DRAFT

Introduction of Hepatitis B Vaccine in Afghanistan

Kabul

March, 2005

Executive Action Document

Introduction of Hep B vaccine in Afghanistan


Burden of disease:

There are very few studies on viral hepatitis in Afghanistan. However, available studies suggest that hepatitis B virus (HBV) infection is an important public health problem of interme and a major cause of morbidity and mortality. 
· Based on blood donor screening data and community surveys, it is estimated that 7% (1.7 million persons) of the general population have chronic HBV infection
· Hepatitis B is a leading cause of cirrhosis of the liver and primary hepatocellular carcinoma.
· It is estimated that approximately 11,000 persons in each birth cohort will die each of HBV-induced liver disease without the introduction of hep B vaccine into the EPI program. 
· HBV infection is a leading cause of acute viral hepatitis in Afghanistan
· The most important and effective strategy for the prevention of HBV-related chronic liver disease in Pakistan is introduction of hep B vaccine into the EPI program

Strategy for introduction of hep B vaccine into EPI

The EPI program has developed a comprehensive strategy for the introduction of hep B vaccine into the national immunization program.

· Application for GAVI support for vaccine introduction using combination vaccine DTP-HepB. 

· Phased financial contribution by the Government of Afghanistan and its partners for vaccine purchase

· Nationwide integration of DTP-HepB combo into EPI in 2006

· Applied research related to hep B vaccine introduction

· Studies to evaluate prevalence of hepatitis B surface antigen (HBsAg) among pregnant women in different parts of the country

· Serosurvey among children to assess the prevalence of chronic HBV infection prior to vaccine introduction.

· In the event that combination vaccine is not available, the MOH will implement a phased introduction of monovalent hep B vaccine in 2006.

Plan of action 

1. Finalize GAVI application 

2. Develop advocacy and social mobilization material

3. Under take advocacy   and social mobilization activities to support hep B vaccine introduction in Afghanistan.

4. Develop training materials and plan for vaccine introduction according to availability of combination versus monovalent vaccine 

a. Training should include 

i. Schedule of  Hep B vaccine in EPI (if monovalent)

ii. Multiple injections during a single visit  ( if monovalent)

iii. Proper storage and handling of hep B vaccine 

iv. IM administration of hep B vaccine 

v. Strategy to ensure EPI vaccines are not diverted to private sector or non target age groups.

vi. Reporting

5. Monitor hep B vaccine coverage along with other EPI indicators. 

6.  Develop a research plan to evaluate

a. Prevalence of HBsAg among pregnant women in different parts of Afghanistan

b. Prevalence of HBsAg among children in a few sentinel sites to monitor long term impact of vaccine introduction

Quantity of vaccines required.

Preference 1 .  DPT-HEP B (comb)

This presentation of vaccine, if provided by GAVI will be introduced nationwide from  January 1, 2006 as it will like DPT from  operational point of view. 

For 2006,   a total of 4,462,708 million doses of  DPT-Hep B (combo) vaccine in 10 dose vials  including 25 % buffer stock i.e 100% requirement of DPT-HepB 1 target   will be requested  from GAVI. 

The detailed requirement of vaccine  doses , with source of funding for next five years  is given in the table below:

Table : Year wise requirement of DPT-HepB (combo) vaccine and source of funding

	
	2006
	2007
	2008
	2009
	2010

	Total Doses of DPT-Hep B (combo ) required
	4,462,708
	3,737,092
	3,909,969
	3,860,015
	3,952,659

	Doses requested from GAVI
	4,462,708
	3,737,092
	3,127,975
	2,702,010
	2,371,595

	Percentage of the total requirement requested from GAVI
	100
	100
	80
	70
	60

	Doses to be procured by GOA and its partners
	0
	0
	781,994
	1,158,005
	1,581,064


 The rationale for choosing DPT-Hep B (combo) vaccine for EPI Afghanistan  is  because of the following  advantages:

1. Fewer injections

2. Fewer AEFI

3. No increase in  coold room storage

4. Minimal training requirement

5. Nation wide introduction possible

6. Coverage tracks  with DPT3.

Preference 2 -HEP B  vaccine (monovalent) 

In case Afghanistan is approved for Hep B monovalent vaccine, it will be introduced in a phased manner. In phase 1, it will be introduced from January 1, 2006 in the Central region comprising of approximately 26% of the target population of the country. The phase 2 will begin from January 1, 2007 when   it will be introduced in all the remaining portions of the country. 

