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Viral Hepatitis

e Is inflammation of the liver.
° as a part of a generalized infection e.g.
cytomegalovirus, yellow fever, Epstein-Barr virus.
Introduction However, some viruses primarily target the liver to cause viral hepatitis.
Viral Hepatitis presents a similar clinical picture. Whatever the causative viruses.
Laboratory tests can differentiate between different viruses.
We have to determine the causative virus to know how to treat and what the prognosis.

© Primary infection:
o Hepatitis A virus (HAV)
o Hepatitis B virus (HBV)
o Hepatitis C virus (HCV), was known as non-A non-B hepatitis
o Hepatitis D virus (HDV) or delta virus
Etiology o Hepatitis E virus (HEV).
o Hepatitis F virus (HFV), has been reported in the literature but not confirmed
o Hepatitis G virus (HGV)

© As a part of generalized infection:
o Cytomegalovirus (CMV) o Epstein-Barr virus (EBV) o Yellow fever virus

Viral hepatitis is divided into two large groups, based on the mode of transmission

Grouns A. Enterically transmitted hepatitis or water born hepatitis : hepatitis A & E viruses.
p B. Parenterally transmitted hepatitis or blood born hepatitis: hepatitis B, C, D (defective virus
C. G viruses.

.
F/S Hepatitis B virus

Parenterally transmitted Enterically transmitted
Hepatitis B Hepatitis C Hepatitis D Hepatitis G Hepatitis A Hepatitis E
virus virus virus virus virus virus

o Family of hepadnaviridae.

o Virion consists of:
- Outer envelope containing hepatitis B surface antigen (HBsAg)*.
- Internal core (nucleocapsid) composed of hepatitis B core antigen (HBcAg)*.
- The viral genome which is small partially circular ds-DNA.

Characteristics

- The virus contains the enzyme reverse transcriptase
o % There are 8 known genotype (A-H), genotype D is dominant in Saudi Arabia.

© The serum of infected individual contains three types of hepatitis B particles:
Types of HBV o Large number of small spherical free HBsAg particles. @ETLM

particles o Some of these HBsAg particles are linked together to form filaments & <>

uuuuuuuuuuuuuuuuuuu
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o the complete HBV particles (Dane particles).
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Parentally
o Direct exposure to infected blood or body fluids (e.g. receiving blood from infected donor).
o Using contaminated or not adequately sterilized tools in surgical or cosmetic practice (dental,
tattooing, body piercing).
o Sharing contaminated needles, razors, or tooth brushes.

Sexually (unprotected sex)
o The virus is present in blood and body fluids

From mother to the newborn (Perinatally)
o Infected mothers can transmit HBV to their babies mostly (perinatal) during
delivery

o breastfeeding is also way of perinatal transmission

o Intravenously drug users.
o Hemodialysis patients.
o Patients receiving clotting factors.
o Individuals with multiple sexual partners,
Recipient of blood transfusion , before 1992.
o Health care workers with frequent blood contact.
o Individuals exposed to tattooing, body piercing and cupping.

o Both innate and adaptive immune response have the main role in pathogenesis of HBV
infection. (cell mediated immunity)

o Antigen-antibody complexes cause some of the early symptoms e.g. arthralgia's, arthritis,
urticaria. and some complications in chronic hepatitis e.g., glomerulonephritis and vasculitis.

o The main determinant of whether a person clears the infection or becomes a chronic carrier is
the adequacy of the cytotoxic T- cells response.

o There is no evidence for a virus- induced cytopathic effect on the liver cells.

% About 90% of infected adults will develop acute hepatitis B infection & recover completely.
* < 9% of the infected adult, 90% of infected infants & 20% of Hepatis B Clnical Oucomes of

Acute HBV Infections

infected children may progress to chronic hepatitis B.
0 < 1% may develop fulminant hepatitis B,

characterized by massive liver necrosis, liver failure and death.
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Acute Hepatitis B Virus Infection
with Recovery

Titer

Acute Hepatitis B infection

Incubation period varies from 2-4 months (10-12 weeks).
e Acute viral hepatitis usually lasts for several weeks or < 6 months.
Approximately 70% of the patients with acute HBV infection have subclinical or anicteric
hepatitis, while only 30% of the patients develop icteric hepatitis.
e Most acute hepatitis B & C are asymptomatic or anicteric.
The disease may be more severe in patients coinfected with other hepatitis virus as HDV or with
underlying liver disease.

