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Abstract

Brucellosis is a zoonotic disease which is endemic to certain regions of the world in-
cluding Sub-Saharan Africa. The aim of this article is to provide a recent and rapid re-
view on brucellosis prevalence in East African Community (EAC) countries. Literature
was obtained using Google Scholar search engine and screened for relevancy and ful-
filment of criteria to 1, 17, 4, 4, 30 and 29 articles retained for brucellosis prevalence
in Burundi, Kenya, Rwanda, South Sudan, Tanzania and Uganda. Recent literature
(published in the last decade 2010 to 2019) was considered for prevalence results in
this review. In EAC, livestock had an animal-level prevalence of 0.2% to 43.8%, 0.0%
to 20.0% and 0.0% to 13.8% for cattle, goats and sheep respectively. In humans, the
prevalence varied mostly between 0.0% and 35.8%. In conclusion, brucellosis is quite

prevalent in the region. The reported prevalence calls for plans or more efforts from
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1 | INTRODUCTION

Brucellosis is a bacterial zoonotic infection which is among the most
widespread and top neglected diseases in the world (World Health
Organization, 2012).

Brucellosis is caused by bacteria belonging to the genus Brucella
of which the most relevant species to livestock animal health
and public health are B. abortus, B. melitensis, B. ovis and B. suis
(Corbel, 2006; Godfroid et al., 2014). The infection in livestock ani-
mals occurs when the animals come in contact with infected animals,
materials from infected animals (aborted materials, fetal membranes,
vaginal discharges, milk, manure) or infected environment (Hamdy &
Amin, 2002; Kaur et al., 2018; Langoni et al., 2000; Mugizi, Bogvist,
et al., 2015; Mugizi, Muradrasoli, et al., 2015; Tekle et al., 2019). In
livestock animals such as cattle, goats, sheep and pigs, brucellosis

individual member countries and from EAC, as a region, to control brucellosis.

Brucella, brucellosis, East Africa, prevalence

causes abortions and other reproductive disorders such as stillbirths,
weak calves at birth, retained placenta and longer calving intervals
in female animals (Boukary et al., 2013; McDermott et al., 2013;
Schmutz et al., 1996).

Being a zoonotic disease, brucellosis is transmitted from ani-
mals to humans. Humans contract brucellosis when their skin (espe-
cially skin with cuts) or nasopharyngeal mucous tissues/membrane
come in contact with infected animals’ materials such as abortion
materials, fetuses, placental materials, vaginal discharges, urine
and manure (Corbel, 2006; Pappas et al., 2006). Humans are also
infected following the consumption of unpasteurized milk and
milk products and improperly cooked meat from infected animals
(Casalinuovo et al., 2016; Dadar et al., 2019). In humans, brucellosis
causes a febrile illness with intermittent fevers, sweats, chills, weak-

ness, malaise, headache, insomnia, anorexia, joint and muscle pain,
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constipation, sexual impotence, nervousness and depression (Acha
& Szyfres, 2001; Corbel, 2006; Food & Drug Administration, 2012;
Pappas et al., 2006). In human females, brucellosis may also be ac-
companied by abortion (Ali et al., 2016; Khan et al., 2001; Yang et al.,
2018).

Although neglected, brucellosis results in animal health burdens
for the farmers and is a public health concern. It is, therefore, im-
portant for countries to implement necessary measures to control
and eradicate brucellosis. For any measures to be implemented,
however, brucellosis prevalence and epidemiological data are
needed to form the basis for planning and tackling effectively this
zoonotic infection. In African countries, in general, brucellosis prev-
alence and epidemiological data have been presented in a number of
reviews (Akakpo & Bornarel, 1987; Boukary et al., 2014; Craighead
et al.,, 2017; Ducrotoy et al., 2015; McDermott & Arimi, 2002;
McDermott et al., 2013) and showed the presence and prevalence
of brucellosis on the continent in the recent past years. In EAC coun-
tries, in particular, a review is yet to be conducted to focus and pro-
vide updated data on brucellosis prevalence in the region.

The aim of this article was, therefore, to review and summarize
recent literature (2010-2019) on the prevalence of brucellosis in an-

imals and humans, with reference to EAC countries.

2 | METHODOLOGY
2.1 | Literature search

To write this review, a literature search was conducted using Google
Scholar database. Literature search was conducted for all relevant
and recent articles (published from 2010 to 2019) on brucello-
sis prevalence in the six EAC countries, namely, Burundi, Kenya,
Rwanda, South Sudan, Tanzania and Uganda (Figure 1). The used
search terms were “Brucellosis AND Prevalence AND Country”,
“Animal Brucellosis AND country”, “Human Brucellosis AND coun-
try”, “Bovine Brucellosis AND country”, “Caprine brucellosis and
country”, “Ovine brucellosis AND country” and “Porcine brucellosis
AND country”. Following literature search and articles screening, 1,
17, 4, 4, 30 and 29 articles were retained for results presentation
on brucellosis prevalence in Burundi, Kenya, Rwanda, South Sudan,
Tanzania and Uganda respectively (Figure 2).

In addition to Google Scholar literature search, relevant reports
on country's profiles were obtained and consulted from websites of
governments’ institutions such as National Bureaus of Statistics and
Ministries of Agriculture and from international institutions such as
Food and Agriculture Organization of the United Nations (FAO).

2.2 | Inclusion and exclusion criteria
To have a recent picture of brucellosis prevalence in EAC coun-

tries, articles were included if they reported on or included data on

brucellosis (animal and/or human) prevalence in at least one of the
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FIGURE 1 Map showing the location of the six EAC member
countries (in grey)

EAC countries (Burundi, Kenya, Rwanda, South Sudan, Tanzania and
Uganda), if they were published in the last decade (between 2010
and 2019) and if they were articles published in scientific journals.
Articles were excluded if they did not report on brucellosis preva-
lence in EAC countries and if they reported on brucellosis prevalence
in EAC countries but were published before 2010. Articles were also
excluded if they were review articles or were other scientific work

(theses, posters and reports) not published in scientific journals.

