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Abstract: The Haemophilus influenzae rype b (Hib) disease burden among children under five vears in four Pacific island
countries (PIC was estimaied. The incidence of confirmed Hib meningitis was calcwlated wsing numbers of culture confirmed
iselates. In addition, the WHO Hib Rapid Assessment Tool (RAT) was used to estimate the true Hib meningitis incidence and
the number of Hib meningitis and pneumonia cases and dearhs. The Hib meningitis annual incidence in three PICs was 70 10
84 per 100,000 children under five vears. The high Hib disease burden and the relative cosi-effectiveness of Hib vaccine, make
the introduction of Hib vaccine a good investment for PICs costing US$ 1,000-10,000 for each death prevented — ignoring

treatment cost savings. (PHD 2004 Vol 11 Na | Pages 79 - 83}

Introduction

Haemophilus influenzae type b (Hib) was the most
common cause of life threatening bacterial infection
in children in industrialized countries, until universal
immunization virtually eliminated the disease. Equally
dramatic effects have been seen in developing countries
that have introduced Hib vaccine. The World Health
Organization (WHO) recommends the addition of Hib
vaccine to immunization programmes, according to
national capacities and priornlies. However, uptake in
developing counfries has remained slow. This is due
partly to the cost of Hib vaccine, and partly to uncertainty
about the true disease burden.

Measuring Hib disease burden is not straightforward.
To assist less developed countries in measuring their
burden of Hib disease, WHO has developed a Rapid
Assessment Tool [RAT) that uses existing data to
estimate the number of cases and deaths due 1o Hib
meningitis and pneumonia. The Hib RAT provides
two methods for estimating Hib disease burden: the
meningitis incidence rate method (based on cases of
culture-confirmed meningitis) and the under-5 mortality
rate method (based on overall mortality rate in children).
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MNine of 20 Pacific island countries (PICs) have not yet
added Hib vaccine to their immunization programmes.
These nine islands cover the three ethnic groups in the
Region: Polynesia (the Cook Islands, Nauru, Samoa,
Tokelau, Tonga, Tuvalu), Melanesia (Sclomon Islands,
Vanuatu), and Micronesia (Kiribati). To assist them in
deciding about the value of Rib vaccine introduction,
Hib disease burden was estimated in a subset of
countries to provide a regional estimate. The complete
report of our findings has been published separately.
We here present a brief summary of the findings for the
information of readers in Pacific island nations.

Methods

To estimate the burden of Hib in PICs, existing reports
and publications were requested from each P a Medline
literature search was performed, and four site visits
were undertaken. The PICs visited were selected based
on having a population over 80,000, the availability of
hospital and laboratory data, and with the aim of having
at least one estimate from each of the three ethnic
groups; Kiribati (in Micronesia), the Solomon Islands (in
Melanesia), and Samoa and the Kingdom of Tonga (in
Paolynesia).

Hospital laboratory registers were reviewed for purulent
and culture confirmed cases. The paediatric discharge
books were reviewed for all possible cases of meningitis
of the defined time frame. The medical records of a
possible case were reviewed to confirm the number of
clinical cases of meningitis.
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To calculate the annual Hi or Hib disease incidence in
children aged less than five years, the proveri Hi or Hib
meningitis incidence was calculated based on positive
Hib cultures from cerebro-spinal fluid (CSF) or blood
in cases of clinical meningitis. The incidence of proven
invasive Hi disease (positive culture in blood or CSF
with any clinical presentation) was also calculated,
where possible.

Hib disease burden estimales were calculated using the
two methods outlined in the Hib RAT. The meningitis
incidence method starts with the number of Hib
meningitis cases for a known population over a defined
period. Various assumptions are applied to this figure
(the proportion of suspected meningitis cases that do not
undergo LP, the proportion of purulent meningitis cases
that are culture negative, the ratio of Hib meningitis : Hib
pneumonia cases, and case fatality rates) to estimate
the total number of cases and deaths due to Hib. The
under-5 mortality rate method uses a number of similar
and other assumptions to estimate cases and deaths
due to Rib disease, starting with the overall mortality
rate in children. This method could not be used for
Kiribati, as no under-5 or neonatal mortality rate data
were available.

