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Abstract

Background: Few studies are investigating human brucellosis in Palestine.
This study was conducted in 2020 to investigate the prevalence of
brucellosis as a high-risk occupational disease for the veterinary profession

in the northern governorates of the West Bank - Palestine.

Aim: To estimate Brucella seropositivity among veterinary healthcare
professionals in northern Palestine, and to assess the risk factors associated

with seropositivity to Brucella.

Materials and Methods: A cross-sectional study was conducted in four
governorates in the northern West Bank (Jenin, Nablus, Qalgylia, and
Tulkarm). A sample of 100 veterinarians and animal-producing
professionals was collected. Participants were interviewed face to face
using a structured questionnaire to assess risk factors. Blood samples were
collected to be screened for the presence of anti-Brucella 1gG using the
Enzyme-Linked Immunosorbent Assay (ELISA) technique and Rose
Bengal Test (RBT). Data management and analysis were performed using
SPSS (statistical package for social sciences) version 20th (SPSS Inc,

USA). Chi-square test.



XV
Results: The seroprevalence of Brucellosis by ELISA and RBPT was 76%
and 29% respectively. Risk factors in veterinarians and animal producing
professionals were age, work sector, interaction with animal species,
animals’ vaccination, disinfectant do not use, previous infection, and use of

protective equipment during animal vaccination.

Conclusion: Brucellosis is a high-risk occupational disease among
veterinarians. Its prevalence rate among veterinary health care workers in
the northern West Bank-Palestine was very high compared to neighboring

countries and internationally.
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Chapter |

1.1 Introduction

Most of the human infectious pathogens are zoonotic, the source of human
infection resides from domestic or wild animal reservoirs (Godfroid et al.,
2005). Brucellosis is one of the widespread zoonosis worldwide caused by
bacteria belonging to the genus Brucella (Brown 2004, Franco et al., 2007).
Currently, 12 recognized Brucella species were known, of them Brucella
melitensis, Brucella suis, and Brucella abortus are the major human
pathogens resulting in considerable disability and morbidity(Franco et al.,
2007). Infected animals excrete Brucella through the body secretions and
execrations; e.g. urine, milk, placenta, and the products of miscarriages. In
this way, the bacteria are disseminated and infect other animals and
humans. Also, Brucella can be survived outside the animal for up to 80
days (Brachman and Abrutyn 2009). For this, brucellosis is an occupational
risk for veterinary health care professionals, farmers, abattoir workers, and
laboratory personnel. The rate of infection in the developed countries has
fallen as a result of disease control in animals, while it is still high in the
Middle East, Asia, Africa, Central America, South America and the

Mediterranean (Hotez et al., 2012).

Routes .of transmission of the infection to humans include direct contact
with infected animals and their secretions through cuts and abrasions in the
skin, by way of infected aerosols inhaled or inoculated into the conjunctiva

of the eyes, or via the ingestion of unpasteurized dairy products (Doganay
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and Aygen 2003). In humans, the incubation period varies between 1 and 5
weeks. The disease may be asymptomatic or symptomatic. The onset of
symptoms is classified as acute (less than 8 weeks), subacute (from 8 to 52
weeks), or chronic (more than 1 year). The main clinical findings are fever,
sweats, malaise, anorexia, headache, arthralgia, and back-ache (Doganay
and Aygen 2003). In developing countries, the disease is misdiagnosed due
to extra-label antibiotics on their initiative, or at the suggestion of the
pharmacist, this has lowered the rate of positive blood culture. Brucellosis
is endemic in developing countries due to a lack of effective public health
measures, domestic animal health programs, and appropriate diagnostic
facilities, in addition to the incorrect diagnosis and lack of reporting of the

disease add some references.

Several studies were performed in the Middle East to estimate the
prevalence and risk factors of human brucellosis. For example, the
seroprevalence of brucellosis in Jordan was significantly higher among
sheep farmers and meat handlers than in other occupations (Abo-Shehada
et al., 1996). In West Bank, Ramlawi 1998 reported a 139.9/10* incidence
rate in Jericho (Ramlawi 1998). The direct loss in livestock in Palestine in
1994 was estimated at more than 10 million dollars (Husseini and Ramlawi
2004). The risk factors for brucellosis infection are the direct contact with
animals and animal products, (Husseini and Ramlawi 2004) showed 57.7 %
(86/149) of the positive case in animal owners and 58% (87/150) in human
contacts with the animals. These findings include the unprofessional non

trained persons that handle animals and animal products. Veterinarians and
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veterinary health care professionals as exposures associated with
brucellosis should have the training and arsenals to reduce Brucellosis
incidence rate. For this, in this study, the prevalence rate of Brucellosis in
veterinarians and veterinary health care professionals will be investigated
and correlated with the effect of professional handling and protective
measures with animals. The results of this study will be evaluated to
identify the risk factors for brucellosis in this sector of Northern Palestine
and estimate their association with the disease and recommend appropriate
prevention measures. to our knowledge, there are two studies concerning
human brucellosis in Palestine, one in the West Bank in 2004 by Husseini
and Ramlawi (Husseini and Ramlawi 2004), and the second in the Gaza

Strip in 1996 by R. Awad (Awad 1998).
1.2 Statement of the problem

Brucellosis is most common in Mediterranean countries, including
Palestine. as it spreads in all areas of Palestine, including the governorates
of the northern West Bank, as a result of the difficult conditions that
Palestine is going through, studies on brucellosis, which are related to the
Palestinian areas, are very rare, this makes the facts about this disease hazy

and poorly clear.

Since brucellosis is a zoonotic disease and is considered an occupational
disease in the first place, it affects certain occupational groups of people
more than others. To our knowledge, this is the first study in Palestine that

investigates the relationship between brucellosis and a professional group,
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namely, veterinarians working in veterinary health care in four

governorates of the northern West Bank.

Through this serological study, we can answer the questions: What is the
prevalence of brucellosis among veterinarians in northern Palestine? And
what are the risk factors that increase the risk of developing brucellosis

among veterinarians in the northern West Bank?
1.3 Aims of the study
1.3.1 General objective:

This study aims to investigate the occurrence and associated risk
factors of brucellosis in veterinary health care professionals in Northern

Palestine.
1.3.2 Specific objectives of the study:

1- To determination the seroprevalence of brucellosis in veterinary health

care professionals in Northern Palestine.

2- To evaluate the history of clinical symptoms in the previously infected

person.

3-To assess the risk factors for brucellosis in veterinary health care

professionals in Northern Palestine.

4-To investigate the professional handling and protective measures of

veterinary health care professionals with direct animals’ exposures.
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Chapter 11
Literature Review

2.1 Historical aspect for brucellosis

Brucellosis is one of the oldest zoonotic diseases, brucellosis, as a name
synonymous with Malta fever, was named by the American microbiologist
Alice Evans in 1918 as it was known. Brucella bacteria were isolated for
the first time in 1887 by the British microbiologist (David Bruce) on the
realistic island of Malta in the Mediterranean Sea, where the island was
occupied in 1799 by the British army, the number of British soldiers and
sailors reached nearly 25,000, brucellosis had a great impact on the health
of the British forces stationed on the island, which caused great concern in
the British government, approximately 82,119 cases of brucellosis were
recorded among civilians, sailors and soldiers between (1901 1907)

(Madkour 2001).

There are many synonymous or derivative names for brucellosis depending
on the nature of the disease or similarity with other diseases or according to
the nature of the geographical spread, Mediterranean gastric remittent
fever, undulant fever, Mediterranean fever, Rock or Gibraltar fever, Malta
fever, Neapolitan fever, Cyprus fever, typho-malarial fever, the Corps

disease, Malta fever(Madkour 2001).

Brucella is capable of infecting a wide variety of mammals, including

humans and some amphibians. it is a small, gram-negative bacillary
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bacteria within an immobile cell, intracellular coccobacilli, where human
infection occurs through exposure to four types: Brucella abortus, B
melitensis, B suis and B canis (Rubach et al., 2013, Hull and Schumaker

2018).
2.2 Global epidemiological prevalence of brucellosis

Brucellosis is transmitted from an infected animal to another animal or
human through direct and indirect contact or contaminated animal

products. it affects humans of both sexes of all age groups(Corbel 2006).

According to the World Health Organization, brucellosis is the most
prevalent disease of animal origin in the world, with approximately
500,000 cases of brucellosis per year. 5 - 12.5 million cases annually.
Brucella is classified as one of the seven neglected diseases. According to
the World Health Organization, the speed of spread and infection lies in the
low infectious dose between (10 - 100) bacterial cells through the air or
intradermal, the disease spreads in all continents of the world except

Antarctica.

The rate of infection in developed countries is low, according to reports
from health institutes, for example, in the United States of America the
disease is classified as rare, where the rate of infection in developed
countries is low 4/ per million people, unlike developing countries, the
infection rate is much higher, for example, Syria 1603,4 / million people,

Iraq 268.8 / million people, Mongolia 3910 / million people, Saudi Arabia
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149.0 per one million people, and Iran 141.6 per one million people. As for
Turkey and Kyrgyzstan, they recorded an infection rate of over 200 per
million people, but the rate decreased in the past decade until it reached
88,49.5 / million, respectively. In some European Union countries, the
brucellosis-free case has been granted, while in some countries where
human brucellosis is endemic, it is (no data) due to lack of monitoring and
reporting to the World Health Organization (Corbel 2006, Hull and
Schumaker 2018).

Heat Map of Human Brucellosis Incidence

NoD. D Low Incidence -: _Highlncidence
o Data (Canada 0.09/1,000,000) (Syria 1603.4/1,000,000)

Figure 1: Global heat map of human incidence. White space indicates no data. Adapted from
(Pappas, Papadimitriou et al. 2006)

2.3 Brucellosis in Palestine

In the Palestinian territories occupied in 1948 by the Israeli occupation,
which are located in the Middle East, and it is one of the areas where the
disease is endemic, the incidence rate increased, as it was in 2009 (1.9) per
100,000 and reached 7.3 per 100,000 in 2014, the incidence rate of
brucellosis between the Arabs were the highest in these lands, and the

increase in the infection rate among Arabs in the occupied territories in
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1948 was the highest, as the rate of infection in 2009 was 10 per 100,000,
and the rate reached 33.5 cases per 100,000 in 2014 according to Internal
report of epidemiology division published in 2015(Ghanem-Zoubi et al.,
2019).

