IN THE NAME OF GOD
AZAD UNIVERCITY OF TEHRAN

BOOALI HOSPITAL
D r. MANIJE DEZFULI

INFECTIOUS DISEASES SPECIALIST






The Anatomy of the Liver
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Liver:
Largest solid organ in the body
Performs over 500 chemical processes

Produces over 160 different proteins
Makes clotting factors for the blood
Stores & releases sugar as glycogen
Metabolizes, detoxifies, synthesizes




* Hepatitis: refers to any swelling,
inflammation, or irritation of the liver

* Over 100 causes including:
— Viruses, alcohol, enzyme deficiencies
— lron or copper overload, microvesicular fat
— Genetic disorders, licit & illicit drugs, toxins
— Hypotension (shock liver / reperfusion)




Defining Terms

Inflammation that lasts long enough will
create fibrosis

Extreme fibrosis is called cirrhosis

Cirrhosis can be either compensated or
decompensated

Compensated cirrhosis can be subtle
Decompensated cirrhosis is more obvious



Normal Liver

Normal lhiver
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Cirrhotic Liver

Cirrhotic liver
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* ALT: alanine aminotransferase (SGPT)

e AST: aspartate aminotransferase (SGOT)

* Alkaline Phosphatase & Bilirubin

 Known as LFT’s (but they’re really not)




Liver Synthetic Function

Total Protein and serum albumin

Total Bilirubin

Prothrombin Time (PT / INR)

These are “true” tests of liver function




Traditional LFT’s

ALT:
Found primarily in hepatocytes
Released when cells are hurt or destroyed

Normal levels depend on the reference range
which actually differs lab to lab

Considered normal between 5-40 U/L
Probably should be half of this (5-207)




* AST:

* Found in many sources, including liver, heart,
muscle, intestine, pancreas

* Not very specific for liver disease

e Often follows ALT to a degree

e Elevated 2 or 3:1 (vs. ALT) in alcoholics
* Normal range: 8-20 U/L




Traditional LFT’s

Alkaline Phosphatase:

Found in liver (especially biliary tract), bones,
intestines, & placenta

“Fractionated” or “isoenzymes” to source

Liver AP rises with obstruction or infiltrative
diseases (i.e., stones or tumors)

Normal range: 20-70 U/L



Traditional LFT’s

Bilirubin: Indirect and direct

Direct (conjugated): Total bilirubin includes
both direct and indirect types

Excreted in the bile, down the common bile
duct, into the small intestine

Normal range: 0.3 — 1.0 mg/ dL



Patterns of Abnormal

Elevations in ALT & AST only: suggests cellular
injury

Elevations in Alk Phos & Bilirubin: suggests
cholestasis or obstruction

Mixed pattern: ALT, AST, AP & Bili: probably
the most common scenario




Patterns of Abnormal

Consider degree of elevation:

Very high ALT and AST usually only come from
a couple of sources:

Acute viral hepatitis (A,B,C, HSV)
Acetominophen toxicity / overdose
“Shock Liver”; cardiac or surgical event?
Most other items don’t cause huge levels



Chief Complaint

Increasing weakness,
nausea, and fever

Pain in the right side
of his abdomen
and his joints

Decreased appelite (anorexia) A

o Yellowish eyes (icterus)
& skin (jaundice)

Fever, abdominal tenderness
and jaundice were verified during
the physical examination
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Patient
History

e Stable job

¢ Experimented with
a variety of oral
and injectable
drugs

e A girlfriend with
whom he was
sexually active




Case History

Mr. P, a 23-year-old
grocery clerk,
came to the
emergency room
because he was
not feeling well
and was worried
about his eyes.







Diagnosis of Viral Hepatitis

e Dx can not be made on clinical observations
alone, but these contribute greatly to the
“starting point” g = o
Dark urine (bilirubin) '

& fever
— Nausea \
— Vomiting Bilirubinuria

N\

Viral hepatitis 3 2 :
may be proceeded | :
by Gl symptoms ‘. 2

Normal
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Clinical Findings

Extrahepatic symptoms

— Transient serum sickness-like disease
with rash, urticaria, polyarthralgia

— Glomerulonephritis - immune complex
— Vasculitis from immune complexes

Previous



Differential Diagnosis

e Infection catised by viruses with liver
as the primary target organ

e Infection caused by viruses with liver
as a secondary target organ

e Noninfectious Liver Disease -
drug toxicity, biliary obstruction,
primary biliary cirrhosis (alcoholism)







Viral Hepatitis

Hepatitis A,B,C,D, E, G
Cytomeglovirus (CMV)
Herpes Virus (HSV)

West Nile Virus (WNV)



HepA
HepB Vaccine

Vaceine ﬂ
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Little change in 2000
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Hepatitis A Virus Infection
Typical Serologic Course