3 | RESULTS

In EAC and in the last decade (2010 to 2019), a number of stud-
ies have been conducted on both animal and human brucellosis
prevalence. The number of brucellosis studies in the EAC countries
is, however, different from more brucellosis studies conducted in
Uganda, Tanzania and Kenya compared with Rwanda, South Sudan
and Burundi.

3.1 | Brucellosis prevalence in Burundi

Burundi is the second smallest EAC country located at the West of
the regional block (Figure 1) and sharing borders with Rwanda at
the North, Tanzania at the East and South, Rwanda and Democratic
republic of Congo at the West. Burundi has a total area of 27,834
square kilometres and a population estimated at 11.5 million (World
Bank, 2019). Burundi's most popular livestock are small ruminants
(Desiere et al., 2015) with 40% to 60% of rural households owning
goats and/or sheep compared to 10% to 20% of the rural households
owning cattle (Jeni¢ek & Grofova, 2015). According to 2018 estima-
tions by FAO, there were 3,249,827 goats, 1,110,936 cattle, 774,689
pigs and 548,608 sheep in Burundi (FAO Corporate Statistical

Database, 2020). Cattle rearing is especially observed in the Imbo
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Literature search for articles reporting on brucellosis prevalence and published in the last decade
(2010-2019) for EAC countries: 250 unique articles and scientific works (on or reporting on
brucellosis prevalence) found from literature: 12 articles for Burundi, 46 articles for Kenya, 32 articles
for Rwanda, 35 articles for South Sudan, 68 articles for Tanzania and 57 articles for Uganda

11 articles were excluded for Burundi

32 articles were excluded for Kenya

28 articles were excluded for Rwanda

31 articles were excluded for South Sudan
39 articles were excluded for Tanzania

28 articles were excluded for Uganda

— Articles were excluded for:

(1) not containing brucellosis prevalence data

(2) containing brucellosis prevalence data but were:

- published before 2010

- theses

- review articles

- other scientific workers (posters, reports
not published in scientific journals

85 unique articles retained for results presentation on brucellosis prevalence: 1 article for Burundi, 17
articles for Kenya, 4 articles for Rwanda, 4 articles for South Sudan, 30 articles for Tanzania and 29

articles for Uganda

FIGURE 2 Literature search and screening for articles to be included in results on brucellosis prevalence in EAC countries

plain at the most western part of the country and in the provinces of
Bururi, Mwaro and Muramvya (Manirakiza et al., 2017; United States
Agency for International Development, 2009). In Burundi, the tradi-
tional extensive agro-pastoral cattle production system is gradually
being replaced by the mixed crops-livestock system in which cattle
is kept in closed spaces and fed with cut and carried forage and crop
residues. Around cities like Bujumbura where the demand in fresh
milk is high, the intensive cattle production system is the most com-
monly practiced (Manirakiza et al., 2020).

Very few studies on brucellosis prevalence in Burundi exist in
literature. Although the detection of the first cases of human bru-
cellosis were reported in what used to be Rwanda-Urundi in 1930s
(Pergher & Noel, 1936), a few further studies on brucellosis in
Burundi were reported, one in the 1960s and the other in the 1980s
(Merker & Schlichting, 1984; Thienpont et al., 1961). Recently and
in the last decade, one study on brucellosis prevalence in Burundi
was found in searched literature. The study, which was conducted
on dairy herds in West and Central Africa by testing farm bulk milks
with milk Enzyme Linked Immuno-Sorbent Assay, reported a se-
ro-prevalence of 14.7% (95% Cl: 9.4-20.8) among dairy cattle herds
in peri-urban Bujumbura (Musallam et al., 2019). For the purpose

of this review, recent (2010 to 2019) brucellosis studies on other

livestock and on humans in Burundi were not found or were not re-

ported in searched literature.

3.2 | Brucellosis prevalence in Kenya

Kenya is the biggest economy in EAC. Kenya is located at the East of
the regional block (Figure 1) and sharing borders with Ethiopia and
South Sudan at the North, Somalia at the East, Tanzania at the South
and Uganda at the West. Kenya is 580,370 square kilometres and has
a population of 47.6 million (Kenya National Bureau of Statistics, 2019).
Kenya's livestock census of 2009 indicated that cattle population
was estimated at 17,467,774 heads and goats were 27,740,153 heads
while the sheep population was 17,129,606 (Kenya National Bureau
of Statistics, 2019). According to the same census, high populations of
livestock were observed in the Rift Valley region. In Kenya, livestock
is raised under different livestock production systems including inten-
sive, semi-intensive and extensive production systems. Dairy cattle,
which are an important part of livestock in Kenya, are raised under
different production systems. It was estimated that 45% of dairy cat-
tle farms practice the semi-intensive/semi-grazing system while 35%

of the farms practice the intensive system but on a small scale. The
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rest of dairy cattle farms practice controlled extensive system (10% of
farms), uncontrolled extensive system (5% of farms) and intensive sys-
tem on alarge scale (5% of farms; Food and Agriculture Organization of
United Nations, 2018a). Livestock, in general, depends on rangelands
resources which support 70% of the livestock in the country (Kenya
Ministry of Agriculture & Livestock, 2019).

Brucellosis has been studied in Kenya for a long time as shown
by a recent review on the disease frequency in humans and animals
and risk factors for human infection from studies conducted as early
as 1916 (Njeru, Wareth, et al., 2016). In the last decade (2010-2019),
a number of studies have also reported on brucellosis prevalence in
Kenya (Table 1).

Using a variety of diagnostic tests most of which were serolog-
ical (Table 1), prevalence in cattle varied between 0.2% and 21.9%
(Chota et al., 2016; Enstrom et al., 2017; Févre et al., 2017; Gicheru
et al., 2015; Kairu-wanyoike et al., 2019; Kosgei et al., 2014; Nakkel
et al., 2016; Okumu et al., 2019; Osoro et al., 2015). For the small ru-
minants, brucellosis prevalence ranged from 0.0% to 20.0% in goats
and 0.0% to 13.8% in sheep (Chota et al., 2016; Kairu-wanyoike
et al., 2019; Kosgei et al., 2014; Nakkel et al., 2016).

