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Human brucellosis in the Gaza Strip,
Palestine
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ABSTRACT The magnitude of the brucellosis problem in the Gaza Strip and the exposure to risk
factors among cases were investigated. The incidence of brucellosis in 1996 was 8/100 000. The
age-specific incidence rate was approximately equal in all age groups, with a mean age of infec-
tion of 20 years. Cases were reported from all districts, with a particularly high incidence in the
Mid-zone district and Gaza City, and most cases had onset of iliness in spring and summer. The main
reported risk factor was consumption of milk and milk products, especially home-made cheese
(70.4%), and 22.2% of cases were among animal breeders. The proportion of chronic and relapsing
cases was very high (17%).

La brucellose humaine dans la Bande de Gaza (Palestine)

RESUME L'ampleur du probléme posé par la brucellose dans la Bande de Gaza et I'exposition
aux facteurs de risque parmi les cas ont été examinées. Lincidence de la brucellose en 1996 était
de 8 pour 100 000. Le taux spécifique d'incidence par &ge était approximativerment le méme dans
tous les groupes d’'age, I'age moyen auquel l'infection se produit étant de 20 ans. Des cas ont été
signalés dans tous les districts avec une incidence particulierement élevée dans le district du
Centre et 4 Gaza-ville; dans la plupart des cas, le début de la maladie avait lieu au printemps et en
été. Le principal facteur de risque signalé était la consommation de lait et de produits laitiers, en
pariculier les fromages fermiers (70,4%), et 22,2% des cas se trouvaient chez des éleveurs
d'animaux. La proportion de cas chroniques el de rechules élail res forle (17%);).
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Introduction

Zoonoses are a significant health problem
in many industrialized and developing
countries and continued effort is needed to
conirol them in developing countries [/-3].
As the trade in animals and animal products
and movement of people increase, the risk
of introduction and re-introduction of cer-
tain infectious zoonotic diseases is growing
[4].

Globally, despite the remarkable results
achieved by the majority of industrialized
countries, where bovine bruceilosis has
been eradicated or controlled, ovine—ca-
prine brucellosis remains a problem in all
developing countries and is prevalent
where goats and sheep are kept [3]. Bru-
cellosis is the most important zoonotic dis-
ease in Palestine.

The main species causing brucellosis in
the Eastern Mediterranean Region (EMR)
are Brucella melitensis and B. abortus, and
the main reservoirs of inftection in most
countries are sheep and goats, and to a
lesser extent cattle, buffaloes and camels
[6]. Research suggests that B. melitensis
biotypes 1 and 3 are responsible for most
cases in animals in Palestine [7].

The Gaza Strip is located at the south-
east corner of the Mediterranean Sea, be-
tween Israel and Egypt. It is approximately
45 km long and 8 km to 12 km wide cover-
ing an area of approximately 365 km?. It is
divided into four districts with three differ-
ent environmental areas; urban, rural and
refugee camps. In 1996, the recorded pop-
ulation was 860 000, although the true pop-
ulation is estimated to be 1 000 000.
Approximately 50% of the population is be-
low the age of 15 years. More than 65% are
refugees living in eight refugee camps, and
approximately 40% of the population live in
Gaza City {8].

This study had three main aims: first, to
describe the magnitude of the brucellosis
problem in the Gaza Strip using historical
notification data; second, to describe the
characteristics and exposure to risk factors
for brucellosis among cases notitied in
1996; third, to use the data to improve con-
trol programmes,

Subjects and methods

Annual notification data for brucellosis
were available from Ministry of Health
records for the years 1985 o0 1996 [9].
These were analysed by year and district.

A descriptive study was conducted of
all cases reported in 1996. The subjects
were interviewed using a standard ques-
tionnaire which asked about demographic
data and main risk factors. Exposure to risk
factors was ascertained for the 3-month
period before the onset of symptoms. Ani-
mal contact with sheep and goats (breeding
animals) indicated the disease as an occu-
pational hazard.

Acute brucellosis is an illness character-
ised by acute or insidious onset of fever,
night sweats, undue fatigue, anorexia,
weight loss, headache and arthralgia, with a
positive rose bengal test. Chronic cases
were defined as a duration of illness longer
than 1 year and may manifest in four ways:
insidious onset of disease, acute disease
followed by recurrent relapses, localized
disease due to Brucelia spp. in certain or-
gans, or persistent illness usually unrespon-
sive to antimicrobial therapy [/0].
Relapsing disease was defined in this study
as recurrent episodes of illness of less than
1 year duration following treatment.

