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Abstract
Objectives: to describe the changing epidemiology of pyogenic meningitis and Hemophilus influenza type b meningitis prior to
and after the introduction of the vaccine.
Methods: A population based retrospective study. We conducted a retrospective chart review of all the cases of pyogenic
meningitis in children during the twelve years period from 1994 through 2005.
Results: Of the 66 cases of pyogenic meningitis, 55(83.3%) of children were < 5 years of age and 40(60.6%) were males. Over
all Hemophilus influenza type b was the cause in 50% of all childhood pyogenic meningitis, 56.4% of meningitis in children less
than 5 years and 66% of meningitis in children less than 2 years. The mean annual incidence of Hemophilus influenza type b
meningitis in under 5 years children decreased from 23.29 per 100, 000 population during 1994 through 2002 when no vaccine
was used to 5.5 per 100, 000 population during the 2003 -05 when vaccine was routinely used. Incidence of the pneumococcal
meningitis in children under 5 years increased from 14.37 per 100, 000 population during 1994 through 1998 to 42.91 per 100,
000 population during 2001-05.
Conclusions: Since the routine use of vaccine, there has been a significant drop in the incidence of Hemophilus influenza type b
meningitis. However, the effect of this decline on the over all incidence of pyogenic meningitis has been dampened by an
increase in the incidence of pneumococcal meningitis in the recent years.

INTRODUCTION
The epidemiology of childhood pyogenic meningitis has
been constantly changing over the past two decades (1). With
the advent of conjugate hemophilus influenza vaccine both
the incidence of over all pyogenic meningitis and the
incidence of pyogenic meninigitis due to hemophilus
influenza have declined (1,2,3). Several studies have
characterized the epidemiology of the pyogenic meningitis
in the English speaking Caribbean including Barbados in the
eighties and early nineties (4,5,6). Since early two thousand
many Caribbean countries including Barbados have been
using conjugated hemophilus influenza vaccine to routinely
immunize all the children. However, there is no recent
published report on the pattern of meningitis from the
English speaking Caribbean. In this study, we describe the
epidemiology of the meningitis in children in Barbados,

during a 12 year period, from 1994 to 2005, with a particular
emphasis on the trends in incidence, age distribution and
etiology of pyogenic meningitis. We also studied the impact
of the introduction of the hemophilus influenza type b
conjugate vaccine on the incidence and the etiology of
pyogenic meningitis in this population.

METHODS
Barbados is one of the smaller countries in the English
speaking Caribbean, with an estimated 2001 population of
266,800. The Government of Barbados views health care as
a fundamental right of all Barbadians and aims to provide
comprehensive health care to all its citizens through its
elaborate government controlled health care facilities, free of
cost at the point of delivery. There is an excellent system for
the care and follow of healthy children including
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immunization for the 10 vaccine preventable diseases
(Diptheria, Pertusis, Tetanus, Hemophilus influenza type b,
Hepatitis B, Poliomyelitis, Mumps, Measles, Rubella and
Tuberculosis). The uptake of this facility is nearly universal
and immunization coverage is close to 100% by 5 years of
age. Immunization with Hemophilus influenza type b (Hib)
was added to the expanded immunization program in 2000
and all the children receive three doses of Hib conjugate
vaccine at the age of 3 months, four and a half months and
six months as primary immunization and a booster dose at
18 months along with DPT and Polio. The Queen Elizabeth
Hospital (QEH) is the only tertiary care hospital in Barbados
providing inpatient care for sick children. Therefore, nearly
all the children with suspected meningitis in Barbados are
admitted to this hospital.

through 2005, there were 66 cases of pyogenic meningitis
diagnosed in other wise healthy children beyond their
neonatal period and who were < 16 years of age. During the
same period, there were 327 cases of meningitis based on the
evidence of inflammation from the CSF study and 235 cases
were categorized as aseptic meningitis and 92 were
categorized as bacterial meningitis including 26 cases where
culture from CSF or blood was negative. Over all,
54(83.1%) of children were < 5 years of age and over half
(53.8%) of all cases of pyomeningitis occurred in children <
2 years of age. Forty (61.5%) cases occurred in males (Table
1). The median age at the time of diagnosis of pyogenic
meningitis was 18 months with range of 1 month to 190
month.

This is a population based retrospective study. For this
report we included all cases of culture positive pyogenic
meningitis in Barbados during the twelve years period from
1994 through 2005. Cases of pyomeningitis were defined by
either a positive culture from the CSF or a pleocytosis in the
CSF with a positive blood culture for a bacterial pathogen.
Cases were excluded for the following reasons: age <30
days, neurosurgical procedure before the onset of meningitis,
presence of a shunt within the central nervous system, or
presence of a known immunodeficiency.

Table 1: Selected profile of the 66 children with
pyomeningitis diagnosed during 1994 through 2005.

A retrospective chart review was conducted of all children
outside of the neonatal age group and who were less than 16
years of age and hospitalized at the QEH and where the final
discharge diagnosis was pyogenic meningitis. An all
inclusive list of all the pediatric patients with the suspected
meningitis and where a CSF study was ordered was
compiled from the pathology departments CSF study
register. Data from the laboratory was supplemented by the
data from the patient's case record notes. Additional data
was collected on all the patients with the culture positive
pyogenic meningitis and included, demographic information,
date of admission to the hospital for the pyogenic
meningitis, and CSF study results. All the data was stored in
a specially designed Microsoft database and Microsoft excel
was used for generating tables and graphs. Incidence rates
were calculated by dividing the number of cases by the age
specific mid year population and expressed as number of
cases/100, 000 populations. For categorical variables, the
Pearson 2 test was used to assess between group differences.