The detailed requirement of Hepatitis B (monovalent)  vaccine  doses , with source of funding for next five years  is given in the table below:

Table : Year wise requirement of HepB (monovalent) vaccine and source of funding

	
	2006
	2007
	2008
	2009
	2010

	Total Doses of Hep B (monovalent) required
	1,168,006
	4,612,964
	3,909,969
	3,860,015
	3,952,659

	Doses requested from GAVI
	1,168,006
	4,612,964
	3,127,975
	2,702,010
	2,371,595

	Percentage of the total requirement requested from GAVI
	100
	100
	80
	70
	60

	Doses to be procured by GOA and its partners
	0
	0
	781,994
	1,158,004
	1,581,063


Timeline and detailed action plan and indicators for Hep B vaccine introduction in Afghanistan

	Activity: Advocacy/Development of plan of action/training
	2005
	2006
	Responsible
	Indicator
	Means of verification
	Target

	
	2
	3
	4
	1
	2
	3
	4
	
	
	
	2005
	2006

	Finalize national plan, review by ICC and submission to GAVI
	x
	
	
	
	
	
	
	NEM
	Plan submitted
	Covering letter by MoH regarding submission of the proposal.
	Done
	

	Identify national EPI focal point(s) for measles and hep B
	x
	
	
	
	
	
	
	NEM  /  DG PM & PHC
	Focal point identified
	Official notification
	X
	

	Establish task force on hepatitis B vaccine introduction
	x
	
	
	
	
	
	
	ICC
	T.F established
	Official notification
	X
	

	Revise recording, reporting  documents to reflect hep B vaccine introduction
	x
	
	
	
	
	
	
	Task Force on Hep B vaccine introduction
	Documents revised
	Revised (updated) documents
	100%
	

	Ensure availability of resources (GAVI new vaccines window)
	x
	
	
	
	
	
	
	NEM
	Availability of resources
	Letter of approval by GAVI
	100%
	

	Prepare appropriate training material for Master trainers, EPI Supervisors and vaccinators
	X
	
	
	
	
	
	
	Task Force on Hep B vaccine introduction
	Training material developed
	Training material available
	100%
	

	Training of Master Trainers
	
	X
	
	
	
	
	
	Task Force on Hep B vaccine introduction
	Conduction of Training workshops
	Workshop report/s
	20
	

	Training of EPI  supervisors  & vaccinators
	
	x
	x
	
	
	
	
	Task Force on Hep B vaccine introduction


	% of staff trained
	Report of training courses
	80%
	20%

	Activity: Advocacy/Development of plan of action/training
	2005
	2006
	Responsible
	Indicator
	Means of verification
	Target

	
	2
	3
	4
	1
	2
	3
	4
	
	
	
	2005
	2006

	Training of Regional Cold room manager
	
	X
	
	
	
	
	
	National Cold Chain Manager
	-Number Trained
	Training report
	80
	

	Review of preparations for introduction of Hep B vaccine
	
	X
	X
	X
	
	
	
	National ICC  ( Q3 & Q4 meeting)
	Review meetings
	Minutes of meetings
	2
	1

	Advocacy meetings  at National level


	
	x
	x
	
	
	
	
	National ICC
	Number of meetings
	Minutes of meetings
	2
	

	Advocacy meetings at Regional & Provincial level
	
	X
	X
	
	
	
	
	Regional & Provincial ICC
	Number of meetings
	Minutes of meetings
	34
	68

	Develop, print and distribute social mobilization materials. Media campaign and briefing material
	
	X
	X
	
	
	