Human brucellosis was studied especially for small livestock
keeping communities and for patients attending hospitals with bru-
cellosis symptoms. The reported prevalence ranged from 0.6% to
35.8% in humans (Chota et al., 2016; de Glanville et al., 2017; Fevre
etal., 2017; Kairu-wanyoike et al., 2019; Maiyo & Obey, 2016; Nakkel
et al.,, 2016; Njeru, Melzer, et al., 2016; Osoro et al., 2015). However,
a higher county-level prevalence of 46.5% among humans was re-
ported in the county of Marsabit in a study conducted for a group
of three counties (including Marsabit) to determine sero-prevalence
and risk factors for brucellosis among humans and their livestock
(Osoro et al., 2015).

Of the two recent studies which covered brucellosis in camels,
one reported a prevalence of 11.1% in camels in Marsabit county
(Osoro et al., 2015) while the other reported a prevalence of 0% in
five camels tested in West Pokot county (Chota et al., 2016).

In the last decade, a few studies also covered or extended their
investigations on the prevalence of Brucella antibodies in milk in
Kenya. One recent study, which investigated the incidence and
knowledge of brucellosis in Kahuro district, Murang'a county, used
the Milk Ring Test and reported that 22% of the analysed 150 pooled
milk samples were positive to brucellosis (Njuguna et al., 2017). In
the same study, 230 individual farm bulk milks were collected from
farmers and analysed and 24% were positive to brucellosis. Such
prevalence in raw milks, although not directly indicating the individ-
ual animal prevalence in cattle, is an indication of brucellosis prev-
alence in cattle in Kenya and the risk of transmission to consumers

when milk is not pasteurized prior to using.

3.3 | Brucellosis prevalence in Rwanda

Rwanda is the smallest country in EAC located at the West of the
regional block (Figure 1) and sharing borders with Uganda at the

North, Tanzania at the East, Burundi at the South and Democratic
Republic of Congo at the West. Rwanda has a total area of 26,338
square kilometres. The total population in the country is estimated
at 12.0 million (National Institute of Statstics of Rwanda, 2019).
Rwanda's important livestock are cattle, goats, sheep and pigs. The
reported numbers of different livestock showed that the country
had a total of 1,856,490 cattle, 2,283,445 goats, 499,316 sheep and
703,145 pigs. The Eastern province had the highest number of cattle
(28.3%) followed closely by the southern province with 27.3% of cat-
tle (National insititute of statistics of Rwanda, 2018). In Rwanda, cat-
tle is raised mainly under the small-scale zero grazing system which
is practiced by 80% of cattle keeping households. Semi-intensive
and extensive/open grazing systems are practiced by 3% and 17%
of the cattle keeping households respectively (Land O’ lakes, 2014).

Brucellosis studies have been conducted in Rwanda, although
few and scattered over the years (Akayezu, 1984; Chatikoba et al.,
2008; Gafirita et al., 2017; Manishimwe et al., 2015; Ndazigaruye
et al., 2018; Rujeni & Mbanzamihigo, 2014; Thienpont et al., 1961). In
the last decade (2010-2019), a total of four studies were published
on animal and human brucellosis in the country (Table 2). For ani-
mal brucellosis, a study published in 2015 (Manishimwe et al., 2015)
was focusing on comparing Rose Bengal Test (RBT) with compet-
itive Enzyme Linked Immuno-Sorbent Assay (c-ELISA) in detecting
Brucella antibodies in cattle serum. The study was conducted on a
total of 2017 sera previously collected from 157 cattle farms in Kigali
and reported a bovine brucellosis prevalence of 2.0% using RBT and
1.7% using c-ELISA. A second study, published in 2018, was con-
ducted in Nyagatare district with the aim of analysing the risk fac-
tors associated with brucellosis in cattle in the district (Ndazigaruye
et al., 2018). The overall reported bovine brucellosis prevalence in
Nyagatare district was 18.9%. With these studies, brucellosis prev-
alence in the last decade varied between 1.7% and 18.9% among
cattle in Rwanda. No studies on brucellosis in small ruminants were
found in searched literature for Rwanda and in the last decade.

Reported human brucellosis in Rwanda in the last decade var-
ied between 6.1% and 25% according to two studies (Gafirita
et al., 2017; Rujeni & Mbanzamihigo, 2014). In the first study con-
ducted on women presenting with abortion or stillbirth of unknown
origin at Huye district hospital, a prevalence of 25% among those
women was reported (Rujeni & Mbanzamihigo, 2014). The second
study covered patients attending Nyagatare district hospital, willing
to participate in the study and having any of the following symp-
toms: intermittent or persistent fever, headache, weakness, profuse
sweating, chills, arthralgia, weight loss and joint pain. The study re-
ported a prevalence of 6.1% (Gafirita et al., 2017).

3.4 | Brucellosis prevalence in South Sudan

South Sudan is the newest EAC member country located at the
north of the regional block (Figure 1) and bordered by Sudan at the
North, Ethiopia at the East, Kenya, Uganda and Democratic Republic
of Congo at the South and Central African Republic at the West.
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TABLE 1 Studies on livestock and human brucellosis prevalence in Kenya in the last decade (2010-2019)

Species and study

scope

Cattle
Subnational
Subnational

Subnational

Subnational
Subnational
Subnational
Subnational
Subnational
Subnational
Goats
Subnational
Subnational
Subnational
Subnational
Subnational
Sheep
Subnational
Subnational
Subnational
Subnational
Subnational
Humans
Subnational

Subnational

Subnational
Subnational
Subnational

Subnational

Subnational

Subnational

Sample size

356
225
983

441
149
208
250
398
2978

123
961
92
167
4,080

30
623
73
167
3,088

562
2,113

1,022
317
2,811
825

1,043
1,067

Diagnostic test

CFT
i-ELISA

Rapid immuno-chromatographic flow
assay

c-ELISA

RBT

MRT

RBT & c-ELISA
c-ELISA
i-ELISA

CFT

c-ELISA

RBT

RBT & c-ELISA
c-ELISA

CFT

c-ELISA

RBT

RBPT & c-ELISA
c-ELISA

b

Rapid immuno- chromatographic flow
assay

IgG-ELISA

RBT & c-ELISA

IgG-ELISA

Rapid immuno-chromatography flow
assay
b

RBT, IgM/IgG-ELISA & g-PCR

Prevalence in % (95%
confidence interval)