HA \/Y | Symptoms| total anti-HAV
Infection

. Epidemi0|ogy - ' 2‘ Minths:lﬂorEiposu':o "

socioeconomic/sanitary factors

e Increased risk in MSM because of
oral and anal sexual practices

e Pathogenicity

e More “cytopathic” than Hepatitis B
Virus, but less organ damage overall

Previous Next
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Viral Hepatitis

Hepatitis A (HAV):

Food, water borne; heat labile

Fecal - oral contamination; contagious
Usually self limited, lasting days to weeks
99% spontaneous recovery, no treatment
Tests: HAV IgM antibody = acute infection
HAV total antibody (IgM & IgG) = exposure
only, could be post infection or vaccination



Geograpnic Disirioution of rlAY
Infection

Anti-HAV Prevalence



e Hepatitis B (HBV):

* Blood, semen, saliva, vaginal secretions
* Highly contagious; sexually transmitted
* 90-95% self limited over 6 months

* Chronic infection: >6 months

 DNA virus: incorporates into host with chronic
infection




Geographic Distribuiion of Chronic rIBY
Infection




Global Impact of HBV
A Significant Cause of Worldwide Morbic
and Mortality

>2 billion have been infected!
4 million acute cases per year!
1 million deaths per year?

350 million chronic carriers!

i 25% of carriers die from chronic active hepatitis, cirrhosis,
or liver cancer!

i Nearly 75% of chronic carriers are Asian?
2nd most important carcinogen behind tobacco?
Causes 60%i 80% of all primary liver cancer?
HBV is 100 times more contagious than HIV*

1. WHO. Hepatitis B. 2002. 2. Maynard JE, et al. In: Viral Hepatitis and Liver DisBaweYork: Alan R. Liss, Inc. 1988.
3. CDC. Epidemiology & Prevention of iccirev e nt ab |l e Di s &ads4eCOC. MMWIREDE;50P i n k
RR-11.



Acute Hepatitis B Virus Infection with Recovery
Typical Serologic Course

Symptoms
antiHBe

Total ami-HB:

IgM anti-=HBc

\
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Weeks after Exposure

CHRONIC
HEPATITIS B
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ACUTE HEPATITIS B

Progression to Chronic Hepatitis B Virus Infection

Typical Serologic Course

Acute
(6 months)

Chronic
(Years)
HBeAq

HB=Ag
Total anti-HEc

Ighl anh-HBC
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90%

HEPATITIS B

10%

@ Chronically infected
m Clear the infection




HBV Disease Progression

Liver
Cancer
(HCC) X

i

Chronic _ ] Liver

> Infection >| > > Cirrhosis >[Transplantation
A Liver
Failure

Torresi J, et al. Gastroenterolo@00;118:S83. Fattovich G, et al. Hepatology995;21:77.
Perrillo RP, et al. Hepatolog001;33:424.




Viral Hepatitis

HBV Lab Tests:
HBV s Ag: surface antigen; + infection
HBV s Ab: surface antibody; - infection

HBV ¢ Ab: core antibody IgM, 1gG; only +
with infection, not vaccination

HBV e Ag: envelope antigen; if + actively
replicating virus

HBV DNA: actual viral load in blood



Interpretation of Serological Tests

Test Results Interpretation
HBsAg Negative Susceptible
anti-HBc Negative (Never infected or
anti-HBs Negative vaccinated)
HBsAg Negative Immune
anti-HBc Negative (Due to vaccine)
anti-HBs Positive
HBsAg Negative Immune
anti-HBc Positive (Resolved Infection)
anti-HBs Positive
HBsAg Positive Acutely Infected
anti-HBc Positive
IgM anti-HBc Positive
anti-HBs Negative
HBsAgQ Positive Chronically Infected
anti-HBc Positive
anti-HBs Negative
IgM anti-HBc Negative
HBsAg Negative Four Possible
anti-HBc Positive Interpretations
anti-HBs Negative




Four Possible Interpretations

U May be recovering from acute HBV infection

U May be distantly immune and test not sensitive enough
to detect very low level of anti-HBs in serum

U May be susceptible with a false positive anti-HBc

U May be undetectable level of HBsAg present in the serum
and the person is actually a carrier



Summary

X Pregnant women should be screened during
pregnancy and at delivery

X Eliminate perinatal transmission
X Documentation necessary

X Determination of hepatitis status is
complicated



HBV IS PREVENTABLE



Prevention

HBYV: °

Pre-exposure prophylaxis: *
Vaccine :months 0,1,6 °
Booster isnot recommended °

Post-exposure prophylaxis: °
HBIG:0.06 cc/kg and complete -*
course of vaccine °



HBV

Commercially Available Recombinant
Vaccines

Trade Name

Source

Manufacturer

Licensed
in US.