	
	Task Force on Hep B vaccine introduction
	1. Required material prepared

2. Media campaign undertaken
	1. Relevant material

2. Campaign material
	2
2
	4

	Activity: Operational research for program evaluation

Activity /T
	
	
	
	
	
	
	
	
	
	
	
	

	Identify focal point for hep B program evaluation
	
	
	
	X
	
	
	
	
	F.P identified
	Official notification
	
	1

	Identify & secure resources to support baseline evaluation of HBV burden of disease
	
	
	X
	
	
	
	
	National EPI Focal point for measles and hepatitis B
	Resource identified
	Letter of commitment or equivalent
	
	100%

	Development of protocol to evaluate prevalence of HBsAg among pregnant women
	
	
	
	x
	
	
	
	Focal Point for Hep B program evaluation
	Protocol developed
	Copy of the protocol
	
	X

	Activity: Advocacy/Development of plan of action/training
	2005
	2006
	Responsible
	Indicator
	Means of verification
	Target

	
	2
	3
	4
	1
	2
	3
	4
	
	
	
	2005
	2006

	Procure kits for HBsAg testing
	
	
	
	
	x
	
	
	National EPI Focal point for measles and hepatitis B
	# of kit procured
	Stock register or equivalent
	
	200

	Train teams on survey methods
	
	
	
	
	
	X
	
	Focal Point for Hep B program evaluation
	Training workshops
	Workshop report
	
	10

	Finalize national plan, review by ICC and submission to GAVI
	x
	
	
	
	
	
	
	NEM
	Plan submitted
	Covering letter by MoH regarding submission of the proposal.
	
	X

	Identify national EPI focal point(s) for measles and hep B
	x
	
	
	
	
	
	
	NEM  /  DG PM & PHC
	Focal point identified
	Official notification
	
	1


National Task Force for introduction of Hepatitis B vaccine in EPI Afghanistan

Members

1. NEM- EPI  ( Chairman)

2. Deputy NEM- EPI  (Secretary)

3. WHO Technical Advisor EPI

4. UNICEF Project Officer EPI

5. National GAVI Immunization Advisor

6. Sr.EPI Trainer 

7. National Cold Chain Manager

Terms of Reference

1. Will act as a technical body to brief National ICC on the relevant issues pertaining to introduction of Hepatitis B vaccine in the EPI

2. Will prepare training material for all levels of EPI Staff

3. Will  train the master trainers.

4. Will modify the reporting instruments

5. Will under take field visits , as individual member or sub group to monitor the preparations for introduction of Hepatitis B vaccine in the field, including the training imparted by the master trainers  and subsequent monitoring of the service delivery.

6. Will assist the National, Regional and Provincial ICCs , if required by them, as individual members or sub group during the advocacy meetings.

7. Will coordinate research activities pertaining to hepatitis undertaken by EPI

8. May Co-opt any other member or members having specialized technical capabilities or as representative of a partner agency/NGO  to assist the task force in undertaking its responsibilities as mentioned above.

9. The composition of the task force and its Terms of Reference may be modified by National ICC as and when required.

Prevention of HBV-related chronic liver disease in Afghanistan 

1. BACKGROUND AND RATIONALE
a. Epidemiology of Hepatitis B virus (HBV) infection I
HBV infection is a major public health problem worldwide. Approximately 30% of the world’s population, or about 2 billion persons, have serologic evidence of current or past HBV infection. Of these, an estimated 360 million have chronic HBV infection and more than 500,000 chronically infected persons die each year from liver cancer and cirrhosis. HBV is second only to tobacco as a known human carcinogen. 
 
A safe and effective vaccine against HBV infection has been available since the early 1980s with an increasing number of countries introducing hepatitis B (HepB) vaccine into their routine childhood immunization schedule. HepB vaccine provides protection when given either before or very shortly after exposure. At least 85–90% of HBV infections are vaccine-preventable. WHO has recommended since the early 1990’s that hepatitis B vaccine be integrated into routine infant immunization programmes in all countries with sufficient disease burden.

