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Abstract 
  
Background. An estimated 2 billion people have serological evidence of infection with HBV. Despite the 
availability of a safe and effective vaccine since 1992, the introduction of hepatitis B vaccine in national 
immunization programmes did not pick up as expected. However, in the last few years the pace of 
introduction of this vaccine has increased due mainly to the advent of GAVI and support from the Vaccine 
Fund for the poorest 74 countries of the world. By May 2002, 154 countries now have routine infant 
immunization with hepatitis B vaccine. This paper reviews available published data on impact of hepatitis B 
vaccination.
 
Method. Published papers on impact of hepatitis B vaccination were searched using PubMed and Medline 
online search facilities. Papers on hepatitis B immunization programmes, impact of the vaccine on disease 
as well as papers on safety and efficacy of the vaccine were reviewed. Published papers that demonstrate 
the impact of hepatitis B vaccination are included in this paper. Other relevant document and reports were 
also reviewed.    
 
Results. Where hepatitis B vaccine has been introduced in infant  immunization programmes, HBsAg carrier 
rate in the vaccinated groups has decreased as much as 74% in less than 10 years( Italy), 96% in) in 7 years 
(Saudi Arabia, 93% in 15 years (Taiwan), 79% in 10 years( Thailand), 77% in five years (South Africa) and 
almost 100% in Alaska. A decline of more than 49% in the incidence of acute cases were reported from Italy 
and, an 80% decrease in Bulgaria. Taiwan demonstrated a 50% in the incidence of hepatocellular carcinoma 
in children 6 to 14 years of age. There is also evidence to show that adolescent and high risk immunization 
strategy could possibly miss a substantial proportion of early childhood infections with HBV. Some of the 
challenges that face further expansion of use of hepatitis B vaccine are high cost and low coverage and weak 
health infrastructure in many developing countries.
 
Conclusion. The currently available hepatitis B vaccines are safe and highly effective and that their use has 
had remarkable impact on reducing the burden of diseases caused by HBV. International support will be 
needed to further increase access to this vaccine for children living in developing world.
  
 

(i) Introduction
  
Hepatitis B, a viral infection of the liver, is a major global public health problem. It is estimated that about 30% 
of the world’s population, i.e. about 2 billion people, have serological evidence of infection with hepatitis B 
virus (HBV)1 and approximately 350 million of them are chronically infected with HBV. These chronically 
infected persons are at high risk of death from cirrhosis of the liver and liver cancer, diseases which kill 
almost a million persons annually worldwide.
 

(ii) Progress in the introduction of hepatitis B vaccine into national 



immunization programmes
 
An inactivated plasma-derived hepatitis B vaccine was licensed in November 1981 and became available 
for general use by 19822. In 1982 it was demonstrated that the surface antigen of HBV can be synthesized in 
yeast3. Consequently, by 1986 a DNA recombinant hepatitis B vaccine was also available for general use. 
Both of these vaccines were proven to be safe and efficacious4,5,6,7,8 and more than one billion people have 
been immunized in the world since the beginning of implementation globally.
 
Despite availability progress in the introduction of these vaccines in infant immunization programmes globally 
was limited during the 1980s. This was partly due to the high cost of the vaccines and partly due to lack of 
clarity on how best to control hepatitis B on a population basis. For almost a decade, use of these vaccines 
was largely confined to protecting individuals at risk. In 1991 there were only 20 countries routinely using 
hepatitis B vaccine9 in infant programmes. In 1990, Ghendon10 outlined a potential WHO strategy for global 

elimination of new cases of hepatitis B. However, it was the Youndé Meetingα  of October 1991 that provided 
the impetus to move more urgently towards the elimination of hepatitis B. Immediately following the Youndé 
meeting, the Fourteenth Meeting of the Global Advisory Group of the Expanded Programme on Immunization, 
took place in Antalya, Turkey11, and recommended the integration of hepatitis B vaccine into national 
immunization systems in all countries with a hepatitis B carrier prevalence (HBsAg) of 8% or greater by 1995 
and in all countries by 1997. This was the first time that targets were set and epidemiological parameters 
defined for the control and eventual elimination of hepatitis B. Following the endorsement of the 
recommendations of the Global Advisory Group by the World Health Assembly in May 199212, the number of 
countries with hepatitis B vaccine in their national immunization systems rose from 20 countries in 1991 to 80 
in 1997, 90 in 19981,9, 114 in 1999 and 129 in 200013. By the end of 2000, 32% of the global birth cohort 
had received a 3rd dose of hepatitis B vaccine, based on reports from countries to WHO.
 