Brucellosis is considered an endemic disease in Palestine of the main
zoonotic diseases. The first case was recorded in 1973 in the Hebron area.
In general, the incidence of brucellosis in the southern West Bank is the
highest among other regions. In 1998 the Palestinian Ministry of Health
recorded 837, of these, 546 cases were from the Hebron area, where the
infection rate was 139.9 per 100,000 people, followed by Jericho and
Bethlehem (Husseini and Ramlawi 2004). As for the Gaza Strip, which is
located on the Mediterranean coast between Egypt and Israel, a study of
brucellosis was conducted by Riad Awad, and This study showed that the
average annual number of cases of brucellosis among the population of the
Gaza Strip between 1986 and 1996 was 75 and that the rate of infection for
the year 1996 was 8 cases per 100,000 inhabitants (Awad 1998)

Table 1. Reported human brucellosis incidence from 1986 to 1996 in
the Gaza Strip by district (Awad 1998)

Area [1986/1987|1988/1989/1990/1991/1992/1993|1994/1995/1996

North 2 | 34| 73|13|18|20|30|30|10| 3| 4
GazaCity| 3 | 17|17 |13 |48 |32 |52 | 70| 61 | 22 | 33
Mid-zone 5| 2 2 | 17
South 551201260 |53 |17| 6 | 7 | 6 | 15

Total 110| 43 |128|105] 99 |106| 79 | 33 | 69
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In 1998, the incidence rate in Palestine was 32.4 / 100,000, which is one of
the highest rates of brucellosis in the countries of the Mediterranean basin,
and in this year 1998, the disease control and control program in the
Palestinian territories was implemented in cooperation with the World
Health Organization and the United Nations Development Program. In
2000, the infection rate decreased to 10 per 100,000 of the population. In
2016, a remarkable increase in cases of brucellosis was recorded, as the
number reached 1191 cases in Palestine at a rate of 26.2 per 100,000
inhabitants. The West Bank had 1,187 cases, and Gaza had 4cases at a rate
of 44.4 per 100,000 inhabitants in West Bank and 0.2 per 100,000 in the
Gaza Strip, In 2017, 894 cases were recorded in West Bank and 7 cases in
the Gaza Strip. In 2018, 700 cases were recorded in Palestine, at a rate of
15.3 per 100,000 population, 691 in the West Bank, with an infection rate
of 26.2 per 100,000 residents, and 9 cases in the Gaza Strip at a rate. 0.47
per 100,000 residents, the losses of livestock farmers in 1994 as a result of
brucellosis amounted to about $ 10 million. The disease affects Palestinians
on the health and economic level (Husseini and Ramlawi 2004, PHIC

2019).
2.4 Disease transmission

The infection can be transmitted to humans through another person in
specific circumstances or through occupational exposure resulting from

direct contact with infected animals. The infection can be transmitted to
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humans through food and an environment contaminated with Brucella

bacteria (Brachman and Abrutyn 2009).

There is circumstantial evidence indicating that the disease is transmitted
from one person to another through personal or sexual contact, and this is
extremely rare, the disease can be transmitted through blood donation or
tissue transplantation, also, laboratory workers examining samples of the
disease are at high risk of infection (Doganay and Aygen 2003). There are
environmental hazards that can infect humans with brucellosis by inhaling
polluted dust and dried dung and through the skin or conjunctiva when
touching surfaces contaminated with tissues, fluids, and aborting infected
animals, when infected animals pass from populated areas or remain close
to housing, they pollute streets and squares Markets, wells, and water
sources may be contaminated by newly aborted animals and by a rainwater
runoff, Brucella can survive for long periods in the dust, dung, water, mud,
soil, aborted paradise, meat, and dairy products according to many

variables, and the following table shows some examples:



Table 2. Survival periods of B. abortus or B. melitensis in various
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substrates.

Medium Temperature or environment | Survival
B. abortus <31 °C, sunlight 4-5 hours
Solid surfaces
Tap water —4 °C 114 days
Lake water 37°C,pH7.5 <1 day
Lake water 8 °C,pH 6.5 >57 days
Soil — dried ~20 °C <4 days
Soil — wet <10 °C 66 days
Manure Summer 1 day
Manure Winter 53 days
Farm slurry ambient-temperature tank 7 weeks
animal waste
Farm slurry 12 °C tank >8 months
animal waste
B. melitensis: Broth|pH>5.5 >4 weeks
Broth pH 5 <3 weeks
Broth pH 4 1 day
Broth pH <4 <1 day
Soft cheese 37 °C 48-72 hours
Yogurt 37 °C 48-72 hours
Milk 37 °C 7—24 hours

2.5 Occupational exposure to brucellosis

Most of the brucellosis infections are related to occupational exposure, as
these groups of people are exposed for long and continuous periods.
Infected animals increase the possibility of occupational groups contracting
the disease more than other people. These groups include workers in
livestock, sheep, goats, and pigs, farmers and dealers of animals and their
products, herders and workers in shearing wool for sheep, veterinarians,
and workers in vaccination programs (Agasthya et al., 2007). The only

infection occurs to these groups of people through direct contact with
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infected animals or through exposure to a highly contaminated environment
with Brucella, through inhalation, conjunctival contamination, skin
contamination, accidental ingestion, wounds, and abrasions, or accidentally
self-injection During vaccination against brucellosis, people who work in
the manufacture of animal products are a group at high risk of contracting
brucellosis, such as those working in slaughterhouses and butchers, meat
packing, semen collectors for artificial insemination, and manufacturers of
dairy products. They are at risk through inhalation, ingestion, mucous
contamination, skin contact, or penetration, Humans are infected with
brucellosis by eating food products of infected animals. This method is the
main source of disease among urban residents, as drinking fresh milk and
eating dairy products prepared from unboiled or pasteurized milk are the
main source of infection among the population. Soft cheese prepared from
Sheep and goat milk with the addition of rennet is a common source of
infection with brucellosis in the countries of the Mediterranean and the

Middle East (Corbel 2006).
2.6 Occupational groups at risk of disease

Brucella is primarily an occupational disease and is a public health problem
in many developing countries, Accordingly, direct contact between infected
animals and humans professionally means that the risk of contracting
brucellosis is greater, such as workers in livestock farms, sheep, goats,

pigs, and dealers of these animals, butchers, and workers in cattle
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slaughterhouses and meat production lines, processing and packaging, and

workers in the dairy industry.

Veterinarians have a higher risk of developing brucellosis than other
groups of people and professions. A veterinarian can become infected
through direct contact with infected animals through vaginal secretions,
uterine fluids, fetuses, aborted tissues, blood, urine, and infected stool of
the animals. Through the skin or mucous membranes, or by inhalation in an
environment contaminated with Brucella bacteria, or by drinking unboiled

milk or one of its products (Corbel 2006, Saddique et al., 2019).

A cross-sectional study in India in 2006 conducted in Tumkur, Paglacton
and Bidar districts, Karnataka state, India by AS Agasthya et al., measure
the incidence of brucellosis in the risk occupational groups, it was found
that 88 samples had a positive result out of 505 samples taken from
veterinarians of different nature of their work 17.4%, while the positive rate
for owners of other professions (butchers, livestock breeders, and butchers)
was 7.9%, 9 positive samples from a total of 113 samples were taken from
this category. Many reports are indicating that the prevalence of brucellosis
among veterinarians working in the Indian states producing milk ranges

between 34% -2.26% (Agasthya et al., 2007).

A multicenter retrospective survey was conducted in Turkey, it was found
that 84 veterinary workers had brucellosis out of 712 from whom samples
were taken, i.e., 11.8%. Between the years 2006-2004, a study was

conducted in the Kars region in Turkey, which investigated the prevalence
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of brucellosis in cows, farmers and veterinarians, it was found that 13
samples were positive out of 28 samples taken from veterinarians, where
the incidence rate was recorded 46,42 %. In a cross-sectional study
conducted in Hamadan, western Iran between 2014-2015, aiming to
measure the spread of brucellosis among butchers, veterinarians, and
slaughterhouse workers, it was found that the incidence of brucellosis
among veterinarians was 17%. In Jordan, a study investigating the
prevalence of brucellosis among veterinarians was conducted in different
regions in the Kingdom. Samples were taken from 66 veterinarians
showing infection of 10.6% clinically and they were subjected to medical
supervision, while the rate of subclinical infection was 43.94% (Abo-
Shehada et al., 1991, Otlu et al., 2008, Kutlu et al., 2014, Mamani et al.,
2018).
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Chapter 111
Conceptual framework
3.1 Clinical manifestation of human brucellosis

Human brucellosis is often caused by Brucella abortus which is usually
associated with cattle, B. melitensis which is associated with sheep and
goats, and B suis which is associated with the pig, the direct contact with
Infected cows, sheep, goats, and pigs, or directly through the consumption
of products for these types of infected animals the brucellosis occurs, The
most important clinical signs of human brucellosis. It is an acute or
subacute febrile disease characterized by intermittent fever accompanied by
malaise, loss of appetite and prostration, it may last for weeks or months,
the disease may develop From the acute phase to the chronic stage, causing
enlargement of the liver, spleen and lymph nodes, which is a chronic stage
of relapse that is similar in symptoms to (chronic fatigue syndrome). The
incubation period of the disease is 2-3 weeks, the clinical signs increase
with the advancement of time and it is varied and unspecified such as fever,
loss of appetite and weight, headache, sweating, fatigue, and distress, back
and joint pain, after hours of rest the patient feels better and then the
condition worsens little by little As the hours' pass, the sufferer tends to

become depressed, and a strong desire for rest.

Brucella lives and multiplies inside the host's macrophage cells, which is an

advantage to protect itself. After a time, Brucella becomes isolated inside
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monocytes and macrophages which in the reticuloendothelial system such
as the liver, spleen, lymph nodes, and bone marrow. The clinical picture of
the disease is still not clear, so it must be supported by laboratory tests of
the diagnosis below is a table that records symptoms and signs of 500

brucellosis patients due to B meltiness.

Table 3: Symptoms and signs in 500 patients due to B.melitensis

Symptoms and signs Number of patients %
Fever 464 93
Chills 410 82
Sweats 437 87
Aches 457 91
Lack of energy 473 95
Joant and back pam 431 86
Arthritis 202 a0
Jpinal tendemess 241 48
Headache 403 81
Loss of appetite 188 8
Weight loss 326 65
Consfipation 234 a7
Abdominal pain 225 45
Diarrhoea kL !
Cough 122 24
Testicular pain/epididymo-orchitis 62 210
Rash 12 14
Heep disturhance 185 k1)
Il appearance 127 25
Pallor 110 22
Lymphadenopathy 160 32
Splenomegaly 125 25
Hepatomegaly 97 19
Jaumdice b |
Central nervous system abnormalities 20 L
Cardiac murmr 17 K]
Preumania / ]

Adapted from MM Madkour. Brucefiosis Ovenview. In: Madkour's Brucellosis, 2nd edition. Springer, Berlin

* Among 290 males
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3.1.1 Osteoarticular complications

Injury to the bones and joints is one of the most common complications of
brucellosis, as it causes sacroiliac joint inflammation, spondylitis,
peripheral arthritis, osteomyelitis, bursitis, and tendinitis. Fever is
associated with pain in the back and it spreads down the legs. Between
2004 2005, a prospective study was conducted in Hamadan, western Iran,
which recorded the highest incidence of human brucellosis 130/100000
people to determine the frequency and characteristics of the joint bone
complications of brucellosis, where the study included 245 patients with
brucellosis, it was found that 78.4% Of the patients suffer arthralgia, and
28.6% of patients suffer from osteoarthritis. There is a study conducted by
Gonzalez et al. to assess the recurrence and clinical manifestations of
osteoarthritis brucellosis in the Atlantic region of Spain, the study included
158 patients between 1979-1997 who were diagnosed with active
brucellosis, it was found that 44 patients suffering from osteoarthritis
complications, and they constitute 27.8% of patients, And 20 patients out
of 44 (44/20) 45.5% have spondylitis, septic iliac arthritis (Gonzalez-Gay
et al., 1999, Hashemi et al., 2007).