In countries with high and intermediate HBV-endemicity, most HBV-related disease burden results from the sequels of chronic HBV infection acquired at birth or in early childhood. Thus, the primary objective of Hep B immunization in these countries is to prevent perinatal and early childhood HBV transmission and reduce the prevalence of chronic HBV infection .  The contribution of perinatal HBV transmission to overall disease burden varies by the prevalence of HBsAg among pregnant women and the prevalence of HBeAg among women who are HBSAg-positive.  In communities with high prevalence of HBsAg and high prevalence of HBeAg, perinatal transmission can account a substantial proportion (up to 40%) of all chronic HBV infections among children. These infections can be prevented by the timely administration of Hep B vaccine at birth (within 24 hours) and completion of the vaccination series by 6 months of life.

Chronic liver disease is an important public health problem in Afghanistan and prevention of HBV transmission is an important public health priority. The Ministry of Public Health (MOPH) plans to introduce Hep B vaccine into the Expanded Program on Immunization in 2006 through an application for new vaccine introduction to Global Alliance for Vaccines and Immunization. Based on a burden of disease assessment, routine infant immunization is the most effective strategy to prevent HBV infection and death due to HBV-induced chronic liver disease in Afghanistan. 


2. BURDEN OF DISEASE

a. Prevalence of chronic HBV infection
There are very few data on the prevalence of chronic HBV infection in Afghanistan. Data from blood bank screening from sites throughout the country revealed a prevalence of HBsAg of 7.6% in 2002 and 6.7% in 2003 (Table 1).  In 2003, a cross sectional serosurvey was conducted among Afghan refugees residing in camps in Balochistan, Pakistan.  These camps included long term and recent arrivals with a total population of 320,000. Overall, HBsAg testing was conducted on 903 persons from 304 families using a rapid a one-step HBsAg antigen detection device. Overall, 8.3% of the population were HBsAg positive. The prevalence of HBsAg among refugees entering the US was reported to be 4.1% in 1991.

Table 1. Prevalence of chronic HBV infection in Afghanistan

	Source
	Year
	No. tested  
	No. HBsAg +
	Percent

	ICRC blood banks
	2002
	13815
	1056
	7.6

	ICRC blood banks 
	2003
	14100
	940
	6.7

	Community survey of refugees in Balochistan 
	2003
	903
	75
	8.3

	Afghan refugees in the United States
	‘91
	NA
	NA
	4.1


The age-specific prevalence of HBsAg was evaluated in the community-based study in Balochistan and revealed 5.9% of children had evidence of chronic HBV infection and an increasing prevalence among older age groups (Table 2).  In this study 7.1% of mothers were HBsAg-positive.  Children born to HBsAg positive mothers were more likely to HBsAg-positive (25%) when compared to children born to HBsAg-negative mothers (4.4%).
Table 2. Sero-prevalence of HBsAg by age group among Afghan Refugees in Pakistan
	Age (Years)
	Total Observations
	HBsAg Positive Cases (n)
	Sero-prevalence
	95%C.I

	0-5
	119
	7
	5.9%
	2.4 - 11.9

	6-10
	130
	6
	4.6%
	1.7 - 9.7

	11-15
	40
	2
	5.0%
	0.9 - 15.5

	16-20
	38
	3
	7.9%
	1.6 - 21.3

	21-30
	191
	17
	8.9%
	5.2 - 13.8

	31-40
	199
	21
	10.5%
	6.6 - 15.7

	41-50
	119
	13
	11%
	5.9 - 17.9

	> 50
	67
	6
	8.9%
	3.3 - 18.5


b. Chronic Liver disease in Afghanistan and Pakistan

There is one published study on the etiology of chronic liver disease in Afghanistan. In a study of 14 patients admitted to Jamhuriat hospital in Kabul revealed 7 had evidence of chronic HBV infection.  This finding is consistant with other studies in the region indicating HBV infection is a leading cause of chronic liver disease (Table 3). 