The introduction of hepatitis B vaccine into developing countries received a further boost with the formation of 
the Global Alliance on Vaccines and Immunization (GAVI). GAVI is an international coalition of immunization 

partners.β GAVI has targeted the 74 countries with per capita GNP less than US $ 1000 for assistance. 
Globally it is estimated that nearly 37 million children of the 132 million born every year are not receiving 
basic immunization. The great majority of unreached children, or 28 million, live in developing countries, and 
of those, 25 million are in the poorest countries15. The strategic objectives of GAVI are ‘to improve access to 
sustainable immunization services, expand the use of existing cost-effective vaccines, accelerate the 
development and introduction of new vaccines, and make immunization coverage an integral part of the 
design and assessment of health systems and international development efforts.’14 Hepatitis B is one of the 
vaccines included in GAVI support to these 74 countries. To date 38 countries have received approval for 
support for the introduction of hepatitis B vaccines and the rest are in the process of applying for support from 
the Vaccine Fund. As of June 2002 154 countries have hepatitis B vaccination in their infant immunization 
programmes (Fig1).
 

Fig 1. Global status of countries using HepB vaccine in their
national immunization system, May 2002



(iii)  Impact of hepatitis B immunization 
 
Primary indicators of a positive impact of hepatitis B vaccination may include (1) decline in acute cases of 
hepatitis B, (2) reduction in the proportion of deaths attributable to cirrhosis of the liver or hepatocellular 
carcinoma and, (3) falling seroprevalence of HBsAg in vaccinated population. Unlike the situation with other 
vaccine-preventable diseases, the efficacy of hepatitis B prevention programs is not based solely on 
surveillance of acute disease.  In particular, because most infections in children are asymptomatic, acute 
disease surveillance will not reliably measure the initial impact of routine infant vaccination. However, trends 
in acute hepatitis B disease incidence can be used to evaluate the effectiveness of programs directed at 
adolescents and adults who are more likely to have symptomatic infections after HBV exposure.  Because 
most of the HBV-associated morbidity and mortality is related to chronic infection, demonstrating a reduction 
in the prevalence of chronic infection in children is the major early indicator of program success. The serious 
adverse outcomes that are related to the acquisition of chronic HBV infection occur several decades after 
exposure; thus, much of the benefit of infant immunization on prevention of cirrhosis and liver cancer will not 
be realized for decades after a program is started.
 

(a) Impact data from Europe
 
In the WHO European Region, 35 of 51 reporting countries include hepatitis B vaccine in their national 
immunization programmes, and several other countries provide hepatitis B vaccine either to adolescent or 
high risk individuals or pursue a mix of both approaches. Italy was one of the few countries in Europe to 
introduce hepatitis B vaccination, initially based on a high risk approach, but expanded to cover both infant 
and adolescents in 1991. Between 1985 and 1996, the prevalence of chronic HBV infection rate has fallen 
from 3.4% to 0.9%16 with the greatest decline in the age group 15-24 years.  Another  study17 from Tuscany, 
Central Italy, between 1992 and 1996 there was a 49% decline in the reported cases of acute hepatitis B in 
the age group 15 to 24 year olds living in Tuscany with no cases occurring in vaccinated adolescents. 
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                Fig 2.      HBsAg carrier prevalence (in %), Italy, 1985-1996
 
 
Prior to the introduction of the national program, a “Pilot Project of Universal Immunization” was started in 
1983 in a hyper endemic area, Afragola, of southern Italy18.  Comparing the incidence of acute viral hepatitis 
five year before hepatitis B immunization was introduced with the incidence five years after introduction, 
annual incidence dropped from 63 per 100,000 to 3 per 100,000. The HBsAg carrier prevalence in the 
general population decreased from 13.4% in 1978 to 3.7% in 1997; in children and adolescent it dropped 
from 6.8% to 0.7%, in young people from 10.2% to 1.1% and, in adults from 15.8% to 4.0%, demonstrating 
the remarkable impact of mass immunization on the prevalence of hepatitis B.
 