3.1.2 Gastrointestinal complications

Human infection with brucellosis through food is common, and some
symptoms appear on the digestive system such as nausea, vomiting,
abdominal discomfort, diarrhea, and symptoms may multiply and become

more dangerous such as complications in the liver, spleen, and gallbladder,
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and rarely causes some symptoms dangerous to life such as colitis
Pancreatitis, peritonitis, intestinal obstruction. Hepatomegaly is one of the
most common clinical signs in the digestive system. Some patients may
experience mild jaundice. liver with brucella may cause nonspecific
hepatitis with infiltration of mononuclear cells, granulomatous hepatitis,
and liver abscesses are associated with B suis. Cirrhosis may occur in rare
cases. 29%-56.6% was recorded of the affected cases that suffer from an
enlarged spleen, granulomas and abscesses may form, and calcified lesions
may occur inside the spleen.22.4% of people with brucellosis may suffer
from loss of appetite and thus weight loss in patients, which is also
attributed to the energy needs of the cause of persistent inflammatory
responses inside the body, vomiting occurs in 7.18% of infected people and
the exact cause is unknown, while about 91.7% of patients suffer from
abdominal pain, inflammation due to mesenteric lymphadenitis, hepatitis,
splenitis, cholecystitis, pancreatitis, splenic abscess and colitis, constipation
occurs in 12.2% of patients with brucellosis, While diarrhea occurs 3_6%
of the infected people may be due to ulceration of the intestinal mucosa, as
for colitis and pancreatitis, cholecystitis is a rare complication of
brucellosis, tonsillitis is a well-known sign of a brucellosis patient, and
peritonitis, ascites and intestinal obstruction are rare signs as well as

brucellosis (Corbel 2006), (Aziz et al., 2005).
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3.1.3 Respiratory complications

Inhalation of air contaminated with Brucella is a known method for the
occurrence of brucellosis, especially in environments containing infected
animals or their products or secretions. Pulmonary complications may
occur in the form of interstitial pneumonitis, hilar and paratracheal
lymphadenopathy, bronchopneumonia, lung nodules, pleural effusion, and
empyema. A retrospective study was investigated through 450 cases of
brucellosis diagnosed in 3 hospitals in the Balkan Peninsula during 3 years
between 1999-2002, the study was carried out by Georgios Pappas et al. It
was found through the study that 31 patients suffering from respiratory
symptoms, and through an archive Hospitals, 6 additional cases were
discovered with brucellosis suffering from respiratory complications, 25
patients suffered from a cough out of 37, 15 patients suffered from a cough
accompanied by sputum, 15 patients suffered from dry cough, 8 patients
suffered from shortness of breath, 12 patients suffered from inflammation
Typical Lobar Pulmonary. A retrospective, 15-year, descriptive study was
conducted in 27 medical centers in Turkey for all illnesses with brucellosis
to monitor the recurrence of respiratory symptoms, and their number was
133 patients. It was found that 91 patients out of 133 (68.4%) suffer from
lobal pneumonia which was diagnosed by radiologic pattern, 41 patients
suffering from pleura effusion (30.8%), 23 patients suffering from
bronchitis (17.3%) and 10 patients had nodular lung lesion (7.5%) (Pappas
et al., 2003, Erdem et al., 2014).
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3.1.4 Genitourinary complications

The genitourinary system is affected with brucellosis, the most common in
men, and unilateral orchitis is the most common and somewhat similar to
tuberculosis or testicular cancer, as epididymitis is common. The disease
can be transmitted through sex as a result of the presence of the germ in
stored sperm (Ruben et al., 1991). Salpingitis, pelvic abscesses and kidney
injury in females have been reported, but their occurrence is rare.
Genitourinary complications form in patients with brucellosis2-10%, and
this percentage was confirmed by M. Metin Bayram between 1992-1996,
where 246 patients with brucellosis were examined by ultrasound, it was
found that 26 patients with brucellosis had complications in the
genitourinary system, 15 with orchitis One-sided, 6 had diffuse orchitis,
and 5 had focal hypoechoic testis. Prostatitis may be continuously caused
by brucellosis, especially in endemic areas, and the incidence of
complications in the genitourinary system may reach 1.6-20% of the total
disease with brucellosis (Madkour 2001), (Bayram and Kervancglu 1997),
(Memish and Pappas).

3.1.5 Cardiovascular complications

1.5%-2% of brucellosis patients suffer from cardiovascular complications,
and endocarditis is the most common. Cardiovascular complications are an
uncommon complication of brucellosis. It is also the most common cause
of death complications from brucellosis and is usually associated with B.

suis (Corbel 2006, Abid et al., 2012).
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3.1.6 Neurologic complications

Infection of the central nervous system occurs in about 5% of the disease
with brucellosis, which leads to several neurological complications that are
usually associated with B.meltiness encephalitis, meningitis may be acute
or chronic the most frequent, patients with brucellosis suffer from myelitis
and peripheral neuritis, it is noted that it is rare to report these
complications for two reasons, the first is that these complications are rare
and the second reason is difficult to diagnose, especially since these
complications occur at a late stage in the course of the disease (Larbrisseau

etal., 1978).
3.1.7 Pregnancy with brucellosis

Abortion is a frequent complication of brucellosis in animals due to the
presence of erythritol, which is considered as a growth-stimulating agent
for Brucella abortus, Despite the absence of this substance in the human
placenta, the risk of spontaneous abortion is present in pregnant women,
most likely due to bacteremia, especially in the first three months of
pregnancy, it is more likely that bacteremia causes abortion with Brucella

than with other types of bacteria.

The relationship between abortion and brucellosis has been linked since the
first decade of the last century. These cases were subsequently reported by
many internists and scientists. Until 1954, the first large series on the

causal relationship between abortion in humans and brucellosis were
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reported by Cris Cuolo and Carlo, where a study was conducted on 200
pregnant women who had an abortion of 52 women, the estimated
incidence of miscarriage with brucellosis was 26%. In a study conducted
by Sharif and et.al in 1990 in Saudi Arabia, 34 cases of brucellosis were
observed out of a total of 537 among pregnant women, 6 cases of abortion
associated with brucellosis were recorded, or 17.6%, while non-brucellosis

abortion accounted for 7.7% (Madkour 2001).
3.1.8 Cutaneous complications

Skin complications are rare in patients with brucellosis and constitute a rate
of 3.8%--17% in various published studies. These complications are
represented by skin rash, nodules, papules, Erythematous nodules,
Eczematous lesions, psoriatic lesions, Petechiae, while skin sores,
abscesses, and purulent lymphangitis are associated with B. suis (Karaali et

al., 2011).
3.1.9 Ophthalmic complications

Ocular lesions and complications of brucellosis patients are rare, occurring
in the late stages of the disease. Uveitis is the most common ocular
complication that appears in the form of iridocyclitis or nummular keratitis
or multifocal choroiditis or optic neuritis. A group study was launched in
Turkey 1992-2006 at the Ankara Teaching and Research Hospital,
Department of Ophthalmology, which included 132 patients with

brucellosis. It was found that 21% of patients suffer from visual effects and
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the complications are anterior uveitis, choroiditis, panuveitis, papilledema,
and retinal hemorrhages, these complications occur in the acute and chronic
stages of the disease, and they may be slightly more likely in the chronic

phase of the disease than in the acute phase (Sungur et al., 2009).
3.1.10 Chronic Brucellosis

Chronic brucellosis is a different term that is defined globally to some
extent, but most competent authorities agree to define it as the persistence
of clinical symptoms in patients with brucellosis for at least 12 months
from the time of diagnosis. Based on the previous definition, the disease
can be divided into 3 categories, Relapse, chronic localized infection, and
delayed convalescence. Relapse is defined as the recurrence of the clinical
signs and the striking symptoms regardless of the result of the diagnosis,
either positive or negative, the main symptoms are fever and elevation of
IgG in the serum, these symptoms occur within 6 months after stopping
treatment, as for chronic localized infection, it is the recurrence of signs
and symptoms such as osteomyelitis or deep tissue abscesses and is
characterized by the continuous proliferation of IgG in the serum, In
delayed convalescence, symptoms other than local signs of infection persist
after treatment, decrease or disappearance of IgG from their serum,
meaning there is no objective evidence that proves the presence of
brucellosis in an active shape, and complications in this group of patients
are in the form of general weakness and vague pain, fatigue, nervousness

and mental depression (Castafio and Solera 2009).
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3.1.11 Childhood Brucellosis

In conjunction with the prevention and control programs for brucellosis in
animals, recording a small number of cases and considering the disease
unusual in children, the pediatrician may not be aware of the clinical signs
of the disease in childhood, recently, brucellosis can affect people of all
ages and the incidence rate and complications are similar, especially in

areas endemic with B. melitensis (Ulug et al., 2011).
3.2 Diagnosis of Brucella

Diagnosing of Brucella is still world challenging since brucellosis
considered to be major transmittable disease to human with a high
incidence of acquiring infection through laboratory manipulation, The
clinical manifestation of brucella show great variability, bacteriological
and serological testing are the keystone in diagnosing brucella, culturing of
the organism is a danger to laboratory personnel, serological diagnostic
tests are easy, more safe, short time and need a short time in comparison
with culturing (Al Dahouk et al., 2003),(Raghava and Umesha 2018),
(Ohtsuki et al., 2008).

3.2.1 Culture-based methods

Considered to be the original standard technique with accuracy and
trustworthiness, but take time around two weeks and need lab biosafety

level three (Al Dahouk et al., 2003), (Nielsen 2002).
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3.2.2 Serological tests:

The serological test depends on species of brucella, the most important
species of brucella (B. abortus, B. melitensis and B. suis) which contain
apart of lipopolysaccharide called O-polysaccharide and absent in other
species (B. ovis and B. canis). The majority of serological tests using either
lipopolysaccharide or whole-cell antigen for diagnosing, the difference of
isotypes in Brucella species make the serological tests vary in their ability

to diagnose brucella (Ohtsuki et al., 2008), (Nielsen 2002).

In the agglutination test, the Rose-Bengal test (RBT) and the buffered
antigen plate agglutination test (BPAT) are considered to be the two
common tests used. The difference between the two tests is the staining of
whole cells, The RBT uses B. abortus stained with rose-Bengal while the
BPAT uses B. abortus SI 119.3 whole cells stained with crystal violet or

brilliant green dyes (Raghava and Umesha 2018), (Muma et al., 2009).

