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INTRODUCTION

In developing countries, the majority of deaths due to bacterial meningitis and
bacterial pneumonia can be attributed to Haemophilus influenzae type b (Hib). In fact,
this organism is the leading cause of bacterial pneumonia deaths in children under the age
of 5. In the US, the rates of Hib disease have been reduced >95% because of the
introduction of the Hib vaccine. The incidence rate in the US for Hib in the time span
from 1980-1990 was 40-100/100,000 children under the age of 5. Following introduction
of the first conjugated polysaccharide Hib vaccine in the US, the incidence rate has fallen
to 1.3/100,000 children. However, Hib disease is still a problem in developing countries,
where Hib remains the leading cause of lower respiratory tract infettions in infants and
children (3). It is estimated that 350,000 — 700,000 children worldwide die each year of
Hib related diseases (2). Some of these deaths could be prevented through the use of the
Hib vaccine.

However, introducing the Hib vaccine to developing countries has been
problematic. Three major difficulties in introducing the Hib vaccine to developing
countries are cost, limited awareness of the impact of Haemophilus influenzae disease,
and questions regarding the vaccine’s efficacy against Hib pneumonia. The Hib vaccine
costs approximately $2.50 US per dose, so most developing countries would need outside
funding in order to acquire the vaccine (1). Organizations such as GAVI (The Global
Alliance for Vaccines and Immunizations) will provide financial resources to developing
countries for the purchase of vaccines. UNICEF is also involved in getting affordable
vaccination programs established in developing countries. Still, these countries do not

apply for aid because they are not aware of the impact Hib disease makes on their

.



country. In the past, questions were raised about the efficacy of the vaccine against Hib
pneumonia. In developed countries, Hib infections were primarily meningitis, while in
developing countries the incidence of Hib pneumonia is much higher than it was in
developed countries.

Other issues plague developing countries in the fight against Hib disease. It is
very difficult to diagnose Hib disease without appropriate lab supplies and necessary
procedures. The two most common diseases attributable to Hib are meningitis and
pneumonia. Symptoms of these diseases can be caused by other infectious organisms and
so misdiagnosis often occurs. To diagnose Hib meningitis a lumbar puncture is required.
Cerebral spinal fluid (CSF) obtained from the lumbar puncture must be processed quickly
in order to isolate Hib. Culturing Hib requires blood agar and CO, chambers, which are
not always available in hospitals and laboratories in developing countries. In these
conditions, human blood is often used, leading to false results. In addition, lumbar
punctures are not always performed on suspected Hib meningitis patients due to fear of
the complex procedure.

Without these procedures, misdiagnosis or improper treatment can occur leading
to low numbers of reported Hib cases. To definitively diagnose Hib pneumonia, blood is
drawn and cultured for Hib. Although the specificity of blood cultures is high for Hib,
the sensitivity is low (20%) (1). Specificity is the true positive rate and sensitivity is the
true negative rate. Low sensitivity indicates that you may get many false negatives. In
some cases antibiotics are given before diagnosis, thus leading to false laboratory results

and, again, low numbers of reported Hib cases.



One of the World Health Organization’s (WHQ) aims is to bring awareness of
Hib disease to developing countries (8). Their hope is that if these countries understand
the burden Hib disease places on their country, they will intreduce the Hib vaccine, thus
saving lives. Current data shows the prevalence of Hib in developing countries and,
therefore, supports the need for the vaccine. In 1993, a randomized trial of the Hib
conjugate vaccine was conducted in The Gambia. This trial did show that the Hib
vaccine provided protection not only against Hib meningitis but also against Hib
pneumonia. The incidence rate per 100,000 from July 1990 — June 1993 in The Gambia
was 215 (95% CI 178-258) and dropped to 21 (95% CI 7-48) from May 1998 — April
1999 following introduction of the Hib vaccine (6).

Howeyver, before introducing vaccines, most countries want local data.
Vaccination trials are time-consuming and expensive, and many ethical concerns must be
considered when conducting a trial. Some of these ethical concerns surfaced during the
Gambian trial. The investigators wanted to use control groups, but when a vaccine has
already been shown that 1t is efficacious, to withhold the vaccine from one group is not
ethical. The Hib vaccine had already been shown to be efficacious against Hib
meningitis in developed countries but not for Hib pneumonia; therefore, it was decided
that using control groups would be acceptable. Another consideration concerning the

Gambian trial was that the Hib vaccine would always be beyond the financial scope of

developing countries so instigating the trial may hold no future benefit on the community.

