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*Hepatitis B infection is categorized into 5 clinical forms:

1. Acute
Chronic
Fulminate
Asymptomatic

. Occult HBV infection (OBI)
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*HBsAg screening of blood donors sine 1970s --->transfusion safety.
*However, HBV remains the most frequent viral TTI.

*Occult HBV infection (OBI):

*defined simply as serologically undetectable hepatitis B surface antigen
(HBsAg neg.), despite the presence of circulating HBV DNA.

*OBI was reported for the first time almost 37 years ago in a case
report.

* Tabor E. et al. Studies of donors who transmit posttransfusion hepatitis. Transfusion 1979; 19: 725-731
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OBI: Definition

*Several definitions for OBl have been proposed :

1. presence of replication-competent HBV DNA in the liver without
detectable HBsAg in the serum (low-level carriers).

2. A more specific definition was provided in 2004:

° presence of HBV DNA without HBsAg, £ HBV antibodies outside the acute
phase window period (not transient OBI).
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3. 2008 international workshop on OBl endorsed by EASL:

*presence of HBV DNA in the liver of individuals testing HBSAg-
negative with currently available assays

*# HBV DNA in the serum; if detectable, usually very low (< 200 IU/mL)

*Therefore, cases whose serum HBV DNA levels are comparable to
those with overt HBV infection are generally due to infection with HBV
escape mutants and should be labeled as “false” OBI.
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*OBI:
* Detectable HBV DNA among patients negative for HBSAgQ.
* presence of the HBV genome in liver + serum HBV DNA

*conversion of HBV DNA to covalently closed circular DNA (cccDNA); a
stable and durable mini-chromosome persists within hepatocyte nuclei

* OBl is a form of HBV with long-term infection, in which immune system is
unable to completely clear HBV DNA from hepatocytes.
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1. Recovery from past acute/ chronic infection (indicated by anti-HBs)

Chronic carriage only with the presence of anti-HBc (“anti-HBc
alone” or “isolated anti-HBc”)-----» Most commonly in endemic areas

3. Chronic carriage with only HBV DNA pos. (seronegative)

4. Chronic hepatitis with surface gene escape mutants
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»—— OBI: Serological pattern ‘.

*seropositive OBI:

® anti-HBc % anti-HBs

* 50% are positive for anti-HBc and 35% are positive for anti-HBs
*seronegative OBI:

® negative for both antibodies (anti-HBc and anti-HBs)
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OBI: Prevalence

* OBl is spread widely throughout the world.
*The prevalence of occult HBV varies according to factors such as :
* endemic disease level (endemic area > non-endemic one).
* sub-population examined
*tissue specimens tested (liver > serum).
*the methods used to assess OBI
* Sensitivity of the HBsAg assays used

* Sensitivity of the DNA assays used

* The sensitivity has markedly increased from around 105-10 to 10-102 genomes per

milliliter, by shifting from Southern blots to PCR.
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OBI: Prevalence

*The populations in which prevalence of OBI has been investigated
are:

1. patients with liver disease
* HCV infected patients, patients with cryptogenetic liver diseases
2. patients at high risk of parenteral-transmitted infection
*intravenous drug addicts (up to 45%), hemophiliacs
3. patients on hemodialysis
4. HIV infected patients
5. apparently healthy individuals

* .
5 Hedta)Jgiod donors, general population, , 20217041
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‘Patients with liver disease =

*There is clear evidence for persistence of HBV DNA in patients with
various forms of acute and chronic hepatitis, and HCC in both
seropositive and seronegative groups with a same figure.

*The prevalence is higher in anti-HBc pos./ anti-HBs neg. patients: 7%-60%.
*The rate is also higher in liver samples, averages 40%-50% (13%-71%).

*In patients with acute, particularly fulminant, hepatitis is much less
frequent; ~ 10% in serum and 7% in liver samples.

*long-term persistence (= 10-30 years) of serum HBV DNA has been
shown in about 55% of patients, despite clinical and biological
resolution of the acute infection.
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Tastr 4, HEV DNA fn the Liver and'or Serums of HBsAp-Negative Patients With Acute Benign snd Fulminans Heparitls

IV IDNA (+)
No AntiHEV AnthHCY Geographie
Tested  Semple = AssiHlle  Senmegative +) Hisaclogy Area Rederence

