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Abstract

A laboratory-based descriptive and analytical study was carried out in Gaza Strip
Palestine 2001-2002. The aim of this study is to identify the incidence, the
distribution and risk factors of meningococcal disease among children less than
15 years, and to assess the association between certain laboratory results and
the severity and prognosis of disease. Data was collected through structured
questionnaire administered to 95 subjects’ parents. Response rate was 100%.
The incidence rate of meningococcal disease was 17.8/100,000 children. Clear
variations were found in incidence according to sex, age groups, governorates
and socio-demographic and economic status. The disease was prominent
among children less than 5 years with percentage 79%. The risk age group was
children less than 2 years (47.4%). Females less than 9 years old lived in North
and Gaza governorates were more likely to have meningococcal disease than
males. Low socio-economic status, families of high crowding index, parents of
low educational leve| and with low income jobs were associated with the disease,
and its severity. There was clear seasonal variation in incidence of disease with
a peak in winter. The study showed that 74.7% of cases exposed to passive
smoklng The case fatality rate of meningococcal disease was low (5.3%) in
Gaza Strip in comparison with other countries.  Meningococcemia was
associated with hypocalcaemia (X? 28.3, p-value 0.001) and with protein C
deficiency (x’= 23.5, p-value= 0.001). Leucopenia, thrombocytopenia and
hyponatremia were also considered as indicators  of poor prognosis.

Serogroup B (77.2%) and serogroup W135 (22.8%) found to be the only
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serogroups in Gaza Strip.  There was variation in serogroups distributions
according to governorates. Serogroup B was more prominent in North, Gaza
and Rafah governorates, while serogroup W135 was more prominent in
Khanyounis governorate. The study demonstrates strains resistant to penicillin
(12.3%), Ampicillin (1.5%) and sulfonamides (47.?%). No any strain was
resistant to cephalosporins, chloromphenicol, and rifampicin.  No secondary
Cases reported during the period of the study. The study contributes in
highlighting the major risk factors for implementing strategies that could help in
prevention of meningococcal disease. The study recommended the need for
application of vaccination programs against N. meningitidis serogroup W135
especially for risk group peoples, making Serogrouping for all isolates in the
health centers, conducting further studies for determining the causes of low
incidence of . meningitides in Southern governorates and West Bank, and study
about the efficacy of protein C as therapeutic agent in case of meningococcal

septecaemia.
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CHAPTER (1)

Introduction

1.1 Background

Neisseria meningitidis (N. meningitidis) is a Gram-negative bacterium causes both
endemic and epidemic meningococcal disease, principally meningococcal
meningitis (meningitis) and meningococcemia (1), although there are other
organisms which cause meningitis (2). Meningococcal meningitis is an infection
which causes inflammation of the membranes covering the brain and spinal cord.
Meningococcemia is an acute generalized infection of the blood stream and
subsequent vasculitis. It is the more life-threatening form than Meningococcal
meningitis. Case-fatality rates exceeded 50%, but with early diagnosis, modern
therapy, ahd supportive meésures, the case-fatality rate is between 5% and 15%
(3).

Meningococcal disease is a contagioué disease (4). The infection is transmitted
from person to person through direct contact with nose and throat secretions (5),
as in coughing, sneezing, kissing, and immediate sharing of unwashed eating
utensils (6). As do overcrowding and climatic conditions such as dry season or
prolonged drought and dust storms (7). Incubation period is from two to ten days,
often three to four days (8).

Meningocdccal meningitis occurs globally, the diséase is endemic in temperate
climates causing a steady number of sporadic cases or small clusters with a

seasonal increase in winter and spring. The highest disease rates are found in



young children. During epidemics older children, teenagers and young adults are
also affected (9). It is generally a very serious illness which can result in blindness,
deafness, amputations, permanent brain damage, or even death. However, with

proper treatment, many people recover fully (6).

1.2 Rationale of the study

In Gaza Strip, A notable number of positive cases of Neisseria meningitidis were

obtained by the laboratory results of CSF and blood cultures and other specific

laboratory examinations annually, which showed an increasing number of

meningococcal cases in the recent years.

The nature of this disease and the mode of its transmission, make the disease one
of the most serious types, and an important cause of childhood morbidity and
mortality.

The g eographical, s ocial and economical conditions that are found in our region
permit the spread of this microorganism.

Gaza Strip considered one of the highest overcrowded areas in the world with
incomplete infrastructure and bad housing conditions.

In Gaza Strip Palestine, no previous studies carried out about Neisseria
meningitidis.

So we need further study which is intended to discover more about the
epidemiological factors related to this serious microorganism and to set some

recommendations for better prevention policy which may be implemented in Gaza

Strip.




1.3 Objectives

1- To determine the incidence and case fatality rates of Meningococcal disease
among children less than 15 years old in Gaza strip, Palestinian 2001-2002.

2- To define the risk factors associated with Meningococcal disease.