Because the results of this study were positive, The Gambia has introduced the Hib
vaccine as part of their immunization program. UNICEF and Pasteur Merieux

Connaught have made the Hib vaccine available to The Gambia. In addition, based on
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the positive results of this trial, the WHO began to promote the use of the Hib vaccine
worldwide, if the disease burden of a country substantiates its use (7). Therefore, in
2001, WHO developed a Hib Rapid Assessment Tool (RAT) to help investigators to
estimate the Hib incidence rate and the number of cases and deaths per year attributed to
Hib disease (2). Using the incidence rate, the Hib disease burden on the country can be
assessed. One benefit of the RAT is it can typically be completed in 7 to 10 days where a
vaccination trial may take years.

The purpose of this paper is to evaluate the WHO RAT and review the statistical
analyses of two studies, covering different countries in the Pacific Island region. First,
the methodology used by the RAT to calculate an estimate of the incidence rate and
disease burden will be presented. Then, estimates calculated by Russell, et.al., using the
WHO RAT, from four Pacific Island Countries will be reviewed (4). Finally, the RAT
methods will be used to calculate estimates of the incidence rate and disease burden from

raw data obtained from a study in Fiji (5).

ESTIMATION METHODS (2)

As presented in the WHO publication (2), the RAT uses two methods to calculate
an estimate of Hib disease burden on a nation. Method #1 starts with a local estimate of
Hib meningitis incidence rate and Method #2 starts with the country’s under-5 mortality
rate. The under-5 mortality rate is the number of children per 1000 live births who die
before their fifth birthday. The WHO developed three Worksheets to be used to estimate
the disease burden. The first two Worksheets are used for Method #1 and the third

Worksheet is used for Method #2.



Method #1 — The Incidence Rate Method

Method #1 is referred to as the incidence rate method. In Worksheet 1, the Hib
meningitis incidence rate is calculated. The incidence rate is used to calculate the
national Hib disease burden in Worksheet 2 and also can be used for comparison with
other nations. Examples of Worksheets 1 and 2 can be found in Appendix D and
Appendix E, respectively.

To estimate the incidence rate, all the new cases of Hib meningitis that occur in
children less than 5 years old who live in a certain area during a specific time is divided
by the number of children under-5 living in the same area during the same time
multiplied by a base of 100,000 individuals. That is,

Hib Incidence rate = # new cases of Hib men. in children <5 yrs. in area during time period x 100,000 .
# children <5 yrs. in area during time period

First the investigator must choose an area to sample. The WHO provides a
checklist for “guiding the selection of a region for the accurate assessment of Hib
meningitis incidence using local data” (2). Guidelines for a specific population and area,
for use in the study, are defined, in addition to specific criteria for selection of a hospital
that has laboratory services sufficient to differentially diagnose Hib. As discussed in the
introduction, such laboratory facilities are scarce in developing countries. The complete
guidelines provided by the WHO can be found in Appendix A. In the WHO publication
it states that, “Only patients that meet all criteria should be included in the numerator of
the incidence rate.” (2).

In estimating the denominator of the Hib incidence rate, it is necessary to
determine the population that patronizes the hospital and to determine the number of

children under-5 years of age in this population. The residence of each case of Hib at that



hospital needs to be determined. Only patients that live in the defined area surrounding

the hospital should be included in the numerator of the estimate. In the WHO

publication, Estimating the local burden of Haemophilus influenzae type b (Hib) disease

preventable by vaccination: A rapid assessment tool, (2) the ideal setting is described as,

“An ideal setting would be a relatively isolated region with well-defined borders in which
all children with potential meningitis would be brought to a small number (no more than
three) of regional hospitals and where few children die at home without first obtaining
treatment at a hospital. These hospitals should routinely obtain cerebrospinal fluid from
patients with suspected meningitis and have the clinical and laboratory capabilities to
determine the major causes of meningitis, including Hib. Because of potential variations
in different parts of a country, two such areas should be selected for study, if possible.”