Anicteric phase oLow grade fever, anorexia, malaise, nausea, vomiting
oPain at the right upper quadrant of the abdomen

Icteric phase o Characterized by jaundice

o dark urine & pale stool
Convalescent phase
o Hepatitis B- DNA: is the 1st marker that appears in circulation, 3-4 weeks after infection
(contiguous).g2-

o HBsAg: is the 2nd marker that appears in the blood and persists for < 6 months then

disappears ,(contiguous) .=

o HBeAg: is the 3rd maker that appears in circulation, it means active multiplication of the virus,
and disappear before HBsAg (highly contiguous) ) laa giza

o Anti-HBc Ab(IgM): is the 1st antibody that appears in the blood “window period and
followed by Anti-HBc(IgG) which persists for whole life” (usually persists for several years)

o with the disappearance of HBeAg, anti-HBe appears and usually persists for several weeks to
several months.

o Anti-HBs Ab: is the last marker that appears in the blood, It appears few weeks after
disappearance of HBs-Ag and persists for whole life (several years). It indicates
s >k immunity to hepatitis B infection. (raxa s34

Window period

a) Serological profile of acute, reselving hepatitis B

Anti-HBs

anti-HBe
Total anti-HBc

Anti-HBc

Anti-HBs
HBeAg
Anti-HBe
HBsAg

T 1

IgM anti-HBc

anti-HBs

Relative concentration
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Overview

Phases

Prognosis

Chronic Hepatitis B infection

e chronic hepatitis is limited to hepatitis B, C, D and G.

e Chronic hepatitis B is defined by the presence of HBsAg «11cd/or HBV-DNA in the blood for more
than 6 months
Chronicity may persists for life or some of the chronic patients may clear HB-sAg after several
years or months and develop Anti-HBsAg, they become immune .

e The majority of patients with chronic hepatitis B and C are asymptomatic or have mild fatigue

only.

e Symptoms include: have mild fatigue, right upper quadrant abdominal pain or enlarged
liver & spleen, jaundice may or may not developed.

° cirrhosis

hepatocellular carcinoma

o The patient is positive for HBsAg, HBeAg and HBV-DNA.
The replicative o High viral load > 10° copies/ml
phase o ALT is normal or nearly normal
o Liver biopsy shows minimal damage.

o HBsAg positive for > 6 months, HBeAg positive, Decline in HBV-DNA in

the blood
Inflammatory  © VL is > 10°copies/ml
phase o ALT is elevated,

o The immune system attacks hepatocytes harboring the virus
o Liver biopsy shows damage to hepatocytes.

O

Negative for HBeAg, Positive for anti-HBe, HBV- DNA
o VL < 10° copies/ml with Normal ALT.

Cirrhosis o

o Is a chronic diffuse liver disease.

o Characterized by fibrosis and nodular formation. -

o Results from liver cell necrosis and the collapse of hepatic lobules.

o Symptoms includes: ascites, coagulopathy (bleeding disorder), portal hypertension,
hepatic encephalopathy, vomiting blood, weakness, weight loss.

Inactive phase

Hepatocellular carcinoma (HCC)

o One of the most common cancer in the world. Also,
one of the most deadly cancer if not treated. > 4

o Hepatitis B and C viruses are the leading cause of chronic liver diseases.

o Symptoms include: abdominal pain and swelling, weight loss, anorexia, vomiting, jaundice.

o Physical examination reveals hepatomegaly, splenomegaly and ascites.

o Prognosis: without liver transplantation, the prognosis is poor and one year survival is rare.

o Diagnosis: alpha-fetoprotein measurement with multiple CT- abdominal scan are the most
sensitive method for diagnosis of HCC.

o Treatment: surgical resection and liver transplant.
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Enterically transmitted

