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INTRODUCTION

« Streptococcus pneumoniae (Spn, pneumococcus) causes serious clinical syndromes other
than meningitis and pneumonia, such as sepsis, cellulitis, septic arthritis, osteomyelitis,
epiglottitis, peritonitis, endophthalmitis and pericarditis.

» Some of these syndromes can be life-threatening and may collectively constitute a
significant burden of disease

» Measurement of the NPNM pneumococcal burden of disease is complicated by the
following:

= Etiologic identification may be difficult because 1) obtaining cultures from
appropriate body sites may not be possible 2) blood cultures are not always
collected 3) cultures lack sensitivity for isolation of Streptococcus pneumoniae
(i.e. pre-treatment with antibiotics, timely transport of specimens to laboratory)

- Studies that report cases of NPNM syndromes are usually from hospitals, not
communities, likely biasing towards reporting complicated cases

. NPNM Spn cases identified from meningitis surveillance may be
underestimated if the surveillance strategy did not include blood cultures

- Studies reporting incidence of bacteraemia may not always indicate if there is
associated pneumonia or meningitis

In spite of these limitations, NPNM syndromes should be included in the estimations of the
global disease burden of pneumococcus because they likely represent a significant burden
of serious disease.

METHODS

- Literature Review

o A systematic literature review of studies conducted from 1980 to 2005 was
performed to identify studies reporting cases or incidence of NPNM syndromes
in children under 5 years of age.

Data on pneumococcal meningitis and NPNM incidence, cases, age and
syndrome distribution was double-abstracted for studies that reported >30 cases
of NPNM in children 1 to 59 months old.

The case fatality ratio (CFR) for NPNM cases was abstracted if there were >25
cases of NPNM.

« Severe and Non-severe NPNM Classification:

o Non-severe: a patient treated as an outpatient with pneumococcal occult
bacteraemia (defined as bacteraemia without a focal source, typically identified
through blood culture in countries where it is standard practice to obtain such cultures
from febrile young children)

o Severe: all hospitalized cases of NPNM or NPNM cases from a high or very high
mortality country where blood cultures are not routinely collected from febrile children

+ Model Approach

Incidence (and cases) of NPNM:

« Meta-analysis of the ratio of NPNM/meningitis cases (or incidence), by under-5
mortality strata (two strata defined, High and Low) was calculated

« Meta-analysis ratio was applied to the country-specific meningitis incidence
estimates to obtain country specific NPNM incidence estimates

Deaths from NPNM

« Severe NPNM Cases: A meta-analysis of the Spn NPNM/meningitis CFR ratio
was applied to the country-specific Spn meningitis CFR to estimate NPNM CFR
+ NPNM CFR applied to the country-specific NPNM case estimates

« Non-severe NPNM Cases: CFR was assumed to be zero

Adjustments for HIV prevalence and access to care

« Adjustments were already incorporated into meningitis case estimates; no further
adjustments were made.

o

Data availability for model input

+ 38 studies with Spn NPNM and meningitis syndrome data identified

» Wide variability in NPNM:meningitis case ratios (Figure 1) with overlapping range

+ 5 studies with Spn NPNM CFR, only 2 of which had >25 cases of each syndrome in
children <5 years
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+ In 2000, the estimated global cases of Spn NPNM syndromes were ~515,000

(uncertainty range (UR): 218,000 -754,000) with a global incidence of 83 NPNM cases per
100,000 children under 5 ( UR: 35 — 122) (Figure 3).
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Mortality
* The estimated global NPNM cause specific mortality rate was 5 deaths per 100,000 children

under 5 (UR: 1-9)
* The Africa region had the highest NPNM cause specific mortality rate with 10 deaths per
100,00 children under 5 (UR: 1 to 15)
« In 2000, pneumococcal NPNM syndromes were estimated to cause 28,000
(UR: 9,000 — 57,000) deaths among children 1-59 months old globally inclusive of children
with HIV.

RESULTS CONCLUSIONS

NPNM Disease Burden:
« Significant burden of cases and deaths from Spn invasive NPNM syndromes
* High child mortality settings: NPNM syndromes contribute to Spn mortality and should be
included in disease burden estimates
» Low and moderate child mortality settings: Morbidity and economic consequences of
health care utilization from NPNM syndromes contribute more to disease burden than
NPNM mortality.
» Spn NPNM syndromes are relevant to the decision-making process of pneumococcal
vaccine introduction in a variety of child mortality settings.

*NPNM Data Paucity:

» CFR: Only 2 studies with at least 25 cases of severe NPNM reported CFR (one in Africa
and one in the USA). The regional differences are thus largely driven by the regional
differences in meningitis CFR

* Incidence: Only a few studies outside North America have systematically determined
disease burden from Spn NPNM

Limitations:

GAVI

ALLIANCE

» Cases: Local blood culture practice heavily influence case finding; estimated incidence of
NPNM syndromes are probably an underestimate of the true incidence of NPNM.

» Deaths: Estimated CFR was applied to NPNM severe cases only; estimated NPNM
deaths are likely an underestimate, particularly in developing countries where lack of
access to care can lead to mortality in cases initially observed as non-severe.

» Magnitude of underestimation: Difficult to assess because of the paucity of studies
with liheral blood culturina (and reliahle follow-11n) from developing countries.
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