After the defined area is chosen, Worksheet 1 is used to help identify the number
of cases of meningitis and estimate the incidence rate. Because of limited laboratory
supplies and lack of lumbar punctures, adjustments are made in Worksheet 1 to give a
better estimate of meningitis incidence.

Worksheet 2 is used to estimate the national burden of Hib disease using the
estimate obtained in Worksheet 1. The data needed for these calculations is defined by

WHO in, Estimating the local burden of Haemophilus influenzae type b (Hib) disease

preventable by vaccination: A rapid assessment tool.(2). This list, including referenced
Tables, is included as Appendix B.



Method #2 — The Under-S mortality rate method

Method #2 is referred to as the under-5 mortality rate method. To estimate the
national burden of Hib disease from the under-5 mortality rate and the proportion of
under-5 deaths attributable to Hib pneumonia, Worksheet 3 is used. The WHO provides
a list of definitions for the data inputs for Worksheet 3, included as Appendix C. An

example of Worksheet 3 is given as Appendix F.

Problems associated with the RAT.

Using the two methods described above would yield two estimates of the national
burden of Hib disease in children under the age of 5. The WHO warns that these
estimates may differ making it important to realize that each method has strengths and
limitations. The incidence rate method (Method #1) will provide a rather accurate
estimate of the Hib meningitis burden if the Hib meningitis incidence rate can be
estimated using local data. Using both methods will provide a range of estimates for the
true national burden of Hib disease. To ensure the RAT is providing reasonable
estimates, local estimates can be compared to those from other countries within the same
region with similar health status. The WHO warns that local estimates should not deviate
from others in the same region by more than 20% (2).

As with any statistical tool, there are biases associated with data collection that
could influence the estimate of disease burden. Undercounting the number of deaths of
children in rural areas can lead to a lower under-5 mortality ratio than is accurate for the
country. Often lumbar punctures were done on only the sickest patients, cansing the Hib

meningitis case fatality rate to possibly be overestimated (2).



USING THE TOOL IN THE FIELD
Pacific Island Countries Study (4)

Several groups have used the WHO RAT to estimate the Hib disease burden in
developing countries. In 2003, nine of 20 Pacific Island Countries were not including the
Hib vaccine in their national immunization program. F.M Russell and colleagues used
the WHO RAT to estimate the disease burden in these countries to provide information
for making decisions about introduction of the Hib vaccine (4). The investigators chose
four sites to visit based on Medline literature searches and reports and publications from
each of the 9 Pacific Island Countries.

In this study, the majority of the laboratories in the countries visited could not
type Haemophilus influenzae, so 95% of Hi isolates were assumed to be type b. The
investigators followed the RAT guidelines and used both methods to estimate Hib disease
burden. As is the case in many developing countries, microbiological laboratories in
these Pacific Island Countries did not use appropriate media and procedures to culture
Hib. Expired human blood was used to make plates for culturing CSF samples and for
subculturing positive blood cultures. In addition, lumbar punctures were not always
done. Rates for lumbar punctures were 50% for patients in Kiribati, 90% for patients in
the Solomon Islands, 69% for patients in Samoa, and 81% for patients in Tonga (4). The
Hib RAT does adjust for the potentially missed patients by estimating the percent of
cases where Hib was positively identified out of all purulent CSF samples.

The following two tables are excerpts from the Russell et.al. publication to
provide the estimates calculated by the authors using the RAT (4). They are referred to

as Table 2 and Table 3 as indicated in the figure descriptions. Table 2 gives the estimated



annual incidence of Hib meningitis in children under the age of 5 for Pacific Island
Countries using Method #1. Overall the annual incidence rate of Hib meningitis per
100,000 is similar for all four Pacific Island Countries. Only one case of Hib was
reported for Kiribati during this surveillance period, so estimates may not be accurate for
Kiribati. The estimates for the other three Pacific Island Countries vary from 70 - 84
cases per 100,000 children < 5 years old.

