DCP-2 DRAFT CHAPTER OUTLINE

"VACCINE PREVENTABLE DISEASES"

We propose not to discuss polio in this chapter since it will be included in the eradication chapter and at this stage the costs and benefits of polio vaccination beginning from a 2003 starting point all reflect costs and benefits of completing eradication.

We are not sure why JE was included in this chapter and would propose leaving it out.  It is not a WHO-recommended vaccine for national EPIs.  We are not including other licensed vaccines like rubella and mumps so do not see the precedent for including JE.

       Section 1.   The Nature, Causes, and Burden of the Condition

Much of this section will be summarised in tabular form.  Short description of each of the vaccine-preventable infections and their mode of transmission.  Summary tables that classify the infections according to characteristics such as:

i. Causes and characteristics of the burden

Pathogenesis: eg direct effects of the infectious agent (measles, pertussis, diphtheria, Hib, YF); secondary infection (measles); toxin (tetanus);  nutritional/micronutrient changes (measles);

Transmission modes and factors affecting transmission; role of child-child transmission (eg measles, Hib); mother-child transmission (eg hep B); adult-child transmission (eg pertussis); vector-borne (YF)

Consequences of exposure to the infection : colonisation (eg Hib); subclinical infection; clinical infection; superficial infection with systemic toxaemia (tetanus); 

Clearance of the agent and factors affecting this (age; cellular immunity); presence or absence of a carrier state; implications for control by vaccination

Immunological response – whether natural infection leads to lifelong immunity

Variation in infection and in the consequences of infection (carriage; illness; severity/mortality) by age and by other risk factors;

ii. Risk factors 

This section will be similar to that in the previous DCCP; look for any new data eg on interactions such as Hep B & hep C and aflatoxin etc in causing liver disease;

iii. Age, geographical, and gender burden

Divide in two broad groups according to the quality of data available:

Relatively plentiful data:

· Measles (Nigels work.  Expand to all developing country regions.  Give examples of age-specific burden under different levels of coverage, over time. Salient points from recent review on CFRs?  Discuss how good data on age-specific burden are.  
Note, do we need to include disability from measles-related blindness?  Was this in the WHO estimates?  Does the WHO blindness division have data?

· hep B (lots of sero-surveys, global review by Farooq & Rodgers); include burden from liver cancer!

· Tetanus (surveillance data; ? any recent surveys)

Sparse or contentious data in developing countries:

 (note previous edition included estimates of pertussis and diphtheria burden in the polio chapter, although the way the estimates were derived was not described – check with Jamison et al):

· Pertussis (check whether this is included in the other chapter on acute respiratory infections).  Data on role of adults in industrialised countries – are there parallel data for developing countries (lit search underway)?  At least mention implications for countries with mature immunization programmes.

· Diphtheria (lit search underway)
· Hib (see John Bennett and Susan Robertson's review for Hib meningitis.  Data on pneumonia: discuss issues of definition (FC can write this). Try to get recent data from Asia from Mark Steinhoff and others.  When will the Lombok data be ready?  CVP have some data; FC will see what we can use.  PAHO data: Ana Maria can get?  Africa: Gambia data (pre-vaccination could be used as base for estimates of burden in rural Africa); S.Africa data; other countries with good data?)

· YF

iv. Impact on the poor, across and within countries

Most of these infections will now have disproportionate effect on the poor, since vaccination coverage is much higher in better educated sections of populations.  Both incidence and severity will be higher.  

Leads into later discussions of reaching the hard-to-reach with vaccination programmes; marginal costs of vaccinating the last 20% likely to be much higher.

Section 2. Interventions

Introductory paragraph defining efficacy and effectiveness, then present the data from RCTs on efficacy of the different vaccines, then present data on effectiveness (which will mostly be from surveillance and modelling).

1. Summary of vaccine efficacy from RCTs (where available); note where clinical protective efficacy has been measured and where immunological correlates have been used.  Some vaccines may never have had an RCT done in a developing country (eg diphtheria?).  Check Cochrane reviews.    Prepare summary table if possible, only listing specific countries if trials were in developing countries; if trials only done in industrialised countries present a summary estimate of the efficacy.

Note, this table will use data from existing reviews.  

	Infection
	RCTs done (list countries and year)
	Schedule followed
	Endpoint assessed
	Range of efficacy
	Comments 

	
	
	
	
	
	


2. Effectiveness: Factors affecting impact of vaccines in practice

2.i Vaccination schedules, numbers of doses,  eg 

Measles at 9 months versus 12+ months, and changes over time as adults (mothers) acquire vaccine-induced rather than natural immunity

1 vs 2 doses of measles

Pertussis:  2 vs 3 doses 

Hib: 2 vs 3 doses; could also look at data on lower potency vaccine that has been used to cut costs (I think Orin Levine did a paper or review on this)

Tetanus: 5 dose vs 2 dose adult women schedule

YF : no clinical efficacy data in children!

Hep B : number of doses needed; schedules Asia vs Africa, preventing carriage vs preventing infection

Diphtheria: what data on effectiveness are available in developing countries?