Engerix-B
Recombivax HB

Bimmugen
Eichi-Bi-Wai
Heprecomb

Genhevac B
r-HB Vaccine

Yeast
Yeast

Yeast
Yeast
Yeast

*CHO cells
*CHO cells

SmithKline Beecham
Merck

Kaketsuken
Green Cross
Berna

Pasteur-Merieux
Mitsubishi

Yes
Yes

No
No
No

No
No

*Chinese hamster ovary










Prevention

Post-exposure prophylaxis in °
vaccinated person :
Responder No treatment
Nonresponder:HBIG+Vaccine(3) OR

HBIG (2) in one month
Response:anti-HBs>10miu/ml °



Prophylaxis for Babies Born
to HBV- Positive Mothers

» 95% of exposed infants will be protected by vaccination

» Exposed babies that are NOT immunized have 90% risk
of being carriers for life

» 25% of carriers will die from liver problems

Birth 1 -2 months old
Hepatitis B
Vaccine a * haic % Hs‘;:tc'?nsee %

6 months old

Hepatitis B
Vaccine




Treatment of
Hepatitis B



Candidacy for anti-HBV Treatment
Principle

In general, a patient with chronic HBV is a

treatment candidate if there is evidence of

_iver disease (abnormal ALT) and |
HBV replication (HBV DNA+) |




Initial Therapy: What Are the
Therapeutic Options and

Considerations?
First-line therapy -
Adefovir —
Entecavir —

Peginterferon alfa-2a —

Lamivudine no longer considered first-line -
therapy due to high rate of resistance,
except

in specific settings

Keeffe EB, et al. Clin Gastroenterol Hepa@06. In press.






Viral Hepatitis

Hepatitis C (HCV):

Blood borne, not in food or water; not highly
sexually transmitted™

Not highly contagious

20% self clearing; 80% chronicity

RNA virus: does not incorporate into host
Can cause HCC; #1 cause of transplant




HCYV
Transmission

Transmission

— Pre-1990, 5% of
transfusions resulted
in hepatitis C infection
+ Chronic infection frequently occurred

— Sexual (mucosal but not casual contact, no risk in
drinking after, kissing); multiple partners

— Perinatal transmission from infected mom to infant

— Tatooing and Body piercing? (CDC: < 1% of Hep C+
patients report tatooing, but risk is present)

Previous



HCV Prevalence by Select
Groups United States

Hemodialysis

STD clients .

Gen population adults '
Surgeons, PSWs '
Pregnant women '

Military personnel '

I T T

T L T
20 30 40 S50 60 70
Average Percent Anti-HCV Positive
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Serologic Pattern of Acute HCV Infection
with®ecovery>

anti-HCV

T ACUTE HEPATITIS C

Titer

Serologic Pattern of Acute H nfection
with Progression ta’Chronic Infection>

anti-HCV

Thter

CHRONIC

ALT

HEPATITIS C

Previous



HEPATITIS C

® Chronically infected
B Clear the infection




Viral Hepatitis

HCV Genotypes: different mutations of same
virus (different branches, same tree)

Can vary by global geography
Not predicative of damage or symptoms
Can predict response to treatment

Can be used to determine who is the best
treatment candidate

G1 & 4: most stubborn; G2 & 3: most
responsive; G5 & 6: most rare




Hepatitis C Treatment

Prevent Transmission to Others
— Minimize risky behavior including unprotected
sexual contacts (HBV, HIV extremely severe)
— Do not donate blood or organs if anti-HCV positive
— Do not share razors, toothbrushes, needles
— Cover sores and cuts

Minimize Liver Damage

— Limit alcohol consumption
— Vaccination against HAV, HBV

Ribavirin + alpha-interferon?

Previous Next




Hepatitis D Virus

e Defective virus, ssRNA genome
e Requires Hepadnavirus infection
e Exacerbates HBV infections

Coinfection with HBV
« Severe acute disease (40% of fulminant HBV are co-inf)
» Higher risk of severe liver disease (2 - 20%)
« Lower risk of chronic infection than HBV alone

Superinfection with HBV

« Usually develop chronic HDV infection quickly
(packaging mechanism is already in place)

e Chronic liver disease is much more common:
70-80% vs 15-30% of patients with HBV alone)

Previous Next




Hepatitis E Virus |

Description E %
- Spherical, non-enveloped, ssRNA virus
- 32 - 34 nm Calicivirus

Transmission

— Fecal oral route through contaminated
water, MSM sexual pattern

— Similar to Hepatitis A
Clinical Features

~40 day incubation; mostly in young adults;
mortality 1-3% (up to 25% in pregnant women)

Previous Next



Evaluation Strategy

Hepatocellular Injury:

Liver biopsy remains the “Gold Standard” for
diagnosis

Biopsy is second only to a good history

If a biopsy is obtained, you’ll need a very
experienced pathologist to read it

Consider sending it out if your local expertise
IS suspect




Evaluation Strategy

Advanced Imaging:

If RUQ US is questionable, and you’re looking
at a mixed picture:

Consider an MRCP: non-invasive, sensitive for
ductal dilation (CBD, pancreatic ducts).
Diagnostic, but non-therapeutic.

ERCP: Therapeutic, risk of pancreatitis, not
available everywhere




RA. "o 2 A