Tabte 2. Estimation of the annual incidence of Haemophilus influenzae type b {Hib) meningitis in children aged «5 years in 4 Pacific
island countries, using the Hib Rapid Assessment Toal {RAT} meningitis incidence method.
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cases w which an LP a perlormed, This gumies assumes T 95% o Hhsomies sie Hib Texcept i Kinkat, whare the anfy H iscise wog Ly as Hib

¥ Guven ol B paienls with praven it tanngns bed gositive oo cultares Tharefore, Y reprasenis e pumber of i meninging cases i =niEEA Wi lad
ulirsgal sreninpts and ag LP ther ¥ 228 = 4 and ¥ 5 5.1, Theralore the aonus! surber of cosos of Hi svaringiie is deteswrsnet as fottws. 5186 » 2 Note
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Table 3 gives the estimated burden of Hib disease for the Pacific Island Countries
using Method #2, excluding Kiribati, The estimates using Method #2 were substantially
lower than those derived with Method #1. To investigate why these estimates differed so
much, the authors performed a sensitivity analysis using both of the RAT methods but
using a ratio of Hib pneumonia to meningitis of 1:1 instead of the ratio estimated by the
WHO of 5:1 (4). The 5:1 ratio is based on Hib vaccine trials in The Gambia and Chile.
In developed countries, the ratio would be closer to 1:1 or even less than 1:1. Tonga has

a lower mortality rate for children <5 years old (15.5 deaths per 1000 births) and this
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could account for a lower ratio of Hib pneumonia to meningitis. Because The Solomon

Islands and Samoa have higher mortality rates for children <5 years old, a higher Hib
pneumonia to Hib meningitis ratio is appropriate. In Tonga when the more conservative
ratio of 1:1 was used, the Hib meningitis estimate was 69 cases per 100,000 children less
than 5 years old using Method #2. This estimate is much closer to the incidence rate

calculated with Method #1 (70 cases per 100,000) (4).

Table 3. Estimation of the horden of Hib dissasa in 3 Pacific islend countries using the Haemophilus influenzae type b {Hib) Rapid
Assessment Yoo! (RAT} under-S mortality rate method.
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The estimates calculated using the methods from the WHO RAT were consistent
with data from other studies in the Pacific Island Countries. The conclusion of the
investigators is that, “The Hib RAT provides a quick, simple, and relatively reliable
method to estimate the true burden of Hib disease in those developing countries where

existing surveillance and laboratory data are of reasonable quality.”(4)
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Fiji Study (5)

The Fiji study differed from the other Pacific Island Countries study because Fiji
had already introduced the Hib vaccine at the time of the study. The main goal of this
study was to show that introduction of the vaccine had indeed caused a reduction in the
incidence rate, using the WHO RAT. The hope was that other countries in the region
could use the results to assist them in making informed decisions regarding the
introduction of the Hib vaccine into their national immunization program. Fiji was an
ideal place for the study because it had adequate microbiology laboratories, which are
necessary for the culturing of Hib, and it also collects hospitalization and mortality data
that were used in this study to provide another estimate to compare with those obtained
- using the RAT.

Data were collected from both pre- and post-vaccine periods. The pre-vaccine
years were 1992 and 1993, and the post-vaccine year chosen was 1999. The culture
confirmed Haemophilus influenzae meningitis incidence for pre-vaccine years was 19 per
100,000 children under-5 years of age (5). The annual incidence rate for pre-vaccine
years of Hib meningitis per 100,000 children under 5 years of age from Worksheet 1
using Method #1 was estimated at 84.4309 (assuming 95% of Hi is Hib) based on
adjustment for missing cases (Worksheet 1, Appendix D). Using the Hib meningitis
incidence rate method, the RAT estimated the local burden of Hib disease as 476 cases
and 36 deaths per year (Worksheet 2, Appendix E).

In comparison, using the under-5 mortality rate method, the RAT estimated the
local burden of Hib disease as 70 cases and 5.25 deaths per year (Worksheet 3, Appendix

F). The estimate for the number of cases from Method #1 is nearly 7 times higher than
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that from Method #2. As mentioned above, the 5:1 ratio of cases of pneumonia to
meningitis is based on the Gambian study and may not be accurate for all developing
countries. If a more conservative estimate of a ratio of 1:1 is used, the estimates from
both methods are similar. The incidence rate method estimated the local burden of Hib
disease as 159 cases and 12 deaths per year (Worksheet 2, appendix G), and the under-5
mortality rate method estimated the local burden of Hib disease as 116 cases and 9 deaths
(Worksheet 3, appendix H). The estimated incidence rate for F 1ji (84 per 100,000) is
similar to those found by the WHO RAT in the other Pacific Island Countries mentioned
above.