Results

Hib disease burden

Culture confirmed Hi meningitis incidence rates per
100,000 under-S5s per year were 52, 33, and 25 in
Tonga, the Solomon Islands, and in Samoa respectively
(Table 1). Kinbati had a single Rib isolate giving an
annual rate of 11 per 100,000 under- In Tonga the 13
Hi isolates comprised seven cullure positive CSFs, six
cases with Hi positive blood cultures, four of whom had
no LP taken (but clinical meningitis) and two of whom
had sterile and purulent CSF. In addition, another five
cases of invasive Hi disease were identified from blood
culture isolates, including four cases of pneumonia
Including these cases, the annual incidence of all
culture confirmed invasive Hi disease in Tonga was 71
per 100,000 children aged less than five years (95%
confidence interval 1115

Laboratory methods used were not optimal. Al
laboratories used expired human blood to make
chocolate blood agar for CSF culture and subculture of
positive blood cultures. LP rates were 50%, 90%, 69%,
and 81% for Kiribati, the Soclomon |slands, Samoa,
and Tonga respectively, The Rib RAT adjusts for these
potential missed cases, that is, those cases that either
did not have an LP performed or for which the laboratory
methods were suboptimal for isclating Hib. This gave
estimates of 70 to 84 per 100,000 children aged less
than five years in three PICs (Table 2). The estimate for
Kiribati was also consistent with the other three PICs,
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although this was based on only a single isolate.

The estimates for Tonga, the Solomon Islands and
Samoa were lower using the under-& mortality rate
method than those obtained by the meningitis incidence
rate method (Table 3). In Tonga, the estimated Hib
meningitis incidence using the under-S mortality rate
method was even lower than the proven Hi culture
based incidence (Table 1).

Other estimates of Hib disease burden

Estimates of the burden of Hib disease for PICs are
summarized in Table 4. The guality of data, ability of the
laboratory to isolate Hib, and LP rate from French Paoly-
nesia are unknown, so this rate may be a substantial
underestimate of the true Rib burden. Data from Mela-
nesian and Polynesian countries are of good guality and
reasonably consistent, with estimates of the incidence
of Rib meningitis ranging from 54 to 94 per 100,000 chil-
dren aged less than five years. However, the data are
insufficient to provide a regional estimate for Microne-
sia.

Cost of Immunization

Based on a cost of US$7.50 for three doses of Hib
vaccine per child {the current United Mations Children's
Fund [ price), approximate annual costs to immunize
each country’s birth cohort are shown in Table 5. These
costs exclude vaccine wastage, extra vaccine delivery
costs, and any catch-up programme that might take
place.

Discussion

The Hib meningitis incidence rates estimated in all four
PICs using the Hib RAT were similar. These estimates
are consistent with other data and suggest that the
annual Rib meningitis incidence in all PICs is between
70 and 100 per 100 000 children less than five years.
This is higher than the weighted worldwide incidence of
Rib meningitis of 60 per 100 000 in children aged less
than five years in developing higher than rates reported
from sub-Saharan Africa’ and much higher than rates
reported from Asia,

In each country visited, Hi was the most common
organism isolated from the CSF of children with
meningitis. All PICs visited used expired human bload for
preparation of culture media, which is not recommended’
50 these rates may be an underestimate The Hib RAT
provides a quick, simple, and relatively reliable method
to estimate the true burden of Hib disease in developing
countries, where existing surveillance and laboratory
data are of reasonable quality. The meningitis incidence
rate method is likely to be more accurate than the under-
S mortality rate method, given that the former is based
on local data with fewer major assumptions.
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Table 1. Annual incidence of culture-proven Haemophilus influenzae (Hi) meningitis in children aged

less than five years in four Pacific Island countries

Kiribati | Solomon | Samoa Tonga
Islands
Incidence of culture-proven Hi meningitis® # 33(19,53) | 25(13,42) | 52(27,88)
(95% confidence interval) (0,60)
Number of Hi isclates 1 17 13 13+
Lumbar puncture rates™ 50% 90% 69% 81%
At-risk population 11,798 | 63,632 24 413 14,436
% of population covered in assessment 50% 45% 70% 70%
Period of analysis 16 24 36 3
months | months | months months

* Annual incidence, per 100,000 children aged less than five years.

* * Lumbar punciure rates were estimated by the number of chinical cases of meningitis that had lumbar punciures performed,
as documented in either the laboratory records or medical records over the designated rime frame.

# The laborarory in Kiribari was able ro type Hi therefore rhe incidence shown is the annual incidence of Hib meningins rather
than Hi meningiis,

* These 13 isolates comprise 7 culture positive cerebirosping (CSF5), 2 cases with sterile but puruleat C5Fs and Hi positive
blood cultures, and 4 cases who had clinical meningitis {no LP raken) and Hi pasitive blood culture.