Table 3. Serologic studies of patients with chronic liver disease in Afghanistan and Pakistan

	Study
	Disease
	No. evaluated
	Percent positive

	
	
	
	HBV
	HCV
	HBV and HCV

	Pakistan
	
	
	
	
	

	Zuberi
	Liver cancer
	599
	59
	10
	6

	Mujeeb
	Liver cancer
	54
	43
	9
	24

	Quereshi
	Liver cancer
	366
	60
	NA
	NA

	Malik
	Cirrhosis
	24
	21
	13
	NA

	Afghanistan

	Lesser
	Cirrhosis
	14
	50
	NA
	NA


c. Estimates of HBV disease burden in Afghanistan

To estimate hepatitis B disease burden we used a tool developed by the Centers for Disease Control and Prevention in the United States. This tool estimates the number of persons in a birth cohort who develop chronic HBV infection through perintal, early childhood or adult exposures. Based on numerous studies on the natural history of HBV infection acquired during those timeframes, the CDC tool estimates the number of deaths would be expected with and without hep B vaccine introduction. Key parameters that are used in the tool include:
i. Prevalence of chronic HBV infection (HBsAg) among women of childbearing age

ii. Prevalence of HbeAg among HBsAg-positive women

iii. Prevalence of early childhood infection  (anti-HBc by the age of 5 years)

iv. Lifetime risk of HBV infection
v. Vaccination coverage 
vi. Vaccination coverage at birth 

Several models were developed using this tool (Appendix 1-4). A basic model with the following assumptions was used to estimate the impact of hep B vaccination on disease burden (Appendix 1) for cohorts born in 2005.


HBsAg among women of childbearing age
  7%


HBeAg among HBsAg-positive women=      
15%


Anti-HBc by the age of 5 years                     
30%


Lifetime risk of HBV infection


60%


Vaccination coverage 


80%



Vaccination coverage at birth


 0%
This model indicates there would be 600,000 HBV infections among this cohort resulting in 117,181 HBV infections (Table 4).  While approximately 3% of the acute infections are acquired in the perintal period, these infections would result in 12% of the chronic HBV infections. Similarly, it is estimated 47% of the acute infections would occur in early childhood resulting in 73% of the chronic HBV infections. 

	Table 4. 

Number of Acute Infections by Age at Acquisition of Infection (Future burden)

	 
	Number Without Program
	Number With Program
	Number Prevented
	Percent Reduction

	Perinatal Infection
	15,400
	15,400
	0
	0%

	Early Childhood Infection
	284,600
	68,304
	216,296
	76%

	Late Infection
	300,000
	72,000
	228,000
	76%

	Total Infections
	600,000
	155,704
	444,296
	74%

	Number of Chronic Infections by Age at Acquisition of Infection (Future burden)

	 
	Number Without Program
	Number With Program
	Number Prevented
	Percent Reduction

	Perinatal Infection
	13,860
	13,860
	0
	0%

	Early Childhood Infection
	85,344
	20,483
	64,862
	76%

	Late Infection
	17,977
	4,315
	13,663
	76%

	Total Infections
	117,181
	38,657
	78,524
	67%

	Number of Deaths by Age at Acquisition of Infection (Future burden)
 

	Perinatal Infection
	1,264
	1,264
	0
	0%

	Early Childhood Infection
	7,903
	1,897
	6,006
	76%

	Late Infection
	2,013
	483
	1,530
	76%

	Total deaths
	11,179
	3,644
	7,536
	67%


Overall, these data indicate significant disease burden associated with HBV infection and that introduction of vaccine into EPI would have significant impact on disease burden. 



3.   Strategy for introduction of hep B vaccine into EPI


a. Introduction of DTP-Hep B combination vaccine in 2006

The MOPH discussed at length the introduction of hep B vaccine in an ICC meeting on March 9, 2005.   During this meeting there was extensive discussions about the advantages and disadvantages of whether to introduce combination versus monovalent vaccine. Consensus was reached on the following key issues:
 

· Introduction of hep B vaccine in 2006

· Use of combination vaccine

· Schedule of hep B will be the same as DTP 

· In the event that combination vaccine is not available, the MOHP will introduce monovalent hep B vaccine. 