Following the introduction of immunization with hepatitis B in 1991 in Bulgaria, by 1992 a coverage level of 
71.3% was reached and a dramatic decline in the reported annual incidence of acute hepatitis B in infants 
was seen, from 22 to 30 per 100,000 in the early 1980s to 5.6 per 100,00019. 
 

(b) Impact data from the rest of the world
 
In July 1984 Taiwan introduced, one of the earliest countries of the world to do so, infant immunization with 
hepatitis B. Within ten years of introduction of the vaccine, the HBsAg prevalence declined from 9.3% to 
1.3%21 in children younger than 12 years. (Fig 3)
 

Fig 3. HBsAg prevalence rate (%) in <12 yrs old, Taiwan, 1984 to 1994
 
The incidence of hepatocellular carcinoma in children aged 6 to 14 years declined from 0.7 per 100,000 
between 1981 and 1986, to 0.57 per 100,000 between 1986 and 1990, and to 0.36 per 100,000 between 
1990 and 199622. The HBsAg prevalence among persons younger than 15 years of age have declined from 
9.8% in 1984 to 0.7% in 199923, thereby reducing a hyper endemic country to that of low endemic status 
within 15 years of the introduction of hepatitis B immunization programme. 
 
Since hepatitis B vaccination began in the United States in 1982, the prevalence of chronic HBV infection 
has been reduced substantially among populations whose infection rates previously were high. For example, 
in 1994, the prevalence of chronic HBV infection among Alaska Natives aged <10 years (i.e. children born 
after routine vaccination began) was zero, compared with 16% among Alaska Natives aged 11-30 years24. 
 
The positive impact of mass hepatitis B vaccination, wherever studies were conducted, is demonstrated 
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beyond doubt. In Thailand, in less than ten years after vaccination the overall HBsAg prevalence has declined 
from 3.4% to 0.7% among the 1 to 18 year-olds examined25. In the Gambian Hepatitis Intervention Study26, it 
was shown the protective efficacy of the vaccine in preventing chronic infection in the first three years of life is 
estimated to be 95%, and the risk of becoming chronically infected is highest in those infected early in life. 
Despite a relatively high prevalence of HBV infection in the general population and women of child-bearing 
age, integrating infant immunization within the current EPI schedule of 6, 10 and 14 weeks has a significant 
impact on reducing the prevalence of chronic infection, as shown by the South Africa experience where the 
carrier rate declined from 12.8% in three year-olds to 3.0% within five years of initiation of the vaccination 
programme. Similarly, in Saudi Arabia, following the introduction of the vaccine, the overall HBsAg 
prevalence dropped from 6.7% in 1989 to 0.3% in 199720 in children aged 1 to 12 years.
 
The effectiveness of routine infant hepatitis B immunization in significantly reducing or eliminating the 
prevalence of chronic HBV infection has been demonstrated in a variety of countries and settings.  In general, 
studies conducted in high HBV-endemic areas have demonstrated declines in the prevalence of chronic 
HBV among children to <2% after introduction of the vaccine (Table 1).  The greatest impact has been 
achieved in countries that have achieved high vaccine coverage among infants, and where a birth dose of 
vaccine was administered to infants.  In Alaska, where high vaccine coverage among infants has been 
achieved, and all infants receive a birth dose of vaccine, HBV transmission among children has been 
eliminated (Harpaz).  Many long-term hepatitis B immunization programs have demonstrated a greater than 
expected benefit in terms of disease reduction when compared with levels of vaccination coverage.  A 
possible reason for this finding is that the pool of individuals that is highly infectious to others is greatly 
reduced by preventing chronic infections in children.  Not only are new infections in children more likely to 
become chronic, but chronically infected children are likely to be HBeAg positive and highly infectious to 
others.  Thus, by preventing infections in children, the number of HBeAg-positive persons declines rapidly 
over time because of the inherent clearance of HBeAg in older persons.
 