R Serum 0 LN w2 1 Japun Enokushi ef al, | Hepatol 100624 258 0

U Setum 0 e o FH 154 Masom ot 2l Hizaroeooy 1996.24.36 1563

0 Liver e

1 S 0 07 0 FH 154 Ltang o 4l Gastroentemlogy 1993104436361
0 Liver w

a2 Liver 9 on 0 FH Fngland Matsmer et ol Gut 19953641540

1\ Serum [\ wmo 0 FH 154 Wright et al Lancet 1092.3)0:031.955

n Liver ml

i) Sem 0 13 0 H Fomce Feray o1 2l Castroentezvlogy 199,104 340,593
3 Liver s

1 Serum 1.0 wm 1wvio AH Japun Uchina et al ) Med Virol 1907 3230049

L} Serum ] Uik Vis Al France Thiets et b, | Hepatol 1995183430

Abbrevigtions: FH, felminant bepatic lailure, AH, acuie heputitis.
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Tame L HBY DNA in the Liver sndioc Scrum of HilsAg Negattve Matsents With Chronic Hepatitas
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No. AntHEc = Ant-HOV Ceugraphic
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nl Serum v 132 2lnl H Homg Komg Chung et al. HEpsTonooy 1905 12:24.20
o7 Serum boal) 1156 47
42 Liver 1V20 1622 NI (8 l] lstael Liamg et o Mepaiotons 1991151044, 109}
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1o Serum 121 13 2N H France Porchon et ol § Hepatol 1902 10; 18410
40 Serum 2440 0 240 (e 1] Cermany Pog et ol | Hepoool 100325 14-20
30 Serum o 0 N1 H Canada Scully et al | Med Vil 1004 44 203,297
1 Serum awie o NI CH Cermany Jolles-fesseiba et af § Hepatol 100421 260
2
in Serum win o I3 CH Spain Sanchez-Quipinn et 4l | Hepatol 199317
288-20%
w Setum 0 bital) o0 H Lapan Fubouda e1 3l Microbaod Jnmmned 1006 40
AH1.480
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o patients with liver disease

*collectively, around 30% to 35% of HBsAg-negative subjects with
chronic hepatitis # HCC have positive serum HBV DNA (5% to 55%).

s

*The overall figures do not significantly differ among patients * HCC.

*Some studies report that 19-31% of patients with cryptogenic liver
disease present with OBI.

*The proportion of a detectable HBV DNA in cirrhosis patients is higher in
compared to chronic hepatitis patients. The latter is also more prevalent in
compared to NASH or cases with non-specific changes in liver biopsies.

* Follow-up studies of patients with HBsAg + chronic hepatitis whose became
HBsAg neg., spontaneously or on therapy, have shown persistence of the viral
genome 28% in serum and 94% in liver.
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*patients infected with chronic HCV hepatitis are at risk of OBI.

*The first study of OBI prevalence in these patients published in 1999.

OHBV sequences were found in liver tissue from 33% of 200 HCV infected
patients and in 14% of the 50 HCV negative patients.

O0OBI was significantly correlated with cirrhosis among HCV infected
patients; 33% of patients with HCV and OBI had cirrhosis as compared with
19% with HCV and no OBI.

* Cacciola I, et al. Occult hepatitis B virus infection in patients with chronic hepatitis C liver disease. N Engl J Med 1999;
341: 22-26.

Dr. Hedayati 18 2021/04/12 (quiaivg>

4/12/2021



OBI Prevalence: (5?5

K T \;—_' AT
AL Yy ~
Jo3iny 3 E ¥

=i Patients with liver disease =

*A review of studies on HCV patients using PCR concluded 20%-30%
and 40%-50% of serum and livers, respectively, showed HBV DNA.
* Bréchot C, et al. Persistent hepatitis B virus infection in subjects without hepatitis B surface antigen: clinically significant

or purely "occult"? Hepatology 2001; 34: 194-203.
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. Sample OBI (%)
Place Population size Total Study
Chronic hepatitis Alavian,
Tehran C virus 103 19.4 2009
Chronic liver Honarkar
Tehran disease patients 35 22 2004 ’
(77.1% HCV+)
. Sample OBI (%)
Place Population size Total Study
. HBsAg- patients Kaviani, 2006
ez with chronic hepatitis e 1.9 (1997-2001)
7ahedan Families of patients 110 2.7 Sharifi-Mood,
with acute and chronic HBV anti-HBc + : 2009 (2005-6)
Children born to 75 Children immunized Shahmoradi,
Amol 28

HBsAg-positive mothers by HBIG and HBV vaccine 2012
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* OBl prevalence is high in patients receiving frequent blood transfusions.
*OBI has been observed in up to 50% of hemopbhilia patients.

|!.1!_)lg- 1. The Prevalence of OBl and HBV Serological Markers Among Blood Recipient Patients

