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INTRODUCTION

The World Health Organization (WHO) Hib and Spn Global Disease Burden project
aimed to estimate disease burden due to Haemophilus influenzae type b (Hib) and
Streptococcus pneumoniae (Spn) among children less than five years of age. The
project was a collaborative effort between WHO and GAVI's PneumoADIP and
HiblInitiative.

These global, regional, sub-regional and country level Hib and pneumococcal estimates
will inform major policy decisions regarding meningitis prevention and treatment
priorities, including vaccine policy decisions.

Meningitis case fatality ratios (CFRs) are needed to calculate meningitis deaths for
these disease burden estimates.

METHODS

We reviewed literature, published between 1980 and 2005, on invasive Hib and Spn
disease among children less than five years of age.

Studies were excluded if there was greater than 25% Hib or Spn conjugate vaccine
use, the study report included cases prior to 1980, the study involved less than 12
months of case ascertainment, data was from specific sub-populations of children, the
study had fewer than 25 Hib or Spn meningitis cases with known survival outcome, or
the proportion of cases with known mortality outcome were not provided or were less
than 100%.

Data abstractors obtained CFRs from eligible studies. In some instances CFRs were
not reported, but the number of cases due to the disease of interest (denominator) and
the number of deaths among those cases (numerator) was available to calculate
CFRs.

Countries were grouped into four under-five mortality strata and six WHO Regions.
We defined "very high", "high", "medium", and "low" under-5 child mortality strata as
more than 150, 75-150, 30-75, and less than 30 deaths per 1,000 children under-5,
respectively. The six WHO Regions were: African Region (AFR), Region of the
Americas (AMR), Eastern Mediterranean Region (EMR), European Region (EUR),
South-East Asia Region (SEAR), and Western Pacific Region (WPR).

Median Spn and Hib meningitis CFRs were calculated by WHO region and mortality
stratum.

RESULTS

Fifty studies had CFR data for Hib meningitis, compared to 23 for Spn meningitis
(Table). Data available by region varied considerably, with 0 to 11 studies per region
with Spn meningitis CFRs and 2 to 14 studies with Hib CFRs. More than half the
studies were in very low mortality stratum countries (65% for Spn; 58% for Hib), and
few studies were available from high and very high mortality stratum countries (17%
for Spn; 20% for Hib). EMR and SEAR had the least amount of data with 0 to 2
studies each for both Hib and Spn.

Median Hib and Spn meningitis CFRs were highest in AFR (Hib: 30.5; Spn: 45.5),
followed by SEAR (Hib: 19.0, Spn: 19.0) and AMR (Hib: 15.2, Spn: 22.6) (Figure 1).
Hib CFRs varied widely in AFR and AMR studies (range: 5.5-43.9, 3.3-20); Spn CFRs
varied widely in AMR studies only (range: 4.5-60).

Median CFRs increased with increasing mortality stratum (Figure 2). Median Spn
CFRs in very low, medium, high and very high mortality strata were 15.3%, 33.2%,
38.4% and 52%, median Hib CFRs were 4%, 15%, 25.5% and 31.5%, respectively.

FIGURE 1: Median Spn and Hib meningitis CFRs in children
under five years of age, by WHO Region
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FIGURE 2: Median Spn and Hib meningitis CFRs in children

under five years of age, by mortality stratum
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CONCLUSIONS

For both Hib and Spn, meningitis CFRs varied by region, were highest in AFR, and
increased with increasing under-five mortality.

Sparse data prevented analysis of meningitis CFRs by region and mortality stratum.
In particular, data were lacking from high mortality countries and EMR and SEAR.
Overall, half as many studies with meningitis CRF data were available for Spn relative

to Hib.

These meningitis CFRs formed input parameters for the WHO Hib and Spn Global
Disease Burden modeling study. More data will make future analyses more robust.
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