Chronic Hepatitis B infection

o Chronic hepatitis B infection is defined by the presence of HBsAg or HBV-DNA in the blood for

more than 6-months,
prognosis,

o HBsAg may persists in the blood for life

o After disappearance of
hepatitis surface antigen (Anti-HBs)

HBsAg

bad

anti

develop which persist for several years,

Serological
Profile e
b Serological profile of chronic hepatitis B with Gl b GRELY
1 HBV DNA-
tegrated MBV DNA .Hﬂskg s
— 1 HBeAg S
«a L\ W Tote ant HBe ®
e W M antiHBe = —
E me———L g B Antige g / (acord) 7N —
g Anti-HBo ; 7 YN -
/H; -\ ? g AT Vays
A‘ 8 1216 20 24 28 32 3% 4 /‘)‘/ 4
Vonths or years Weeks After Exposure Years D Time
% VERY Important
Hepatitis B Markers
Type description - HBsAg - Negative Susceptible,
- anti-HBc - Negative need vaccination
. o ) - anti-HBs - Negative
First appear in circulation, marker of
HBV DNA i fect;
Intection, -HBsAg - Negative
- anti-HBc - Positive Immune due to natural infection
Hepatitis B surface ) ) - anti-HBs - positive
. Marker of infection,
antigen (HBsAg) _
-HBsAg - Negative Immune due to hepatitis B
Marker of acti . licati h - anti-HBc - Negative vaccination
arker of active virus replication, the - anti-HBs - positive
Hepeatitis B e antigen patient is highly infectious, the virus
(HBeAg) is present in all body fluids, _HBsAg - Positive
- anti-HBc - Positive .
- IgM anti-HBc - Positive Acutely infected
- anti-HBs - Negative
Antibody to hepatitis Be = Marker of low infectivity, the patient
antigen (Anti-HBe) is less infectious, ‘HBsAg - Positive
- anti-HBc - Positive . .
- IgM anti-HBc N Chronically infected
. . . - anti-HBs - Negative
Antibody to hepatitis B Marker of exposure to hepatitis B
core (Anti-HBc) infection, . o
Interpretation unclear, 4 possibilities:
- HBsAg - Negative ;.;elsolved }?fectlotr.l grll;)sttilommon)
Antibody to hepatitis B . ) _ anti-HBc - Positive -Talse-positive anti-HBc, thus
. Marker of immunity,  anti-HBs - Neoative susceptible
surface antigen & 3."low level" chronic infection

(Anti-HBs)

4.resolving acute infection
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Lab diagnosis

Prevention

Treatment

% Hepatitis B infection is diagnosed by detection of HBsAg in the blood ELISA
- Positive result must be repeated in duplicate
- Repeatedly reactive result must be confirmed by neutralization test %
Serum HBV-DNA assay: Qualitative & quantitative tests for HBV-DNA in serum have been
developed to assess HBV replication. Currently, most HBV-DNA assays use real time PCR
techniques. The major clinical role of serum HBV-DNA assays in patients with chronic HBV
infection is to assess the response of antiviral therapy.

o Additional lab investigations: liver function tests (LFT), Ultrasound of the liver & liver
biopsy to determine the severity of the disease.

©* Recombinant yeast vaccine:

o It contains highly purified preparation of HBs-Ag particles, produced by genetic engineering
in yeast, It is a recombinant and subunit vaccine.

% *It is not live attenuated and not killed vaccine the vaccine is administered in three

doses IM injection at 0,1 & 6 months.
the seroconversion rate is about 95% in healthy adults, If antibody titers have declined in
immunized patients who are at high risk, such as dialysis patients, then a booster dose should
be considered.
Booster doses may be reacquired after 5 years.

o The vaccine is safe and protective

% It contain high titer of HBs-Ab (HB-IgM), it is used to provide immediate, passive
protection to individuals known to be exposed to HBsAg positive blood (after accidental
needle-stick injury). both the vaccine & HBI-gM should also be
given to them and to a newborn whose mother is HBsAg -positive, this regimen effective in
reducing the infection rate of newborns whose mothers are chronic carriers.