The MOHP will conduct studies to further define the risk of perinatal HBV transmission and assess the feasibility of giving a birth dose of vaccine.   The EPI program is applying for GAVI support for vaccine introduction using combination vaccine DTP-HepB and anticipates there will be a phased financial contribution by the Government of Afghanistan and its partners for vaccine purchase. If combination vaccine is available, there are plans for nationwide introduction in 2006.  If combination vaccine is not available, the MOHP plans a phased introduction of monovalent vaccine. 

4.  Plan for monitoring the impact of hep B vaccine
a. Perinatal transmission
Currently, there is little information on the prevalence of HBsAg among pregnant women in Afghanistan.   A cross sectional survey on a representative sample of pregnant women in different governorates will be conducted to evaluate the prevalence of HBsAg. Serum samples that are HBsAg-positive will be tested for hepatitis B e anitigen. Based on these results, the MOPH will estimate the risk of perinatal HBV transmission. If it is felt that the risk is a high, a strategy for the introduction of a birth dose of vaccine will be developed. 

b.  Early childhood transmission 
To monitor the impact of vaccine on early childhood HBV transmission, baseline cross sectional serosurveys will be conducted on a representative sample of children in 2 to 3 representative areas (urban and rural). Follow-up serosurveys will be conducted among new cohorts of children born after vaccine introduction  ction of monovalent hep B vaccine in 2006


5.  Plan of action 

a.  Finalize GAVI application 

b.  Develop advocacy to support hep B vaccine introduction in Afghanistan.

c.  Develop training materials and plan for vaccine introduction according to availability of combination versus monovalent vaccine 

d.  Training should include 

i. Schedule of for hep B vaccine in EPI (if monovalent)

ii.  Multiple injections during a single visit

iii.  Proper storage and handling of hep B vaccine 

iv.  IM administration of hep B vaccine 

v.  Strategy to ensure EPI vaccines are not diverted to private sector

vi.  Monitor hep B vaccine coverage along with other EPI indicators.  

vii.   Develop a research plan to evaluate 

1.  Prevalence of HBsAg among pregnant women in different parts of Afghanistan

2.  Prevalence of HBsAg among children in a few sentinel sites to monitor long term impact of vaccine introduction

Appendix 1. Model 1 with 7% HBsAg prevalence.

	 
	Number Without Program
	Number With Program
	Number Prevented
	Percent Reduction

	Total HBV infections
	600,000
	155,704
	444,296
	74%

	Acute symptomatic hepatitis B cases
	118,614
	28,584
	90,030
	76%

	Chronic HBV infections
	117,181
	38,657
	78,524
	67%

	HBV-related deaths:
	 
	 
	 
	 

	   Acute hepatitis B
	498
	120
	378
	76%

	   Cirrhosis
	6,350
	2,094
	4,255
	67%

	   Hepatocellular carcinoma
	4,332
	1,430
	2,902
	67%

	   Total Deaths
	11,179
	3,644
	7,536
	67%

	B. Number of Infections by Age at Acquisition of Infection (Future burden)

	 
	Number Without Program
	Number With Program
	Number Prevented
	Percent Reduction

	Perinatal Infection
	15,400
	15,400
	0
	0%

	Early Childhood Infection
	284,600
	68,304
	216,296
	76%

	Late Infection
	300,000
	72,000
	228,000
	76%

	Total Infections
	600,000
	155,704
	444,296
	74%

	C. Number of Chronic Infections by Age at Acquisition of Infection (Future burden)

	 
	Number Without Program
	Number With Program
	Number Prevented
	Percent Reduction

	Perinatal Infection
	13,860
	13,860
	0
	0%

	Early Childhood Infection
	85,344
	20,483
	64,862
	76%

	Late Infection
	17,977
	4,315
	13,663
	76%

	Total Infections
	117,181
	38,657
	78,524
	67%

	D. Number of Deaths by Age at Acquisition of Infection (Future burden)
	 

	 
	Number Without Program
	Number With Program
	Number Prevented
	Percent Reduction

	Perinatal Infection
	1,264
	1,264
	0
	0%

	Early Childhood Infection
	7,903
	1,897
	6,006
	76%

	Late Infection
	2,013
	483
	1,530
	76%

	Total Deaths
	11,179
	3,644
	7,536
	67%

	
	 