Table 1.   Studies evaluating the effectiveness of routine infant hepatitis B immunization in reducing the prevalence of 
chronic HBV infection in children.  

  

  
∗Number of subjects tested in follow-up serosurveys after implementation of programme. 
†Federated States of Micronesia. 
‡Not available. 
 

iv) Challenges to the expanding of hepatitis B vaccine use
  

Study site 
(reference) 

No. tested∗  Follow-up 
(years) 

Vaccine 
coverage 

% Chronic infection  
Before After 

Alaska (Harpaz) 268 1- 10 96% 16 0.0

Rural China36 10399 1-9 NA 14.6 1.6

FSM† 37 364 3- 4 82% NA‡ 1.1

FSM† (Mahoney) 544 2 37% 12 2.9
Gambia38 675 9 100% 10 0.6

Indonesia39 2519 4 >90% 6.2 1.9

Saipan40 200 3- 4 94% 9 0.5

Samoa41 435 7- 8 87% 7 0.5

Saudi Arabia20 4791 1- 8 85% 6.7 0.3
Shanghai, China 3193 1-9 NA 8.8 0.5
Taiwan21 424 7- 10 73% 10 1.1

Taiwan42 1337 7 89.7 9.7 0.7

Taiwan43 1500 6 92.4 10.5 1.7

Thailand44 3373 0-5 90.4 5.4 0.8



(a) Poor immunization delivery infrastructure and low coverage
  
In many developing countries the infrastructure for immunization is weak. Following the declaration of the 
achievement of Universal Child Immunization in the early 1990s, there has not been much support for 
strengthening routine immunization systems in developing countries and, at the same time, most of these 
countries lacked the national resources to maintain systems built in the ‘70s and ‘80s. Therefore, in many 
countries access to basic immunization services has become weak. In many of these countries the cold 
chain system is rapidly ageing, if not non-functional in many places; lack of trained human resources for 
immunization and lack of financial resources for routine operational activities such as surveillance and 
supervision are impediments to expanding access. Therefore, it is not surprising that in many countries the 
reported coverage even for routine immunization is less than optimal (Fig 4). 
 

Fig 4. Global coverage of DTP3, 2000.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Since hepatitis B vaccine is a relatively new entrant within the national immunization programmes of many 
countries, from the data reported to WHO, hepatitis B vaccination coverage is even lower (Fig 5.). Many 
countries, particularly developed ones, do not report coverage to the WHO.

 
Fig 5. Reported Global HepB3 vaccine, 1989-2000 

(Source: WHO vaccine-preventable diseases: monitoring system, 2001 global summary) 
  

Therefore, it is necessary to support countries with weak immunization systems to strengthen their 
programmes if acceptable coverage for vaccination is to be achieved. Further, it is essential that countries 
strengthen their monitoring systems to demonstrate progress as well as identify areas of weaknesses where 
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support may be needed. 
  

(b) Financial sustainability
 
Even though a safe and effective hepatitis B vaccine became available since 1982, cost was a major 
deterrent to countries. However, in the last few years the cost has fallen largely due to economies of scale as 
well as competition from Asian manufacturers. Despite this, the current quoted price for UNICEF 
procurement of hepatitis B vaccine is US $0.61 per dose in a single dose vial and US $ 0.25 to 0.43 per 
dose for a ten-dose vial28. This is still relatively a higher price compared to the less than one dollar for the 
traditional six routine EPI antigens. Therefore, financial sustainability will continue to be a major challenge for 
most countries where limited resources must be scattered across competing public health demands.
 