An adaptation of the agglutination test is the Milk Ring Test (MRT) were
used milk to screening the bovine brucellosis, MRT was influenced by
numerous milk conditions such as mastitis, colostrum sand milk at the end
of the lactating cycle leading to incorrect interpretation and relatively

insensitive test (Nielsen 2002), (Junaidu et al., 2011).

On complement fixation test (CFT) basis is that dilutions of serum, antigen
(usually whole cell), and pre-titrated amount of complement (guinea pig

serum) are added together. If the antibody is present in the serum, it will
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bind to the antigen; and providing the antibody is IgGl isotype, the
complement will be activated. The indicator system consists of sheep
erythrocyte sensitized with rabbit antibody. If the test serum contains
antibodies, the complement will not be available and lysis of erythrocytes
will not take place. Alternatively, if no antibody was present, the available
complement activated by interaction with the Fc receptor portion of the
rabbit antibody will lyse the erythrocytes, releasing hemoglobin, which can
be assessed visually or using a spectrophotometer (Nielsen 2002),

(Yohannes et al., 2012).

Indirect enzyme-linked immunosorbent assay. At present, the application
of the ELISA technique is considered a better test in early detection of
infection than the complement fixation test. Indirect enzyme-linked
immunosorbent assays (I-ELISAs) have been developed and used in
various countries for serodiagnosis of brucellosis in humans and animals.
the diagnosis of brucellosis by enzyme-linked immunosorbent assay
(ELISA) which is reported to be a sensitive and specific test (Munir et al.,

2008).
3.2.3 Molecular diagnosis

Polymerase Chain Reaction (PCR) and its variants, are an important test for
diagnosis and epidemiologic studies, allowing differentiation between
virulent and vaccine strains, based on the amplification of specific genomic

sequences of the genus, species, or even biotypes of Brucella spp., are the
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most broadly used molecular technique for brucellosis diagnosis (da Silva

Mol et al., 2012).
3.3 Control of brucellosis

Since there is no human vaccine available against brucellosis, and the fact
that the disease is transmitted from one person to another is very low, the
control of animal brucellosis is through comprehensive vaccination of
livestock against this disease, and the provision of healthy food products of
animal origin free of brucellosis bacteria by applying Health measures and
protocols that ensure this is the only options to reduce the incidence of

disease in humans (Ducrotoy et al., 2017).

In 1998, the incidence rate of brucellosis in Palestine was 32.4 per 100,000
people, and this rate is one of the highest in the countries of Mediterranean
basin, this year, the disease control program was implemented in
cooperation with the World Health Organization and the United Nations
Development Program, as this program aims to reduce the incidence of
brucellosis among humans and animals alike. In the year 2000, the rate of
infection among the population was recorded as it reached 10 / 100,000

people (PHIC 2019).
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Chapter IV
Materials and Methods

4.1 Study area

This cross-sectional study was conducted in February 2020. The study
targets the veterinarians and veterinary health care workers in four
governorates in the northern West Bank, Jenin Governorate, Nablus
Governorate, Qalqgilya Governorate, and Tulkarm Governorate. The area of
these four governorates is about 1594 square kilometers, and they
constitute 28% of the area of the West Bank. The population of these
governorates is 1002347 people, according to the population census in
2017 and 35% of the total population of the West Bank (PCBS 2017).
According to the Veterinarians Association / Jerusalem branch, the number
of veterinarians who practicing for the profession in the four governorates
is 171, they represent a percentage of 47% of the total number of

veterinarians working in the West Bank.
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Figure 2: Map of the West Bank, the targeted cities and number of samples are surrounded by a
bold red line

4.2 Study questionnaire

A questionnaire was prepared to participate in the research after obtaining
approval from the Institutional Review Board at An-Najah National
University. The questionnaire consists of four papers, and the first paper
contained the name of the university, college, and department, the title of

the study, the names of the researcher and the supervisors (Index 1).
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As for the second paper in which the researcher shows the participants the
nature of the study and information about participating in the study so that
the participant expresses his opinion in the study, after the written approval
of the subscriber, the answer is answered when the questionnaire questions
in writing face-to-face and then gives a sample of his blood of an amount
of 3 ml. Then it was taken by an experienced nurse and licensed by the

responsible official authorities, medical protocols were used.

As for the third and fourth papers, they contain 25 questions divided into 3

sections A, B, and c.

Section A questions about information common to the participant such as
(gender, workplace, age, level of education, specialization, infection with

Brucellosis in advance).

Section B (Nature of work) private sector, public sector, working in a
veterinary pharmacy, field supervision, and treatment, slaughterhouse of
ruminants, the animals you deal with, number of birth deliveries, dealing
with fetuses and aborted tissues, doing vaccination and dealing with the

vaccine.

Section C questions about safety during work, manual handling of fetuses
and aborted tissues and their number, inquiries from the owner of the herd
was vaccinated against brucellosis before the medical intervention, use of
clothing and protective equipment such as gloves, gag, long sleeve, taking

preventive measures when diagnostic anatomy of animals, and when



31
surgical operations, the use of sterilizers after medical interventions and
their type, contact with the skin and mucous membranes during the

vaccination.

The questionnaire was revised and audited by Dr. Belal Abu Helal
(Instructor at Department of Veterinary Medicine - Faculty of Agriculture
and Veterinary Medicine at An Najah National University, President
Veterinary association / Al-Quds Center) and Dr. Nasr Jalboush (Instructor
at Department of Veterinary Medicine - Faculty of Agriculture and

Veterinary Medicine at An Najah National University)
4.3 Sample collection

Blood samples were collected and the questionnaire was filled out from the
participants in the study between 20.2.2020 to 11.6.2020. The length of the
sample collection period was due to the quarantine of cities and
governorates due to the Corona pandemic for approximately 70 days, the
number of blood samples collected is 100 and filled out the same number
from the questionnaire, veterinarians have been particularly targeted from
the public and private sectors on the various nature of their work,
veterinarian pharmacies and field supervision, vaccination programs,
artificial insemination, livestock slaughterhouse inspectors on products of
animal origin, academics of the College of Veterinary Medicine, some
animal production engineers, and technical staff in veterinary departments

who working in immunization programs have also been targeted.
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Taking samples from the participant after reading the terms of participation
in the questionnaire and writing agreeing to participate in the study. The
questionnaire was filled out in writing and face to face, where 3 ml of
blood was taken by a practicing nurse practicing according to the medical

protocols used. Number of samples by governorates in the following table:

Table 4. Numbers and distribution of samples involved in this study.

Governorate | Number of samples
Jenin 29
Nablus 22
Qalgqilya 18
Tulkarm 31
Total 100

The number of veterinarians working in the four governorates is about 171
veterinarians, according to the Veterinarians Syndicate, when taking the
blood samples, it is written on the (tube) governorate code, sample number,
date and is identical to the questionnaire paper for the same participant who
granted a sample the blood, Where the code was J# of Jenin Governorate,
Nablus N#, Qalqgilya Q#, and Tulkarem T#, the sampling date differs for

each governorate, meaning that each province was assigned a separate day.

After taking the sample and coding, the samples were placed in an icebox
between the frozen gel plates and then transferred directly to the laboratory
of the Faculty of Veterinary Medicine / An-Najah National University in

Tulkarm.
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Blood samples were kept inside the laboratory at a maximum temperature
of 4C then centrifugation of samples at 5000 rpm for 10 minutes. The

floating liquid was stored in a sterile tube under temperature -20 C.
4.4 Detection of Anti-brucella IgG
4.4.1 Rose-Bengal Test

The RBT was performed according to standard procedures, Rose Bengal
test commonly used tests for diagnosing Brucella, due to its simplicity,
speed, and sensitivity, the inactivated Brucella cells stained with Rose
Bengal and suspended with acid buffer are used to detect agglutinating
antibodies. An amount of each sample is placed in a circle on the test card,
then the same amount of (Rose Bengal) was added and then mixed until
covering the entire surface of the sample, the card was shaked carefully for

4 minutes after which we observed whether agglutination occurred or not

[6]
4.4.2 ELISA

The qualitative immunoenzymatic (NovalLisa® Brucella 1gG — ELISA,
IMMUNODIAGNOSTICA, Germany) is based on the ELISA (Enzyme-
linked Immunosorbent Assay) technique. Microtiter strip wells are
precoated with Brucella antigens to bind corresponding antibodies of the
sample. After washing the wells to remove all unbound sample material
horseradish peroxidase (HRP) labeled anti-human 1gG conjugate was

added. This conjugate binds to the captured Brucella-specific antibodies.
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The immune complex formed by the bound conjugate is visualized by
adding Tetramethylbenzidine (TMB) substrate which gave a blue reaction
product. The intensity of this product is proportional to the amount of
Brucella-specific 1gG antibodies in the specimen. Sulphuric acid was added
to stop the reaction. This produces a yellow endpoint color. Absorbance at

450 nm was read using an ELISA microwell plate reader.
4.5 Ethical Consideration

The study proposal was approved by the Institutional Review Board (IRB)
and the scientific research committee of the Master of Public Health
Program as well as the faculty of graduate studies scientific research board

council at An-Najah National University (Index 2).

The Directorate of Veterinary Services / Ministry of Agriculture and the
private companies in which the participants donating blood samples work
were addressed by official letters from An-Najah National University
(Index 3). An explanatory sheet was attached within the questionnaire in
which a full explanation of the research includes the purpose, nature of the
study, and the importance of participation. To ensure the confidentiality of
information; a declaration agreeing to participate in the study and give the

blood sample was included in each questionnaire.
4.6 Data collection and analysis

Data were analyzed with statistical software SPSS version 20" (SPSS Inc,

USA). A Chi-square test was used to determine the association between the
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prevalence of Brucella specific 1gG antibodies and the other investigated

factors. P-value < 0.05 was always considered statistically significant.



36

Chapter V
Results

5.1 Rose Bengal

In this study, using the Rose Bengal test, 26 variables were analyzed as risk
factors associated with the prevalence of brucellosis among veterinarians
and animal production engineers in the northern West Bank-Palestine. Chi-
square test resulted in 5 variables as significant occupational risk factors as
shown in table 5, the overall prevalence rate was 29% (29, n= 100).
According to age, all participants were categorized into five age groups.
The result of the Rose Bengal test showed that the prevalence rate was
higher in the older participants (> 45 years) with 10 positive samples (n =
20) and the prevalence rate was 50%, followed by participants with age (36
-40 years) with 4 positive samples (n = 10) with a rate of 40%, (30 -35)
years 8 positive samples (n=25) were positive with a rate of 32%, (24-29
years), 7 samples (n = 40) were positive with a rate of 17.5%. All samples
from participants with age group (41 — 45 years) (n=5) were negative.
There was a significant difference between the five age groups.