Table 2. Estimating the annual incidence of Haemophilus influenzae type b (Hib) meningitis in children
aged <5 years using the Rapid Assessment Tool (RAT) meningitis incidence rate method

Kiribati | Solomon | Samoa | Tonga
Islands

Time period of surveillance (months) 16 24 36 31
Number of purulent Cerebrospinal fluid (CSF) 3 63 79 21
specimens in children < 5 years
Number from which Hi was identified 1 17* 13 o
Number from which no bacterial pathogen was 2 24 19.1 45
identified, but which were likely due to Hi t )
Hi isolated from non-purulent CSF 0 1 0 0
Percentage of children with clinical meningitis 50% 90% 69% 81%
estimated to get lumbar puncture
Calculate annual number of Hi meningitis 4.6 21.6 14.7 6.8
cases per year, from above data 4’
Population of children <5 years of age in. 6,955 25,703 17,578 9,716
region of surveillance
Estimated annual incidence rate of Hib 66 84 84 70
meningitis per 100 000 children <5 years of
age

* 14 purulent cerebrospinal fluid spinal ((SF4 were | culture positive, 3 purulent (5F were (ram stain positive for Grain negative
bacilli hut were culture negarive. All infanrs were> 3 months old.

# Fpurulent CSFx were Hi cultire positive and 2 had puralent hut sterile (5F and [ positive blood culiures.

I Assiwnes that the proportion of culture-negative purulent {which were likely due to 1 (s the same as that from culture-positive puralent
(SE

S Lumbar punctiure rales were estimated by the number of clinical cases of meningitis who had lumba punciures performed and
documented in either the laboratory records or medical records over the designared rime frame. 4° Based on annual number gf H
tmeningitis from those with an LP peiformed, divided by the proportion af memingiies cases estimated to get a lumbar prnciure. Assumes
Q5% af Hi iselates are tub (except in Kirihali, where the anly Hi isolate was tvped as Hub)

a 7 af @ of proven Hi meningitis fhad positive blood cultures. Therefore, if ¥ represents the number of il meningiris cases in children
who had clinical meninginis and no Lf then Yx 7/9 = 4.V = 5.1, Therefore the annual number of cases af Hi imeninginis is 5.1/2.60= 2.
Nate this is not the standard siep in the Hib RAT which instead assuemes that the raie ofmeoingitis im the 19% who did not get LI ic the
same as in the 81% whe did,
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Table 3: Estimating the burden of 1-lib disease in 3 Pacific island countries using the Hub RAT

under-5 mortality rate method*

Solomon | Samoa | Tonga
Islands

Annual number of live births in country 13,513 4,602 2,581
Under mortality rate (excluding neonates) ** 43# 25# 9.7
Percentage of childhood deaths from acute 20% 20% 15%
lower respiratory infection (ALRJ)
Annual number of ALRI deaths in children <5 116 23 3.8
Annual number of F pneumonia deaths t 15 3 0.5
Annual number of Hib pneumonia cases” 150 59 10
Annual number of HE meningitis cases ” 30 12 2
Annual number of Hib meningitis deaths 3 12 0.2
Annual incidence of Hib meningitis per 47 49 14
100,000 children <5 years in the region

* The under-5 mairali rate method could nor he used for ICirihaii. as no under five or neonaral moraliry ‘ate daw were
available.

** The number of deaths in children aged under 5 years (“excluding neonares) per 1.000 live births,

# No negnatal mortalite late was available. It Was estimated to be ha If the infant mortality rate of 66 and 25 per 1000
five births in the Solomon Islands and Samoa respectively.

This is nor based on local dara and refleers’ the under-5 mortality rare. This it estimaredfrorn the prepon ‘ion of deaths
due fo ALRS (lit

St is assumed chat (3% af all ALRT deaths in child, en less the five yea old were due to Rib. This is not based on local
data bitt based on a review oftfic lite,'ain, "¢ by the developers cfthe RAT (/1).

A The Hib pneumaonia case fatality i-ate is iot based on local data and refleces the under-5 mortality tat This is estimared
jéven the praportion of deaths due 1o acure respiratory infeerions and the proportion clthese deaths which "ivay be due
1o Rib (H). This iz estimared to be 5%/or Samoa and Tonga. and [0% for Solomon isiands,

The Rib newin giids case faiality of 10/or the Solomon islands and Tonga, and /4%/or Samoa was calculated from

Ministry of Health and paediatric discharge tlaia,

Universal Hib immunization is likely to be very effective
in reducing Hib disease in those PICs not currently using
Hib vaccine. The introduction of universal childhood Hib
immunization would reduce the number of Hib meningitis
and pneumonia cases substantially. The cost per case
or death prevented here is relatively small. Factoring in
treatment costs, including the large social cost of long-
term care for the neurclogical damage suffered as a
camplication in up to 30% of meningitis cases, universal
immunization in each country would be wery cost-
effective, even using these conservative assumptions,
at between US$ 1000 and US$10,000 per death
prevented. Data from the present study suggest that Hib
vaccination would be a good public health investment
for PICs and regional donor nations to support,
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