0.9-4.6°
12.4(7.7-15.4)
0.2 (0.0-0.5)°

6.3 (4.0-8.6)
10.7¢

7.7°

21.9°

16.8 (13.2-20.4)
4.1(3.4-4.8)

0.0-20.0°
3.3(2.1-4.4)
13.0°

7.3°

10.7 (9.3-12.3)

0.0to 13.8%
1.4(0.5-2.3)
8.2%

8.6
7.3(6.1-8.8)

17.17
0.6 (0.2-0.9)

35.8(32.8-38.8)
1.3°
16.4 (13.5-19.6)
3.4°

32.3°
13.7 (11.7-15.9)

WILEY-%

Reference

Chota et al. (2016)
Enstrom et al. (2017)
Févre et al. (2017)

Kairu-wanyoike et al. (2019)
Kosgei et al. (2014)

Gicheru et al. (2015)

Nakkel et al. (2016)

Okumu et al. (2019)

Osoro et al. (2015)

Chota et al. (2016)
Kairu-wanyoike et al. (2019)
Kosgei et al. (2014)

Nakkel et al. (2016)

Osoro et al. (2015)

Chota et al. (2016)
Kairu-wanyoike et al. (2019)
Kosgei et al. (2014)
Nakkel et al. (2016)
Osoro et al. (2015)

Chota et al. (2016)
Févre et al. (2017)

Kairu-wanyoike et al. (2019)
Nakkel et al. (2016)

Osoro et al. (2015)

de Glanville et al. (2017)

Maiyo and Obey (2016)
Njeru, Melzer, et al. (2016)

Abbreviations: c-ELISA, Competitive Enzyme-Linked Immuno-Sorbent Assay; CFT, Complement Fixation Test; i-ELISA, Indirect Enzyme-Linked
Immuno-Sorbent Assay; IgG/IgM-ELISA, Immunoglobulins G and M Enzyme-Linked Immuno-Sorbent Assay; IgG-ELISA, Immunoglobulin G Enzyme-
Linked Immuno-Sorbent Assay; MRT, Milk Ring Test; q-PCR, Quantitative Polymerase Chain Reaction; RBT, Rose Bengal Test.

?Prevalence confidence interval not provided in the original article.

bDiagnostic test not specified (Study based on health centre results’ records).

“The computed confidence interval value was <0.0.

South Sudan has an area of 644,329 square kilometres. South
Sudan population was estimated at 12.2 million (United Nations
Economic Commission for Africa, 2017). Livestock, including cattle,
goats and sheep, is a very important agricultural subsector in South
Sudan where the livestock per capita holding is considered among

the first in Africa. Cattle, goats, sheep, camel and pig populations

were estimated at 17,729,188; 12,307,686; 11,682,172; 23,583
and 14,406 respectively (Onyango et al., 2015). Livestock is distrib-
uted all over South Sudan but more livestock populations are ob-
served in the upper half of the country in the states of Northern
Bhar El Ghazal, Warrap, Jonglei, Lakes, Western Bhar El Ghazal
and Unit (Onyango et al., 2015). In South Sudan, livestock is reared
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under agro-pastoralism and pastoralism mainly with 85% of South
Sudanese households involved in livestock being agro-pastoralists
and the remaining 15% being pastoralists (Emmanuel et al., 2018;
FAO, 2016).

As is the case for Burundi and Rwanda, studies on brucellosis in
South Sudan are still few. Among the few studies undertaken and
published in the period of 2010 to 2019 (Table 3) was a cross-sec-
tional study conducted in peri-urban Juba and in Terekeka county
on bovine brucellosis (Lita et al., 2016). In this study, an overall in-
dividual animal sero-prevalence of 31.9% by RBT and 29.3% by
c-ELISA was reported. A series of three brucellosis sero-prevalence
studies was also conducted by Madut et al. on febrile patients at-
tending hospital, on cattle and their herders and on slaughter house
workers in the region of Bahr el Ghazal (Madut et al., 2019; Madut,
Muwonge, et al., 2018; Madut, Nasinyama, et al., 2018). The preva-
lence among 416 febrile patients attending Wau hospital in Bahr el
Ghazal region was 23.3% after tests of blood samples by RBT and
Serum Agglutination and confirmation of results by c-ELISA (Madut,
Muwonge, et al., 2018; Madut, Nasinyama, et al., 2018). Of the 893
bovine sera and 87 herders’ sera tested using RBT and confirma-
tion by c-ELISA, the reported overall prevalence was 31.0% among
cattle and 33.3% among cattle herders (Madut, Muwonge, et al.,
2018; Madut, Nasinyama, et al., 2018). In the same region of Bahr el
Ghazal, a total 234 slaughterhouse workers were screened for bru-
cellosis infection using RBT and the overall prevalence was 32.1%
following c-ELISA confirmation of results (Madut et al., 2019). With
these few studies in the last decade, reported brucellosis prevalence
in South Sudan varied from 29.3% to 31.9% among cattle and from
23.3% to 33.3% among humans.

3.5 | Brucellosis prevalence in Tanzania

Tanzania is an EAC country located at the South of the regional
block (Figure 1) and sharing borders with Uganda at the North,
Kenya at the North-East, Mozambique at the South, Malawi at
the South-West, Zambia and Democratic Republic of Congo at
the West and Burundi and Rwanda at the North-West. According
to Tanzania National Bureau of Statistics, Tanzania has a total

Species and Sample  Diagnostic Prevalence in % (95%
study scope size test Confidence Interval)
Cattle

Subnational 2,017 RBT 2.0

c-ELISA 1.72

Subnational 604 RBT 18.9°
Humans

Subnational 198 RBT 6.1(0.6-7.8)

Subnational 60 RBT 252

area of 947,300 square kilometres and a population of 54.2 mil-
lion (Tanzania National Bureau of Statistics, 2019). Tanzania's
most important livestock is cattle at an estimated population of
30,672,001 heads followed by goats estimated at 19,055,651
heads and sheep estimated at 5,565,986 heads (Tanzania National
Bureau of Statistics, 2017). In Tanzania, livestock is especially
raised in Shinyanga, Mwanza and Tabora regions (Engida et al,,
2015).