(P = 0. 048).

The participants were divided into two groups according to their
knowledge of a previous infection with Brucellosis. The prevalence rate of
the brucellosis was 60% (9, n=15) in the group with previous knowledge,
which significantly higher than the 23.5 % rate of participant that don't

know about the previous infection (20, n=85) (P = 0.004)
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Concerning the work sector, participants in the public sector had a higher
prevalence rate of 47.1% (16, n=34) than those in the private sector19.7%
(13, n= 66). There was a significant difference between the two groups

(P=0.004).

The participants were grouped if they work directly in vaccinating animals
against brucellosis or not. The prevalence rate of brucellosis among
working participants was 40.0 % (16, n = 40), compared to 21.7% (13, n =
60) in the participants not dealing with the vaccine. There was a significant

difference between the two groups (P = 0.048).

Based on the necessary protective gear used when carrying out the
vaccination against brucellosis, the participants were categorized into two
groups if they use it or not. The prevalence rate was significantly higher in
the group who wear the necessary protective clothes with 38.5% (20, n =
52) compared to 18.8% in the group of participants who don’t (9, n = 48)
(P =0.03).

The gender, education level, specialization, previous family members ever
suffer from brucellosis, work nature, animals you interact with, take blood
samples from animals, work period in years, annual birth intervention rate,
deal with aborted fetuses and tissues to take Samples to the laboratory,
work to clean the uterus when retention manual placenta and uterine tissue
and times to be repeated, ask the owner if the animal is vaccinated against
brucellosis before intervening when giving birth or cleaning the uterus

from the placenta and fetal membranes, use the appropriate protective
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equipment when interfering with childbirth and intrauterine cleansing of
the placenta and fetal tissue, the diagnostic autopsy of dead animal corpses
held, wear protective clothing When performing the diagnostic autopsy of
dead animals, some sterilizers be used to wash and sterilize hands after
interventions in obstetrics and uterine cleaning of the retained placenta and
fetal membranes, type of disinfectant you use, the vaccine happen to come
into contact with the skin, or did a needle prick During the vaccination
process against brucellosis and blood samples taken for laboratory
diagnosis and notified to the concerned authorities When diagnosis and
suspicion of animal’s infection with brucellosis to be tested for brucellosis
were not significantly associated with Rose Bengal result (see the results

for these factors in the tables 9,10 and 11 on index 3.
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Table 5: Results of the RBT test and P-value for significant risk factors
for Brucellosis among veterinarians working in veterinary health care
in the northern West Bank.

Risk Factor +ve | -ve P value
Age (years) (24-29) 7 33
(30-35) 8 17 0.048*
(36-40)
(41 —45)
45< 10 10
Previous infection Yes 9 6 0.004*
No 20 65
Sector Public 16 18 0.004*
Private 13 53
Work directly in Yes 16 24 0.048*
i IR I
The necessary Yes 9 32 0.033*
\?VI;)Ortr?C(;:Jvrei rc]::;’othes are No 20 39
vaccination
5.2 ELISA

5.2.1: Social factors.

In this study, 100 blood samples were analyzed by the ELISA test,
representing the target governorates (Table 6). The overall prevalence rate
was 76%. Out of 29 samples collected from Jenin, 22 (75.8 %) were
positive. In Nablus 18 samples (n= 22) were positive with a rate of 81.8%.
In Qalgiliya, 16 positive samples (n=18), with a rate of 88.9%. Finally, 20
positive samples (n= 31) Tulkarm were recorded with a prevalence rate of

64.5%. There were no significant differences between the four
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governorates (P = 0.195). According to gender, 75 positive samples out of
98 investigated males with a rate of 76.5%. One sample of the two
collected from female participants was positive with a rate of 50%. There
was no significant difference between males and females (P= 0.654).
Concerning age, the participants were divided into five age groups. The
prevalence rate was 100% in both a > 45 years, (20, n=20), and 36 — 40
years (10, n=10). 80% rate was detected in the age group 41 -45 years (4,
n=5). The age group 24 -29 years rate was 70%, (28, n=40), 56% in (30-35
years) age group (14, n=25). There was a significant difference between the

five age groups. (P = 0. 024).

The participants were divided into four groups according to the educational
level, it was found that the prevalence rate of brucellosis according to each
group is as follows: participants with Bachelor ( n = 86 ) 63 samples were
positive with a rate of 73.3%%, the participants with the Master level (n =
8 ) 7 samples were positive with a rate of 87.5%, the participants with
Ph.D. ( n = 2 ) 2 samples were positive with a rate of 100%, finally,
participants with Diploma ( n =4) 4 samples were positive. There was no
significant difference between groups according to the level of education (P
= 0.827). Based on professional specialty, participants were divided into
two groups: veterinary medicine (n = 89), and animal production (n = 11).
Our findings showed that the prevalence rate of brucellosis in veterinary
medicine was 74.2% (66, n = 89), and animal production 90.9% (10, n =
11). There was no significant difference between the two groups according

to professional specialty (P = 0.467). Regarding the participant's
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knowledge of a previous infection with brucellosis; the prevalence rate of
the brucellosis was 100% (15, n=15) in the grope with previous knowledge,
which higher than the 71.8 % rate of participant that don't know about the
previous infection (61, n=85). There was no significant difference between
the two groups (P = 0.062). The prevalence rate in the participants with
knowledge about previous family infection was 75% (3, n=4) compared to
76% with participants that did not know (73, n=96). There was no

significant difference between the two groups (P = 0.976).

Table 6: The results of the ELISA brucellosis test and P-value for social
risk factors for veterinarians working in veterinary health care in the
northern West Bank.

Risk factors +ve -ve P value
Gender (sex) Male 75 23 0.654
Female 1 1
Workplace (City) Jenine 22 !
Nablus 13 4
Qalqgylia 16 ’ 0.195
Tulkarm 20 11
(24-29) 28 12
Age (years) (30-35) 14 11
(36-40) 10 0 | 0.024*
(41-45) 4 L
(45<) 20 0
Diploma 4 0
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Education level Bachelor 63 23
Master 7 1 0.827
PhD 2 0
Specialization ]
Veterinary 66 23 0.467
Medicine
Animals 10 1
Production
you ever had
brucellosis Yes 15 0 0.062
No 61 24
your family members
ever Yes 3 1 0.976
suffer from
brucellosis No 73 26

5.2.2: Work Nature and Sector

Concerning the work sector, participants in the public sector had a higher
prevalence rate of 94.1% (32, n=34) than those in the private sector66.7%
(44, n=66). There was a significant difference between the two groups (P =

0.010).

Based on the nature of work, the participants in the office and
administrative type 63.6% (7, n=11) while in the field supervision and
treatment was 77.5% (69, n=89). There was no significant difference

between the two groups (P = 0.514).

According to the animal species that participants deal with, they were

divided into two groups: Food animals, pets’ animals. The prevalence rate
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of brucellosis in the participants dealing with food animals was 77.6 % (76,
n=98) while the two samples of the participants dealing with pets’ animals
were negative. There was no significant difference between the three

groups (P = 0.033).

According to taking blood samples from animals to be tested with
brucellosis or not, the participant's answers were categorized into two
groups if they do or not. The prevalence rate of brucellosis among the
participants in the first group was 77.6% (52, n=67) compared to 72.7%
(24, n=33) in the participants who didn’t take a blood sample. Also, there

were no significant differences between the two groups (P = 0.621).

The participants were grouped if they work directly in vaccinating animals
against brucellosis or not. The prevalence rate of brucellosis among
working participants was 82.5 % (33, n = 40), compared to 71.7% (43, n =
60) in the participants not dealing with the vaccine. There were no

significant differences between the two groups (P = 0.155).
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Table 7: Results of the ELISA brucellosis test and P-value for work
nature risk factors for veterinarians working in veterinary health care
in the northern West Bank.

Risk factors +ve | -ve |P value

Sector Public 32 | 2 |0.010*
Private 44 | 22

Work nature Administrative 7 4 | 0514
Field supervision and 69 | 20
treatment

Animals you interact Food animals 76 | 22 | 0.033*

with Pets 0 2

Take blood samples Yes 52 | 15 | 0.621

from animals to be No 24 | 9

tested for brucellosis.

Work in Brucellosis Yes 33 | 7 | 0.155

vaccination program No 43 | 17

5. 2. 3 Exposure factors

Regarding the length of the work period in years, the participants have
divided into five groups; the prevalence rates were 67.6%in the participants
with work length of (1- 5) years (25, n=37), 10 positive samples (n = 20)
were detected in the participants with work length of (6-10) years with a
rate of 50%. 15 positive samples were detected in the participants with (11
-15) years of experience (n = 15) with a rate of 100%, in (16-20) years of
work experience, 7 samples were positive (n = 8) with a rate of 87.5%, 19
positive samples were detected in the participants with>20 years of
experience (n=20) with a rate of 95%. There was a significant difference

between the five work length groups (P = 0.008).
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According to the number of annual medical interventions in the delivery of
animals, the participants were grouped into five categories, no intervention,
<5, 6-10, 11-15, and >15 times. The prevalence rate in the participant had
no intervention was 76.9% (10, n=13), the participants with (< 5) annual
delivery interventions with a rate of 70.6% (12, n=17), the (6-10) times
with a rate of 62.5% (5, n= 8). The participants with (11-15) times annual
intervention had a rate of 71.4% (10, n = 14). 81.2% rate detected in (> 15)
times (39, n=48). There were no significant differences between the five

groups (P = 0.890).

Based on the participants' handling of the aborted embryos and tissues and
taking samples for the laboratory, the participants were divided into two
groups if they do or not. The prevalence of brucellosis was higher in the
group that practice with 77.8% (49, n=63) compared to 73% in the
participants that didn’t practice (27, n= 37). There were no significant

differences between the two groups (P = 0.585).

The participants were categorized into two groups based on the interfering
with uterine lavage and retained placenta. The prevalence of brucellosis
was equal in the two groups who interfere with 76% (57, n=75) and76% in
the participants that didn’t (19, n=25). However, there was no significant
difference between the two groups (P= 0.840). Besides, the participants
were divided into two groups according to how many times their
interference to: <5 and> 5 times. The prevalence rate in the first group was

78.4% (40, n=51) compared to 73.5% in the participants who had less than
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5 times (36, n=49). There was no significant difference between the two
groups (P =0.458). Participants were divided into two groups based on
asking the owner of the animal is vaccinated against brucellosis before
intervening. The prevalence rate of brucellosis was 74.5% (38, n=51) in the
group who don’t ask compared to 77.6% in the group who do (38, n=49).

There was no significant difference between the two groups (P = 0.605).