Disease Country Region,City Prevalence of
0B1Y, %

Toyoda et al. (11) (2004) Hemophilia Japan ND 51.2
Borhany et al. (12) (2011) Hemophilia Pakistan  Karachi 173
windyga et al. (13)(2006) Hemophilia Polish ND 0

Singh et al.(17)(2003) Thalassemia  India ND 314
Arababadi et al.(14) (2008) Thalassemia  Iran Kerman 0

Dr. Hedayati 21 2021/04/12 (quising>
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Hemodialysis patients

*Hemodialysis patients are at high risk of acquiring parenterally
transmitted infections, because of:

* the large number of received blood transfusions
® the invasive procedures that they undergo
® their immunosuppressed state

*Several studies have shown that 0-36% of patients on hemodialysis,
and nearly 10% of patients on peritoneal dialysis, suffer from OBI.

*Most of studies have investigated the presence of OBl among HD
patients in the context of chronic HCV infection.
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il‘al)le 1. The Prevalence of OBl and HBV Serological Markers Among Blood Recipient Patients

Disease Country Region,City Prevalence of

OBI?, %

Aghakhani et al. (18) (2010) Hemodialysis Iran Tehran 31

Arababadi et al.(2) (2009) Hemodialysis Iran Kerman 0

Di Stefano et al. (20)(2009) Hemodialysis Italia ND 26.6

Abu-ElMakarem et al. (22) (2012) Hemodialysis Egypt ND 413

Sav et al.(25)(2010) Hemodialysis  Turkey ND 16.9

Kanbay et al.(24)(2006) Hemodialysis  Turkey ND 152

Goral et al. (28)(2006) Hemodialysis Turkey ND 0

Siagris et al. & Mina et al. Hemodialysis Greece ND 0.9-20.4

(10,29)(2010)

Motta et al.(31)(2010) Hemodialysis Brasilia  ND 15

Gabrerizaenal. (30)(1997) Hemodialysisz Italy ND 202584/12 cauives

Gwaker al.(32)(2008) Hemodialysis  South- ND 0

Country izl % Iy
HD patients
USA 3.8
Turkey 17-27.5
Iran (Tehran) 50
Iran (Kerman) 0

Dr. Hedayati 24
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= HIV infected patients

*OBI in HIV infected patients may be viewed as the result of
opportunistic reactivation of HBV due to cellular immune deficiency, as
reflected by the decreased CD4 counts in HIV infection.

*Reported OBI prevalence in HIV patients have been 0-89%.

*HIV patients with OBI have significantly lower CD4 counts and high
plasma HIV RNA loads.

*In a cross-sectional investigation on a group of HIV-positive patients
referred to Research Center for AIDS, Tehran:

*178 sera were all HBsAg neg., of whom, 18% were positive for HBV DNA.

*109 patients were IDUs, of whom, 70% were OBI-positive.

Dr. Hedayati 25 2021/04/12 (quiang>
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HIV infected patients
OBI (%)
()
Population Sar:nple B Among Study
size Total ;
anti-HBc +
. Azadmanesh,
HIV + patients 106 13.6 2008
. Ramezani,
HIV + patients 92 3.2 6.3 2009
. Khorvash,
HIV + patients 64 4.6 25 2014
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OBl Prevalence:
Blood donors

*prevalence of OBI in blood donors has a regional variance, not only
internationally but also nationally.

*OBI has been reported in 0.1%-2.4% of seropositive blood donors in Western
countries, where only 5% of the population has prior exposure to HBV.

*Up to 6% of BDs in endemic areas have OBI. In anti-HBc only group, the
rates range from 0% to 15% (median of 1.1%).

Tamix 3. HEV DNA b= the Liver andlor Scrum of HilaAg Negative Subjects Withowt Liver Discase

BV DNA (»)

Ants-J BN Ans-HICY
Sample = AntHil Seremegative (=) Hinardogy Ares Beleremer
Serum 1730 o NT D Japan Matsumminto et b J Virol Meth 1007 066109
Serum 5s oI NT Blood Uuits Japan Biruka et 4l Vox saag 199203:307-111
Serum w4 w3 NI {24 China Zhang o) ol Hessronony 190317314941
Serum N2 P ) NT w Taman Wang #1 2l | Infeca Dis 1991 163097300
Serum u 0 o 80 UsA Mosbey ot sl Tramsbusion 1903.333.12
Serum wim [\l 1w D USA Duruglen ¢t ol Trassfuston 190333:212.216
Serum o 0 NTY w Caaals Scully ¢t sl | Med Vial 100444 203207
Serum 120 o NI o Beaxil Gomes et al Acw Vol 1990.4(0.133-1 35

