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Introduction

This chapter will focus on drug resistance in the context of the following pathogens that are responsible for the bulk of infectious disease burden in developing countries (with the exception of HIV):

1. Pneumococci

2. Shigella

3. Gonorrhea

4. Malaria

5. Tuberculosis

These five pathogens were selected based on their substantial contribution to disease burden in developing countries.  We propose to exclude drug resistance in AIDS/HIV from this chapter because of fundamental differences in how drugs to treat AIDS are obtained, how AIDS is treated, and the relatively importance of internalities versus externalities in the case of resistance to AIDS drugs.  However, we propose to cover the impact of HIV (if any) on resistance to the five pathogens of interest.  

There are significant overlaps between discussions of resistance, intervention policies and costs between the five focus pathogens that need to be highlighted.  Therefore, a key objective of this chapter would be to drawn parallels and generalizations that apply to more than one pathogen, where possible.  For instance, efforts to encourage the innovation of new drugs for TB or other bacterial infections face much the same challenges as efforts to encourage innovation of drugs for malaria.

Authors of DCP chapter have been encouraged to quantify and evaluate outcomes of interventions where feasible.  However, this may be a problem in the context of this chapter where the evidence base on interventions is substantially smaller than that for say interventions to reduce the burden of TB or respiratory disease. Furthermore, a number of interventions are in the context of improving health delivery systems, the benefits of which are not specific to drug resistance alone.  Therefore, we propose to rely on qualitative assessments of interventions with quantitative evaluations provided for a subset of these interventions.

There are specific chapters on the diseases themselves that are being covered by other authors in Section A (see attached Table of Contents), but the primary focus of these chapters will not be on drug resistance. Mindful of consistency and minimize overlap, the analysis and discussion in each section of this chapter will provide a general framework, followed by a discussion of specific details in the context of each pathogen, where these details modify general observations.  The team of authors reflects both in-depth expertise in specific diseases, and more general policy and intervention expertise.  Each section in this chapter will reflect both of these perspectives.

Chapter Outline:  

Section 1: The Nature, Causes and Burden of Drug resistance

(8 manuscript pages)

Chapter co-authors (KK, ZB, RB, NW, APM, RL)

This section requires summing up across specific diseases, conditions or risk factors, the disease burdens that can be dealt with by particular ways of strengthening one or the other kind of health service.  There are no estimates of disease burden currently available that are specific to drug resistance.  This section will begin with a description of the drug resistance problem in the context of our five focus diseases, and provide an overview of levels of drug resistance available globally and disaggregated by region.  Recognizing that it is important to provide a rough estimate of disease burden in order to understand the relative importance of this problem and the need for solutions targeted at drug resistance, we propose to explore the prospect of translating levels of resistance into health outcomes eg. morbidity, mortality, years of life gained, DALYs or other measures.

Attached are two tables from the World Health Report 2002 on the DALY estimates associated with the five diseases covered in this chapter.  These set an upper bound on the morbidity and mortality associated with drug resistance.  Broadly this section will cover the following

1.1 Causes and characteristics of drug resistance for the five focus diseases,

1.2 Risk factors, genetic and environmental

1.3 Impact on the poor, across and within countries

With respect to resistance to AIDS drugs, this section will refer the reader to the chapter on AIDS as well provide a brief overview of the global situation with drug resistance in AIDS.

Section 2: Interventions

(8 manuscript pages)

Chapter co-authors (All)

In this section we propose to describe interventions (or sets of interventions) for addressing the problem of drug resistance, drawing on issues raised by disease-specific summaries.  Interventions that will be addressed include (but are not limited to)

· Introducing global policy on drug resistance the recognizes cross-national spillovers of resistance (PJ)

· Reviewing national regulatory policy on prescription drugs: purchase, availability (PJ, IO)

· Strengthening surveillance systems to detect resistance (local, national, regional and global) (ToB)

· Implementing programs to improve infection control and hygiene (AD)

· Implementing local programs to improve prescribing, and sales of drugs at small retail outlets, as well as to improve patient compliance with treatment regimes (IO)

· Reviewing policies on patents and other incentives for the pharmaceutical industry to develop new drugs.  Identify models for public-private partnerships for drug development. (PJ, APM)

This section will draw on disease specific material covered in earlier chapters to address grouping of interventions into packages, issues associated with scaling up, and constraints and experience with operation at large scale.  These interventions to tackle drug resistance are widely applicable across diseases and such as those that deal with strengthening national and local regulatory systems, training of physicians, health care workers, shopkeepers etc.

Section 3: Intervention cost and cost-effectiveness

(6 manuscript pages)

Chapter co-authors (All)

This section will review the literature on cost and cost-effectiveness of the interventions or groups of interventions discussed in the previous section.  Reliable data are not always available on cost and cost-effectiveness of interventions to deal with drug resistance, and we may have to rely on mathematical models and extrapolations to fill gaps where they may arise.  Interventions will then be grouped into clusters of requiring low, medium or high degree of institutional capacity, with an indication of how these degrees are distinguished.

Specifically, this section will 

1 provide a breakdown of resource use for the intervention,

2 provide summaries of total, average and incremental cost for each intervention,

3 provide comparable estimates of total, average and incremental costs (accounting for inflation, purchasing power parities, official exchange rates and using a listing of unit costs by type and level of provision to be provided by the London School of Hygiene and Tropical Medicine) to facilitate standardization and comparison across chapters.

Effectiveness of interventions will be measured in terms of impact on levels of resistance, which will then be translated into measures of health outcomes as computed in Section 1. 