According to using the appropriate protective equipment when interfering
with parturition and intrauterine cleaning the placenta and fetal tissues, all
participants were divided into 13 groups. The result of the ELISA showed
that the prevalence rate was higher with a rate of 100% in the each groups
of participants who use the (plastic overall), (long sleave + plastic overall),
(gloves + long sleave + plastic overall), (gloves + gown + mask), (gloves +
gown + long sleave + plastic overall), and (gloves + long sleave + mask +
plastic overall) as protective equipment’s( (1, n=1), (1, n=1), (4, n = 4),
(1,n=1),(1d,n=1)and (2,n=2) respectively, followed by participants
use (gloves) with 14 positive samples (n=17) with a rate of 82,4%, 24
positive samples were detected in the participant who use (gloves + long
sleave) as protective equipment ( n = 30 ) with a rate of 80% , the group
who not use (any protective) equipment with 10 positive samples (n=13)
with prevalence rate was 76.9%, the prevalence rate was 65.4% in group
who use (long sleave) (n=26) as a protective equipment with 17 positive
samples, the rate was 50% in the group who use (gloves + long sleave +
mask) with 1 positive sample ( n = 2 ),finally all samples from participants

with use (gloves + gown) (n=1) and (gloves + long sleave + gown) (n=1)
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were negative respectively. There were no significant differences between

13 groups (P =0.922).

Based on the necessary protective gear used when carrying out the
vaccination against brucellosis, the participants were categorized into two
groups if they use it or not. The prevalence rate was in the group who wear
the necessary protective clothes with 78.8% (41, n = 52) compared to
72.9% 1in the group of participants who don’t (35, n = 48), there were no

significant differences between the two groups (P = 0.507).

According to the place where is the necropsy of dead animals performed,;
participants were categorized into three groups: Field, PM lab, and both of
them. ELISA results showed that the prevalence rate was 100% (11, n =
11) in both field and PM lab group followed by the group who do that in
the field with (57, n = 77) with a prevalence rate was 74%, finally, 66.7%
in the PM lab group (8, n = 12). There was no significant difference

between the three groups ( P=0.344).

The participants were categorized into two groups based on wearing
protective clothes when performing the diagnostic autopsy of dead animals,
the prevalence rate in the participant who does was 78.1% (50, n= 64)
compared in the participant's group who did not 72.2% (26, n= 36), There

was no significant difference between the two groups (P=0.371).

All participants were divided into two groups according to using sterilizers

to wash and sterilize hands after intervention in obstetrics and uterine
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cleaning of the retained placenta and fetal membranes. The prevalence rate
of brucellosis in the group who use sterilizers was higher (72, n = 93) with
a rate of 77.4%compared by a group of participants who don’t use (4, n="7)
with a rate of 57.1%. There was no significant difference between the two

groups (P = 0.424).

All samples from participants categorized into 13 groups based on the type
of disinfectants use, the results of ELISA showed that the prevalence rate
was higher in the following each groups with a rate of 100% who do not
use (any disinfectants), (chlorin, quarter ammonia), (alcohol + iodine),
(water + soap + alcohol), (alcohol + potassium permanganate) and (alcohol
+iodin +water +soap + Dettol) ((5,n=5), (1, n=1), (1, n=1), (8, n =8),
(2,n=2), (2, n=2) and (1, n = 1) respectively ), followed by the rate of
81.8% in the group who use (alcohol) as disinfectant with 36 samples were
positive ( n = 44), the prevalence rate was 75% in the both groups who use
(iodine) and (Dettol) (3, n = 4) and (3, n = 4) respectively), the group who
use (potassium permanganate) with 2 positive samples (n = 3) with a rate of
66.7%, the prevalence rate in the group who use the (water + soap) was
50% with 12 samples were positive (n = 24), finally all samples in the
group who use the (chlorin + detol) as disinfectant were negative . There

were significant differences between the 13 groups (P= 0.006).

The participants were divided into two groups according to the accidental
vaccine contact during the vaccination against brucellosis. The prevalence

rate of brucellosis was 87.9% in the group with contact (29, n = 33) and
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70.1% in the group without contact (47, n = 67). There was no significant

difference between the two groups (P=0.139).

Participants were categorized into two groups based on blood samples
taken for laboratory diagnosis and notified to the concerned authorities
when diagnosis and suspicion of an animal infected with brucellosis. Our
findings showed that the prevalence rate in the group who practice was
higher with a rate of 76.1% with (67, n = 88) compared to the other group
75% (9, n = 12). There were no significant differences between the two

groups (P =0.922).

Table 8: Results of the Elisa test and P-value for risk factors for
veterinarians working in veterinary health care in the northern West
Bank (Exposure factors).

Risk factors + ve -ve P-value
(1-5) 25 12
(6-10) 10 10
Work period in years (11-15) 15 0 0.008*
(16-20) 7 1
(>20) 19 1
(0) 10 3
(<5) 12 5
Annual birth intervention (6-10) 5 3
rate (11-15) 10 4 0.890
(> 15) 39 9
Deal with aborted fetuses Yes 49 14
and tissues No 27 10 0.585
Work to clean the uterus Yes 57 18
when placenta retention No 19 6 0.840
How many 5=>) 36 13 0.458
(5<) 40 11
Ask the owner of the animal Yes 38 11 0.605
IS vaccinated against No 38 13
brucellosis Before
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reproductive intervention

Not use 10 3
Gloves 14 3
Long sleeve | 17 9
Plastic 1 0
overall
Gloves+ 0 1
gown
Gloves+ long| 24 6
Use the appropriate protective sleave
equipment When interfering [Long sleave+| 1 0 0.922
with childbirth and p|a3tic
intrauterine cleansing overall
of the placenta and fetal | G|oyes+ 0 1
tissue. gown+ |Ong
sleave
Gloves+long| 1 1
sleave+ mask
Gloves+ long| 4 0
sleave+
plastic
overall
Gloves+ 1 0
gown+ mask
Gloves+ 1 0
gown+ long
sleave+
plastic
overall.
Gloves+ long| 2 0
sleeves+
mask+ plastic
overall
The necessary protective Yes 41 11
clothes are worn when No 35 13 0.507
carrying out the vaccination
against Brucella.
The diagnostic autopsy of | In Field 57 20
dead animal corpses held In PM lab 8 4 0.334
both of them| 11 0
Wear protective clothing Yes 50 14
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when performing the No 26 10 0.371
diagnostic autopsy of dead
animals.
Some sterilizers are used to Yes 72 21 0.424
wash and sterilize hands after No 4 3
interventions in stetrics.
Alcohol. 36 8
lodine 3 1
Water+ soap| 12 12
Not use 5 0
Potassium 2 1
permanganate
Chlorin 1 0
Dettol 3 1
Type of disinfectant you use. Quarter 1 0 0.006*
ammonia.
Alcohol + 8 0
lodine
Water+Soap+| 2 0
Alcohol
Alcohol + 2 0
Potassium
permanganate
Chlorine + 0 1
Dettol
Alcohol + 1 0
lodine
+Water+
Soap+ Dettol.
The vaccine happens to come Yes 29 4
into contact with skin or did a
needle prick During the No atl 20 0.139
vaccination process against
brucellosis.
Blood samples were taken for Yes 67 21
laboratory  diagnosis and 0.922
notified to the concerned
No 9 3

authorities When diagnosis
and suspicion of animal’s
infection with brucellosis
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Chapter VI
Discussion

6.1 Study main findings

In this work, we investigate the prevalence of human brucellosis as an
occupational disease in the animal health caretaker and related risk factors.
We analyzed 100 blood samples collected from veterinarians and par-
veterinarians from four target governorates in the north West Bank using
the ELISA test. The prevalence of brucellosis among veterinarians in the
target governorates in the northern West Bank was 76%. this rate is higher
compared to the neighboring countries in the Middle East and Developed
countries worldwide. In Jordan, a study investigating the prevalence of
brucellosis among veterinarians was conducted in different regions in the
country. Samples were taken from 66 veterinarians showing infection of
10.6% clinically and they were subjected to medical supervision, while the
rate of subclinical infection was 43.94% (Abo-Shehada et al., 1991). In
Turkey, the incidence of occupational brucellosis was 11.8% (Kutlu et al.,
2014). In a cross-sectional study conducted in Hamadan, western Iran
between 2014-2015, it was found that the prevalence rate of brucellosis
among veterinarians was 17% (Mamani et al., 2018). The prevalence of
brucellosis among veterinarians working in the Indian states ranges
between 34% -2.26% (Agasthya et al., 2007). The prevalence of brucellosis
among veterinarians in Ismailia Governorate, Egypt is 44.2% (Farghaly et
al., 2018). The variation of brucellosis prevalence may be attributed to the

endemic nature of the disease in animals in Palestine (Awwad et al., 2017)
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and the diversification and mixed farming of livestock make animal health
care workers vulnerable to the disease (statistics 2014). Besides, the
insufficient staff and their higher involvement in animal health care
activities as well as the cost and availability of resources and equipment

(Shome et al., 2017).

In our current study, seropositivity was higher in males 76.5% compared to
50% in females. Although there was a difference in seropositivity between
the sexes, it was not statistically significant, significantly, high-risk
occupations for brucellosis are men (Ali et al., 2013), (Ramos et al., 2008).
Especially the profession of veterinary medicine, as it is considered one of
the male professions in the Middle East, unlike in developed countries
(Kutlu et al.,, 2014), possibly due to the small number of female
participants (Mangalgi et al.,, 2016). Male gender-related higher
seroprevalence has been reported from many countries, India (Thakur and
Thapliyal 2002), Bangladesh (Rahman et al., 2017), Turkey (Kutlu et al.,
2014), and Pakistan (Ali et al., 2013).

In our current study, seropositivity was highest in the age group over 45
years at a rate of 100%, followed by the age group 36-40 at a rate of 80%.
There were Significant statistical differences indication that advancing age
increases the risk of brucellosis among veterinarians. These results agree
with previous studies stating that the advanced age of veterinarians is
associated with an increased risk of developing brucellosis (Abo-Shehada

et al., 1991). This may be since people in this age group are more at risk for
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brucellosis due to the longer exposure period (Mukhtar 2010), (Ramos et
al., 2008). The results of our current study are in line with Ramos et al, as
he stated that seropositivity is the highest for the age group above 41 years
and that there is a significant association between this age group and
brucellosis seropositivity (Ramos et al., 2008). Likewise, Nikokar et al.,
2011 found that the highest seropositivity was observed in the oldest age
group older than 45 years, at 30.5%, and showed that seroprevalence
increased with advanced age (Nikokar et al., 2011), perhaps this result
explains the fact that a longer period of exposure to the disease means more
frequent exposure to the disease through more veterinary practices during a

longer life span.

In our current study, seropositivity in the category, Ph.D. level, was 100%,
Masters category, 87.5%, there was no statistically significant indication,
but the results were in contrast to previous studies, where we found that the
risk of developing brucellosis increases in the groups with a higher
educational level among veterinarians. in previous studies, the relationship
between education level and the risk of brucellosis was investigated. These
studies found that there is no significant association between these two
variables, although these studies have found that the risk of the prevalence
of brucellosis increases in groups with a lower educational level (Mamani
et al., 2018), (Rahman et al., 2017), (Shome et al., 2017), (Mukhtar 2010)
and (Sofian et al., 2008). Perhaps what explains this result is that most of
the participants in our study have a higher level of education and specialists

compared to the participants in other similar studies, in addition to the fact
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that the master’s and Ph.D. degrees mean longer life, more practices, and

greater disease exposure.

