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	Abstract:
	Pneumococcus is a major cause of morbidity and mortality.  In 2000, a pneumococcal conjugate vaccine (PCV) was licensed for use in children and is now part of the routine childhood vaccine schedule.  PCV is known to reduce invasive disease and protect against nasopharyngeal (NP) acquisition of vaccine serotype pneumococci; it also results in an increased risk of nonvaccine serotype carriage.  This study proposes to assess the longterm impact of vaccine on NP carriage in a setting where there is intense antibody pressure on the ecology of the pneumococcus.  A cross sectional study of pneumococcal NP colonization among American Indian children will be combined with surveillance for invasive disease in the same population.  All isolates will be serotyped.  The purpose is to determine the impact of community wide PCV use on NP colonization and the relationship with invasive disease.  This longterm safety issue needs to be assessed to fully evaluate the impact of vaccine on NP ecology and invasive disease.   This study addresses the NVPO priority areas of vaccine safety and newly licensed vaccines.

	Specific aims:
	PCV reduces vaccine serotype nasopharyngeal colonization but increases nonvaccine type colonization (i.e. replacement).  The magnitude, distribution, and impact of these effects on NP colonization and invasive disease after population based use of vaccine is unknown. Our specific aim is to determine the impact of PCV on pneumococcal colonization and the relationship with invasive disease in a population that has been using vaccine for the past 7 years.

	Background:
	In 2000, a 7-valent PCV (Prevnar™) was licensed and recommended for routine use among children in the U.S.  Prior to licensure Navajo and White Mountain Apache had rates of invasive pneumococcal disease 2-15 times those of the general US population.  A phase III efficacy trial of conjugate pneumococcal vaccine was conducted in these two populations between 1997 and 2000.  Nested within this study were detailed studies of the PCV effect on NP colonization.  Now that vaccine has been used in the populations for 7 years (first in the blinded efficacy trial and later as open-label vaccine) it is important to reassess the impact of vaccination on NP colonization with the pneumococcus.  All other studies of these effects have been conducted during vaccine assessment phases and none during routine use of vaccine phases.  Because this vaccine results in an increase in carriage with non-vaccine serotypes assessing the epidemiology of pneumococcal carriage following widespread, longterm use of Prevnar is necessary to assess possible safety and effectiveness concerns.


	Study design/Plan:
	We propose a 2-year, population based, cross-sectional, observational study among Navajo and White Mountain Apache to describe the epidemiology of pneumococcal nasopharyngeal (NP) carriage among children 1-8 years of age and pneumococcal invasive disease (all ages) in a population under high antibody pressure due to use of the 7-valent pneumococcal conjugate vaccine (PCV) in the population since April 1997. This study aims to address two NVPO priority areas:  vaccine safety and newly licensed vaccines.   

Primary Outcomes:  The primary outcomes are the overall carriage rate of pneumococcus stratified by age category; the serotype specific and serotype vaccine-group (i.e. vaccine or nonvaccine) rates of carriage; the relative contribution of serotypes to carriage and invasive disease; predictors of pediatric carriage for pediatric and adult disease invasive serotypes; carriage as a predictor of disease syndromes likely to be caused by pneumococcus; the duration of protection against vaccine serotype carriage following vaccination compared with previous control group NP data.  

Study Population:  There are approximately 3500 annual births on the Navajo reservation, and 250 annual births on the White Mountain Apache reservation.  Investigators from the Center for American Indian Health at Johns Hopkins have been conducting studies on infectious diseases of importance to Navajo and WMA, for more than 20 years.  Specifically, population, laboratory, active surveillance for invasive pneumococcal disease has been ongoing since 1985.  Detailed studies of the effect of PCV on nasopharyngeal carriage among vaccinees, household members, and community members were conducted as nested studies within a double blind, controlled efficacy trial of PCV; data from a control population studied prior to the routine use of PCV are therefore available.  These data will serve as a comparator to assess current vaccine impact since no such control population currently exists given the recommendation for universal PCV vaccine use.  

Selection of study subjects:  Study subjects will be recruited in one or more settings; families of children previously enrolled in our NP studies will be visited at their home by a local field health worker to inquire about participation in the study.  Also, children presenting to the outpatient pediatric department at any of the Indian Health Service hospitals on the Navajo or Apache reservation may be approached to participate.  Children 1-8 years of age will be recruited for participation since this is the group with the highest NP colonization rates and is the cohort of children who would have been eligible for PCV vaccination in the past 7 years.  

Collection of NP Swabs:  A single NP swab will be collected from each participant using a pediatric size calcium alginate swab inserted through the nares into the posterior nasopharynx.  The swab will be rotated 180°, withdrawn, inserted into STGG transport media, frozen and stored at -70°C according to an established protocol.  Samples will be batch shipped to CDC for cuture and serotyping.  All field workers and nurses will be trained (or retrained if previously trained) in the NP swab collection procedures using an SOP that has been developed and used in reservation based numerous studies.

Chart data collection:  In addition to the NP swab microbiologic information, we will collect information on risk factors for colonization (e.g. family size, pneumococcal vaccine history, measures of crowding, daycare use, presence of wood or coal burning stoves, household smokers, and preceding use of antibiotics).  These data will be collected through interview with the parent and review of the child’s medical record.  A retrospective chart review will be performed 6 months after the NP swab to collect data on invasive and non-invasive pneumococcal disease episodes that occurred following the NP swab.  Disease episodes that are likely to be caused by pneumococcus will be documented (e.g. clinically diagnosed otitis media, or pneumonia). 

Microbiology:  NP swabs frozen in STGG transport media will be shipped on dry ice to the CDC Streptococcal Reference Laboratory.  There they will be thawed, cultured for S. pneumoniae using standard procedures and the serotype of the isolates identified by the quellung reaction.  All isolates will be stored frozen for possible future molecular characterizations to assess the clonal relationships between NP and invasive isolates.  

Invasive Pneumococcal Disease Surveillance:  Active, population, laboratory based surveillance for invasive pneumococcal disease among Navajo and WMA of all ages (i.e. pediatric and adult) has been conducted since the mid-1980’s.  This ongoing activity has a separate protocol and funding source.   Invasive isolates are serotyped at the Arctic Investigations Program, CDC.   

Sample Size: Sample size calculations are based on a comparison of the current serotype distribution in this era of routine vaccine use to that in 1998-2000, i.e. prior to routine use of the vaccine.  Using and alpha of .05, a sample size of 600 children will give us 80% power to detect a 10% increase in non-vaccine type serotypes and an 8% decrease in vaccine-type serotypes. 
Data Analysis: Pneumococcal NP carriage rates and serotype distributions from this study will be compared with those collected from NP colonization studies in this same population from 1998-2001 adjusting for known risk factors for carriage.  The prevalence of NP carriage overall and for yearly age categories will be calculated.  The proportion carrying individual serotypes (including both vaccine- and non-vaccine serotype) overall and for yearly age categories will be calculated.  Comparisons will be conducted using Chi-Square or Fisher’s exact test between (1) characteristics of current carriage data and existing carriage data from the period just prior to licensure and (2) serotypes of carriage data and invasive disease data with particular attention to types 1 and 5.  We will assess the relative invasiveness of specific serotypes by comparing the relative frequency of carriage compared with the relative frequency of that serotype for causing invasive disease.  In addition, serotypes carried in the pediatric population will be compared with the serotypes causing invasive disease among adults and particularly the elderly.  P-values of 0.05 will be considered statistically significant.
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