Informed consent was obtained trom all
participants following explanation of the
aims and importance of the survey. All fam-
ily contacts ot subjects were screened and
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Table 1 Reported human brucellosis incidence from 1986 to 1996 in the Gaza Strip by district

Area 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
North 2 K| 73 13 18 20 30 30 10 3 4
Gaza City 3 17 17 13 48 32 52 70 61 22 33
Mid-zone - - - 5 2 - - - 2 17
South - - 20 12 60 53 17 6 7 6 15
Total 5 51 10 43 128 105 89 106 79 33 69

included as cases if they fulfilled the crite-
ria for case definition. Interviews were
conducted by three staff members of the
Epidemiology and Zoonotic Unit at the time
the subject first presented and the question-
naires were completed before any heaith
education was provided.

Results

Annual incidence 1986-1996

The annual incidence of reported cases is
shown in Table 1. The mean annual inci-
dence was 75 cases. The overall annual in-
cidence rate in the Gaza Strip in 1996 was
8/100 000,

Descriptive data

A total! of 69 cases of bruccllosis were re-
ported in 1996. The addresses of 54 of the
people affected (78.3%) were available;
they were visited and all 54 (100%) agreed
to participate in the study.

The age range was from 4 years to 90
years, with a mean age of 20 years, They
were distributed by age as follows: 0-9
years (36%), 10-14 years (13%), 15-39
years (40%) and = 40 years (11%). The
age-specific incidence rate of brucellosis
was similar for all age groups (Table 2).
Age was not recorded in seven cases.

There were slightly more male cases
(55.6%) than female. Among children aged
0-14 years, 14 (60%) were males, and
among those 15 years and over, 12 (50%)
were males.

The incidence rate of brucellosis by dis-
trict was 2.5/100 000 in the North district,
6.2/100 000 in Gaza City, 11.3/100 000 in
the Mid-zone district and 3.1/100 000 in
the South district. The distribution of cases
by environmental area was 46% from ur-
ban areas, 30% from rural areas and 24%
from the camps.

The incidence had a seasonal pattern.
Onset of symptoms occurred in spring in
25 cases (46%), in summer in 19 cases
(35%), in autumn in 5 cases (9%) and in
winter in 1 case (2%). The date of onset
was unknown in 4 cases.

Table 2 Age-specific fraquency of
brucellosis cases, Gaza Strip, 1996

Age Frequency Population
{years)

0-9 17 314 142
10-14 6 113 147
15-39 19 326 349
=40 5 106 722
Total 47 860 369

Age was missing for seven cases
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Risk factors for infection
Consumption of milk and milk products
(cheese and sour milk) was reported by
70.4% of cases and contact with animals
by 22.2%. The risk factor was unknown in
7.4% of the cases. In 38 cases (71%), the
only reported risk factor was consumption
of milk and milk products, in 7 cases (13%)
the only risk factor was animal contact, in 5
cases (9%) both risk factors were present
and in 1 case neither risk factor was
present. Of those who reported eating
home-made cheese, the majority (95%) did
not boil it before consumption. None of the
people affected reported eating raw meat,
There were no cases among veterinarians,
veterinary assistants or slaughterhouse
workers.

There was no significant overall differ-
ence in risk factors between males and fe-
males. However, among children under 15
years of age, animal contact was reported
by five males and one female and among
adults was reported by two males and four
females. The main reported risk factors dif-
fered depending on whether the person
lived in an urban area, a rural area or a
camp. Among those who lived in an urban
area, cheese consumption was reported by
78.2%, but consumption of sour milk and
animal contact were not reported by any ur-
ban residents. Among camp residents, con-
sumption of sour milk was reported by
60.2%, cheese consumption by 6.6% and
animal contact by 13.3%. In those living in
rural areas, animal contact was reported by
83.4%, but cheese consumption was not re-
ported at all.

There were seasonal differences in re-
ported risk factors. Of the 25 cases with an
onset in spring, 12 (48%) reported eating
cheese, and 10 (40%) reported animal con-
tact. In cases with onset in summer, 9
{47%) reported consumption of sour milk.
Of the 6 cases with onset in autumn and

M Spring
EISummer
CJAutumn

Ewinter

No. of cases

Risk factor

Figure 1 Distribution of risk factors for
brucellosis by season, Gaza Strip, 1996

winter, all reported consumption of milk
and milk products (Figure 1).