We have investigated the relationship between specialization in the
profession and the risk of infection with brucellosis. Veterinarian samples
accounted for 89% while for animal production specialists 11%, the
seropositivity of the animal production category is the highest 90.9% while
for veterinarians 74.2%, there is no significant statistical for this
relationship. In a study conducted in Korea, the prevalence of brucellosis
among veterinarians was relatively low at 0.4%. This may be attributed to
the fact that the vets have a deep knowledge of the spread of zoonotic
diseases and therefore they are keen to apply preventive measures more
(Ali et al., 2013) and (Lim et al., 2011). In a study by (Mangalgi et al.,
2016), the rate of brucellosis seropositivity among veterinarians was lower

than in some other professions.

On the other hand, other studies do not agree with the previous opinions, as
they found that the prevalence of brucellosis among veterinarians is higher
compared to other high-risk occupations (Lytras et al., 2016). Agasthya et
al. found a significant relationship between the veterinary profession and
the risk of the prevalence of brucellosis compared to other high-risk
professions (Agasthya et al., 2007). This may be attributed to the fact that
unique veterinary practices make humans in close contact with different
types of sick animals, which makes them more vulnerable to pathogens of

animal origin, including Brucella (Abd ElI Hameed et al., 2012), perhaps
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this result can be explained in our study that the number of participants
specialized in animal production is small and constitutes only 11% in
addition to the fact that most of them work in animal immunization

programs against brucellosis.

We investigated the relationship between the personal history of brucellosis
and the risk of the prevalence of brucellosis among veterinarians. The
seropositivity was the highest for the group with a history of brucellosis
100% compared to the group that did not 71.8%. There is no statistical
significance. These results coincide with the Mamani et al study, where it
was reported that seropositivity in individuals with a history of brucellosis
1s much higher, possibly due to the individuals ’continued contact with

infected animals and contaminated products(Mamani et al., 2018).

We also investigated the relationship between the participants whose
families have a previous history of brucellosis and the prevalence of
brucellosis, the seropositivity of the participants whose families have a
previous history of brucellosis is 75%, while the participants whose
families do not have a previous history of brucellosis, the seropositivity is
76%, there was no statistical significance for considering the previous
family history of brucellosis as a risk factor that increases the prevalence of
brucellosis (Mamani et al., 2018). There are previous studies that are
inconsistent with finding statistically significant differences between
brucellosis and a positive family history of brucellosis (Sofian et al., 2008)

and (Almuneef et al., 2004). It should be noted that exposure of family



57
members to the same risk factors leads to the infection of one or more
individuals with the disease (Sofian et al., 2008). Perhaps this result can be
explained by the fact that the participants in this study are specialists and
they are considered one of the most high-risk groups to be infected with
brucellosis, mainly because of the profession, which is more important than

the common family living factors.

In this study, the relationship between the type of the work sector and the
prevalence of brucellosis among veterinarians was investigated. We found
a strong statistically significant relationship to the seropositivity of
veterinarians working in the public sector 94.1%, while for veterinarians in
the private sector it was 66.7%. In a previous study, the results were on the
contrary, as the seropositivity of veterinarians working in the private sector
was higher. Perhaps this interpretation is that veterinarians in the private
sector have more contact with sick animal species in general, on the other
hand, that veterinarians in the public sector often work in Healthier
environments and more preventive measures (Kutlu et al., 2014), Perhaps
the result in our study explains that the process of vaccinating animals
against brucellosis is carried out by veterinarians from the public sector
only according to the policies and decisions of the Palestinian Ministry of
Agriculture, in addition to the veterinary practices that are carried out by

veterinarians in the public sector in particular for them.

Many previous studies investigated the relationship between the nature of

work and the prevalence of brucellosis. In our study, we found the
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seropositivity of field practicing veterinarians 77.5% higher than that of
administrative veterinarians 63.6%. There is no statistically significant
relationship between these two variables, the results of Shome et al, where
he found in his study that those who interact with farm animals directly and
continuously are at a high risk of infection with brucellosis compared to
individuals who are not in direct and continuous contact with farm animals
(Shome et al., 2017), the veterinarians who vaccinate against Brucella in
food-producing animals, and handle embryos, fetal membranes and aborted
fetal fluids are more susceptible to brucellosis than veterinarians who do
not undertake these activities (Kutlu et al., 2014),(Mukhtar 2010), (Mishal
et al.,, 1999) and (Farghaly et al., 2018). Perhaps this result can be
explained in our study that field practitioners are more susceptible to
disease due to the frequency of special veterinary practices in quantity and
quality such as dealing with vaccination, dealing with infected animals
through intervention in the process of animal birth, cleaning the uterus

from confined fetal waste, surgical interventions and many practices.

Some studies and researches look at zoonotic diseases, especially
brucellosis, which give importance to the occurrence of disease in animals
and its transmission to humans, whose focus is on food-producing animals,
(Sofian et al., 2008), (Shome et al., 2017). This may be explained by the
fact that the vast majority of human brucellosis infections are related to
Brucella strains associated with food-producing animals such as B. abortus
associated with cows, B. melitenses associated with goats and sheep, B. suis

associated with pigs (Mukhtar 2010), (Shome et al., 2017).
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In this study, the seropositivity was higher for veterinarians who deal with
food-producing animals 77.6%, while no seropositivity was recorded for
veterinarians who deal with pets. These differences are statistically
significant, meaning that dealing with food-producing animals is a risk
factor that increases infection with brucellosis, that is, there are higher risks
associated with the type of animal someone is dealing with (Mukhtar
2010). The return to the emergence of new foci of brucellosis and the
change in the epidemiological pattern of the disease during the past 25
years was due to large-scale livestock farming (Shome et al., 2017). Omer
et al, report contact with animals and especially sheep (Omer et al., 2002)
and exposure to cows and/or buffaloes/goats (Mangalgi et al., 2016) as a
risk factor for the prevalence of brucellosis (Omer et al., 2002). The raising
of livestock and their vaccination against brucellosis were significant risk
factors (Sofian et al., 2008). Perhaps this result can be explained in our
current study that the common Brucella species that infect animals and are
transmitted to humans are associated with food-producing animals such as
B.abortus are associated with cows and B. melitensis in goats and sheep, in
addition to that veterinary practices in food-producing animals have

associated with exposure to disease more compared to pets.

This study showed through its results that taking blood samples from
animals by veterinarians to test for brucellosis is not an important risk
factor that increases brucellosis as the seropositivity was 77.6%, and 72.7%
for veterinarians who do not do so, these differences do not a significant

statistical indication. Veterinarians practice special medical practices that
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bring them into direct and strong contact with sick animals, which exposes
them directly to pathogens of animal origin (Abd El Hameed et al., 2012).
It is a scientifically proven fact that quality and quantity contact with
animals infected with brucellosis is an important source of human infection
with this disease (Shome et al., 2017). Veterinarians usually take blood
samples from animals to ensure that brucellosis is diagnosed when
suspected of the disease, Mishal et al reported that 43.8% of people who
had contact with cows' blood were infected with brucellosis (Mishal et al.,

1999).

Many studies have investigated the relationship between the process of
vaccinating animals against brucellosis and the prevalence of this disease,
as well as in this study, the seropositivity of veterinarians who practice
vaccinating animals against brucellosis was 82.5% higher compared to the
veterinarians who do not do so 71.7%, these rates It does not give a
statistically significant difference, several previous studies do not agree
with this view to some extent its finding that the most important
occupational risk factors that increase the risk of brucellosis in
veterinarians, one of which is the vaccination of against brucellosis
(Farghaly et al., 2018), keeping cattle and cattle vaccination were
significant risk factors (Sofian et al., 2008), and the vaccine did cause
brucellosis in some humans that were accidentally exposed (Ashford et al.,
2004). Kutlua explains this opinion in his study, where he explained the
risks of dealing with the vaccine against Brucella, which can cause a

brucellosis infection to veterinarians either by needle prick or conjunctiva
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or through the mucous membranes of the nose and mouth (Kutlu et al.,
2014). There may be some agreement between our study and other similar
studies, the difference may be slightly due to the high seropositivity rate of
the disease among the participants in our study, 76%, which plays some

role by making the ratios more convergent between the variables.

In this study, one of the risk factors of exposure was investigated, which is
the length of work in the profession and the prevalence of brucellosis. We
obtained seropositivity which is the highest in the groups that worked for
more years. This relationship has a strong correlation that gave a
statistically significant difference, (Abo-Shehada et al., 1991), (Mukhtar
2010). Dealing with animals and contacting them for a longer period is
significantly associated with seropositive brucellosis in humans (Rahman et
al., 2017). Perhaps this result can be explained by the fact that a longer
period of work means more frequent special veterinary practices, which
leads to repeated exposure to the disease more quantitatively and

qualitatively.

In the current study, the extent of the relationship between the annual
intervention rate in the animal parturition process and the prevalence of
brucellosis was investigated, the seropositivity of those who intervened in
the process of parturition of animals was more than 15 times 81.2%, and
the seropositivity of the individuals who did not interfere at all was 71.4%,
these rates do not give a statistically significant difference. In her study,

Mukhtar mentioned that there is a statistically significant difference
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between individuals who intervene in parturition and those who did not
(Mukhtar 2010) the professional risk increases among veterinarians during
the birth or abortion of animals (Farghaly et al., 2018) infected cowshed
workers tend to assistance more in calf parturition (Mishal et al., 1999). It
was found that an increased number of performing parturition was
associated with an increased risk of prevalence occupational brucellosis
(Kutlu et al., 2014). There may be some agreement between our study and
other similar studies, the difference may be slightly due to the high
seropositivity rate of the disease among the participants in our study, 76%,
which plays some role by making the ratios more convergent between the

variables.

In the present study, the extent of the relationship between cleaning the
uterus from the placenta and retained tissue, the number of recurrences, the
aborted tissue and fetal biopsy, and the prevalence of brucellosis was
investigated. We found that these factors did not give a statistically
significant difference. The vet performs some medical practices in the field
that may bring him into close contact with animals and increase his
exposure to pathogens (Abd ElI Hameed et al., 2012). These results were
inconsistent with some previous studies which reported that interacting
with infected animals during miscarriage or parturition and contact with
laboring fetuses and the placenta is a risk occupational factor that increases
the prevalence of brucellosis (Abo-Shehada et al., 1991). Lim et al found
that handling the placenta of an affected animal is one of the routes for

brucellosis (Lim et al., 2011). Mishal et al indicate in their study that
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brucellosis is more common among individuals who have had contact with
the placenta (Mishal et al., 1999). The placenta and fetal membranes
resulting from a sick animal are contaminated with Brucella, which is one
of the sources of infection for other animals and humans(Doganay and

Aygen 2003).

