Hepatitis B Infection (OBI)

Dr Seyed Mohammad Jazayert
MD, PhD Clinical Virologist

Hepatitis B Lab-Dept Virology

Tehran University of Medical Sciences

A SUMMARY OF OUTCOME OF HBV INFECTI

/"/ Perinatal/ Ad““
childhood Acute )

@<}: Acute Infection Infection | >(Recovery

<

Chronic Infection

4/24/2021



/«/

eQccult Hepatitis B infection is defined as:
“Detectable HBV DNA Among Patients
Negative For HBsAg".

eQccult HBV infection had not been well
studied until HBV polymerase chain reaction
(PCR) became available.
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in different clinical settings .
Alavian & Jazayeri et al, Hepatitis Monthly, .2012
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Clinical Setting
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The percentage of OBI among different clinical
settings depends on:

Methods of DNA detection

Patient recruitment
Rate of HBV endemicity

Nature of biological material tested
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Transmission of occult HBV infection

Carriers of occult infection may be a source of HBV
transmission in the case of blood transfusion with the

consequent development of a typical type B hepatitis
in the recipients.

gt

Reactivation of occult HBV infection

Immunosuppression induced by:
HIV infection
Organ transplantation

Any patient with occult HBV receiving systemic chemo-
radio- or immun otherapy.

Hemato-oncologic patients
leading to the development of a typical hepatitis B that

often has a severe — and sometimes even fulminant —
clinical course.
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——Occult HBV infection and HCC
Occult HBV infection is a risk factor for HCC
development.

Three follow up studies showed the role of OBH
in HCC development .

The prevalence of occult HBV among HCC
patients varies from 12% to 80% depending on
the study.

OBI increases the rate of HCC up to 3.7%.

OBl DIAGNOSIS
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— Viral toad In OBI o

During occult infection HBV viral load is usually
low with less than 104 copies/ml.

However, the occult HBV viraemia seems to
fluctuate over time and remains at a higher level
in the liver versus serum in comparison to HBV
chronic carriers.

——OBI Diagnosis Approach— ==
The gold standard to test for occult HBV is the
analysis of DNA extracts from liver (if not
possible) serum samples performed by:

technique (as screening tool)

and the use of oligonucletide primers
specific for at least different HBV genomic
regions.
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The perrﬁcentaigeggi positive HBV,gene rM

~—different PCR methods. Shahmoradi et al, 2012
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An algorithm showing the hypothesized pathogenesis of occult hepatitis B. Jazayeri et al, 2014.
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—First, HBsAg Mutations— n Ba

mutations within the surface gene of HBV genome are
one of the factors contributing to loss of HBsAg
detection by immunoassay (diagnostic/vaccine-

escape mutants).

These “4’ determinant variants may go undetected by
conventional HBsAg screening tests.

20

4/24/2021

10



4/24/2021

_——

“Schematic structure of HBV Dane Particle

—— Anall uitaoe oot (5)

~—— Medtum oudaco protein
(8 +Pras2)

Pohrercoe (F)

Hepatitis B
virus

Major Hydrophilic Region (MHR) and “a”W
HepatitisB Virus Surface Ag, Jazayeri & , 2012.
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Direct Sequencing Results of HBV surface Pr obtained

from Cryptogenic Cirrhosis, Akhavan .2012
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Progression of Ch[gnic HB to Occult Infec
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Alavian And Jazayeri / Journal of Clinical Virology 57 (2013) 201- M
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§ Second, HBV Genome Mutations Ba

However, the failure of HBsAg detection in OBI

patients could not be fully explained by surface gene
mutations.

» Mutation outside the surface protein may also
influence HBV replication capacity. These mutants
have also been reported to be less “replication fit” in
comparison with wild-type virus.
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Results of Direct Sequencing of Different HBV/Geﬁ%
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Third, Low HBV Viral Load

Low level expression of HBsAg due to low viral load
might just be enough for viral assembly but is below
the sensitivity level of standard tests which making
it undetectable.

In our studies, sometimes low level of HBV DNA,
rather than genetic variability in the major
hydrophilic region (MHR), has been found more
frequent among OBI; all isolates had shown DNA
level <10 copy/mL.
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graphic, and virologic data of occult HM%
P Shahmoradi et al, 2012.
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Fourth , Low HBsAg Synthesis

Due to HBV genetic (mutations in Pre-S region)
or viral/nost epigenetic factors, the level of
HBsAg synthesis decreases to an undetectable

levels.

32
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Fifth , Ag/Ab Complex

HBsAg and anti-HBs formed complex, and as a
consequence the HBsAg was hidden and could

not be detected by ordinary serologic assays.

33

Fifth, HBV DNA Persistence

* Follow up studies of patients with HBsAg-positive
chronic hepatitis whose serum HBsAg becomes
negative, spontaneously or on antiviral therapy,
have shown persistance of the viral genome in
28% and 94% in serum and liver, respectively.

» Thus, absence of HBV markers does not exclude
the circulation in serum of HBV DNA-containing
infectious HBV particles, transmission of which is
identical to those in HBsAg-positive sera.
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Dlagrammatlc presentation of HBV life cyc .
~__——  Taken from Chisari, 1997. /‘%
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It is suggested that HBsAg negativity is not sufficient
to completely exclude HBV DNA carriers.

Studies highlights the fact that anti-HBc, anti-HBs
and HBsAg may not be effective tools for diagnosis of
HBV infection in this high-risk population, and
sensitive molecular tests based on real time PCR
should be applied for a proper diagnosis.

The use of sensitive molecular tests such as real-time
PCR would be helpful in solving these problems.

18