The investigators did not use the RAT to calculate estimates for the post-vaccine
period. To show that the Hib vaccine was effective, they instead compared the number of
hospitalizations due to meningitis and pneumonia attributed to Haemophilus influenzae
from the pre-vaccine period and the post-vaccine period. They did see a statistically
significant decline in hospitalization due to meningitis from 1991 to 1999 but not in
hospitalization due to pneumonia. The under-5 incidence rate ratio for pre-vaccine to
post-vaccine was 0.68 (95% CI 0.52-0.89) (5).

The investigators used the decline in meningitis hospitalizations to estimate the
pre-vaccine Hib burden, assuming that the decline is completely attributable to the Hib
vaccine. The incidence rate declined from 131 cases in 1991-1993 to 86 cases in 1999
showing that the burden was 45 cases per year. The investigators showed that the actual
pre-vaccine burden was closer to 62 cases per year, because only 76% of children were
vaccinated and the efficacy of the vaccine is only 95% (45 x (1/0.76) x (1/0.95) = 62),

giving a pre-vaccine incidence rate of 66 per 100,000 children under-5 for Hib meningitis
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(5). This estimate was adjusted again to take into account the Hib burden among infants
too young to be vaccinated and the herd immunity effect. Vaccination had not been
introduced long enough to provide immunity to unimmunized children. Herd immunity
occurs when those who have not been immunized are protected because so many others
have been immunized that the threat of the disease is diminished. The authors used 90%
as the population for which this effect would provide an overall protective efficacy. Then
the true pre-vaccine burden would be closer to 50 cases, giving an incidence rate of 54
cases per 100,000 children under the age of 5. They believe that the true incidence rate
of Hib disease would fall between 54 and 66 cases per 100,000 children under-5 using

this method (5). This method yields a similar incidence rate to that under the RAT

method.

CONCLUSION

From developed country data, The Gambia vaccine trial, and the Fiji study it can
be concluded that introduction of the Hib vaccine does significantly reduce the burden of
Hib related disease. The Gambian vaccination trial results led the WHO to recommend
the addition of the Hib vaccine to developing countries’ national vaccination programs.
However, the cost of the vaccine is still a problem. If an accurate estimate of Hib disease
burden can be found for a developing country, it could help the country decide whether or
not to apply for funding to introduce the Hib vaccine. The WHO RAT has been shown to
be able to give an accurate estimate of the true burden of disease attributable to

Haemophilus influenzae.
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The two studies reviewed here give substantial proof that the WHO RAT is an
efficient and accurate method to determine an estimate of the true burden of Hib disease.
The incidence rate method appears to be a more accurate representation of the true
burden because it does not rely on as many assumptions as the under-5 mortality rate
method. The RAT uses data from major local hospitals with adequate laboratories for
identifying Haemophilus influenzae type b. Therefore, the RAT may underestimate the
true burden of disease attributable to Hib. Despite the limitations of the WHO RAT, if
the WHO guidelines for the selection of a region are followed, an accurate estimate of the

true burden of Hib disease should be calculated.
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Appendix A: Taken from, Estimating the local burden of Haemophilus
influenzae type b (Hib) disease preventable by vaccination: a rapid assessment

tool, 2001. (2)

Form A:  Criteria for guiding the selection of a region for the accurate
assessment of Hib meningitis incidence using local data

w
Papulation eritiria

1. | Moeethan 250005 seople in fre ragion.
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4 Abcarcheosgiral Fud {CEF) shoubd e prompily subnitizd in the fabeesiony far ceficount, kochemishy dirsct exam
ol udhures,

Labeeatory criteria

1. CSF shouldbe tansporied tolnh, examined and pisted onty medi os soom as presibie wies heing ciiined,

2 Primany cuituses of C5F specimen shouldbe done on shooolaie agor (sepplemented with V fatior preferotle) or
supplemented bivod agar lorexamgle, polynEex eisoviialix]. Human klood should ot be wused.

frcuieation shmHmdﬁéﬂhuﬁ-ﬁ%ﬂﬁ,wﬁmﬂtm&ymﬂw‘mc&hm.