3- To identify the serogroups of Neisseria meningitidis.

4- To determine antibiotics resistant strains of Neisseria meningitidis.

5- To identify the most common manifestations of the disease.

8- To examine the relationship between certain laboratory results and severity of

the disease and prognosis.

1.4 Research questions

The researcher addresses the following questions:

1- What are the incidence and the case fatality rates of meningococcal disease
among children in Gaza Strip?

2- What are the risk factors associated with of meningococcal disease?

3- What are the prominent serogroups of Neisseria meningitidis in Gaza Strip?

4- Is there any strain resists to commonly used antibiotics for treatment of
meningococcal disease in Gaza Strip, and to which antibiotic they resist?

5- What are the common manifestations of the disease among children in
Gaza Strip?

6- Is there an association between certain laboratory results and severity of the

disease and prognosis?



Chapter 6

Conclusion and Recommendations
6.1 Conclusion

The current study described the socio-demographic and economic status of
patients of meningococcal disease in Gaza Strip. The incidence and the mortality
of meningococcal disease according to sex, age groups, governorates and health
and nutritional status of the patients were studied. The relationship between
clinical manifestations and laboratory results from one side and the three forms of
meningococcal disease from other side has been investigated.

Results of the study revealed that the meningococcal disease was more prevalent
among children of age less than 5 years old. The risk age group was less than 2
years. Female were more susceptible to infection with N. meningitidis than male
especially in age group less than 9 years old, where the prominence of males
appears in age group 9 years and over. The incidence rate of meningococcal
disease was higher in North and Gaza governorates than in Southern
govérnorates. The difference in incidence rates according to governorates was
attributed to possible under reporting or weakness of diagnostic method in those
governorates. There was no difference in incidence rates of meningococcal
disease according to type of residency. Meningococcal disease was more
prominent in cases with low socio- economic status, overcrowded areas, low family
income and low educational levels of parents. The severity of disease which
presented in meningococcemic cases was also more prominent in North and Mid-

zone governorates. Furthermore, most of cases were exposed to passive smoking
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at homes and more than one quarter of cases had a history of URTI preceding the
oncet of the disease. Although malnutrition and anemia play an important role in
decreasing the innate immunity of the individual, there was no significant
association between nutritional status and occurrence of meningococcal disease.
Meningococcemia was more prevalent among female children less than 2 years.
The highest peak of incidence of meningococcal disease was in winter where the
weather is cold and the viral infection occurrence increased.

The case fatality rate of meningococcal disease was low in comparison with the
nature of disease and in comparison with international rates. This indicates that
there are high quality of services in diagnosis and management of cases in
hospitals of MOH in Gaza Strip. The possibility of under reporting of the sever
fulminant cases is also to be considered especially in the south.

Meningococcal meningitis among children in Gaza was more manifested by fever,
vomiting and stiff neck, while meningococcal septicemia was more manifested by
fever, petechial rash, and shock. The results of CSF culture, gram stain, cell
count, and chemistry was very important in diagnosis of meningococcal disease.
There was high significant association between meningococcemia from one side
and leucopenia, thrombocytopenia, hypocalcaemia, and protein C deficiency from
other side: these disturbances were considered as indicators of poor prognosis.
The only serogroups of N. meningitidis which found in Gaza Strip were serogroups
B and W 135. Serogroup B was more prominent in North Gaza, Gaza, and Rafah
where serogroup W 135 was more prominent in Khanyounes. There were resistant
strains of N. meningitidis to penicillins and sulfonamides. There were no strains

resistant to cephalosporins, chloromphenicol, and rifampicin. No secondary cases
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reported during the period of the study which indicates that the prophylactic

measures taken by the preventive health department are effective.

6.2 Recommendations

* Increasing health awareness of public about the causes, mode of
transmission, manifestations, and complications of meningococcal diseases.

e High index of suspicion is needed among the medical staff for early
diagnosis and treatment of meningococcal disease.

* Enhancing and supporting the treatment plans and protocols which followed
in MOH pediatrics' hospitals.

» Focusing on the need for application of vaccination programs against N.
meningitidis serogroups W135 especiafly.for risk group peoples and
travellers to risk areas.

e Giving chemoprophylaxis for arrivals and the contacts to the arrivals from
risk areas.

e Setting specific and general protocol for diagnosis, registration, and
management of meningococcal disease cases in all health centers and
laboratories of MOH.

» Focusing on making serogrouping and serotyping for all isolates in the
Health centers.

» Reinforcement the availability of all materials and instruments needed for

diagnosis of the disease.
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Conducting study for proving the efficacy of protein ¢ as a useful therapeutic
agent in treatment of meningococcal septecaemia.

Conducting studies in Southern governorateé for determining the causes of
low incidence of N. meningitides in comparison with other governorates.
Further studies and researches about the epidemiology of N. meningitidis in

West Bank.

Cdnducting further researches and prospective studies about the outcomes

of meningococcal disease among recovered children.
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