Chronic brucellosis was found in 3 cas-
es {6%), and relapsing disease in 6 cases
(11%), with a combined total of 17%. Of
these 9 cases, 4 were males and 5 females,
and 2 of the cases were children under the
age of 15 years. Chronic and relapsing dis-
ease were not found in cases under 9 years
of age. All the adults with brucellosis were
aged between 20 years and 40 years.
Symptoms of fever, bone pain, sweating
and headache were reported by 4 people
with the disease (44%).

Discussion

This study is the first to describe the inci-
dence of brucellosis and the various risk
factors among cases in the Gaza Strip, The
recent establishment of the Palestinian Au-
thority has increased movement both into
and out of the Gaza Strip. This demograph-
ic change will have a direct and indirect ef-
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fect on the infectious disease problem and
on programmes to control and prevent infec-
tious and zoonotic diseases.

In the Gaza Strip, a mean of 75 cases of
human brucellosis have been reported an-
nually since 1987, with a peak in 1990,
Cases of human brucellosis have been noti-
fied to the Epidemiology and Zoonotic Unit
since 1986. Treatment of brucellosis is
provided free of charge by the Ministry of
Health; therefore the cost of treatment does
not discourage presentation of cases. How-
ever, underdiagnosis and underreporting of
cases is a recognized problem, and it is es-
timated that for each reported case there
are at least two additional cases that are not
reported or not diagnosed. Therefore, the
actual number of cases may be approxi-
mately three times as many as the reported
number. Irrespective of how one enumer-
ates cases, it is clear that brucellosis has
become endemic in the human population
in Palestine. Evidence suggests it is also en-
zootic in animals, especially sheep and
goats, with a prevalence of approximately
5% to 6% in some Palestinian territories
[11]. Serosurvey studies are therefore
needed to estimate the actual prevalence of
human and animal brucellosis,

The rose bengal test is the only labora-
tory test available in laboratories in the
Gaza Strip. The test has a high sensitivity
and specificity but its disadvantage is that it
remains positive for a long period after
treatment.

In western Europe and the United States
of America (USA), the incidence of brucel-
losis is low; for example, fewer than 120
cases were repotted in the USA in 1995
[12}. In comparison, in the EMR, the re-
ported incidence increased rapidly between
1985 and 1990, due to improvements in the
survetllance systems and laboratory facili-
ties and increased awareness of the disease
among physicians and the community. Six

EMR countries (Egypt, Islamic Republic of
Iran, Jordan, Oman, Saudi Arabia and Syr-
ian Arab Republic) reported a combined an-
nual total of more than 90 000 cases of
human brucellosis in 1990 [6].

Despite a favourable environment for
the spread of brucellosis in the Gaza Strip,
the incidence was less than expected for
many reasons. Underreporting has already
been referred to. Intensive animal breeding
is limited, and poor economic circumstanc-
es result in low consumption of milk, milk
products and meat. In addition, frequent
closure of the border by the Israeli authori-
ties results in poor communication with the
West Bank and neighbouring countries
where the incidence of animal brucellosis is
very high (5%—6% in the West Bank and
42% in some flocks, particularly in the He-
bron area [7]). A recent study in Jordan es-
timated the reported diagnosed cases of
human brucellosis to be 898 in 1986 and
1273 in 1987 (A.E. Abdou, unpublished
data, 1988). This implies that, in the near
future, the brucellosis problem in the Gaza
Strip could be aggravated as a result of
economic development and improved di-
rect communication with the West Bank
and neighbouring countries.

The incidence rate of brucellosis in the
Mid-zone district (11.3/100 000) was over
four times higher and in Gaza City
(6.2/100 000) over twice as high as that in
the North district {2.5/100 000). The distri-
bution of cases by environmental area was
46% from urban areas, 30% from rural ar-
eas and 24% from the camps. Improved
epidemiological surveys are needed to esti-
mate the magnitude of the brucellosis prob-
lem in relation to different districts and
environmental areas.