Previous studies have proven that veterinary practices like intervening
when giving birth or cleaning the uterus from the placenta and fetal
membranes the main occupational risk factors that increase the prevalence
of brucellosis, (Mukhtar 2010), (Abd EIl Hameed et al., 2012) (Lim et al.,
2011). Therefore, the aim of finding out whether animals are immune to
brucellosis is to take appropriate preventive measures during veterinary
medical interventions to reduce the risk of developing brucellosis (Kutlu et
al., 2014), in this study, the knowledge that animals are immune to
brucellosis did not give any statistical significance as the seropositivity was
close. Among veterinarians who know an animal's medical history is 77.6%
and veterinarians who do not know the animal medical history are 74.5%.
Farghaly et al stated in their study that veterinarians who deal with animals
not immunized against brucellosis are 3.4 times more likely to contract
brucellosis than veterinarians who do not interact with these animals

(Farghaly et al., 2018).

Our results showed that the use of appropriate preventive equipment during
the obstetrics intervention and performing the autopsy on dead animals

were not associated with a decrease the brucella seropositivity. These
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results are in line with Abd EI Hameed et al, who indicated that the
relationship between veterinarians' practices and personal protective
equipment is weak, they explain this with improper or efficient use of these
types of equipment or providing inaccurate data during the interview (Abd
El Hameed et al., 2012). On the contrary, in a previous study conducted by
Nabukenya et al, it was found that seropositivity in individuals who did not
use the protective equipment was 2.5 times more than in individuals who
adhered to the protective equipment (Nubukenya et al., 2013). Use of
personal protective equipment as a preventive factor against brucellosis
(Acharya et al., 2018). Kutlue et al and Farghaly et al, where they indicated
that not using appropriate equipment and protective clothing is an
important factor that increases the risk of brucellosis (Farghaly et al.,

2018),(Kutlu et al., 2014).

The vet performs a diagnostic autopsy of the dead animals to spot the gross
lesions and take tissue samples to the laboratory to find out the cause of the
death, In our current study, we tried to find the relationship between the
application of diagnostic autopsy in certain places (field, laboratory, or
both) and its association with the risk of brucellosis. The seropositivity of
those who perform the diagnostic autopsy in the laboratory and the field
was recorded 100%, in the field 74%, in the laboratory 66.7%. These rates
indicate To a weakly correlated relationship between the location of the

diagnostic autopsy and the risk of brucellosis.
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Our study showed that the seropositivity of veterinarians who do not use
sterilizers is 100%, while the seropositivity of those who use one or more
sterilizers is much less than it. These differences have a strong relationship
between the use of sterilizers and the risk of infection with brucellosis. On
the contrary Abd El Hameed et al, showed that there is no significant
difference between those who use sterilizers and those who don’t use them
(Abd EIl Hameed et al., 2012). As indicated in the results of Acharya et al
.'s study, washing and taking a shower after work does not make a
significant difference to the risk of brucellosis (Acharya et al., 2018).
Disinfectants and sterilizers play an important role in microbial control

(Coelho et al., 2015).

One of the basic veterinary practices is vaccination against brucellosis. In
the current study, we tried to find the relationship between direct contact of
the vaccine by veterinarians as a result of an accident and the risk of
infection with brucellosis. the seropositivity of veterinarians who came into
contact with the vaccine was 87.9% higher than that of veterinarians who
had no contact with the vaccine, 70.1%. These rates do not indicate
statistical significance, these results are in line with a previous study by
Farghaly et al, who mentioned Needlestick Injury on Brucella vaccine
administration as non-significant (Farghaly et al., 2018). As for Abd El
Hameed et al., In the results of her study, it was indicated the carrying out
vaccination of animals against brucellosis has no significance(Abd El

Hameed et al., 2012).
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The results of the Kutlue et al. Study came to the contrary, as they
indicated that veterinary personnel have a high risk for occupational
brucellosis because of the increased probability of exposure to Brucella
livestock vaccines, and mentioned that needlestick injuries are the most
frequent type of exposure to the vaccine, and exposure may occur due to
scattering of the vaccine material and contact with the conjunctiva, often
while removing the syringe from the vaccine bottle (Kutlu et al., 2014). In
a previous study, it was proved that accidental exposure to animal
brucellosis vaccine, whether needle stick injuries, contact with conjunctiva,
or open wounds in humans, is associated with adverse local and systemic
clinical symptoms (Ashford et al., 2004). There may be some agreement
between our study and other similar studies, the difference may be slightly
due to the high seropositivity rate of the disease among the participants in
our study, 76%, which plays some role by making the ratios more

convergent between the variables.



67

Conclusion

Our current study showed that the prevalence rate of brucellosis among
veterinarians working in veterinary health care in the northern West
Bank/Palestine was very high (76%) compared to neighboring countries
and globally and that it represents a significant occupational risk,
veterinarians working in the public sector have a higher prevalence of
disease than veterinarians working in the private sector, handling of food-
producing animals, aging, long working period are occupational risk factors
that increase the prevalence of brucellosis among veterinarians, the use of
disinfectants and sterilizers during veterinary practices reduces the spread

of brucellosis.
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Recommendations

1. At the official and institutional level

Increase the number of staff assigned to immunize animals against
brucellosis in all veterinary directorates in all governorates to reduce
the amount of exposure and contact with animals of individuals, in
addition to raising the logistical level necessary to vaccinate the
largest possible number of animals in all regions.

Providing brucellosis vaccine in sufficient quantity at the appropriate
time, i.e. before the animal mating season, to ensure the vaccination
of the largest possible number of animals in all areas to limit the
spread of the disease among animals and its transmission to humans.
Increase coordination between veterinarians in the private sector and
veterinarians in the public sector to report new cases, increase
veterinary laboratories by regions to monitor cases of brucellosis
among animals, and reduce disease spread as soon as possible
Encouraging and financing studies and research investigating
brucellosis, whether at the animal or human level, to find out more
precisely the disease problem, especially since studies in this field
are few and rare in Palestine.

Conducting other studies similar to ours in all Palestinian areas,
including workers in high-risk professions affected by brucellosis,
such as veterinarians, butchers, workers in slaughterhouses, workers

in food processing lines of animal origin, and breeders.
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2. At the personal level

e The commitment by veterinarians to equipment and personal
precautions and the use of sterilizers and disinfectants when
veterinary practices reduce the risk of brucellosis.

e Dealing more carefully with the vaccine while vaccinating animals

against brucellosis to reduce accidental infections
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Index 2
Institutional Review Board (IRB) and the scientific research committee of
the Master of Public Health Program as well as the faculty of graduate
studies scientific research board council at An-Najah National University

/ ""fPr§Véi§n'ce'a‘hd risk fact
rthern Palestin” with
rersity IRB committee

)| E mail 2hgs@najah.edu
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Index 3

Results of the Rose Bengal test for no significant risk factors of brucellosis
for veterinarians working in veterinary health care in the northern West
Bank: Social factors

Risk factors +ve -ve | Pvalue

Male 29 69 0.361
Gender (sex) Female 0 2

Jenin 11 18
Workplace (cities) Nablus 5 17 0.106

Qalqgylia 8 10

Tulkarm 5 26

Diploma 2 2
Education level Bachelor 23 63 0.620

Master 3 5

PhD 1 1
Specialization Veterinary Medicine 24 65

Animals Production 5 6 0.202
your family members ever | Yes 2 2 0.345
suffer from brucellosis No 27 69
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Index 4

Results of the Rose Bengal test for no significant risk factors of brucellosis
for veterinarians working in veterinary health care in the northern West
Bank: factors related work nature

Risk factors +ve -ve | Pvalue

Administrative 2 9

Work nature Field supervision and | 27 62 0.402
treatment
Food animals 29 69

A_nlmals you interact Pets. 0 5 0.361

with

Take blood samples Yes 21 46

from animals.to be NO ) o5 0.462

tested for brucellosis
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Index 5

Results of the Rose Bengal test for no significant risk factors of brucellosis
for veterinarians working in veterinary health care in the northern West
Bank Exposure factors.

Risk factors +ve | -ve P value
(1-5) 7 30
(6 —10) 5 15
Work period in years. (11-15) 6 9 0.365
(16 -20) 3 5
>20 8 12
0) 5 8
Annual birth intervention (<5) 3 14
rate. (6 —10) 1 7 0.401
(11 -15) 3 11
(>15) 17 31
Deal with aborted fetuses Yes 20 43
and tissues to take Samples 0.430
to the laboratory No 9 28
Work to clean the uterus Yes 22 53 0.899

when retention manual

placenta and uterine tissue No / 18
How many 5=>0) 12 17
(6<) 37 |34 0.330
Ask the owner if the animal
is vaccinated against Yes 12 17
brucellosis Before 0.330
intervening when giving
birth or cleaning the uterus No 37 34
from the placenta and fetal
membranes.
Not Use 4 9
Gloves 7 10
Long sleeve 6 20
Plastic overall 0 1
Gloves+ gown. 0 1
Gloves+ long sleave 9 21
Use the appropriate Long Is||eave+plastic 0 1
protective equipment When overa
interfering with childbirth | Gloves+gownt+long 0 |1 0.903
and intrauterine cleansing sleave.
of the placenta and fetal | Gloves* long sleave+ 0 2
tissue. mask
Gloves+ long sleave+ 2 2
plastic overall.
Gloves+ gown+mask. 0 1

Gloves+ gown+ long 0 1
sleave+ plastic overall
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Gloves+ long sleaves 1 1
+mask+ plastic overall
The diagnostic autopsy of
dead animal corpses held In Field 21 56
In PM lab 3 9 0.438
Both of them 5 6
Wear protective clothing Yes 21 43
When performing
the diagnostic autopsy of 0.371
dead animals. No 8 28
Some sterilizers are used to | Yes 28 65
wash and sterilize hands
after interventions in 0.37
obstetrics and uterine
cleaning of the retained No . 6
placenta and fetal
membranes.
Alcohol. 14 30
lodine. 0 4
water+ soap 5 19
not use 3 2
Potassium permanganate | 0 3
chlorin 1 0
Dettol 1 3
Type of disinfectant you use | duarter ammonia. 0 1 0.340
Alcohol + lodine 3 5
Water+ Soap+ Alcohol 0 2
Alcohol + Potassium 1 1
permanganate
Chlorine + Dettol 0 1
Alcohol + lodine 1 0
+Water+ Soap+ Detol.
The vaccine happens to come | Yes 13 20
into contact with the skin or
did a needle prick During 0.108
the vaccination process No 16 51
against brucellosis
Blood samples were taken | Yes 27 61
for laboratory diagnosis and
notified to the concerned 0.922
authorities When the No 2 10

diagnosis
and suspicion of animal’s
infection with brucellosis
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