2.ii  Age-specific coverage levels vs age-specific incidence levels, 

As well as considering the recommended schedule, discuss actual age at which vaccines are received in different countries.  What data are available on the median age at 2nd dose and 3rd dose of DTP-HepB-Hib?  Or on median age at measles vaccination in different countries?

2.iii.  Duration of immunity and need for booster doses

2.iv  Degree to which indirect effects of vaccination are important in the impact of population vaccination, with supporting data.  

Measles, Hib, hep B : important

Pertussis : Nigels comments on this.  

Tetanus, Yellow Fever, diphtheria (I assume): not important.

2.v. Effectiveness of routine programmes with or without supplementary campaigns.  Effectiveness of strategies to increase coverage of routine EPI (review by Pegurri et al, 2003)
2.vi.  Adverse events : tables of adverse events inherent to each vaccine and adverse events relating to programmatic errors. Recent estimates of hazards of unsafe injections.  

Section 3.   Intervention Cost and Cost-Effectiveness
3.1 A review of the literature on the resource use and costs of interventions, including the costing from any cost-effectiveness analysis

This data will be presented in tabular form, based on existing reviews and other papers known to the authors.  Useful reviews will include; Walker and Fox-Rushby (2000), Pegurri et al (2002), Brinsmead et al (in press), Miller (1995), Miller & McCann (2000), PAHO studies on cost-effectiveness of Hib, Beutels (2001), Jefferson & Demichelli (1994 and 1996), Shepard et al (1995), Clements (1994), Edmunds (1998), 

3.2 Linking costs and effects

The section will be based on results from the previous sections in addition to data and models by the authors (e.g. WHO data on costs of immunization programmes using different strategies; Nigel’s data on costs & effectiveness of different measles control strategies; DFID study in Bangladesh and Peru).   The costs and effects of changing existing practice by adding new vaccines or extending coverage of existing vaccines, in 2-6 World Bank regions, will be estimated for a population of 100,000 (using population profiles provided by the DCP office and unit prices by LSHTM in addition to clarifying estimates of quantities of resources).  The models of cost-effectiveness will be subjected to sensitivity analysis and scenario analysis (in particular to allow for economies of scope and scale).

3.3 Variation in cost-effectiveness ratios

We will outline the factors known to change total incremental costs and total incremental effects, and therefore the incremental cost-effectiveness ratios (ICERs) and comment on other factors that are, in our opinion, likely to affect ICERs.  

Section 4.   The Economic Benefits of Interventions

4.1 Estimated economic benefits (i.e. increments to GDP as conventionally measured, as from improved productivity or cost savings in other interventions)

This section will draw from the same literature base providing evidence in sections 1, 2 and 3.1, where burden of disease studies may be translated to economic burden and the changed burden following intervention.  It will move from cost-effectiveness to cost-benefit analysis using existing data but do this by considering the range of potential economic benefits (saved costs and values of changed productivity – using human capital, contingent valuation and friction cost approaches), alongside those that have been estimated to date.  Additional literature to the reviews mentioned previously include work by; Bloom & Canning, Gauri & Khalegian, Pichichero, Fielden, Hussey et al (1995), Levine et al (1993), 

This section will largely draw on published estimates but we will look at the possibility of incorporating any potential values into the cost-effectiveness models from section 3.2 to estimate internal rates of return and net present values.   

4.2 Welfare gains from risk reduction through increased financial protection (apart from changes in impoverishment that show up as increased GDP).

We will review studies that have considered the value of risk reduction per se as well as its impact on expected income.  

Section 5.   Implementation of Control Strategies:  Lessons of Experience.

5.i  Institutions and programmes : WHO data on coverage and disease incidence – maps and tables.  Within-country variation: table of factors (health system/ family characteristics) affecting immunization uptake.

5.ii Lessons about implementation.  Take from State of the World’s Vaccines & Immunization; GAVI reports; measles examples.  Sustainability issues – from UNICEF and GAVI reports. 

Innovations: Examples of the use of Uniject for hepatitis B neonatal vaccination; for tetanus toxoid vaccination?  Potential for going beyond the cold chain especially for newer vaccines (hep B; conjugate polysacc vaccines) and tetanus, that are extremely heat-resistant.

Box highlighting success stories eg Hib; tetanus.

5.3 Implications for health systems development

See GAVI-commissioned studies.

Section 6.   The R & D Agenda, related to Part Four B)

See GAVI and SAGE committee overviews on R&D priorities, plus the Jordan report; IOM documents.

Classify according to:

· new technology eg needle-free administration; getting away from the cold chain

· optimum schedules in different regions

· need for booster doses

· improved vaccines

· new vaccines

· improving access to existing vaccines

· measuring disease burden better

· measuring cost-effectiveness and economic benefits better (and more frequently)

· understanding what causes variation in cost-effectiveness

Section 7. Conclusions:  Promises and Pitfalls

Emphasize problems that would occur if countries reduced investment in immunization - see experience of the 1990s with poor sustainability of programmes.  Discuss relative importance of new vaccines versus completing the job with existing vaccines.  