Many brucellosis studies have been conducted in Tanzania.
Recent brucellosis studies in cattle in Tanzania used serological
diagnostic tests, mostly the RBT to screen samples and c-ELISA
to confirm the results (Table 4). They reported an individual cattle
brucellosis prevalence varying mostly between 0.2% and 11.7%
(Asakura et al., 2018a,2018b; Assenga et al., 2015; Chitupila
et al., 2015; Chota et al., 2016; Kayombo et al., 2017; Mathew, 2017,
Sagamiko et al., 2018; Shirima et al., 2010; Shirima & John, 2016;
Swai & Schoonman, 2010, 2012).

However, in one study which was conducted on animals from a
single farm with a total of 350 cattle, a higher individual cattle bru-
cellosis prevalence of 48% was reported (Mathew et al., 2015). The
dairy herd from which the high individual cattle brucellosis was re-
ported is located in the southern highlands of Tanzania and had been
experiencing abortions (Mathew et al., 2015). Another investigative
study following an abortion storm on a research farm reported an in-
dividual cattle brucellosis prevalence of 28.9% (Shirima et al., 2014).
Brucellosis in this farm was eventually controlled through culling,
among other measures, and brought to 0.0% over a period of 5 years.

Human brucellosis studies in Tanzania included mostly hospital
patients with symptomes, like fever and spontaneous abortions, and
communitiesin pastoral and agro-pastoral areas. Thereported human
brucellosis prevalence in Tanzania from recent studies (2010-2019)
varied mostly between 0% and 28.2% (Assenga et al., 2015; Bouley
et al., 2012; Carugati et al., 2018; Cash-goldwasser et al., 2017,
Chipwaza et al., 2015; Chota et al., 2016; Crump et al., 2013; Mngumi
et al., 2016; Nonga & Mwakapeje, 2017; Shirima et al., 2010; Shirima
& John, 2016). It should, however, be mentioned that a prevalence as
high as 58.1% was reported from a study which investigated the as-
sociation of Brucella seropositivity with abortion for a group of 148

women with spontaneous abortions and 250 women with full-term

TABLE 2 Studies on livestock and
human brucellosis prevalence in Rwanda

Reference in the last decade (2010-2019)

Manishimwe et al. (2015)

Ndazigaruye et al. (2018)

Gafirita et al. (2017)

Rujeni and
Mbanzamihigo (2014)

Note: c-ELISA: Competitive Enzyme-Linked Immuno-Sorbent Assay; RBT: Rose Bengal Test.

2Prevalence confidence interval not provided in the original article.
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. R Species and Sample Diagnostic  Prevalence in % (95%
human brucellosis prevalence in South study scope size test Confidence Interval) Reference
Sudan in the last decade (2010-2019) v scop
Cattle
Subnational 160 RBT 31.9° Lita et al. (2016)
147 c-ELISA 29.32
Subnational 893 RBT & 31.0(28.0-34.2) Madut, Muwonge,
c-ELISA et al. (2018); Madut,
Nasinyama, et al. (2018)
Humans
Subnational 416 RBT, 23.3° Madut, Muwonge,
SAT & et al. (2018); Madut,
c-ELISA Nasinyama, et al. (2018)
Subnational RBT & 33.3(23.9-44.3) Madut, Muwonge,
c-ELISA et al. (2018); Madut,
Nasinyama, et al. (2018)
Subnational 234 RBPT & 32.1° Madut et al. (2019)
c-ELISA

Abbreviations: c-ELISA, Competitive Enzyme-Linked Immuno-Sorbent Assay; RBT, Rose Bengal
Test; SAT, Serum Agglutination Test.

?Prevalence confidence interval not provided in the original article.

deliveries. The group of women with spontaneous abortions had a
prevalence of 58.1%, while the group with full-term deliveries had
a prevalence of 26% (Mujuni et al., 2018). A different but also fo-
cused study on 250 abattoir workers and meat vendors in the city
of Mwanza reported that 48.4% of them were Brucella seropositive
(Mirambo et al., 2018).

Fewer studies were conducted on small ruminants in Tanzania
in the last decade. Brucellosis prevalence in goats was between
0% and 2.0% while brucellosis prevalence in sheep was between
0% and 5.7% (Assenga et al., 2015; Mathew et al., 2015; Shirima &
John, 2016).

Apart from common livestock animals, a few recently published
studies (2010-2019) in Tanzania covered other animals. A study on
the epidemiology of Brucella infection in human, livestock and wild-
life interface in the Katavi-Rukwa ecosystem included 38 buffaloes,
two lions and two zebras and reported a brucellosis prevalence of
7.9% in buffaloes while one of the two lions was seropositive and
none of the zebras was (Assenga et al., 2015). In a study to inves-
tigate a farm which had been experiencing cattle abortions, 6 dogs
were included and none of the dogs tested positive for brucellosis
(Mathew et al., 2015). Dogs were also covered in another study with
a sample of 100 dogs randomly selected in the region of Morogoro
and no dog was positive to Brucella canis (Muhairwa et al., 2012).
A study conducted on camels in agro-pastoral communities of
Northern Tanzania reported a prevalence of 2.1% at an animal level
for a sample of 193 camels selected from 14 traditional herds (Swai
etal., 2011). Alow prevalence of 0.7% was reported in pigs from five
selected pig slaughter facilities in Dar-Es-Salam (Simon et al., 2015).

A few recent studies (published from 2010 to 2019) covered
also the prevalence of Brucella antibodies in raw marketed milk in
Tanzania. One such study which sought to evaluate the microbio-

logical quality and associated health risks for raw milk marketed in

Tanga region reported that 56% of 59 raw milk samples collected
from selling points and deliverers were Brucella positive (Swai &
Schoonman, 2011). This high milk contamination may be due to milk
bulking and pooling from different cattle and farms. It presents a
risk for transmission of brucellosis to consumers and calls for milk
boiling or pasteurization prior to using. Another study which, in ad-
dition to animal sera, investigated the milk from dairy animals re-
ported a prevalence of Brucella in 3.7% and 0% of cattle milk and
goat milk respectively (Assenga et al., 2015). Herd-level brucellosis
prevalence was, also, investigated in a study using bulk farm milk.
The prevalence of Brucella in milk at herd level was 44.4% of 124
agro-pastoral farms investigated in Morogoro region (Asakura et al.,
2018a,2018b).