4 Suspicious onlordes must be subcalivred onto 3 nublticnally defcient agar foraxumpie, Sypicsoy ogaror Columbia
agarfwlth X, ¥ and X\ disks or stips placed. M. influerame wil only prow ingreserce of o X sad V fzoines 12

5 mmmdmmmmummammaﬁwhmmmnm
growth of H. influsnzae.

U H nfusnzae isolates should be serotyped to confinn that they are tvpe b (Hibj. Latex kits will
detect Hib but they will not Identify other capeilar sarotypes.

1 Short-term stomge of Hib tsolates shmid he dooe on ehocolate agar stants. Long-term storsge
should be done by freezing the isolates at ~70PC.
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Appendix B — Data Inputs for Worksheet 2 from Estimating the local burden of
Haemophilus influenzae type b (Hib) disease preventable by vaccination: a rapid

assessment tool, 2001. (2)

1)
2)

3)

4)

5)

Number of children <5 years old — if this is not available, you may consider
multiplying the annual number of surviving infants by five.

Incidence rate of Hib meningitis — this is the annual number of cases of Hib
meningitis per 100 000 children less than five years of age. This should be
obtained from Worksheet 1. However, if a local estimate of Hib meningitis
incidence cannot be made, an estimate from a nearby country can be used (see
Table 1 for examples).

Hib meningitis case-fatality rate (CFR) — this is the proportion of children with
Hib meningitis who die from the infection. In selecting a local hospital to obtain
this data, most of the hospital and laboratory criteria outlined in Form A should be
fulfilled. In particular, the reliability of the calculated CFR may be questioned if
any of the following indicators are found:

<20% of childhood deaths occur outside of the hospital;

lumbar puncture is not done on all suspected meningitis cases;

all abnormal CSF is not cultured;

<25% culture-confirmed bacterial meningitis cases in children <5 years
old are due to Hib. (If local data is not available, an estimate from Table 1
can be used).

Ratio of Hib pneumonia to Hib meningitis — this is the number of Hib pneumonia
cases that are expected to occur for each Hib meningitis case. Based on data from
two clinical trials, we suggest using a ratio of 5 Hib pneumonia cases to each Hib
meningitis case. Because this number can only be measured in detailed clinical
vaccine trials, local data will not be available.

Hib pneumonia CFR - this is the proportion of children with Hib pneumonia who
die from the infection. The CFR will vary according to whether children are
treated with antibiotics. The USMR serves as a surrogate marker for access to care
(and antibiotics) in a country. Therefore, we have suggested Hib pneumonia
CFR’s based on a country’s USMR (Table 2).
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Appendix C — Data Inputs for Worksheet 3 from Estimating the local burden of
Haemophilus influenzae type b (Hib) disease preventable by vaccination: a rapid

assessment tool, 2001. (2)

1
2)

3)

4)

5)

6)

Annual number of live births — this may sometimes be referred to as the “birth
cohort”.

Under-5 mortality rate (USMR) — the USMR is the number of children out of
every 1000 live births who die before they reach 5 years of age.

Neonatal mortality rate — this is the number of deaths per 1000 neonates.
Neonatal deaths are considered to be those that occur during the first month of
life. The neonatal mortality rate will be subtracted from the under-5 mortality rate
because neonatal deaths are unlikely to be due to Hib (WHO Young Infants Study
Group 1999).

Proportion of childhood deaths due to acute lower respiratory infection (ALRI) —
this is the proportion of deaths in children less than 5 years of age attributed to
ALRI. This can be estimated based on a country’s USMR (Table 2, Garenne
1992).

Proportion of ALRI mortality due to Hib — this is the proportion of all ALRI
deaths in children less than 5 years of age attributable to Hib. This number is very
difficult to calculate using local data. Based on a review of several different
studies, we suggest using 13%.