The incidence rate of brucellosis was
approximately equal in all age groups, sug-
gesting that all age groups are at risk. The
mean age of infection was 20 years; there-
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fore, brucellosis is not only a serious health
problem but also a serious economic one.
There was a slight male predominance
among cases. However, in contrast to other
countries, this is not due to occupational
exposure of males. Among adults reporting
contact with animals, there were signifi-
cantly more females. This may be because
in the Gaza Strip animals live in clese con-
tact with humans in small flocks inside the
home, where women look after them. In
the USA, brucellosis is seen primarily in
males between the ages of 20 years and 60
years because of occupational exposure
among abattoir workers and livestock han-
dlers; the sex distribution tends to be the
same in both the elderly and the very young
[13,14]. Some studies suggest that the age
distribution in EMR countries indicates that
children are particularly at risk, and the sex
distribution shows that males are signifi-
cantly more affected [6].

The reported risk factors for transmis-
sion in urban areas were consumption of
milk and milk products, especially home-
made cheese (78.2%), but in the camps the
main risk factor was the consumption of
sour milk (60.2%). This difference can be
explained by the economic situation in the
camps. In the villages, animal contact was
the main reported risk factor for transmis-
sion (83.4%). In the Gaza Strip, therefore,
human brucellosis is mainly a consumer
disease rather than an occupational one.
Other risk factors for brucellosis (7.4%)
not identified in this study may include eat-
ing uncooked vegetables contaminated
with excreta of infected animals and inhala-
tion of dust contaminated with excreta.
Mitk and milk products are mainly pur-
chased from public markets. Most people
who reported eating home-made cheese
(95%) did not boil it before consumption.
Cutting the cheese into slices and boiling it
for 10 minutes may prevent the transmis-

sion of brucellosis. New milk treatment
plants and health education programmes
are needed to change people’s habits from
consuming home-produced cheese to that
produced from pasteurized milk, especially
during Ramadan.

A high proportion of cases occurred
during the spring (47%), which is the first
delivery season, when most of those in-
fected reported consuming milk products
(48%) or animal contact (40%). During
summer there was also a high incidence
(41%), mainly due to consuming home-
made cheese and sour milk. There was a
low incidence in the autumn, the second
delivery season; in the Gaza Strip sheep and
goats do not only deliver in the spring and
autumn but all year round by synchroniza-
tion. The pattern is similar to that seen else-
where where seasonality in the incidence of
human brucellosis is observed in temperate
and cold countries, where parturition in
small ruminants is seasonal and clustering
of cases exhibits a strong connection with
the lambing season, usually in early spring
[6]. The highest incidence of human bru-
cellosis occurs 1-2 months after this peri-
od [5]. In the USA, most cases occur in the
spring and summer with the lowest inci-
dence in the autumn [[3]. Similarly, in
EMR countries the incidence has a seasonal
pattern, with the highest number of cases
occurring during the spring and early sum-
mer period [6].

Meat of goats, sheep and cattle with
brucellosis may also be a source of infec-
tion if eaten insufficiently cooked, particu-
larly the meat, bone marrow, liver and
spleen of small ruminants in the bacteraem-
ic stage. Some particular food habits may
be responsible for human brucellosis, such
as drinking unpasteurized milk and eating
raw meat. Crushing the umbilical cord of
newborn lambs and kids with the teeth is
another risky habit. Skinning stillborn
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lambs and kids and aborted fetuses, which
may be heavily contaminated with Brucella
spp., also presents a high risk of brucello-
sis [5]. Although this study did not investi-
gate these sources of infection, further
investigation must be carried out to be cer-
tain that the meat of infected animals is
cooked sufficiently before consumption.

Raw milk and milk products from milk
of infected sheep, goats and cattle are the
most important sources of B. melitensis in-
fection [5]. Soft cheeses made from raw
goat or sheep milk, using old traditional
methods which do not ensure killing of
Brucella spp. organisms are important
sources of infection and may cause the ex-
tension of the epidemic to distant places,
even to other countries where there is a
great demand for such products. This
problem is an important factor in Mediter-
ranean areas because such cheeses lose
their unique taste and aroma if made from
pasteurized milk; thus, producers are reluc-
tant to change traditional practices. Using
the stomach contents of newly born lambs
or kids as rennet in cheese-making increas-
es the hazard posed by such products. Fer-
mentation and ripening of such products,
which may take some time, may reduce the
viability of the Brucella spp. organisms,
but practices vary widely between coun-
trics and therefore their safety is limited.
Brucellosis may also be transmitted by pro-
cessed foods and there have been reports
of transmission by ice-cream made with a
mixture of goats’ and cows’ milk [5].

