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

Most of this section will be descriptive, however, later sections will be tabular.  We will build on some of the data of the previous chapter, but this chapter will concentrate more on etiology-specific associations. 

i. Causes and characteristics of the burden 

In this section, we will define the burden of Acute Respiratory Infections (ARI), and combine the clinical and pathogenesis sections together.  They will broadly be divided into Acute Upper Respiratory Infection Syndromes (AURI), including otitis media and pharangytis syndromes and acute lower respiratory tract infections (ALRI), including pneumonia (bacterial and viral), bronchiolitis, croup, and pertussis syndromes (measles will be separately discussed under the Pneumonia Syndrome).

We will choose this format since we will be able to describe pathogenesis for each of these syndromes.  Understanding the pathogenesis is critical to treatment and prevention strategies since the role of viruses in predisposing to bacterial infections has been elucidated and is particularly important for developing strategies aimed at either prevention or treatment of illness.  This format will allow us to address pathogenesis issues well.  There are well known associations, for instance between influenza and Streptococcus pneumoniae or measles and Gram negative infections in malnourished children, etc.

 (remember to include all pathogens)

ii. Risk factors 

This section will be divided up into Sociodemographic Risk Factors (age and sex, socioeconomic status, race/ethnicity [may be a contentious issue, but morbidity and mortality from ALRI is worse in such populations as Aborigines, PNG, Alaskan Natives, etc and I wonder if we should bring this in]).  Physical Factors: malnutrition, low birth weight; Environmental (indoor air pollution and outdoor air pollution), and Genetic (this description will be pathogen-based, example: pneumococcus, RSV, influenza, etc.).

iii. Age, geographical, and gender burden 

Since interventions can be either directed against a disease (ALRI) or a pathogen (pneumococcus), we will divide up the data for each of these categories.  There are recent assessments of the global burden of ALRI (Lancet Infectious Diseases 2003) and pathogen-specific (unpublished data from Harry Campbell) which we can utilise.  

a.  Disease-specific estimates.  We will define the global burden of disease for years of life lost and DALYS from the World Health Report 2002.  We will make estimates for otitis media, pneumonia, wheezing disease in the first year of life (wheezing diseases later may indicate asthma and I have not included this in our estimates).

b.  Pathogen-specific estimates.  We will make estimates, but will co-ordinate with Felicity Cutt’s chapter on vaccine preventable diseases.  Perhaps we will refer to her chapter for measles, pertussis, and HIB disease.  However, we will make estimates for pneumococcus, influenza, and RSV, three other pathogens of major importance in morbidity and mortality in developing countries.

iv. Impact on the poor, across and within countries

Clearly, one of the reasons for the high rates of morbidity and mortality from ALRI in developing countries is poverty.  However, while many studies have examined the impact of lower socioeconomic status on ALRI, it is difficult to pinpoint the exact role of “poverty” in this causation.  Recent reviews have taken this into consideration (GBD, Lancet Infectious Diseases) and perhaps with the help of The Economist, we will try to address this issue, graphically if possible. This issue can perhaps be discussed at a country level, however, in individual countries, this becomes much more complex.  Thus, ALRI mortality has been shown to be inversely related to distance from health centers, density of health providers to patients, quality of referral care practices.  However, areas that are at great distance from health centers, with poor access to health care, tend to be areas with the highest levels of poverty.  No studies have unequivocally examined all of these factors and isolated the effect of poverty.  We will present data from different countries from the GBD estimates using country specific estimates (e.g. IMR versus ALRI specific mortality; GDP versus ALRI specific mortality, etc.).

Section 2. Interventions

Interventions for ALRI broadly fall into three strategies:

· Case-management strategies;

· Vaccine-based preventive strategies;

· Strategies addressing risk factors.

i.  Case-management strategies.  We will discuss the strategic basis for development of the case-management strategy for ARI.  Since ARI case-management is now incorporated into IMCI, we will also define the case-management strategy in terms of IMCI (we will present the development of both strategies in a historical context).  Then, we will discuss implementation of both ARI strategies and IMCI strategies.  Finally, we will discuss the problems associated with case-management strategies, including problems at the national level, the district level, and the individual care provider.  There are also issues with antimicrobial resistance developing to common antibiotics.

ii.  Vaccine interventions for ALRI.  

Currently there are a few vaccine interventions for ALRI (measles, diptheria, pertussis, HIB, pneumococcus and influenza vaccines).  Clearly there will be considerable overlap between this chapter and the vaccine chapter, and we will collaborate with authors of the vaccine chapter so that there is not a considerable overlap.  However, my understanding from talking to Mariam was that each chapter should be a stand-alone chapter.  In that case, we can either modify or collaborate with them on the diphtheria, pertussis, and measles vaccine parts.  However, we will have to develop data for Hemophilus, influenzae, Streptococcus pneumoniae, and influenza vaccines.  Data will be presented on vaccine efficacy from RCTs in both developed and developing countries.  It appears that for HIB and pneumococcus, the vaccine efficacy is similar in both developing and developed countries.  The evidence from the HIB and pneumococcal vaccine trials suggests that given the efficacy, one can estimate burden of disease estimates from these trials (the vaccine probe concept).  We will review some of this data here to support the burden of disease estimates in the earlier section of this chapter.

iii.  Risk factor reduction.  

Interventions such as child spacing, older age at delivery, maternal nutrition, indoor pollution control, external pollutant control, and nutritional interventions will be examined.  RCTs that have examined risk factors (such as nutritional supplementation) will be examined.  However, breastfeeding studies (which are not RCTs) or the effects of reducing outdoor pollution will be controlled trials or temporal trend trials and these will also be presented.