In addition to determining brucellosis prevalence in animals and
humans, a few studies in Tanzania identified and characterized some
prevalent Brucella species. In their investigative study on a single
farm, Mathew and colleagues (Mathew et al., 2015) cultured, iden-
tified and characterized Brucella isolates from cattle to be Brucella
abortus biovar 3. In another study published about the same time,
molecular methods were used and Brucella abortus biovar 1 was

identified and characterized from cattle milk (Assenga et al., 2015).

3.6 | Brucellosis prevalence in Uganda

Uganda is an EAC country at the Central-West of the regional block
(Figure 1). Uganda shares borders with South Sudan at the North,
Kenya at the East, Tanzania at the South, Rwanda at the South-West
and Democratic Republic of Congo at the West. As indicated by
Uganda Bureau of Statistics, Uganda is 241,550.7 square kilometres
in total area and has a human population of 41.0 million (Uganda

Bureau of Statistics, 2018). Uganda's important livestock are
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TABLE 4 Studies on livestock and human brucellosis prevalence in Tanzania in the last decade (2010-2019)

Species and study
scope

Cattle

Subnational

Subnational
Subnational
Subnational

Subnational

Subnational

Subnational

Subnational

Subnational

Subnational

Subnational

Subnational

Subnational
Goats
Subnational

Subnational

Subnational

Subnational
Sheep

Subnational

Subnational

Humans
Subnational
Subnational
Subnational

Subnational

Subnational

Subnational
Subnational

Subnational

Subnational

Sample size

667
673
1,103
410
1,376
192

658
200

296

929
282
2,723
51

655

483

248
50 goats

75

35

42

340
455
1,095
562

370

578
118
250

382

Diagnostic test

RBT & c-ELISA
RBT & c-ELISA
RBT & c-ELISA
RBT & c-ELISA
RBT & c-ELISA
RBT & c-ELISA

i-ELISA

RBT

i-ELISA

RBT & c-ELISA

RBT & c-ELISA
RBT & c-ELISA
c-ELISA

RBT

RBT

RBT & c-ELISA

RBT & c-ELISA
RBT

i-ELISA

RBT & c-ELISA

RBT & c-ELISA

RBT
i-ELISA
RBT & c-ELISA

RBT, BAPA & Riv. T
MAT & Blood culture
MAT & Blood culture
MAT

IgM-ELISA , IgG-ELISA & MAT

b

MAT
SAT

Rapid Brucella serum
agglutination

Prevalence in % (95% Confidence

Interval)

0.2 (0.0-1.1)¢
7.0 (5.7-8.4)
6.8(5.4-8.5)
5.6 (3.8-8.3)
1.0-11.4°
4.2?

5.4%
21.5(16-27)
48.0 (41-55)
7.8%

2.8(1.4-5.6)
11.3(9.4-13.5)
4.9°

11.7 (9.1-14.9)

5.3(3.1-7.8)

28.9°

1.6 (0.4-4.1)
o
2.0(0.0-7.0)¢
0

0
5.7 (0.0-17.0)¢
0

0.6 (0.1-2.1)
3.5°
2.9°
6.9°

7.0°

28.2%
13.6°
48.4 (42-54)

14.1 (10.6-17.5)

Reference

Asakura

et al. (2018a)
Assenga et al. (2015)
Chitupila et al. (2015)
Chota et al. (2016)

Kayombo
etal. (2017)

Mathew, 2017)
Mathew et al. (2015)

Shirima and John
(2016)

Sagamiko et al.
(2018)
Shirima et al. (2010)

Swai and Schoonman
(2012)

Swai and Schoonman
(2010)

Shirima et al. (2014)

Assenga et al. (2015)
Mathew et al. (2015)

Shirima and John
(2016)

Shirima et al. (2014)

Mathew et al. (2015)

Shirima and John
(2016)

Assenga et al. (2015)
Bouley et al. (2012)
Carugati et al. (2018)

Cash-Goldwasser
et al. (2017)

Chipwaza
et al. (2015)

Chota et al. (2016)
Crump et al. (2013)

Mirambo
et al. (2018)

Mngumi et al. (2016)

(Continues)
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TABLE 4 (Continued)

Species and study

scope Sample size Diagnostic test
Subnational 148 SAT
Subnational 13,642 5
Subnational 82 RBT & c-ELISA
Subnational 120 c-ELISA
Subnational 460 c-ELISA

WILEY-¥

Prevalence in % (95% Confidence

Interval) Reference

58.1 (50-66) Muijuni et al. (2018)

5.8% Nonga and
Mwakapeje (2017)

0 Shirima and John
(2016)

10.0? Shirima et al. (2014)

8.32 Shirima et al. (2010)

Abbreviations: BAPA, Buffered Acidified Plate Antigen Test; c-ELISA, Competitive Enzyme-Linked Immuno-Sorbent Assay; i-ELISA, Indirect
Enzyme-Linked Immuno-Sorbent Assay; IgG-ELISA, Immunoglobulin G Enzyme-Linked Immuno-Sorbent Assay; IgM-ELISA, Immunoglobulin M
Enzyme-Linked Immuno-Sorbent Assay; MAT, Microscopic Agglutination Test; RBT, Rose Bengal Test; Riv. T, Rivanol precipitation Test; SAT, Slide

Agglutination Test.
#Prevalence confidence interval not provided in the original article.

bDiagnostic test not specified (Study based on health centre results’ records).

“Sample size not specified.
4The computed confidence interval value was <0.0.

cattle, goats, sheep, pigs and poultry. There were 14,189,000 cat-
tle, 16,034,000 goats, 4,445,000 sheep and 4,109,000 pigs in 2017
(Uganda Bureau of Statistics, 2018). The most important livestock
in Uganda is cattle. Cattle is especially found in the “cattle corridor”
which extends from the northeast of the country, with the highest
concentration of cattle, to the southwest (Egeru et al., 2014). Cattle
in Uganda is raised under commercial ranching, pastoral, agro-pasto-
ral and semi-intensive production systems, the agro-pastoral system
being the most common one (FAO, 2019).