Hib pneumonia CFR — this is the proportion of children with Hib pneumonia who
die from the infection. See description under meningitis incidence method section
above and Table 2.
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Appendix D

Worksheet 1

Retrospective estimate of Hib meningitis incidence

STEP 1:
1A

1B

1C

1D

1E

1F

1G

1H
11

1J
1K

STEP 2:

2A
2B

Pre-Vaccine period 1992 -1993 Fiji

Number of Hi meningitis cases diagnosed from CSF

Number of purulent* CSF specimens in children < 5 years

If this information is not available, put "0" in cell

Note that only children residing in defined region of interest should
be included. If possible, do not count neonatal cases {newborns 0-
1 month of age}

*Purulent defined as the following:

a. turbid or cloudy OR

b. > 100 white blood celis OR

¢. 10-99 wbc AND glucose < 40 mg/di AND protein > 100 mg/dl

Number of purulent meningitis cases from 1A in which a bacterial
pathogen was identified

(Bacteria can be identified by positive culture, latex agglutination
test or gram stain)

Number of purulent meningitis cases from 1A in which Hi was
identified

(Hib can be identified by positive culture, latex agglutination test or
gram stain showing gram negative coccobacilfj)

Percentage of purulent meningitls cases with a bacterial source
identified due to Hi (1C/ 1B)

Number of purulent meningitis cases from 1A in which NO bacterial :
pathogen was identified (1A - 18)

Number of purulent meningitis cases in which no bacterial
pathogen was identified which were likely due to Hi (1D x 1E)
Total number of cases of Hi meningitis with purulent CSF in region :
in children < 5 years of age during time period of surveillance (1C +
1F)

Hi isolated from nonpurulent CSF
(cases in which Hi was found but CSF did not meet purulent definition listed above
Number of months of surveillance used to obtain vaiues in 14 - 1C
Number of years of surveillance

Annual number cases of Hi meningitis in region in children < 5
years of age who had a lumbar puncture (1G + 1H/ 1J)

Estimating Hi meningitis cases among children who did not get lumbar puncture

If 100% of children with suspected meningitis get lumbar puncture,
put 100 into 2A and proceed fo step 4.

Percentage of children with clinical meningitis who get lumbar
puncture

The annual number of cases of Hi meningitis that were missed in
children who did not get lumbar puncture (1K / (2A/100) - 1K)
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STEP 3: Estimating the number of children < 5 years of age in region of surveillance

If known, the annual population of children < 5 years of age in the ( .
region of surveillance can be entered directly into 3A below. If
unknown, proceed through steps 381 - 3B5 below.
Annual population of children < 5 years of age in region of

3A surveillance

3B1 Total annual population of country

3B2 Annual population of children < § years of age in country

3B3 Percentage of national population < 5 years of age (382 / 381)

3B4 Total annual population in region of surveiliance
Annual population of children < & years of age in region of

3B5 surveillance
(383 x 3B4)

STEP 4:

4A Total number of Hi meningitis cases in children during period of
surveillance (1K + 2B)

4B Annual incidence rate of Hi meningitis per 100 000 children < 5
years of age in region of surveillance (4A/ (3A or 3B5) x 100 000}

4B Annual incidence rate of Hib meningitis per 100 000 children < 5
years of age in region of surveillance (assuming 95% Hi disease is
Hib) (4Bx95%)

{
\

22



Appendix E
Worksheet 2 Estimating the local burden of Hib disease

Hib meningitis incidence rate method
(pneumonia to meningitis ratio 5:1)

Pre-Vaccine period 1992 -1993 Fiji

Local data

STEP 0: Population data

Number of children < 6 years old in country
STEP 1: Hib meningitie cases
1A Incidence of Hib meningitis

{number of cases per 100 000 children < 5 years old)
1B Annual number of Hib meningitis cases

(1B = 1A / 100 000 x number of children < 5 years old)
STEP 2: Hib meningitis deaths
2A Hib meningitis case-fatality rate (enter as a percent)
28 Annual number of Hib meningitis deaths in children < 5 years old

(1B x 2A)
STEP 3: Estimate the number of Hib pneumonia cases
3A Ratio pneumonia:meningitis cases
3B Annual number of Hib pneumonia cases (18 x 3A)
STEP 4: Estimate the number of Hib pneumonia deaths
4A Hib pneumonia case-fatality rate (enfer as a percent)
4B Annual number of Hib pneumonia deaths (3B x 4A)
STEP 5: Summary