* X

Pre-exposure prophylaxis: recombinant hepatitis B vaccine
is given to all new born baby and adult not vaccinated. (% Active immunity

Post-exposure prophylaxis: Persons exposed to needle prick or infant born to
+ve HBsAg mother should immediately receive both Active vaccine (Recombinant hepatitis B
vaccine) & hepatitis B specific immunoglobulin passive immunity. ( % Active immunity &
Passive immunity

There are several approved antiviral drugs:

1. Pegylated alpha interferon , one injection per week, for 6-12 months.
% (Lamivudine, Adefovir, Entecavir, & Tenofovir) ¥ antiviral drug, nucleoside analogue. One
tablet a day for at least one year.
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Hepatitis C virus
RNA (HCV-RNA)

Hepatitis C core
antigen (HCcAg)

IgG antibody to
hepatitis C
(Anti-HCV)

o Family of Flaviviridae, Genus: hepacivirus

o The virus is small, 60—80 nm in diameter, consists of an outer envelope, icosahedral core
o linear positive polarity ss-RNA genome,

o There are ©/7 major genotypes (1-0/7), genotype 4 is the dominant in Saudi patients.

Global distribution The World Health Organization (WHO) estimated
that in 2015, approximately 100 million people globally had serologic
evidence of HCV exposure and 71 million people had chronic HCV infection

Similar to HBV:
Parentally:
e Direct exposure to infected blood, using contaminated needles, surgical instruments
e Using contaminate instruments in the practice of tattooing, ear piercing & cupping.
e Sharing contaminated razors & toothbrushes. sl (ul e 4essiin ol jad saaiisiads g e ads ) i) ezl 5
Intravenous drug user.

Sexually
The efficiency of HCV transmission by sexual or household contact is low

From mother to child perinatal:
HCV occurs at the time of birth in about 5% of infants born to anti-HCV +ve women & having
HCV-RNA, the risk of infection is higher in infants born to women coinfected with HCV & HIV.

o HCV infects hepatocytes primarily, but there is no evidence for a virus- induced cytopathic effect
on the liver cells

o Death of hepatocytes is probably caused by immune attack by cytotoxic T cells

o HCV infection strongly predisposes to hepatocellular carcinoma HCC & Liver cirrhosis.

o HCV infection also leads to significant autoimmune reactions including vasculitis, arthralgia,
purpura and membranoproliferative glomerulonephritis.

o About 20 % of the infected individuals will develop self-limiting acute hepatitis C and recover
completely.
o About % 80 -“85% of the infected will progress to chronic hepatitis C

o Less than 1% will develop fulminant hepatitis C, liver failure and death

Hepatitis C Markers (important)*

Is the 1 ker th in circulation, i 1 2- . .
s the 1st marker that appears in circulation, it appears as early as 2-3 Marker of infection
weeks after exposure.

The 2nd marker that appears in the blood, usually 3-4 weeks after
exposure.

Marker of infection

o Is the *last/ marker that appears in the blood, usually
appear 50 days after exposure (long window period).
it is not marker of immunity, can be detected in completely
recovered patient, and in chronic and acute patients.

Enterically transmitted
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Clinical Picture

Lab diagnosis
Importance

Treatment

virus virus virus virus virus virus

o Most patients who are acutely infected with HCV are asymptomatic

o Symptomatic patients may have jaundice, nausea, dark urine & right upper quadrant
pain

o Patients with acute HCV infection typically have moderate to high serum
aminotransferase elevation

o The acute illness usually lasts for 2-12 weeks.

o Fulminant hepatic failure due to acute HCV infection is very rare but may be more
common in patients with underlying chronic hepatitis B virus infection.

Acute HCV

o Chronic infection with hepatitis C virus (HCV) is often asymptomatic, screening is
necessary to identify most patients with infection.

o The diagnosis of HCV infection is based on detection of antibodies to HCV as well
as viral RNA.

o Chronic infection typically occurs, with approximately 85% of cases developing
chronic hepatitis. However, chronic HCV infection is usually slowly progressive,
Approximately 5-30% of chronically infected individuals develop cirrhosis over a
20-30 year period of time & hepatocellular carcinoma.

