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Haemophilus influenzae type b
diseases in children: a pre-
vaccination study
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ABSTRACT Haemaophilus influenzae type b (Hib) can now be prevented by vaccination. We present the
clinical and laboratory characteristics of acute invasive H. influenzae diseases in children admitted over a 4-
year period Lo a tertiary paadiatric ward of the Al-Ain medical district hospital, before vaccination became
available in the United Arab Emirates. In ali, 38 children had bacteriologically proven H. influenzae invasive
diseases and all the isolates were serotype b. Meningitis was diagnosed in 60.5% of the children and 66% of
the studied children were under 12 months. There were nu dealhs but substantial morbidity occurred in 12
children.

Infections 2 Haemophilus influanzae detype b chez les enfants : étude avant la vaccination
RESUME Haemophilus infiuenzae ' {Hib) peut maintenant étre évité grace & la vaccination. Nous présen-
tons ici les caractéristiques cliniques et celles qui concernant les laboratoires pour les maladies invasives
graves dues a H. influenzae chez des enfants admis dans un service pédiatrique tertiaire de I'hdpital du
district médical d'Al-Ain sur une période de quatre ans, avant que la vaccination ne devienne disponible aux
Emirats arabes unis. En tout, 38 enfants étaient atteints d'infections a H. influenzae invasives prouvées sur
le plan bactériologique et tous les isolats étaient du sérotype b. Une méningite a été diagnostiquée chez
60,5 % des enfants el 66 % des enfants faisant I'objet de cette étude étaient dgés de muins de 12 mois. Il o'y
a eu aucun décés mais une morbidité importante est survenue chez 12 enfants.

‘Department of Paediairics; ¢Department of Microbiology, Ministry of Health, Al-Ain hospital, Al-Ain,
United Arab Emirafes.

sDepartment of Paediatrics, Faculty of Medicine and Health Sciences, United Arab Emirates
University, Al-Ain, United Arab Emirates.

Received: 17/10/00; accepted: 18/01/01

Yaol 0—f Oladad cCJ,LJ Aoeadl (Al dovall dediie 4.1:..1):11 er Aol aladl



598 La Revue de Santé de la Méditerrande orientale, Vol. 7, N° 4/5, 2001

Introduction

Haemophilus influenzae type b (Hib) is the
primary bacterial pathogen associated with
childhood bacterial meningitis worldwide,
except in countries where the effective
conjugate vaccines have been introduced
[7-4]. The incidence of Hib disease has
fallen dramatically in optimally immunized
populations. Unfortunately Hib infections
are still a major cause of severe morbidity
and mortality in many developing coun-
tries, including the United Arab Emirates
(UAE} [1,5]. A previously published study
from our region identified Hib as the pre
dominant pathogen that accounted for
more than 60% of treated cases of child-
hood meningitis [/,5]. Vaccination against
Hib was intreduced into the UAE in Jate
1999. The purpose of this review is to re-
port on the disease frequency, clinical pat-
terns and outcome of Hib infection as seen
in our clinical setting just prior to the intro-
duction of Hib vaccination.

Methods

We conducted a hospital-based descriptive
survey of invasive Hib disease. This in-
volved chimcal and bacteriological surveil-
lance for Hib invasive disease in children
admitted to the paediatric wards of Al-Ain
Hospital, which is the major referral hospi-
tal in the eastern region of the Abu Dhabi
emirate. Children aged between 0 and 12
years with culture-proven Hib disease from
January 1996 to December 1999 were en-
rolled in the study. Standardized protocols
for clinical and laboratory procedures were
followed throughout the study period. Pa-
rental consent was obtained for all diagnos-
tic procedures, which conformed to the
hospital’s standards of medical research
and ethics. The clinical diagnosis, the mi-
crobiological test results and the immediate

disease outcome were reviewed systemati-
cally. For a case to be considered one of
invasive Hib diseasc, the organism had to
be isolated from an otherwise sterile body
site. These culture sites included blood,
cerebrospinal fluid (CSF} and other diag-
nostic materials aspirated from bone, pleu-
ral and joint cavities. Cases where the
culiure was negative but the specific bacte-
rial antigen tests were positive were ex-
cluded from the analysis.

Microbiological culure was performed
in the bacteriology section of the laboratory
at Al-Ain Hospital. Standard isolation and
serotyping procedures were adopted for
identification of the pathogen. Blood cul-
tures were inoculated onto commercially
prepared BACTEC 9240 automated blood
culture systems. Other specimens were in-
oculated directly onto thioglycollate plate
mediuin and were subcultured onto choco-
late agar medium, (rganisms were identi-
fied biochemically (VITEK 32) and the
identificanon was confirmed by conven-
tional metheds using a commercial latex
agglutination test (LAT) for Hib. The
records of the hiuspital clinical microbiolo-
gy loghook were surveyed for /. influen-
zae cultures during the entire 4-year study
period.