In arecent report, FAO estimated brucellosis prevalence in Uganda
at a national level to be 10% in cattle and 5.5% in cattle keepers (FAO
2018b). In addition to FAQ'’s national estimations, many other studies
on brucellosis have been conducted in Uganda. According to most re-
cent cattle brucellosis studies published from 2010 to 2019 (Table 5),
brucellosis was diagnosed using mostly serological tests (Table 5). The
reported brucellosis prevalence in cattle (animal level) varied a lot and
was between 1.2% and 43.8% (Bugeza et al., 2019; Ezama et al., 2019;
Kabi et al., 2015; Kashiwazaki et al., 2012; Lolli et al., 2016; Makita
et al., 2011; Miller et al., 2016; Mugizi, Boqvist, et al., 2015; Mugizi,
Muradrasoli, et al., 2015; Nanfuka, 2018; Nguna et al., 2019; Nina
et al., 2017; Nizeyimana et al., 2013).

Small ruminants were also covered in recent brucellosis studies
in Uganda. The reported brucellosis prevalence in goats was lower
compared with cattle and varied between 0.3% and 9.8% (Dubad
et al., 2015; Lolli et al., 2016; Miller et al., 2016; Nguna et al., 2019).
The reported prevalence in sheep varied between 2.6% and 10.5%
(Dubad et al., 2015; Lolli et al., 2016).

Among recent studies, one study investigated brucellosis in pigs
from three districts in Uganda where pig keeping is commonly prac-
ticed. The reported prevalence in the districts varied from 0.0% to
0.2% (Erume et al., 2016).

Human brucellosis was also reported in recent brucellosis studies
in Uganda published from 2010 to 2019. The reported human brucel-

losis prevalence varied between 4.0% and 33.0% (Ezama et al., 2018,

2019; Frank et al., 2017; Kansiime et al., 2015; Majalija et al., 2018;
Migisha et al., 2018; Miller et al., 2016; Muloki et al., 2018; Nabukenya
et al., 2013; Nanfuka, 2018; Nasinyama et al., 2014; Nguna et al., 2019;
Tumwine et al., 2015). These human brucellosis results should, how-
ever, be interpreted considering that most of them were conducted
on suspected patients attending hospitals with febrile iliness or having
prolonged fevers and on exposed cattle keepers and farm attendants in
pastoralist and agro-pastoralist communities. Human brucellosis stud-
ies used serological diagnosis tests with only one study adding blood
culturing to confirm the presence of Brucella spp. (Migisha et al., 2018).

A few recent studies in Uganda were also conducted to deter-
mine the prevalence of Brucella antibodies in cattle milk. Raw milk
samples collected from dairy farms, milk shops, street vendors, milk
deliverers, boiling points, dairies and milk collection centres were
tested using serological diagnosis tests and the prevalence varied
between 6.5% and 40% (Hoffman et al., 2016; Kamwine et al., 2017;
Makita et al., 2010; Rock et al., 2016). While these results are from
bulk and pooled raw milks and cannot be related to individual cattle
prevalence, they are still an indication of the presence of brucellosis
in cattle.

4 | DISCUSSION

Brucellosis is considered endemic across the African continent
(Franc et al., 2018). The aim of this article was to review recent lit-
erature (2010-2019) on the prevalence of brucellosis in animals and
humans with reference to EAC countries. This review indicates that
brucellosis is prevalent in EAC with prevalence ranges that are quite
variable within individual EAC countries and between countries. This
variation should, however, be looked at considering that the retained
and reviewed studies used different serological diagnostic tests and
different sampling techniques from populations of various sizes. The

practiced livestock production systems were also different, from the
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TABLE 5 Studies on livestock and human brucellosis prevalence in Uganda in the last decade (2010-2019)

Species and study Prevalence in % (95% Confidence

scope Sample size  Diagnostic test Interval) Reference
Cattle
Subnational 728 RBT &i-ELISA 3.2(1.9-4.5) Bugeza et al. (2019)
Subnational 839 RBT 34.7° Ezama et al. (2019)
National 925 i-ELISA & c-ELISA 8.64% Kabi et al. (2015)
Subnational 1,237 RBT &i-ELISA 21.52 Kashiwazaki et al. (2012)
1,033 RBT &i-ELISA 3.4°
Subnational 3,935 RBT 9.8 (8.9-10.7) Lolli et al. (2016)
Subnational 423 c-ELISA 5.0(2.7-9.3) Makita et al. (2011)
Subnational 768 RBT (Abortus antigen) 12.9 (10.0-16.2) Miller et al. (2016)
RBT (Melitensis antigen) 15.7 (12.4-19.3)
Subnational 1,007 i-ELISA & c-ELISA 7.5(6.1-9.4) Mugizi, Bogyvist, et al. (2015);
Mugizi, Muradrasoli, et al. (2015)
Subnational 1,503 SAT & i-ELISA 23.0° Nanfuka, 2018)
Subnational 345 i-ELISA 1.22 Nguna et al. (2019)
Subnational 1,749 RBT &i-ELISA 43.8° Nina et al. (2017)
Subnational 149 i-ELISA 3.3° Nizeyimana et al. (2013)
Goats
Subnational 305 RBT 8.8? Dubad et al. (2015)
Subnational 729 RBT 8.8 (6.9-11.1) Lolli et al. (2016)
Subnational 315 RBT (Abortus antigen) 1.1 (0-6.0)¢ Miller et al. (2016)
RBT (Melitensis antigen) 9.8 (3.8-15.7)
Subnational 351 i-ELISA 0.3% Nguna et al. (2019)
Sheep
Subnational 95 RBT 10.5° Dubad et al. (2015)
Subnational 306 RBT 2.6(1.2-5.3) Lolli et al. (2016)
Humans
Subnational 216 RBT 33(27-39) Ezama et al. (2019)
Subnational 216 RBT & IgM-ELISA 13.4% Ezama et al. (2018)
Subnational 177 Rapid agglutination test 10.72 Frank et al. (2017)
Subnational 9,177 PAT 14.4° Kansiime et al. (2015)
Subnational 200 SAT and TAT 7.5% Majalija et al. (2018)
Subnational 235 RBT 14.9 (10.6-20.1) Migisha et al. (2018)
Blood culture 4.3%
Subnational 236 1gG/1gM-LFA 8.1(3.2-13.0) Miller et al. (2016)
Subnational 251 PAT 18.7° Muloki et al. (2018)
Subnational 232 MAT & TAT 10 (6-16) Nabukenya et al. (2013)
Subnational 113 i-ELISA 4-122 Nanfuka (2018)
Subnational 161 Rapid Agglutination Test, 5.8(3.3-8.3) Nasinyama et al. (2014)
TAT & c-ELISA
168 Rapid Agglutination Test, 9.0 (4.7-13.3)
TAT & c-ELISA
Subnational 451 i-ELISA 4.42 Nguna et al. (2019)

