvaccinated person and
is dependent on the hepatitis B e antigen
status of the source ,DNA ---




Mode of Transmission of HBV

Infected blood transfusion or blood products

Needle stick injuries: HCW - injection drug users
Hemodialysis
Sexual transmission: heterosexual - homosexual

Horizontal transmission: childhood - family member

Vertical Transmission (mother to newborn)
Unsafe Procedures: ear piercing - tattooing - barbering




Global Impact Of Hepatitis B
Infection

2 billion with past/ present ~ 15-40% develop
HBYV infection cirrhosis, liver failure

or hepatocellular
carcinoma

350-400 million with chronic
World Population hepatitis B
6 billion



Presenter
Presentation Notes
All new therapies present a need to assess both benefits and risks. Years ago, knowing this compound to be a nucleoside analogue,  we intentionally completed and analyzed rodent carcinogenicity studies before initiating the Phase III program.  We continued exploring the mechanism of rodent tumors and we collaborated with health authorities on how to characterize clinical benefit.The goal has been to determine benefits seen in the clinic and weigh those against the potential for risk raised by non-clinical studies.  Entecavir has clinical benefits based on its anti-viral potency: superior suppression of viral replication, a favorable resistance profile, and improvement in both liver histology and in biochemical abnormalities.  To determine all this, we have conducted an extensive Phase III program, the first in this field with an active comparator. 
As the sponsor, we have concluded that the clinical benefits, including the resistance profile, outweigh the potential safety risk seen in non-clinical studies. Entecavir represents an important therapeutic option for patients with chronic Hepatitis B infection. However, an assessment of benefit/risk at the time of approval can only be an estimate.  Therefore, our company is committed to further defining therapeutic benefits and to understanding any potential human risk with entecavir. 
To accomplish this, we have submitted to FDA draft Pharmacovigilance approaches and observational studies that we plan to conduct to allow for a continuous Benefit/Risk assessment once entecavir is available for patients.  For the medical community, these studies will advance the overall scientific knowledge about this disease.  Bristol-Myers Squibb has a history of antiviral clinical research in the treatment of patients with HIV infection. Now with entecavir, we are expanding that commitment to advance the medical science of chronic Hepatitis B infection. 
Furthermore, our efforts in the marketplace will be directed to ensure the appropriate use of entecavir.  We will create a US field organization solely dedicated to entecavir. It will combine medical professionals and representatives who will be trained and certified on chronic Hepatitis B. 
Their focus will be the relatively small number of physicians, 3500, that provide care for nearly all of the US patients treated for chronic Hepatitis B. 
This focused approach will ensure high quality interaction with prescribing physicians and appropriate use of entecavir for patients.
Dr. Wilber will now begin the data presentation.


%2.53 %181 %1.77 %1.74 %0.74
HIV ~ %0.07 %0.10 %0.15 %0.13 %0.10

%0.41 %0.32 9%0.21 %0.42 %0.65




HEWV-DMA polymerase

HBcAg
HEBeAg (blood)

Elsevier. Boon et al.: Davidson's Principles and Practice of Medicine 20e - wwwi.studentconsult.com

Figure 23.25 Schematic diagram of hepatitis B virus. Hepatitis B surface antigen (HBsAg) is a protein which makes up part of the viral envelope. Hepatitis B core antigen
(HBcAg) is a protein which makes up the capsid or core part of the virus (found in the liver but not in blood). Hepatitis B e antigen (HBeAg) is part of the HBcAg which
can be found in the blood and indicates infectivity.

Downloaded from: StudentConsult (on

© 2005 Elsevier



HBV-DNA

Mutations Mutations

Elsevier. Boon et al.: Davidson's Principles and Practice of Medicine 20e - www.studentconsult.com

Downloaded from: StudentConsult (on

~ ©2005 Elsevier



membrana

capsid

capped RNA

Figure 18.2 The HBVY wvinon. 5 small envelope
protein. M: medium envelope protein. L: large envelope
protein. P: polymerase (one molecule 15 covalently
linked to the 5" end of the (4+) DNA; the vinon mau
contain a second molecule of P, as indicated hers,
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Hepatitis B Virus Genome




Life cycle of the hepatitis B

virus (HBV)
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Presentation Notes
Life cycle of the hepatitis B virus (HBV). The receptor for viral entry has not been identified. Once inside the hepatocyte, the virus undergoes uncoating, and the HBV genome enters the nucleus, followed by repair of the single-stranded DNA strand and formation of the covalently closed circular (ccc) DNA template. Viral transcripts are formed for the hepatitis B surface antigen (HBsAg), DNA polymerase, X protein, and RNA pregenome; the pregenome and polymerase are incorporated into the maturing nucleocapsid and removed after translation. The surface protein enveloping process occurs in the endoplasmic reticulum. Some of the nonenveloped nucleocapsid re-circulates back to the nucleus, and the cycle begins again. Excess tubular and spherical forms of HBsAg are secreted in great abundance.


cccDNA

Werle-Lapostolle et al (2004)
Gastroenterology 126:1750

Covalently Closed Circular DNA (cccDNA) N EnglJ Med 2004;350:1118-29
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Presentation Notes
HBV virions bind to surface receptors and are internalized. Viral core particles migrate to the hepatocyte nucleus, where their genomes are 
repaired to form a covalently closed circular DNA (cccDNA) that is the template for viral messenger RNA (mRNA) transcription. The viral 
mRNA that results is translated in the cytoplasm to produce the viral surface, core, polymerase, and X proteins. There, progeny viral capsids 
assemble, incorporating genomic viral RNA (RNA packaging). This RNA is reverse-transcribed into viral DNA. The resulting cores can either 
bud into the endoplasmic reticulum to be enveloped and exported from the cell or recycle their genomes into the nucleus for conversion 
to cccDNA. The small, peach-colored sphere inside the core particle is the viral DNA polymeras