(c) Missed opportunity
 
Many countries still pursue either adolescent programmes or high risk targeted strategies for delivering 
hepatitis B vaccine. While this is consistent with the World Health Assembly resolution of 1992 where it was 
recommended that countries with carrier prevalence less than 2% may consider immunization of adolescents 
as an addition or alternate strategy to infant immunization. Studies indicate that a substantial proportion of 
potential target groups are likely to be missed by employing high risk strategies29. In at least 30% of patients 
with hepatitis B there is no identifiable risk and the current strategy to target occupational risk groups 
reaches no more than 5% of those who account for the total disease burden. A third factor is that fewer than 
25% heterosexual exposure can identify a known infected contact, thereby bring forth the importance of 
recognizing the role of heterosexual activity in the transmission of HBV. Recent analysis of widely available 
data30 also indicates that an adolescent programme is likely to miss a substantial proportion of infection that 
is acquired during infancy and early childhood even in a country of low endemicity for hepatitis B 
transmission. These findings strengthen the recommendation that routine universal childhood immunization is 
the most effective way to reduce the burden of diseases due to HBV infection and there is a potential for 
substantial missed opportunities for in countries that pursue either adolescent or high risk immunization 
strategies only.
 

(d) Concerns about safety of hepatitis B vaccine
 
While poor countries are still grappling with issues of cost and weak infrastructure, in developed countries 
there are concerns raised about safety of hepatitis B vaccination that is directly impacting use of the vaccine. 
Despite robust scientific evidence that hepatitis B vaccine neither causes nor triggers demyelinating 
diseases including multiple sclerosis (MS)31,32,33,34,35, the debate still continues, fuelled by extensive media 
coverage on it, resulting in some countries even halting vaccination programmes.
 
Although concerns have been expressed over the past 20 years that certain chronic illnesses might be 
caused by hepatitis B vaccine, no evidence exists that any of these diseases is caused by the vaccine. The 
vaccine continues to be considered safe by WHO, the US Food and Drug Administration, and other national 
professional vaccination advisory groups. To maintain high hepatitis B vaccine coverage, public health 
professionals must ensure that safety of hepatitis B vaccine is monitored appropriately through credible 
scientific studies that assure the public that vaccines are safe.
 

(v) Conclusion and recommendations
 
HBV infections contribute to a significant global burden of diseases. Safe and effective vaccines against the 
disease are available and their use is rapidly expanding, particularly with GAVI and support for the 74 



poorest countries of the world. From available data the positive impact of the vaccine in reducing the disease 
burden due to HBV infection is evident. There are also still many challenges to achieve the goal of universal 
childhood immunization with hepatitis B. Therefore, to continue to promote access to hepatitis B vaccines 
worldwide, the following are recommended.
 

     Universal infant immunization is the most effective way to reduce the global burden of diseases 
due to HBV infection

     Development partners, agencies and the global community must support poorer countries to 
strengthen their health care delivery systems and in particular, national immunization 
programmes, so that vaccines are delivered safely and high coverage is attained and 
sustained. 

     Efforts are needed to support countries to ensure sustained funding for immunization 
programmes.

 
 
