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	Abstract:
	We propose to establish and implement surveillance for hospitalizations for pneumonia and meningitis, and for mortality within two Districts in Bangladesh each with birth cohorts of approximately 100,000 infants.  One year of surveillance will provide rates for mortality and for hospitalizations, which will serve as baselines preceding full scale introduction of currently available pneumococcal and Haemophilus influenzae type B (Hib) conjugate vaccines in one of the Districts.  Surveillance will continue during a 2-year demonstration of vaccine introduction (only one of those additional surveillance years will be supported by NVPO), and for one additional year to fully assess outcome (providing sequential and side-by-side comparisons).  We are requesting support from NVPO.for the first two years of surveillance.  Surveillance within both Districts before, during, and following the demonstration of vaccine introduction will enable the evaluation of the feasibility and impact of introduction of this approach as a potential highly effective strategy to improve child survival.  

	Specific aims:
	1. Provide currently unavailable data in two Districts in Bangladesh on incidence of pneumonia and meningitis requiring hospitalization and mortality (respiratory-specific and overall)

2. Provide outcome measures for the evaluation of the impact of introduction of currently available Hib and pneumococcal vaccines into a routine infant immunization EPI program within one District in Bangladesh 

	Background:
	Immunizations are among the most effective available tools to improve child survival.  Over the past century, introduction of vaccines has resulted in dramatic public health benefits and the diseases vaccines prevent have generally become rare occurrences or historical relics.  Conjugated Hib vaccines have been available for nearly 15 years and in each setting where they have been introduced (mostly in the developed world), there has been precipitous decline in invasive Hib disease.  The price for Hib vaccine has also fallen precipitously from an initial price of $30/dose to around $2.50/dose today and it is anticipated that with greater demand and new producers, prices will continue to fall.  Since conjugate pneumococcal vaccine was licensed in the US in 2000, there has also been a remarkable drop in incidence of invasive pneumococcal disease in infants and children in the US.  The current price for conjugate  pneumococcal vaccine (>$40/dose) makes consideration of introduction in developing countries not feasible; as with Hib vaccines, however, it is anticipated that there will be substantial reductions in price in the near future.  Demonstration of dramatic benefits from vaccine introduction in an impoverished, developing country setting with high incidence of pneumonia and meningitis could accelerate the process of achieving consensus and deriving solutions toward implementation of a program with major life-saving implications.

ARI is the leading cause of death for infants and toddlers in Bangladesh and in most developing country settings, accounting for 25-33% of deaths.  Pneumonia is a frequent occurrence with incidence rates of at least 1 per 10 children per year in rural settings and >1 episode per child per year in urban settings. The leading causes of the most severe types of pneumonia, most likely to result in death are felt to be Streptococcus pneumoniae and Haemophilus influenzae.type B (Hib).  Vaccines highly effective at preventing invasive pneumococcal and Hib disease are licensed, but are not yet used in most developing country settings despite evidence that conjugate pneumococcal and Hib vaccines could each prevent at least 20% of severe pneumonia with a potential combined impact of preventing at least 40% of the most severe types of pneumonia.  Assuming a parallel reduction in mortality, addition of pneumococcal and Hib vaccines to routine infant immunization programs could result in a 10-15% reduction in overall infant and toddler deaths and a dramatic reduction in hospitalizations and antimicrobial.resistance

If the demonstration project shows that pneumococcal and Hib vaccine prevent 40% of pneumonias associated with death, it will be possible to argue that for Bangladesh alone, introduction of these two vaccines would save the lives of at least 47,000-63,000 infants and toddlers per year.  Such compelling evidence would likely result in action toward policy changes, providing urgent stimulus to find ways to ensure that such benefits were available on a routine basis to children in Bangladesh, as well as potentially other developing countries in Asia.  

	Study design/Plan:
	1.  Establish surveillance for pneumonia and meningitis at each hospital in Tangail and Jessore Districts.   A physician will be assigned to each hospital who will identify each patient <5 years old admitted with a diagnosis of pneumonia and meningitis and will collect limited clinical and demographic surveillance information, and length of hospitalization and outcome.  

2.  Community health workers will be identified and trained in both Districts.  These health workers will establish networks with civil surgeons (equivalent to State Epidemiologists) within both Districts as well as Upazilla Health Centers,and  other practicing physicians to identify deaths in children <5 years old, prospectively.

Validated verbal autopsies will be carried out by trained community health workers on at least 25% of all deaths within 2 months of the death to establish whether respiratory disease, meningitis, or diarrheal disease likely contributed to death.  Vaccination status will also be reviewed with the parents and data recorded onto standardized data collection  forms. 

3.  EPI programs within both Districts will be enhanced by working with MoH and WHO EPI personnel with attempts to increase routine immunization coverage by 12 months of age.  Within Jessore District (with funds from other resources), currently available pneumococcal conjugate and Hib conjugate vaccines will be added to routine immunization at 6, 10, and 14 weeks.  All immunizations will be recorded according to existing routine on an immunization card, kept by the parents. (This item will be funded via other sources).

ICDDR,B has existing field operations within both Districts.  In Tangail, we have begun a study to define the population-based incidence of pneumococcal disease among children <5 years old in Mirzapur, a community with 400,000 people.  An ICDDR,B study to evaluate the etiologies of neonatal infections is also ongoing in Mirzapur.  In Khulna District, ICDDR,B has carried out health and demographic surveillance since 1985 in Abhoynagar.  The Mirzapur and Abhoynagar field stations will serve as bases of operations within the two Districts for implementing surveillance activities.

Microbiologic studies on cause of pneumonia and antimicrobial susceptibility studies will be carried out at a subsample of hospitals (in accordance with the pneumococcal incidence study in Mirzapur and at selected hospitals serving pediatric patients in Khulna District).

Sample size considerations:

Birth cohorts within both Districts is approximately 100,000 infants.  Based on documented  infant mortality rates of 80 per 1,000 infants per year and 40 per 1,000 in children in their second year of life, we anticipate 8,000 infant and 4,000 toddler deaths (total 12,000) per year of study within each District.  Assuming that 30% of deaths are due to pneumonia, 3600 pneumonia deaths are anticipated in each District (pre-intervention).  We assume that pneumococcal and Hib vaccines will prevent 40% of pneumonias representing 1440 deaths averted (a 12% reduction when compared with pre-intervention and with deaths occurring within the demonstration District).
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