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Hepatitis B Epidemiology 

• 2 billion people infected worldwide 

• 295 million chronic carriers  

• 1.5  million new infection annually 

• 900 thousand death annually 

• Vertical and horizontal transmission 

• Endemic in Southeast Asia, China and Africa 
(Prevalence=10-20%) 
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Epidemiology of  HBV 

World Journal of Clinical Cases. 2018  6;6(13):589. 





Virus and HBsAg particles in serum of carriers 
        

      45 nm particles                   HBsAg filaments                   22 nm particles 



Natural Course of Infection 

• Acute (25% adults, <5% neonates) 

 

 

• Chronic (<10% adults, >90% neonates) 

 

 

• Subclinical(>65% adults, <5% neonats) 



WHO strategy for HBV infection control 

• Vaccination is the best effective approach 

• (1991): Mass vaccination of infants worldwide by 1995 (EPI) 

• High-risk groups (health care workers,……) 

• Catch-up vaccination (teenagers) 

• Chronic carriers: 

                                   - Antiviral therapy (Tenofovir, Telbivudine) 

                                   - Therapeutic vaccination 

• (2016): Elimination of infection by 2030 

• Only 110 countries implemented mass vaccination 

• HB elimination is not possible by 2030 

 

 

 

 



Vaccination Schedule 

 
– Neonates: 

• 3 doses at least 4 wks interval 

• Dose: 10 μg/IM 

 

– Adults (teenagers + high risk): 

• 3 doses  

• Dose: 20 μg/IM (immunocompromized or obese, 40 μg) 
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Immunoprophylaxis of HBV infection 

• HBIG (HB immunoglobulin) from immunized subjects for virus 
neutralization  

• Immediate use of HBIG in HBV exposed subjects  

• HBIG + HB vaccine in infants from carrier mothers (12-24 hrs 
after delivery) 

• HBIG or AVT(Tenofovir) in carrier pregnant mothers (24-36 
wks prenatal) + HB vaccine in neonates 

• HBIG or neutralizing MAbs in CHB patients before vaccination 
(restoration of T cell response) 

• Importance of developing neutralizing MAbs 

 



Factors influencing vaccine immunogenicity  

1) Host factors: 

Age, weight, sex, race, immunocompetence, specific 

diseases 

 

2) Vaccination factors: 

Type of vaccine, dose of vaccine, adjuvant, site of 

injection, vaccination schedule 
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HBV vaccines 

• Plasma drived (licensed 1982) 

• Recombinant (licensed 1986) 

• Recombinant pre-s Ag 

• Virus-like particles 

• Synthetic peptides 

• DNA vaccine (expression vectors) 

• Recombinant viral vector (Vaccinia or Adenovirus) 

• Oral vaccine (recombinant salmonella, transgenic 
plants) 
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Type Country Trade mark 

 

Manufacturer 

Recombinant Cuba Heberbiovac HB Heber Biotec 

Plasma-derived  South Korea Hepaccine-B Chiel Jedang 

Plasma-derived South Korea Hepavax B Korea Green Cross 

Recombinant South Korea Hepavax B-Gene Korea Green Cross 

Recombinant South Korea Euvax B LG Chemical 

Recombinant U.S.A Recombivax H-B Vax II Merck Sharp & Dohme 

Recombinant• U.S.A Comvax Merck Sharp & Dohme 

Recombinant+ France Genhevac B Pasteur Merieux Connavght 

Recombinant Belgium Engerix -B Smith Kline Beecham 

Recombinant•• Belgium Twinrix Smith Kline Beecham 

Recombinant++ Belgium Tritanrix-HB Smith Kline Beecham 

Recombinant++ Belgium In Fanrix-HB Smith Kline Beecham 

Recombinant+ Sweden Heprecombe Swiss Serum & vaccines Institute 

Commercial HBV vaccines 



Hepatitis B Vaccination Program in Iran 

• Mass vaccination from 1992 (Engerix B) 

• Use of Heberbiovac vaccine (1994) 

• Vaccination schedule: 0, 1, 6; 0, 1.5, 9; 0, 2, 6 months 

• Catch-up vaccination for adolescents (1996-1999) 

• Vaccination+HBIG: Infants born from carrier mothers 

• Significant reduction in HBV incidence  

    (Intermediate   Low endemic) 



Our Experience in Iran 

• Assessment of Immunogenicity in neonates (Sanandaj 1994, 
first study in Iran) 

• Assessment of supplementary vaccination in neonates 
(Sanandaj) 

• Evaluation of low-dose supplementary vaccination (Urmia and 
Kerman 1998-2001) 

• Determination of anti-HBs persistency 20 years after primary 
vaccination (Kerman 2014) 



HBV vaccination outcome 

 
 Induction of neutralizing antibody and cellular immune response 

 

 Induction of anti-HBs antibody response 

 Anti-HBs < 10 IU/L (No protection)  

 

 Anti-HBs ≥ 10 IU/L (Protective antibody response) 