REFERENCES 
  
1. Kane MA. Global status of hepatitis B immunization. Lancet, 1996,348:696
2. Krugman S. The Newly Licensed Hepatitis B Vaccine. JAMA, 1982;247:2012-2015
3. Valenzueala P, Medina A, Rutter WJ. Synthesis and assembly of hepatitis B virus surface antigen particles in yeast. Nature, 
1982; 298:347-350
4. McAleer W, Buynak  EB, Maigetter RZ, et al. Human hepatitis B vaccine from recombinant yeast. Nature, 1984;307:178-180
5. Yeoh EK, Chang WK, Ip P, et al. Efficacy and safety of recombinant hepatitis B vaccine in infants born to HBsAg-positive 
mothers. J. of infection, 1986;13(Supplement A):15-18
6. Stevens CE, Taylor PE, Tong MJ, et al. Yeast-Recombinant Hepatitis B vaccine. JAMA, 1987;257:2612-2616
7. Poovorawan Y, Sanpavat S, Pongpunlet W, et al. Protective Efficacy of a Recombinant DNA Hepatitis B Vaccine in Neonates 
of HBe Antigen-Positive Mothers. JAMA, 1989; 261:3278-3281
8. Andre FA & Zuckerman AJ. Review: Protective Efficacy of Hepatitis B Vaccine in Neonates. J. of Med. Virology, 1994;44:144-
151
9. Kane MA. Status of hepatitis B immunization programmes in 1998. Vaccine, 1998; 16:S104-S108
10. Ghendon Y. WHO Strategy for the global elimination of new cases of hepatitis B.Vaccine, 1990;
8: S129-S133
11. WHO. WHO Weekly Epidemiological Record, 1992;3:11-15
12. WHO. Forty fifth World Health Assembly. Resolution No. WHA45.17, 1992
13. WHO. Vaccines and Biologicals Annual Report 2000. WHO/V&B/01.01; 28-31
14. GAVI. Meeting of the Proto-Board, Seattle, Washington, 12-13 July, 1999. GAVI/99.01
15. GAVI. Report of the Second Board Meeting, Davos, Switzerland, 31 January 2000; GAVI/00.01.
16. Da Villa G. Rationale for infant and adolescent vaccination programmes in Italy. Vaccine, 2000;18:S31-S34
17. Bonanni P, Colombai R, Gasparini R, et al. Impact of routine infant and adolescent hepatitis B vaccination in Tuscany, 
Central Italy.  Pediatr. Infect. Dis. J, 1999;18:677-682
18. Da Villa D, Piccinino F, Scolastico C, et al. Long-term epidemiological survey of hepatitis B virus infection in a hyperendemic 
area (Afragola, southern Italy): results of a pilot vaccination project. Res Virol, 1998;149:263-270
19. Gatcheva N, Vladimirova N & Kourtchatova. Implementing universal vaccination programmes: Bulgaria. Vaccine,1995;13:S82-
S83
20. Al-Faleh FZ, Al-Jeffri M, Ramai S, et al. Seroepidemiology of hepatitis B virus infection in Saudi children 8 years after mass 
hepatitis B vaccination programme. J.Infect, May 1999; 38:167-170
21. Chen HL, Chang MW, Ni YH, et al. Seroepidemiology of Hepatitis B Virus Infection in Children - Ten Years of Mass 
Vaccination in Taiwan. JAMA, 1996; 276:906-908
22. Chang MH, Chen CJ, Lai MS, et al. Universal hepatitis B vaccination in Taiwan and the incidence of hepatocellular carcinoma 
in children. N Engl J Med, 1997;336:1855-1859
23. Ni YH, Chang MH, Huang LM, et al. Hepatitis B Virus Infection in Children and Adolescent in a Hyperendemic Area: 15 Years 
after Mass Hepatitis B Vaccination.  Ann. Intern Med, 2001;135:796-800
24. Harpaz R & McMohan BJ. Elimination of New Chronic Hepatitis B Virus Infections: Results of the Alaska Immunization 
Program. J of Infectious Dis, 2000;181:413-418
25. Poovorawan Y, Theamboonlers A, Vimolket T et al. Impact of hepatitis B immunization as part of EPI. Vaccine, 
2001;19:943-949
26. Chotard J, Inskip HM, Hall AJ, et al. The Gambian Hepatitis Intervention Study: Follow-up of a Cohort of Children Vaccinated 
against Hepatitis B. J. of Infectious Dis, 1992;166:764-768
27. Tsebe JV, Burnett RJ, Hlungwani NP, et al. The first five years of universal hepatitis B vaccination in South Africa: evidence 
for elimination of HBsAg carriage in under 5-year-olds. Vaccine, 2001;19:3919-3926