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 
We will obtain data on each of the three sections, i.e. interventions utilising case-management strategies, vaccination strategies, and addressing risk factors to examine the effects of these interventions on resource use. The division of CAH will be requested for cost-effectiveness studies of the ALRI strategy.  We recognise that there is currently a multi-country evaluation group for serving the cost-effectiveness of IMCI, however, we will obtain data on cost-effectiveness of ALRI alone as a case management strategy.  Cost-effective analysis have been done on pneumococcal and HIB vaccines by Dr. Gary Ginsberg and Dr. Thomas Cherian and will be presented in the section on vaccine interventions.  Brian Kirk and Nigel Bruce have examined cost-effectiveness of indoor air pollution on reducing indoor air pollution and its effects on ALRI.  Currently, a study is ongoing, but we will be able to provide some estimates.  We will use cost-effectiveness estimates of breastfeeding and reducing LBW from CAH, WHO. 

3.2 Linking costs and effects 
We will need assistance from the Economist for developing new models of intervention effectiveness.  

3.3 Variation in cost-effectiveness ratios

Once we have developed the cost-effectiveness interventions, we can build in the model changes into incremental costs and incremental effects, and therefore calculate incremental cost-effectiveness ratios.  This may already have been done for vaccines, but for case-management strategies, this is a different issue.  We will also utilise data on different alternate regimens (5 days of cortrimoxazole versus 3 days of cortrimoxazole versus 5 days of amoxicillin versus 3 days of amoxicillin).  Results of these studies should be available in September.  The cortrimoxazole 3 days versus 5 days is being conducted in Bangladesh and Indonesia and we will have results of effectiveness at that time.

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)

We need help from the Economist.

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

We need help from the Economist.

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

5.i  Institutions and Programs

A.  Case-management strategies:

CAH data on implementation of ARI control programs will be used.  Global maps will be used and colour co-ordinated for number of years of intervention and percent of population covered by intervention.

B.  Vaccine strategies:

Global maps will be presented with countries where HIB vaccine has been implemented and where pneumococcal vaccine trials have been conducted.  Data will also be presented on measles coverage rates (JID supplement 2003 has good global estimates).  Incidence on pertussis will be obtained from WHO data.

C.  Risk factor reduction:

Global maps will be presented where breastfeeding initiatives have been successfully implemented.  CAH has data on percentage of mothers breastfeeding their children.

5.ii   Lessons about implementation success and failure?

A.  Case control strategies.

ARI implementation success story in Nepal will be followed up with Nils Dulaire and perhaps SEARO.  Jacob will follow up in India and find out about the successes of implementation.  The section requires that it has been used in large scale (ALRI control case study strategy) for at least 5 years, is sustainable in the country, is cost-effective, and has shown evidence of impact.  I wonder if there’s such success stories in Pakistan and India.  We will follow up with Qazi regarding the success story of implementation in Pakistan.  I also believe there is some data from Honduras and I will try and follow up with PAHO over here.  I know that Bob Black is writing a second follow-up to his first paper with Sazawal in The Lancet, and I will ask him if he can share with us a preprint of that article.

We will also discuss the role of the ARI case control strategy in the development of antimicrobial resistance in developing countries (perhaps) as a failure of the strategy.  Furthermore, the ARI case control strategy has not been widely implemented in many developing countries, partly because of the difficulties with training as well as the introduction of the IMCI strategy as a comprehensive strategy. (Discuss the problem of implementation)

B.  Vaccination strategies.

I think the only issues here would be diphtheria pertussis and measles.  There is not much on HIB.  If Felicity Cutts is writing this section in her vaccine chapter, we don’t need to redo it.  However, I think we should do a section on failures.  When I say failure of implementation, this would relate to the failure to universally accept the Hib vaccine for the prevention of pneumonia and meningitis.  I think there are very important lessons to be learned from this and we should bring it out in this paper.

C.  Risk factor reduction strategies.

Large scale interventions of improving breastfeeding in developing countries are plentiful.  UNICEF probably has data, and I’m sure CAH has data.  José Martines at CAH probably has data on success stories.  I wonder if there are studies on malnutrition, I know that there are now none changing indoor air pollution. 

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

A.  Case-control strategies.

The R & D agenda from the WHO (Qazi’s putting together a meeting at the end of September) and Gates Foundation is putting together a meeting at the end of September.  The results of these two meetings will be included in the R & D agenda.

B.  Vaccine intervention strategies.

GAVI and SAGE committees provide priorities for vaccine interventions for WHO and will be utilised to derive the R & D agenda.

C.  Risk factor interventions.

JSPH sponsored (jointly with USAID) meetings in Bangladesh on Low Birth Weight and its prevention and will be utilised for the low birth weight risk R & D priorities. The CAH agenda on risk factors reduction (TAG documents) will be utilised for the R & D agenda for reducing malnutrition, improving breastfeeding, and reducing indoor smoke pollution.

Section 7. Conclusions:  Promises and Pitfalls 
The DCPP suggested approach will be utilised here.  Possible interventions in all three categories (case-management, vaccination, and risk factor reduction) will be presented in tabular form.  The evidence on costs and effects in interventions will be classified using evidence based evaluation.  We will also try and provide a table on partitioning the burden of disease according to burden averted/avertable/not avertable and according to cost-effectiveness of interventions.