Chronic HCV

OBy detection of both: %
% Antibody to HCV in the blood by ELISA, if positive “we have to repeat it in duplicate,

then™, the result must be confirmed by RIBA or RT-PCR
% HCV-RNA in the blood using RT-PCR .

HCYV (acute or chronic) infection is diagnosed by detecting antibodies by ELISA to HCV.
The test does not distinguish between IgM & IgG, and does not distinguish between an
acute, chronic or resolved infection. So, If the result of ELISA antibody test is positive, a
PCR-based test that detect the presence of viral RNA (viral load) in the serum should be
performed to determine whether active disease exists.

A chronic infection is characterized by: elevated transaminase level , a positive ELISA
antibody test, and detectable viral RNA for at least 6 months.

oThe currently used treatment is the combined therapy using: % Pegylated alpha interferon
and ribavirin. %

- The dose for pegylated alpha interferon: one injection per week
- The does for ribavirin: two capsules a day.

o Protease inhibitor such as boceprevir or telaprevir has increased the effectiveness of the
treatment to about 70%.

oRNA-dependent RNA polymerase inhibitors such as ledipasvir and sofosbuvir.

sofosbuvir
oAt the present time, there is no vaccine available to hepatitis C.
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o It is a defective virus , that cannot replicates by its own so it requires a helper

Structure

virus.

envelope.
o HDV is small 30-40 nm in diameter.

Transmission & HDV is transmitted by the same means as HBV.

Enterically transmitted

Hepatitis A Hepatitis E
virus virus

o The helper virus is HBV which provides the free HBsAg particles to be used as an

o Composed of small ss-RNA genome, surrounded by delta Ag that form the nucleocapsid

Epidemiology HDV infections occur worldwide, with a similar distribution to that of HVB.

o Co-infection: The patient is infected with HBV & HDV at the same time leading to

severe acute hepatitis (Prognosis: recovery is usual.)

{180 AL O, hepatitis B leading to severe chronic hepatitis,

Diagnosis

K Parenterally transmitted
L] L] L]
g H ep atltl S G ~ lru S Hepatitis B Hepatitis C Hepatitis D Hepatitis G
virus virus virus virus

o Family: Flaviviridae (similar to HCV), Genus: Hepacivirus.
o Hepatitis G virus or GB-virus was discovered in 1995.

o Enveloped, ss-RNA with positive polarity.
o Share about 80% sequence homology with HCV.

o Super infection: In this case, delta virus infects those who are already have chronic

Enterically transmitted

Hepatitis A Hepatitis E
virus virus

Parenterally, Sexual, and From mother to child transmission have been reported.

o Causes mild acute and chronic hepatitis infection.
o Usually occurs as co-infection with HCV, HBV and HIV.
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Hepatitis B virus (HBV)

o There are 8 genotype (A-H), genotype D is dominant in Saudi Arabia.
o Pathogenesis: cell mediated immunity

o Parentally o Sexually (unprotected sex) o From mother to the newborn (Perinatally)

o 70% will be without jaundice (Anicteric phase). while 30% will be with jaundice (Icteric phase)

0 9% of the infected adults, 90% of infected infants, 20-50% of infected children — develop chronic hepatitis. While the
rest will develop acute hepatitis & recover completely.

o The time difference that takes us from the acute stage to chronic stage is: 6 months

o Previously: by detection of HBsAg in the blood by ELISA (if +ve then repeated twice) — confirm the diagnosis by

neutralization test
o Nowaday: detection of the genome (HBV-DNA) by PCR (qualitative & quantitative tests)

o Pre-exposure prophylaxis: recombinant (not live attenuated and not killed vaccine) hepatitis B vaccine, is given to all
people (Active immunity)

o Post-exposure prophylaxis: Persons exposed to the disease should immediately receive both Active vaccine
(Recombinant hepatitis B vaccine) & hepatitis B specific immunoglobulin passive immunity. (Active immunity &
Passive immunity)