Antibiotic sensitivity was determined
for all Hib isolates by the Kirby—Bauer disc
diffusion method, and beta-lactamase pro-
duction with ¢efinase discs (BBL Microbi-
ology Systems, Cockeysville, Maryland,
United States of Amierica).

Individual cases were managed and the
entire clinicat coursc monitored by the au-
thors up to the day of discharge.

Results

The clinical pattern of Hib cases that were
diagnosed and managed in Al-Ain Hospital
during the study period is shown in Table 1.
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Table 1 Haemophilus influenzaetype b
disease: clinical pattern, Al-Ain, 1996-98

lliness No. %
Meningitis 23 60.5
Bacteraemia and

septicaemia 5 131
Cellulitis. orbital/

periorbitalbuccal 3 79
Arthritis/osteomyelitis 2 53
Epiglottitis 2 53
Pericarditis 1 28
Pneumonia/empyema 2 53
Total 38 100.0

Meningitis was confirmed in 23 (60.5%}) of
the 38 children with Hih-related disease.
The distribution of cases by month and
year, the demographic features and the im-
mediate outcome of the patients are sum-
marized in Tables 2, 3 and 4.

A seasonal clustering of cases was ob-
served during the cooler months. As re-
gards nationality, 18 (47.4%) children were
UAE nationals and 20 (52,6%) were other
nationalities. The disease occurred only in
children under 6 years of age, but most of
the cases were under 12 months of age; 2
cases were neonates and their age at onset
of illness was 15 and 23 days respectively,
Meningitis was seen predominantly (70%)
in younger infants under 6 months of age,
Epiglottitis occurred in 2 children who
were aged 18 and 24 months. Invasive in-
fections were encountered only in 4 older
children over 18 months of age.

A positive CSF culture alone was docu-
mented in 13 cases. while in 10 other chil-
dren both CSF and blood cultures were
positive. The cases with positive bacterial
cultures are shown in Table 5.

Tabie 2 Distribution of cases of Haemophilus
influenzae type b disease by month and
year of onset

Month 1996 1997 1998 1999 Total
January 3 - - 4
February 5 1 - 1 7
March - 1 2 1 4
Apil 1 1 - - 2
May 1 1 1 - 3
Jurie - - 2 - 2
July - - - - 0
August - - 2 - 2
September - - - - 0
October - 1 1 - 2
November 2 i — 1 4
December - 4 3 1 8
Total 10 13 1 4 38

Four of the 23 {17.4%) CSF isolates
were found to be ampicillin-resistant, beta-
lactamase producers. In three other chil-
dren, strains resistant to chloramphenicol
(two cases) and ceftriaxone (one case)

Table 3 Distribution of cases of Haemophilus
influenzae type b disease by age and sex

Age Males Females Total

{months) No. % No. % No. %
<B 12 522 3 200 15 395
6-11 5 217 5 333 10 263
12-17 1 43 1 67 2 53
>18 5 217 6 400 1t 289
Total 23 1000 15 1000 38 1000
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Tabte 4 Distribution of cases of Haemophiius

influenzae type b disease by immediate
ouicome

QOutcome No. %

Died 1 26
Recovered 25 65.8
Subdural effusion 5 13.1
Subdural empyema 1 26
Hydrocephalus 2 53
Bone synovial sepsis 2 5.3
Paralysis/blindness 2 53
Total 3B 100.0

were encountered. One of these strains
was resistant to both ampicillin and chlo-
romphenicol.

There were no deaths directly related to
Hib infection during the surveillance period.
A 9-month-old infant who had a soft tissue
infection over the orbital region associated
with bacteraemia died some months after
clinical recovery due io an underiving con-
genital mesoectodermal disorder, an inher-

ited genetic condition associated with focal
dermal hypoplasia (Goltz syndrome) and a
wndency W recurrent baclerial infections.
Ten (10) of the 23 meningitis cases
(43.5%) developed neurological complica-
tions such as hydrocephalus, massive sub-
dural effusion, subdural empyema,
blindness and focal neurological deficits,
Five of the 15 childienr wilh systemic dis-
eases showed considerable morbidity and
required prolonged hospitalization involving
intensive medical and surgical support.
Two children had residual skeletal deformi-

ty. Their long-term outcome remains to be
SECIL,

Discussion

These data provide strong evidence that in-
vasive diseases, including meningitis,
caused by H. influenzae continue to repre-
sent a substantial cause of child morbidity
in our region. The illnesses caused by Hib
seen in: our clinical settings included infec-
tion of the central nervous system (menin-
gitis), the respiratory tract (epiglottitis,
empyema and pneumonia), soft tissues

Tabte 5 Haemophilus influenzae type b disease:
culture-positive source (1996-98)

Year CSF CSF/blood Bloodand CNS Systemic
other sites®

1996 3 2 5 5 5

1997 5 2 6 7 6

1998 4 4 3 8 3

1899 1 2 1 3 1

Total 13 10 15 23 15

inctuding sterile sites, i.e. bone, joint, orbital and pleural

cavities.
CSF = cerebrospinal fluid.