This study found that keeping animals
was an important risk factor and 13% of
cases reported this as the only risk factor.
Although veterinarians, veterinary assis-
tants and staughterhouse workers are con-
sidered high-risk groups, these occupations
were not found among our cases. This may
be because of underreporting or because
these groups are aware of zoonotic diseas-

es. Groups of professionals engaged in han-
dling live infected goats and sheep or their
products are continuously at risk ot brucel-
losis. Such groups include shepherds, ani-
mal caretakers and handlers, veterinarians,
slaughterhouse workers, sheep-shearers
and laboratory workers handling materials
infected with Brucella spp. Increased im-
munity to brucellosis is sometimes ob-
served in populations where brucellosis has
been endemic and a significant proportion
of the population are serologically positive
without showing any symptoms. It is be-
lieved that such people, being frequently
exposed to brucellosis since childhood, ac-
quire some kind of immunity, which is
boosted on repeated contact. The rapid in-
crease in tourism, bringing visitors from
brucellosis-free countries into Brucella-in-
fected areas, is a new factor in the epidemi-
ology of brucellosis. Endemic countries are
therefore forced to institute measures to
eradicate caprine—ovine brucellosis, or at
least to protect tourists by intensifying the
control of milk and milk products in tourist
areas [3].

We found three cases of chronic bru-
cellosis (6%) and six cases of relapsing dis-
ease (11%). The proportion of chronic
cases of brucellosis in industrialized coun-
tries is usually not more than 5% [/]. In
this study, the proportion of chronic and
relapsing cases was 17%, which is consid-
ered to be very high. Despite applying
World Health Organization (WHO) medica-
tion protocols, the reasons for this may in-
clude lack of compliance with drug
treatment, lack of awareness among doc-
tors of WHO protocols and late presenta-
tion for treatment. Also, patients with fever
and a history of brucellosis may be misdi-
agnosed as a new case because the rose
bengal test remains positive for a long time.
Therefore, diagnostic laboratory tests such
as complement fixation tests or titration
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must be available to investigate patients
who present with fever and joint pain and
who have a positive rose bengal test.
Chronic and relapsing brucellosis is an area
which needs further investigation. Patients
must be treated according o WHO proto-
cols and more health education is needed to
improve patient compliance with medica-
tion in order 10 decrease the proportion of
chronic and relapsing cases.

Recommendations

* Human and animal laboratory facilitics
need to be supplemented and upgraded to
be capable of performing all serological
and bacteriological tests related to bru-
cellosis.

* An improved epidemioclogical survey is
needed to determine the magnitude and
distribution of the brucellosis problem
both in humans and animals.

* A mass vaccination programme of
young sheep and goats with Rev. 1 vac-
cine is needed. At the same time adult
sheep and goats should be immunized
with a reduced dose of Rev, 1 vaccine.
Moreover, serious consideration should
be given to the use of the B, abortus S19
attenuated vaccine to immunize cattle
whenever feasible as recommended at
the First National Zoonoses Workshop,
Palestine, 1995. To avoid any risk of
vaccine-induced abortion, the animals
would have to be vaccinated during late
pregnancy or, preferably, during the lac-
tation period [15].

+ Permanent marking of vaccinated ani-
mals with ear tags should be introduced.

 There should be obligatory slaughter of
Brucella-positive animals under veteri-
nary supervision and compensation for
the owners.

» Quarantine and control measures
should be established and blood sam-
ples collected from animals for serolog-
ical tests.

* Control measures should be introduced
in common animal markets and blood
samples collected and examined by the
rose bengal test.

*+  WHO protocols for the treatment of hu-
man brucellosis should be followed and
morc hcalth education given to patients
in order to decrease the misuse of drugs
and noncompliance.

* A prospective study of chronic brucello-
sis cases should be conducted and cases
followed up to decrease its occurrence.

+ Milk and milk production plants should
be established.

= Animals should be imported [rom bru-
cellosis-free countries.

» Farmers, high-risk groups and the gen-
eral population should be given health
education about the nature of the dis-
ease and how to minimize the risk of
transmission through animal contact
and milk products produced from un-
pasteurized milk.

» Intersectoral cooperation with different
ministries and nongovernmental organi-
zations should be increased.

* Membership of national and interna-
tional committees on zoonosis is recom-
mended,
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