Lamivudine, Adefovir, Entecavir, & Tenofovir %

o Hepatitis B- DNA: is the 1st marker that appears in circulation, 3-4 weeks after infection. (s

o HBsAg: is the 2nd marker that appears in the blood. Persists for < 6 months in acute, but > 6 months in chronic. ¢

o HBeAg: is the 3rd maker that appears in circulation, indicate active multiplication of the virus. 14> 1aa s32a

o Anti-HBcAb (IgM): is the 1st antibody that appears in the blood, the ONLY marker that appear in window period and
followed by Anti-HBc (IgG) which persists for whole life. It indicate that the patient have the disease either know or in
the past, it does NOT indicate immunity

o With the disappearance of HBeAg, anti-HBe appears and usually persists for several weeks to several months.

o Anti-HBsAb: is the last marker that appears in the blood, It appears few weeks after disappearance of HBs-Ag and
persists for whole life. It indicates Y Yimmunity to hepatitis B infection. (wasa g &

Anti HBe & Anti HBs

Anti HBs ONLY
©Window period: when HBs-Ag has been disappeared and anti-HBsAg is not yet detectable, at that time only anti-HBc
Ag- IgM antibody is detected & can be used to confirm the diagnosis

Hepatitis C virus (HCV)
o ss-RNA o Transmission, Pathogenesis, and clinical picture: all are similar to HBV

About 80 - 85% of the infected will progress to chronic HCV (the chonicity is more higher than HBV). While the rest of
the infected individuals will develop self-limiting acute HCV & recover completely.

Completely identical to HBV but here we look for anti-HCV, and the confirmed test is RIBA
Pegylated alpha interferon and ribavirin %

o HCV-RNA: marker of infection (Acute if <6 months, chronic if > 6 months)
o Anti-HCV: the only antibody marker that appear in the blood
o There is no specific marker of immunity, but if we found Anti-HCV alone without the HCV-RNA — indicates having the

disease in the past (recover & develop immunity against it)

Hepatitis D virus (HDV): it’s a defective virus, and it requires a helper virus (HBV)

Differentiation between different types of hepatitis viruses is by laboratory tests, NOT by clinical picture (they are similar)
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Nowadays, we can catch the virus DNA (genome) by PCR. But before we had the PCR, we were checking for
the presence of the virus by catching the HBsAg which is the envelope of the virus, we will find it free in the
serum.

1 pall (5 3 L) (an dad o Ry a3l S 5 al) cpa v v o) (i 356 piam o ALa Ayl 13 5 8 9438 (50
sdie (S (T) padd 48 e ol ) 438 (e 3 5 Hepatitis B o 210 x5l o sS Lelai Lo s A gllall e aed sla 5 7 sail
dimw}}m\ uiu&ﬁju\&sam.k;}:\;i)uam@&j(u)uaﬁ;\A \J\u cbﬁu&w\ﬁﬁuﬁh@\ﬁ‘;\;‘djub
)'.mu.n&:‘_;c UMY\@M&CJL&MM\‘_’B‘-JJBU»JJM‘ Jagd ua‘)al\‘dk_\.b.uJHIVedn QJL}MEu_’LAAX\ ua;.ul\ );.v\ 13l
That is important, because unlike HIV it doesn’t directly injures the hepatocyte, the body immune response
what causes the damage. So if the patient has strong immunity he will kill the virus, otherwise, the immunity
will react with the virus and cause liver damage

wa a8 el 508k 1) age 280 |5l Sagd suan 7)) Ghs Ao ad) e o ) o s g il aalivhe 5 LS sl ) e L sl
LAy sh 5 il agaa dady = el g chronic J ) dsah 1) 79 5 dclic padic
gl tes paall dals chronic J Vsl g1 agie 78+ el atla aglS 5 o s ldl) Ladie oY (a5l ga | 538 maa ) Vo v Lia 5l
OB 1) 7Y s sdelie aadiele (Y S ) silady
.chronic J)slsai 7)) 704V v Cagli #) )y it 398 Jdda Vo v Laa 1
so to summarized **imp thing ** The chronicity in adult 9% , in infant 90% and in children 20-50%.