• 10 – 100 (Low responder) 

• 100 – 1000 (Intermediate responder) 

• > 1000 (High responder) 

 

 Non-responders (anti-HBs< 10 IU/L) are at high risk of infection 

 

 Supplementary vaccination may help to induce a protective response 

 

 Different immunological mechanisms contribute to lack of response  

      in some normal subjects 
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Anti-HBs antibody response in Iranian neonates 
(Sanandaj) 

Amani A, 1995 (IJMS) 



Ab Response Ab Titer (IU/L) Percent 

High 5644 (3080) 47.7 

Intermediate 482 (279) 23.4 

Low 25 (7.9) 22.5 

Non-responders 2.5 (3.4) 7.4 

Immunogenicity after primary vaccination 
(Sanandaj) 

*vaccinated neonates (n = 1176) 
 
Amani A, 1995 (IJMS) 

 



Immunogenicity after a single booster dose 
(Sanandaj) 

 
* 4 dose vs. 3 dose vaccination: 99.3% vs. 92.6% responders 
 
Amani A, 1997 (MMI) 

 

Subjects No. Non-
responders 

(%) 

Ab Titer 
Responders 

(IU/L) 

Primary 
Vaccination 

1176 7.4 3020 ± 3200 

Booster 
Vaccination 

 (Non-
responders) 

 
49 

 
10 

 
6300 ± 3600 



Serum anti-HBs antibody levels in vaccinated neonates 
from Kerman (A) and Urmia (B) 

Jafarzadeh A, 2004 (IJI)  



City Sex No Seroprotection GMT(IU/L)± SD  

 
Kerman 

Male 113 107 (94.7 %) 5772 ± 7354 

Female 118 115 (97.5 %) 6400 ± 7758 

Total 231 222 (96.1%) 6104 ± 7553 

 
Urmia 

Male 145 143 (98.6%) 11433 ± 
11079* 

Female 145 142 (97.9%) 12309 ± 
11781* 

Total 290 285 (98.3%) 11869 ± 
11422* 

Seroprotection Rate in Vaccinated Neonates 
from Urmia and Kerman 

Jafarzadeh A, 2004 (IJI) 



Seroprotection rate after low dose primary 
vaccination (Kerman/Urmia) 

Vaccine Dose Responders (%) Ab Titer (IU/L) 

2.5 µg 381 (93.4%) 1115 

5.0 µg 437 (96.9%) 2045 

10.0 µg 507 (97.3%) 3132 

Jafarzadeh A, 2008 (Vaccine) 



Seroprotection rate after low dose booster 
vaccination (Kerman/Urmia) 

Jafarzadeh A, 2008 (Vaccine) 

Vaccine Dose Responders 
(%) 

Total 
Responders 

Ab Titer (IU/L) 

2.5 µg 21/24 (87.5%) 402 (99.2%) 164 

5.0 µg 10/12 (83.3%) 447 (99.5%) 401 

10.0 µg 10/12 (83.3%) 517 (99.6%) 1358 



Sex No. of Vaccinees Seroprotection 
Rate 

Ab Titer ± SD 
(IU/L) 

Men 142 57 (40 % ) 65.0 ± 85.0 

Women 158 54 (34 %) 45.3 ± 66.8 
 

Total 300 111 (37 %) 55.4 ± 77.0 
 

Serum anti-HBs antibody titer 20 years after 
primary vaccination  

Bagheri-Jamenozorghi M, 2015 (HVI) 



 
Pre-booster   Pre-booster      Post-booster 

 

 
Post-booster 

 
Post-booster 

 
 
 

Sex 

 
 

No. of 
Vaccinees 

 
 

Seroprotecti
on Rate  

 
 

GMT ± SD 
(IU/L) 

 
 

Seroprotecti
on Rate  

 

 
 

GMT ± SD 
(IU/L) 

 

 
 

Anamnestic 
Response 

Men 62 0  0.7 ± 7.7 60 (97 %) 151 ± 147 55 (89 %) 

Women 76 0  3.7  ± 3.6 
 

74 (97 %) 197 ± 171 
 

70 (92 %) 

Total 138 0  2.3 ± 5.5 
 

134 (97 %) 176 ± 162 
 

125 (91 %) 

Anti-HBs antibody response following a single dose booster 
vaccination 20 years after primary vaccination 

Bagheri-Jamenozorghi M, 2015 (HVI) 



Conclusion 

• Mass vaccination of neonates and other preventive approaches have 
reduced HB incidence in Iran and worldwide 

• Immunoprophylaxis of carrier mothers plus immediate vaccination of 
neonates induce more protection in infants 

• Adaptation of 4 low-dose vaccination schedule provides more efficient 
immunoprotection 

• Recombinant HB vaccine induces long-lasting protection (>20 years) 

• Urgent need for more potent vaccines for therapeutic vaccination of 
chronic patients 

• Control of HB infection by efficient vaccination could eliminate primary 
hepatocellular carcinoma 
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