Section 4: The Economic Benefit of Interventions

(4 manuscript pages)

Chapter co-authors (All)

In the context of drug resistance, an important outcome of interventions to reduce drug resistance would be to lengthen the useful life of antimicrobials and antimalarials.  The fundamental economic tradeoff is between benefits attained from using drugs today against the increased likelihood that they will be ineffective in the future.  The tradeoff is easier to evaluate in the cases where use of the drug produces no benefit to the patient.  In the case of such injudicious use, the cost of an intervention to reduce inappropriate use should be weighed against the discounted benefit of future efficacy.

Some basic mathematical modeling will be used in this section to predict the long term benefit of extending the life of a drug through current interventions.  Some of these benefits will accrue not just to the region or country undertaking the intervention, but to reducing the global spread of resistance.  One objective of this chapter would be to weigh (where possible) the relative impact of local interventions on providing economic benefits locally versus globally.  Welfare gains from risk reduction will be evaluated based on estimates produced by the disease specific chapters.

Given the global nature of resistance, we may devote some discussion to the question of benefits of interventions in developed countries for levels of resistance and health outcomes in developing countries, and vice versa.

Section 5: Implementation of Programs: Lessons of Experience

(4 manuscript pages)

Chapter co-authors (All)

This section will review past interventions, lessons learnt from past successes and failures, and costs and cost-effectiveness of these interventions.  These discussions may occur in disease-specific contexts and our focus will be on the extent to which these interventions can be scaled up to cover more than one disease, or to cover a larger institutional or geographical scale. 


Where possible, the chapter will include a box highlighting success stories that are clearly supported by evidence.  Interventions that are successful in improving patient compliance and outcomes and are also likely to be ones that minimize the likelihood of resistance (eg. DOTS for TB treatment).  Therefore, we may have to focus on interventions that are specifically targeted at drug resistance.

Section 6: The R & D Agenda

(4 manuscript pages)

Chapter co-authors (KK, TOB, APM, PJ, RL)

This section will highlight where information is incomplete on the size and nature of disease burden.  In general, the burden of resistance is poorly quantified and it is difficult to estimate the burden of disease that is attributable to drug resistance.  While there are serious methodological problems associated with such an imputation, to some extent the broader problem of data quality is either a failure of surveillance systems associated with the disease itself, and/or a failure of surveillance systems specifically aimed at measuring resistance levels.  Since we anticipate that the former will be covered in disease-specific chapters, our focus will be on the latter. 

Section 7: Conclusions: Promises and Pitfalls

(4 manuscript pages)

Chapter co-authors (All)

This section will provide a brief summary of the potential gains from interventions considered earlier, and point out constraints or dangers to implementation.  For instance, an overly restrictive policy on drug sales at the retail level could impact the poor who have less access to formal medical care and prescriptions.  There may be similar effects of mandating that antimalarial drugs be sold in combinations that the poor cannot afford.  

Burden of disease in DALYs by cause and sex

Estimates for 2001
	Condition
	Both sexes
	Males
	Females

	
	(000)
	% Total
	(000)
	% Total
	(000)
	% Total

	Infectious and parasitic diseases
	359,377
	24.5
	184,997
	24.1
	174,380
	24.9

	
	
	
	
	
	
	

	Respiratory infections
	94,037
	6.4
	49,591
	6.5
	44,446
	6.4

	Diarrheal diseases
	62,451
	4.3
	31,633
	4.1
	30,818
	4.4

	Gonorrhea
	3,320
	0.2
	1,437
	0.2
	1,883
	0.3

	Tuberculosis
	36,040
	2.5
	22,629
	2.9
	13,411
	1.9

	Malaria
	42,280
	2.9
	20,024
	2.6
	22,256
	3.2


Source: World Health Report 2002, Annex Table 3, page 194

Burden of disease in DALYs by cause and WHO region

Estimates for 2001 in (000)
	Condition
	Africa
	The Americas
	Eastern Mediterranean
	Europe
	South-East Asia
	Western Pacific

	
	Mortality Stratum
	Mortality Stratum
	Mortality Stratum
	Mortality Stratum
	Mortality Stratum
	Mortality Stratum

	
	High child, high adult
	High child, very high adult
	Very low child, very low adult
	Low child, low adult
	High child, high adult
	Low child, low adult
	High child, high adult
	Very low child, very low adult
	Low child, low adult
	Low child, high adult
	Low child, low adult
	High child, high adult
	Very low child, very low adult
	Low child, low adult

	Infectious and parasitic diseases
	71,903
	117,144
	1,422
	7,424
	3,709
	2,227
	32,514
	958
	2,388
	2,530
	11,018
	82,977
	358
	22,805

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Respiratory infections
	13,111
	16,761
	425
	2,139
	965
	1,115
	10,615
	677
	2,056
	893
	2,497
	30,407
	394
	11,983

	Diarrheal diseases
	8,058
	13,466
	102
	1,860
	832
	683
	10,101
	109
	584
	138
	1,128
	21,249
	44
	4,097

	Gonorrhea
	516
	577
	16
	178
	30
	37
	287
	15
	42
	39
	165
	1,236
	7
	174

	Tuberculosis
	3,987
	4,954
	15
	532
	397
	175
	2,813
	57
	469
	1,152
	3,549
	12,419
	46
	5,472

	Malaria
	18,255
	17,757
	0
	88
	20
	49
	2,001
	2
	18
	0
	353
	3,327
	0
	409


Source: World Health Report 2002, Annex Table 3, page 194
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