Figure 18.4 HBV copsid. Derived from cryo-electron
microscopy images of capsids assembled in E. coff
cells expressing HBV C protein. The bar represents
5 nm. From Watts et al. (2002) The EMBO Journal, 21,
876. Reproduced by permission of Nature Publishing
Group and the authors.
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Figure 18.10 Endocytosis of attached HBV vinom
followed by release of nucleocopsid and entry into the
nucleus.




covalently closed circular DNA

Figure 18.11 Release aof HBV genome from the copsid
arrd comversion inbo coclIVA.




HBSAQ

-appears in the blood late in the incubation period
and before the prodromal phase of acute type B
hepatitis;

usually lasts for 3-4 weeks and can persist for

up to 5 months




Viral loads are usually in excess of 10° copies/ml
in the presence of active viral replication, as
indicated by the presence of e antigen.




In contrast, in those with low viral replication,
HBsAg- and anti-HBe-positive, viral loads are
less than 10° copies/ml

One exception mutation .




Anti-HBe

HBV DNA
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HBeAg+

Chronic Infection Chronic Hepatitis
(formerly immaune Tolerant) (formerly iImmune Active) (formerty Immune Control)

Chronic Infection I Chronic Hepatitis

(formerly Immune Escape)




Table 1. Phases of chronic HBV as proposed by the EASL Guidelines [2].

HBeAg posstive HBeAg negative
Chrgms sdeciion Chronic hepablis Chranic infection Chronic hepabies
High High/intermediale Low Intermadiats
Pogitive Positive Negatve Negatve
> 107 Wil 10°-10" ILVmd <2 000 IWmi** *2,000 ILmi
Normal Elevated Normal Elevates®
Norg/minimal Moderate/ severe Nona Moderate/severs
Immune tolerant Immuneé réactve HBaAQ positive IndCive Carmer HBeaA, ive chronic hepatibs

*Persistently or ““intermittently HBV DNA levels can be between 2,000 and 20,000 IU/ml in
some patients without signs of chronic hepatitis.




HB e
Ab AJ

=
HBsAg +& anti-Hbe = HBe Ag +ve.
positive
= Viral loads are usually in
excess of
viral loads are less than >10° copies/ml

<10° copies/ml

One exception
mutation
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HB e mutation

which means

they cannot secrete e antigen into serum




HB e mutation

Such individuals will be
anti-HBe-positive
but

have a high viral load and often evidence of
chronic hepatitis




HB e mutation

They respond differently to antiviral drugs from
those with classical e antigen-positive chronic
hepatitis.




HBeAg and Precore Mutation

G 1896A = stop codon, TAG

Precore

ATG region ATG Core region
| | 44 |
R | : |
1814 1901
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HBeAg and Core Promoter
Mutation

Precore Core region
ATG region ATG

sl e g e

1751 1777 1814 1901

Core
promoter
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HBeAg and Core Promoter
Mutations

A1762T, G1764A

T1753C, C1766T etc
Precore Core region

ATG region ATG
] | . |
i |

1751 1777 1814 1901

Core
promoter
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CHRONIC HBV
WHAT IS E-NEGATIVE ACTIVE HBV

* E-gene located in the pre-coré region of HBV

* Mot necessary for replication

* Targel of the immune response o inactvate HBY Cora
—

E**gene Core gene

Mutation of the E-gane
Mo detectable E-antigen
Does not prevent replication

Prevents the immune response from inactivating
HBY

Adapled from: 5 Ahn et al —_—
Gasiroenienal 2003, 125:1370-1378. Liver emihute of Virgnm




E-ANTIGEN NEGATIVE CHRONIC HBV
EVOLUTION

Chronic HBV
sAg (+)

|
E-Antigen (+)

Seroconversion of E-Antigan (+) Strain:

l

E-antigen (-)
Anti-E (+)
Inactive HBY

Adapted from: JH Hoofnagle et al. _—
Hepainlogy 2007: 45:1058-1075. R it i gl




The impact of treatment on
chronic viral hepatitis

This includes
1 1-improved quality of life

| 2-regression of fibrosis
| 3- a reduction in the risk of HCC
| 4-a reduction in mortality




Patients with E-antigen negative HBV cannot seroconvert to
an inactive state and therefore viral suppression must be

considered life long,




Patients with cirrhosis are at high risk to
develop hepatic decompensation if HBV
reactivates and liver transaminases flair.

For this reason it is recommended that all
patients with chronic HBV and cirrhosis be
treated.

This includes patients with inactive disease
and low levels of HBV DNA




optimal treatment for a patient with cirrhosis
and chronic HBV is an oral antiviral agent.




pregnant women

If they are HBsurface antigen positive
HBV DNA should be measured
and

if this is greater than 200,000 IU /ml
Consider oral antiviral therapy at the start of the third

trimester
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product detectable — HESAQ
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Elsevier. Boon et al.: Davidson's Principles and Practice of Medicine 20e - www.studentconsult.com

Figure 23.27 Serological responses to hepatitis B virus infection. (HBsAg = hepatitis B surface antigen; anti-HBs = antibody to HBsAg; HBeAg = hepatitis B e antigen; anti-
HBe = antibody to HBeAg; anti-HBc = antibody to hepatitis B core antigen)
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