	 
	Deaths
	 
	 
	 

	Acute hepatitis B
	163
	 
	 
	 

	Cirrhosis
	1,207
	 
	 
	 

	Hepatocellular carcinoma
	916
	 
	 
	 

	Total Deaths
	2,286
	 
	 
	 

	 
	 
	 
	 
	 

	   Appendix. Input values
	 
	 
	 
	 

	Prevalence HBsAg among women of child bearing age:
	 
	7
	 

	Prevalence HBeAg among HBsAg-positive women of child bearing age:
	15
	 

	Prevalence of any marker of HBV infection among 5 year olds:
	30
	 

	Prevalence of any marker of HBV infection among 30+ year olds:
	60
	 

	Estimated Hepatitis B3 coverage:
	 
	 
	80
	 

	Estimated coverage with birth dose hepatitis B vaccine:
	 
	0
	 

	 
	 
	 
	 
	 


Appendix 2. Model 2 with 5% HBsAg prevalence

	The following is a summary of the results for a surviving birth cohort of  1000000 individuals over the course of their lifetime.

	A. Disease Events Prevented (Future burden)
	 
	 

	 
	Number Without Program
	Number With Program
	Number Prevented
	Percent Reduction

	Total HBV infections
	600,000
	152,360
	447,640
	75%

	Acute symptomatic hepatitis B cases
	119,010
	28,646
	90,364
	76%

	Chronic HBV infections
	114,541
	35,014
	79,527
	69%

	HBV-related deaths:
	 
	 
	 
	 

	   Acute hepatitis B
	499
	120
	380
	76%

	   Cirrhosis
	6,207
	1,897
	4,310
	69%

	   Hepatocellular carcinoma
	4,234
	1,295
	2,939
	69%

	   Total Deaths
	10,941
	3,312
	7,629
	70%

	B. Number of Infections by Age at Acquisition of Infection (Future burden)

	 
	Number Without Program
	Number With Program
	Number Prevented
	Percent Reduction

	Perinatal Infection
	11,000
	11,000
	0
	0%

	Early Childhood Infection
	289,000
	69,360
	219,640
	76%

	Late Infection
	300,000
	72,000
	228,000
	76%

	Total Infections
	600,000
	152,360
	447,640
	75%

	C. Number of Chronic Infections by Age at Acquisition of Infection (Future burden)

	 
	Number Without Program
	Number With Program
	Number Prevented
	Percent Reduction

	Perinatal Infection
	9,900
	9,900
	0
	0%

	Early Childhood Infection
	86,664
	20,799
	65,864
	76%

	Late Infection
	17,977
	4,315
	13,663
	76%

	Total Infections
	114,541
	35,014
	79,527
	69%

	D. Number of Deaths by Age at Acquisition of Infection (Future burden)
	 

	 
	Number Without Program
	Number With Program
	Number Prevented
	Percent Reduction

	Perinatal Infection
	903
	903
	0
	0%

	Early Childhood Infection
	8,025
	1,926
	6,099
	76%

	Late Infection
	2,013
	483
	1,530
	76%

	Total Deaths
	10,941
	3,312
	7,629
	70%

	 
	Deaths
	 
	 
	 

	Acute hepatitis B
	164
	 
	 
	 

	Cirrhosis
	1,180
	 
	 
	 

	Hepatocellular carcinoma
	895
	 
	 
	 

	Total Deaths
	2,239
	 
	 
	 

	   Appendix. Input values
	 
	 
	 
	 

	Prevalance HBsAg among women of child bearing age:
	 
	5
	 

	Prevalence HBeAg among HBsAg-positive women of child bearing age:
	15
	 

	Prevalence of any marker of HBV infection among 5 year olds:
	30
	 

	Prevalence of any marker of HBV infection among 30+ year olds:
	60
	 

	Estimated Hepatitis B3 coverage:
	 
	 
	80
	 

	Estimated coverage with birth dose hepatitis B vaccine:
	 
	0
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