if it was acute it will be 1 for lease then six months, if it exceeds that then it is chronic.
Vaccine

DNA — HBs — HBe — Anti HBc — Anti HBs (after 6M)

Acute from disease

13l =3 L 5 acute stage 2 13 s HBeAg &5 HBsAg J) (ans a3l Jilaty Caalla DNA ) e 25 Js) (Al 7)) ela 13 el 0
Sy sl JaSa  pall

JSU Anti HBc allas o idlls JMA 5 o551 5 HBsAg & HB DNA Waxs 5 J35 HBeAg J) (pane ypan s Alain g yall 5l 0
Orana paddl) ol laliaa 5 Anti HBs allais ) sed 1 a2 Ly 53 Anti HBc g sth (e o5 205 chronic JeSs sl ilaiy 715 ¢) g
C\Jt_li.éj&f‘“;s\ Q‘&AJ;:’AHAM A..);jl\éﬂ\mc\JJ@ﬂ\bgﬁ\J\M\wWM\ \S\Q}\U\QL&Q%LO
S rana Jlas el 380 o) s el JS5 bana g gt cpdale U oag Lag (sl 1538 A G (20 138 5 Anti HBc sdie o5
Anti HBs paie (5% 1) asnlall asnsy (ponne 431

S ub (el bl paddl) o e AYa dais & ¢ el am delie i) (el oS e Ay cuad Anti HBe J) i 0
ol am delie (588 L el basa s o Anti HBs J) UY& (e Slie ilad 5l Adaii uall (ym 5ally aiibis) 13) e

the distinguishing mark is the 6 months. usually after 6 months the Ag (HBsAg, HBeAg) will decrease &

disappear and Ab will develop. But, if they did not decrease even after 6 months it mean chronic hepatitis.
in the past (but you should know because still there is some hospitals use this method) when we had blood

sample to check for HBV, first we check by ELISA, if the result came +ve then we check again twice (now

the total number of the performed test is 3), if the test result still +ve, then we will check again (4th test) but

this time by confirmed test which called neutralization test. Nowadays we just use PCR.

- If we found HCV-RNA & Anti-HCV: it indicates that the patient have the disease. but acute or chronic?

if the RNA stay in the sample for short period = acute, but if it stay long time = chronic

- If we found Anti-HCV alone without the HCV-RNA:it indicates that the patient have the disease but he/she
recover & develop immunity against it
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MCQs

Q1 - Which virus is defective virus?

A- virus B B- virus C C-visus D D-virus A

Q2 - Which virus is more chronicity?

A-virus C B- virus D C-virus B D-virus A

Q3 - Which genotype is dominant in Saudi Arabia?

A. Genotype A B. Genotype B C. Genotype C D. Genotype D
Q4 - which of the following is the type of immunity response exhibited in HBV infection?

A. adaptive immune . C. innate immune
P B. Cell mediated D. none
response response

Q5 - What is the clinical outcome in patients with hepatitis C virus?

A.9% will progress to B. 20% will progress to C. 80% will progress to D.1% will progress to
chronic chronic chronic chronic

Q6 - Which of the following is type of hepatitis B vaccine?
A. Recombinant B. live attenuated C. killed D. none

Q7 - A dentist documented a needle prick accident during treating a patient, he was concerned about acquiring
HBY infection, a serological profile was done, and the results were the following:
HBe: -ve HBs: -ve Anti HBs: +ve Anti HBc: -ve

A. Needs vaccine B. immune from vaccine C. immune from disease D.Acute hepatitis

Q8 - An employee was required to screen for HBV infection, a serological profile was done and the following
results were obtained
HBe: -ve HBs: -ve Anti HBs: +ve Anti HBc: +ve

A. Needs vaccine B. immune from vaccine C. immune from disease D. Acute hepatitis

Q9 - A patient was suspected to have HBV infection, a serological profile was done and showed the following
results:
HBe: -ve HBs: -ve Anti HBs: -ve Anti HBc: +ve

A. chronic hepatitis B. Recovery period C. Window period D. Acute hepatitis
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