RESULTS
In Barbados, during the twelve years period from 1994
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Figure 1

The incidence of pyogenic meningitis among children under
5 years of age in Barbados during the 1994 through 2002
varied between 37.45 and 66.42 per 100 000 population with
an average annual incidence of 54.79 per 100 000 population
(Figure 1) and decreased (P < 0.001) to an average annual
incidence of 41.17 per 100 000 population during 2003
through 2005 (Range 31.2, 57.97). Over all, Hemophilus
influenza type b (50%) was commonest cause of pyogenic
meningitis followed by Sreptococcus pneumoniaea in 42.4%
of cases (Table 1). Figure 2 show the proportion of all the
cases of pyomeningitis that was due to the Hemophilus
influenza type b in various age groups. Only 2(16.7%) cases
of all culture proven pyomeningitis were due to Hemophilus
influenza type b in children over 4 years of age where as
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nearly two – thirds (66%) of all pyogenic meningitis in
children younger than 2 years were due to Hemophilus
influenza type b infection.
Figure 2

Figure 1: Trends in the causes of pyogenix meningitis in
children under 5 years of age.

16 years were due to Hemophilus influenza type b and 75%
were due to Streptococcus pneumoniae infections (Figure 3).
This change in the pattern of the bacteriological isolation
was statistically significant (P <0.001). An analysis of the
Incidence of the pneumococcal meningitis in children under
16 years over the study period revealed an absolute increase
from 14.37 per 100, 000 population during 1994 through
1998 to 42.91 per 100, 000 population during the 2001
through 2005 (P < 0.001).
Figure 4

Figure 3: Trends in the bacteriological causes of
pyomeningitis in Barbados.

Figure 3

Figure 2: Age distribution of H. influenza meningitis in
Barbados.

DISCUSSIONS

Trends in the incidence of Hemophilus influenza type b
meningitis in children under 5 years of age is shown in
Figure 1. During the 1994 through 2002, the annual
incidence of Hemophilus influenza type b meningitis in
Barbados varied between 15.09 to 38.17 per 100, 000 under
five years children population with a mean annual incidence
of 23.29 100, 000 under five years children population
where as during the 2003 through 2005, the incidence varied
between 2.2 and 7.29 per 100, 000 under 5 year children
population with a mean annual incidence of 5.5 per 100, 000
under five years children population (P = 0.0013).
During the 1994 – 97 periods, 71% of all cases of
pyomeningitis in children younger than 16 years in age were
due to the Hemophilus influenza type b and 29% were due to
the Streptococcus pneumoniae infections. Where as, during
the 2003 – 05, 25% of all pyomeningitis in children less than
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A captive island population, predominantly of AfroCaribbean origin provided an excellent opportunity for
studying the impact of universal immunization with the
conjugate Hemophilus influenzatype b vaccine on the
incidence of Hemophilus influenza type b meningitis in
children. This is the first such study form the English
speaking Caribbean countries and indeed one of the few
such studies in children of African origin. We also studied
the trend in the incidence of pneumococcal meningitis and
meningitis form other causes in children with the idea of
exploring the necessity of immunization for other common
organism causing child hood meningitis in this population.
This is very timely since efficacious conjugate vaccine for
both the pneumococcus and meningococcus has become
accessible.
Globally, Haemophilus influenzae type b (Hib) has been one
of the leading causes of bacterial meningitis in children <5
years of age not immunized with the Haemophilus
influenzae type b vaccine (7). In Barbados too, Hemophilus
influenza type b was the leading cause of pyomeningitis in
children younger than 5 years up until the 2000. However,
the incidence (mean annual incidence of 23.29 per 100, 000
population) of Haemophilus influenzae type b meningitis
seen in this population in the preimmunization era is some

Epidemiology Of Pyogenic Meningitis Among Children In Barbados: A Population-Based Study Of The
Impact Of Hemophilus Influenza Type B Vaccine
what higher than those reported from the European countries
(8,9,10) and from the other Caribbean countries (11) and Latin
Americas (12).
Hib vaccine was introduced as a part of routine
immunization in Barbados in 2001 with a significant drop in
the incidence of Hemophilus influenza meningitis with a
75% decline in the mean annual incidence since 2003
compared to those before 2003. Similar declines have been
noted in reports from the developing countries where Hib
vaccine is being routinely used (1,2,3, 13, 14). Since the 2003,
Streptococcus pneumoniae contributes to over three-fourths
of all cases of pyomeningitis in children younger than 16
years of age while Hemophilus influenza type b contributes
to only one –fourth of all cases of pyomeningitis in this age
group.
Although, the incidence of Hemophilus influenza type b
meningitis in this country has declined significantly (Figure
1), there has not been any significant decline in the over all
incidence of pyogenic meningitis. This is mainly due to the
concurrent and significant increase in the incidence of the
pneumococcal meningitis children less than 5 years caused
by the Streptococcus pneumoniae. The mean annual
incidence of pneumococcal meningitisin during 2001-05
tripled compared with those during the 1994 through 1998.
An increase in the incidence of invasive pneumococcal
disease has also been reported form other countries where
pneumococcal vaccine is not used routinely (15, 16).
Presently there is an efficacious and safe conjugate
pneumococcal vaccine available for routine use in children
(17,18,19,20). The findings from this study strongly support the
need for the routine use of the conjugate pneumococcal
vaccine in children of this country. However, before we
consider using the conjugate pneumoccal vaccine with the
limited number of strains (Prevnar® the seven valent
vaccine) there is a need for a detailed epidemiological study
of the invasive pneumococcal disease and the prevalent
stains in this population. With the continued use of the Hib
vaccine and introduction of the conjugate pneumococcal
vaccine, the incidence of meningitis and other invasive
infection can be significantly reduced.
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