Hib meningitis and pneumonia
5A cases (1B + 38)
5B deaths (2B + 4B)
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Appendix F
Worksheet 3 Estimating local burden of Hib disease
Under-5 mortality rate method
(pneumonia to meningitis ratio 5:1)

Pre-Vaccine period 1992 -1993 Fiji

STEP 0: Population data
Annual number of live births in country

STEP 1: Hib pneumonia deaths

1A Under-5 mortality rate (number of deaths per 1 000 live births)

1B Neonata! mortality rate (number of deaths per 1 000 live births)

1C USMR - Neonatal mortality rate (1A-1B)

1D Percentage of childhood deaths from ARI (enter as a percent)

1E Annual number of deaths from ARI in children < 5 years old
(excluding neonates) (live births x 1C /1 000 x 1D)

1F Percentage of ARI deaths due to Hib (enter as a percent)

1G Annual number of Hib pneumonia deaths (1E x 1F)

STEP 2: Hib pneumonia cases

2A Hib pneumonia case-fatality rate (enter as a percent}

2B Annual number of Hib pneumaonia cases (1G / 2A)

STEP 3: Hib meningitis cases

3A Ratio pneumonia:meningitis cases

3B Annual number of Hib meningitis cases (2B / 3A)

STEP 4: Hib meningitis deaths

4A Hib meningitis case-fatality rate (enter as a percent)

4B Annual number of Hib meningitis deaths in children < 5 years old
(3B x 4A)

STEP 5: Summary
Annual Hib meningitis and pneumonia

5A cases (2B + 3B)

5B deaths (1G + 4B)
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Appendix G

Worksheet
2

Estimating the local burden of Hib disease
Hib meningitis incidence rate method
{pneumonia to meningitis ratio 1:1)

STEP 0.

STEP 1:
1A

18

STEP 2:
2A
2B

STEP 3:
3A
38
STEP 4:
4A
4B
STEP 5:

5A
58

Pre-Vaccine period 1892 -1993 Fiji

Population data

Nurmber of children < 5 years old in country

Hib meningitis cases

Incidence of Hib meningitis

(number of cases per 100 000 children < & years old)
Annual number of Hib meningitis cases

(1B = 1A/ 100 000 x number of children < 5 years old)
Hib meningitis deaths

Hib meningitis case-fatality rate (enfer as a percent)
Annual number of Hib meningitis deaths in children < 5 years old
(1B x 2A)

Estimate the number of Hib pneumonia cases
Ratio pneumonia:meningitis cases

Annual number of Hib pneumonia cases (18 x 3A)
Estimate the number of Hib pneumonia deaths
Hib pneumonia case-fatality rate (enter as a percent)
Annual number of Hib pneumonia deaths (3B x 4A)
Summary

Hib meningitis and pneumonia

cases (1B + 3B)

deaths (2B + 4B)
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Appendix H
Worksheet
3 Estimating local burden of Hib disease
Under-5 mortality rate method
(pneumonia to meningitis ratio 1:1)

Pre-Vaccine period 1992 -1993 Fiji

STEP O: Population data
Annual number of live births in country
STEP 1: Hib pneumonia deaths

1A Under-5 mortality rate (number of deaths per 1 000 live births)

1B Neonatal mortality rate (number of deaths per 1 000 live births)

1C USMR - Neonatal mortality rate (1A-1B)

1D Percentage of childhood deaths from ARI (enter as a percent)

1E Annual number of deaths from ARl in children < § years old
(excluding neonates) (live births x 1C/ 1 000 x 1D)

1F Percentage of ARI deaths due to Hib (enter as a percent)

1G Annual number of Hib pneumonia deaths (1€ x 1F)

STEP 2: Hib pneumonia cases

2A Hib pneumonia case-fatality rate (enter as a percent)

2B Annual number of Hib pneumaonia cases (1G / 2A)

STEP 3: Hib meningitis cases

3A Ratio pneumonia:meningitis cases

3B Annual number of Hib meningitis cases {28/ 3A)

STEP 4: Hib meningitis deaths

4A Hib meningitis case-fatality rate (enter as a percent)

4B Annual number of Hib meningitis deaths in children < 5 years old
(3B x 4A)

STEP &: Summary

Annual Hib meningitis and pneumonia
BA cases (2B + 3B)
5B deaths (16 + 4B)
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