CNS = central nervous system.
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{buccal, orbital}, bone and synovial (arthri-
tis and osteomyelitis) sepsis, and purulent
pericarditis. Meningitis occurred in approx-
imately 61% of our culture-proven cases.
Earlier hospital-based studies from our re-
gion have shown that Hib is the single most
common pathogen, accounting for nearly
two-thirds of all CSF culture-proven child-
hood bacterial meningitis [6-8]. These ob-
servations are in agreement with similar
studies reported from other developing na-
tions [9-11].

Before the introduction of conjugate
vaccines, Hib was documented as a major
paediatric pathogen in virtually all regions
of the world where it has been studied. The
reported overall annua! incidence of Hib
meningitis in our region ranges from 19 to
32 per 100 000 under 5 years of age [6,8].
The disease attack rate varies considerably
from one country to another. Population-
based studies in indusirialized countries
have demonstrated differences in the case
attack rate for all invasive Hib diseases, and
especially for meningitis and epiglottitis. In
developing countries there have been rela-
tively few reported studies and they have
shown considerable differences from the
industrialized world. The incidence rates
among Alaskan Inuits. Navaho Indians,
Australian Aboriginals and in some African
populations were three- to fourfold higher
than those in the United States of America,
and up to ten times higher than in Europe
[71,12].

In comparison with Western countries,
meningitis in developing countries is char-
acterized by younger age of onset as
shown in this study. Nearly all infections
occurred in children under 36 months of
age and 90% of all cases of meningitis oc-
curred in children under 18 months of age.
Meningitis is predominantly a disease of in-
fancy, most commonly occurring from
birth up to 6 months of age. The highest

atiack rate of Hib meningitis has been re-
ported to occur as the maternally derived
protective antibody disappears during in-
fancy [/3-15]. Studies conducted in our
region by Uduman et al. have also shown
that many of our infants are at risk as a re-
sult of declining protective maternal anti-
bodies {6—81. Most of our infants are
sero-susceptible and unprotected during
this critical period of early childhood [15].

Despite intensive efforts at early diag-
nosis and initiation of prompt therapy, Hib
infections caused significant morbidity in
our series. In contrast to our earlier report
{6], no deaths have occurred in recent
vears. This probably reflects improve-
ments in our intensive care facilities.

The incidence of the different diseases
caused by Hib differs geographically. Epig-
lottitis, a common presentation of Hib in
Western countries such as the United
States, Sweden, Australia and Finland, is
rare in developing countries [ /6]. The rela-
tive incidences of Hib pneumonia, arthritis,
osteomyelitis, and soft tissue inflammatory
conditions are less clear and difficult to
quantify. Studies, like ours, which rely
solely on positive blood cultures will under-
estimate the incidence of discase since
20%-25% of infections do not lead to
bacteraemia. Respiratory tract infections
due to Hib are quite prevalent and it has
been found to be a common pathogen in
many of the reported cases of severe pneu-
monia in which lung aspirates were per-
formed [/7,78]. Thus, the proportion of
acute lower respiratory tract infections due
to Hib is likely to be much higher in our
children than we report in this study.

The disease frequency, particularly of
Hib pneumonia, is underestimated globally
and most likely in the UAE as well. The
technical difficulties of obtaining culture
materials in cases other than meningitis and
the use of antibiotics to treat vague symp-
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toms at primary care levels will always
hinder the accurate estimation of diseasc
frequency. The Ltue rates of Hib discase,
and the associated morbidity and mortality,
are expected to be higher than estimated by
this report. This, and the high burden of
disease occurrence in early infancy, sug-
gests that prevention at an early age 1s the
best solution.

The epidemiological data in our region,
particularly for meningitis, are similar to
those vl neighbouring countries and parallel
the pre-vaceination patterns of many in-
dustrialized countries [6,710,14,19]. Al-
though we du not have precise data on the
nationwide incidence of Hib infection, the
discase pattern seen in hospitals is very
strong cvidence of the prevalence of the
clinical problem in the community
[/4,16,19]. Conjugate vaccines are now

available and widely used in many develop-

ing countries, The Hib vaccination pro-

gramme was introduced to the UAE in Oc-
tober 1999. The continuation of the survey
will permit ongoing monitoring of vaccine
efficacy and reveal any changes required in
the vaccination schedule. Such a compre-
hensive vaccine coverage against Hib could
eventually prevent deaths and major neu-
rodevelopmental handicap in a significant
number of children. Morcover, the nation-
wide Hib vaccination programme, delivered
along with other combination vaccines, is
casy to administer and cost-cffective.

In conclusion, the clinical observations
described here document the existence and
extent of childheod Iib discase and the as-
sociated morbidity nrior to the introduction
of conjugated vaccines to the UAE, These
data form a basc cnabling us to document
the success of the immunization pro-
gramme in ¢liminating Hib disease in our
country.
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