OBl Prevalence:
Blood donors

HBsAg negative & | HBsAg negative &
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Region anti-HBc-positive | anti-HBc-positive
(* anti-HBs) only
North America 0.1-1.05 2.03-2.8

Europe 0-1.6 0
Middle East and Asia 1.09-3 8.1

Place Sasrir;zle (()o/?)l Study
Mexico (Yucatan) 158 8.2 GarCia'z'gg';talV°’
Brazil (Brasilia) 150 3.3 Silva, 2005
Iraq (Diyala) 178 3.9 Hasan, 2012
Oman (Muscat) 200 0 Kaminski, 2006
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Blood donors =

*Collectively, 1%-2% of Iranian blood donors have indicated OBI.

OBI (%)
0
Place Sample LD 6 Among Study
size Total .
anti-HBc +
270

Rafsanjan 14 (5.2%) anti-HBc+ 28.6 Jafarsaceh.
Rafsanjan 5 (9.573)7 O e s 1.5 16.1 Ara;g:’gdi’
Isfahan 3 (7.9%;5‘;?1ti-HBc . 0.9 11.6 e
Shiraz 131 (6.6926?(;?1ti-HBc S IS |
Tehran 230 (11 .52%0)ognti-HBc - [ BHE 13 T
| rak 11 2.1%) oﬁ; anti-HBc + 5o 0 20:%?5;‘“3;

OBI Prevalence: @‘5

General population

*There are few studies about OBI prevalence in the general population.

Tamr 5. 1AV DNA in ihe Liver smdlor Seram of HBsAg-Negmtive Subjects Withowt Liver Disesse

Y DNA (=)

AnciHny AntbdiCy Corngropdo
Arca

Sample = Anu-lills Servmegative ) Histedogy Relerencs

Serum &8 120 N1 NLT Tarwsn Sheth 1 ul. ) Mod Vignd JOGS32-257-260

Serum TW4 0 N1 NLT Taiwan Pav et b Asm | Chie Patdesl 1001959501508

Serum 1647 o 1247 NL1 Cermany g et Al | Hepanol 1995, 2314-20

Serum WS o ~1 NUt Cermany Welnbergey et al. ) Gen Vool 20041 1105
134

Serum n n NT NLT Caormany Pertncke et 8 ey Al 1008 14 072100

Serum 0 ss o8 5D Spain Berssuln. Cot 00047 429.435

Serum 2om) 0 193 ¥ pogelanion Sweden Noborg et al. Scan | hnfect Dis 2000240232

Serum i 0 b\ NLY Turkey Sobal et A Scam | Infect Dis 200052 3) 5.
AL

Serum 1T 0 NT Chihlren Senegal Chabound et al, Arch Vieod 10038 125131

Serum Tl o NI C* popalaion Senegal Coutsaget ot sl FEMS Micyobial Lest 1991
B354

Liwex 10 o U Liver Dosums bapan Maruzawa e al | Vool Meth 1007 606150

Ablreviations N1, net sested, B, binod domers; NLE, sermal biver tests; G popualacion. genersl population
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General population

OBI (%)

()
Place Population Sarpple Il () Among Study
size Total .
anti-HBc +
Individuals free 98 liver Raimondo,
ezl from liver disease specimens e e 2008
North America General population 487 9.6 18 M;ratal;,
Subjects with normal Kim,
South Korea serum ALT 195 15.9 16.2 2007
general adult population ... . Song,
souiil @ (routine check-up) = o 2009
Hui,
Hong-Kong Stem cell donors 124 15.3 17 2005
Dr. Hedayati 31 2021/04/12 (quising>
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*No published guidelines are provided categorizing those who should
be screened for OBI.

*However, investigations should be considered in the following situations:

flly

HCV-infected patients especially with flares in viral replication and
liver damage

Patients becoming immune deficient mainly by receiving immuno-
suppressive regimens for various clinical conditions

People with unexplained liver diseases

Blood units for immuno-compromised recipients where proper
recruitment and selection of donors are highly recommended
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*In some countries, including the USA and Japan, parallel screening for
HBsAg and HBc-Ab is performed in all donors for the rejection of at-risk
blood units.

*Screening of anti-HBc is feasible in non-endemic areas, but would cost an
unnecessary loss of blood donations in endemic areas (90% of adults are
positive for both anti-HBc and anti-HBs due to past exposure to HBV).
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