28. UNICEF. GAVI Vaccine & Immunization Products Guideline for Countries eligible for support from the Global fund for 
Children’s Vaccines. October 2000.
29. Alter MJ, Hadler SC, Margolis HS, et al. The Changing Epidemiology of Hepatitis B in the United States, Need for Alternative 
Vaccination Strateties. JAMA,1990;263:1218-1222
30. Armstrong GL, Mast EE, Wojcznski M, et al. Childhood Hepatitis B Virus Infection in the United States Before Hepatitis B 
Vaccination. Pediatrics, 2001;108:1123-1128
31. Halsey NA, Duclos P, Van Damme P, et al. Pediatri Infect Dis J, 1999;18:23-24
32. Monteyne P & André FE. Is there a causal link between hepatitis B vaccination and multiple sclerosis? Vaccine, 
2000;18:1994-2001
33. Confavreux C, Suissa S, Saddier P, et al. Vaccinations and the risk of relapse in multiple sclerosis. N Engl J Med, 
2001;344:319-326
34.Ascherio A, Zhang SM, Hernan MA, et al. Hepatitis B vaccination and risk of multiple sclerosis. N Engl J Med, 2001;344:327-
332
35. Stratton K, Almario D & McCormick K (editors). Hepatitis B Vaccine and Demyelinating Neurological Disorders: Immunization 
Safety Review, An Institute       of Medicine Report. 2002, National Academy Press, Washington, D.C.
36. Xu ZY, Cao CB, Liu SS, et al. Control of hepatitis B in China. In Rizzetto M, Purcell RH, Gerin JL,Verme G, eds. Viral 
Hepatitis and Liver Disease.  Turin, Italy, Edizioni Minerva Medica, 1997, 689-90.
37. Mahoney FJ, Woodruff B, Auerbach S, et al.  Progress on the elimination of hepatitis B virus transmission in Micronesia and 
American Samoa.  Pacific Health Dialog 1996;3:140-6.
38. Viviani S, Jack A, Hall AJ, Maine N, Mendy M, Montesano R, Whittle HC. Hepatitis B vaccination in infancy in the Gambia: 
protection against carriage at 9 years of age. Vaccine, 1999;17:2946- 2950.
39. Ruff TA, Gertig DM, Otto BF, Gust ID, Sutanto A, Soewarso TI, Kandun N, Marschner IC, Maynard JE. Lombock hepatitis B 
model immunization project: toward universal infant hepatitis B immunization in Indonesia. J Infect Dis, 1995;171: 290- 296.
40. Moulia-Pelat JP, Spiegel A, Martin PM, Cardines R, Boutin JP, Roux JF, Excler JL, Saliou P.  A 5-year immunization field 
trial against hepatitis B using a Chinese hamster ovary cell recombinant vaccine in French Polynesian newborns: results at 3 
years. Vaccine,1994;12:499- 502
41. Mahoney F, Woodruff BA, Erben JJ, Coleman PJ, Reid EC, Schatz GC, Kane MA. Evaluation of a hepatitis B vaccination 
program on the prevalence of chronic HBV infection. J Infect Dis, 1993;167:203- 207.
42. Shih HH, Chang MH, Hsu HY, Lee PI, Ni YH Chen DS. Long term immune response of universal hepatitis B vaccination in 
infancy: a community-based study in Taiwan.  Pediatr Infect Dis J, 1999;18:427-32. 
43. Hsu HM, Lu CF, Lee SC, Lin SR, Chen DS. Seroepidemiologic survey for hepatitis B virus infection in Taiwan: the effect of 
hepatitis B mass vaccination.  J Infect Dis, 1999;179:367-70.
44. Chunsuttiwat S, Biggs BA, Maynard J, Thamapalo S, Laoboripat S, Bovornsin S, Charanasri U, Pinyowiwat W, Kunasol P. 
Integration of hepatitis B vaccination into the expanded programme on immunization in Chonburi and Chiangmai provinces, 
Thailand. Vaccine, 1997;15:769-74.
 
Acknowledgements
  
Gratefully I would like to acknowledge the support and guidance of Dr. Jay Wenger & Dr. Maureen 
Birmingham, Vaccines & Biologicals, WHO, Geneva, and Dr. Eric Mast, Hepatitis Branch, CDC, Atlanta, 
USA. 

α The Youndé International Conference on Control of Hepatitis B in the Developing World, October 7-9, 1991, was convened by  the World 
Health Organization, The International Task Force on Hepatitis B Immunization, Ministry of Health, Republic of Cameroon, and the 
University of Youndé.
β GAVI is an international coalition of partners which includes international organizations (WHO, UNICEF, World Bank), philanthropic 
institutions (Bill & Melinda Gates Children’s Vaccine Programme, Rockefeller Foundation), the private sector (International Federation of 
Pharmaceutical Manufacturers Association, IFPMA), research and public health institutions. GAVI was officially launched in January 2000 
in Davos, Switzerland at the World Economic Forum. 