(Continues)
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TABLE 5 (Continued)
Species and study Prevalence in % (95% Confidence
scope Sample size  Diagnostic test Interval) Reference
Subnational 235 SAT & RBT 17.0° Tumwine et al. (2015)

Abbreviations: c-ELISA, Competitive Enzyme-Linked Immuno-Sorbent Assay; i-ELISA, Indirect Enzyme-Linked Immuno-Sorbent Assay; 1gG/1gM-LFA,
Immunoglobulins G and M lateral flow assay; IgM-ELISA, Immunoglobulin M Enzyme-Linked Immuno-Sorbent Assay; MAT, Microplate Agglutination

Test; PAT, Plate Agglutination Test; RBT, Rose Bengal Test; SAT, Serum Agglutination Test; TAT, Tube Agglutination Test.

#Prevalence confidence interval not provided in the original article.

bDiagnostic test not specified (Study based on health centre results’ records).

“Sample size not specified.
4The computed confidence interval value was <0.0.

traditional free open grazing system through mixed agro-pastoral
system to zero grazing system.

The cattle brucellosis prevalence range of 0.2% to 43.8% ob-
served over EAC is comparable but higher than the prevalence in Sub-
Saharan Africa (SSA). A review of brucellosis sero-prevalence studies
published from 2003 to 2015 from 12 different SSA countries showed
that brucellosis prevalence was between 1.0% and 36.6% among cat-
tle raised under a variety of livestock production systems (Ducrotoy
et al., 2015). The cattle brucellosis prevalence ranges of 0. 2% to
43.8% reported in the current review is, also, comparable but higher
than previous cattle brucellosis prevalences reported for specific EAC
countries (McDermott & Arimi, 2002) or estimated for EAC as a region
(International Livestock Research Institute, 2012). In their review on
cattle brucellosis in SSA including specific EAC countries (Tanzania,
Kenya, Burundi and Uganda), McDermott and Arimi reported a bru-
cellosis prevalence range varying mostly from 1.8% in Tanzania to
25.4% in Burundi (McDermott & Arimi, 2002). Grace and colleagues
also estimated a lower prevalence (8.2%) among cattle in the East
African region (International Livestock Research Institute, 2012). In
the current review and across other reports (Ducrotoy et al., 2015;
International Livestock Research Institute, 2012; McDermott &
Arimi, 2002), higher cattle brucellosis prevalence is observed in cattle
raised in larger pastoral and agro-pastoral herds and lower prevalence
is observed in small holder farms. The pastoral and agro-pastoral live-
stock production systems, in which cattle closely interact within herds
and between different herds, are practiced by at least some commu-
nities or subregions in each of the EAC countries. In such livestock
production systems, cattle share grazing areas, watering sources and
bulls for natural breeding. Brucellosis is transmitted from animal to
animal and has been reported to spread and stay in herds through
contaminated grazing areas, contaminated water and through natural
breeding by brucellosis-positive bulls (Aparicio, 2013). In their efforts
to control cattle brucellosis, EAC and EAC countries should, there-
fore, include and adapt brucellosis control strategies recommended
for pastoral and agro-pastoral livestock production systems with high
brucellosis prevalence.

Outside Africa, a number of developed countries including New
Zealand, Sweden, Denmark, Norway, Finland, Germany, Switzerland,
Canada, Japan, UK, Netherlands, Belgium, Luxembourg and Austria
have controlled and eradicated brucellosis (Benkirane, 2006; Pappas

etal., 2006). Other developing countries in Central and South America,

South and South-East Asia and Middle East are, like Africa, still fac-
ing bovine brucellosis, although the reported prevalence is lower.
In Central American countries of Guatemala, Belize, Honduras, El
Salvador, Nicaragua, Costa Rica and Panama, bovine brucellosis was
estimated to be from 4% to 8% and bovine brucellosis was 3% to 4%,
2% to 2.5% and 0.04% to 0.28% among cattle in Paraguay, individual
Dairy cattle in Argentina and across federal Brazil (Lopes et al., 2010).
Brucellosis estimates from South Asia and South East Asia regions
were 16.0% and 2.9% respectively (International Livestock Research
Institute, 2012). Cattle individual sero-prevalence in Middle East was
from 0.8% to 12.2% (Musallam et al., 2016).

As observed in the current review, studies on brucellosis in small
ruminants are fewer compared with studies on cattle. Indeed, for three
of the six covered EAC countries, brucellosis in small ruminants has
not yet been studied or is yet to be reported. This is a similar situation
across SSA where there is limited information on brucellosis studies on
small ruminants (Ducrotoy et al., 2015). For the few reported studies
on goats and sheep brucellosis in EAC, the prevalence range was 0%
to 20.0% among goats and 0% to 13.8% among sheep. This EAC prev-
alence range is higher compared with the SSA prevalence which varied
between 0% and 4.8% for sheep and between 0% and 5.5% for goats
(Ducrotoy et al., 2015). Although studies on brucellosis in small rumi-
nants are still few, there is a need to evaluate the significance of this in-
fection among small ruminants in EAC and across Africa. Indeed, goats
and sheep are natural hosts and mainly infected by Brucella melitensis
(Bruce, 1887). Among Brucella species, B. melitensis is the most viru-
lent to humans resulting in a more acute infection (Mantur et al., 2007,
Moreno, 2014). Outside Africa, brucellosis in small ruminants is still
prevalent and remains a major problem in the Mediterranean region,
the Middle East, Central Asia, South Asia and South-East (McDermott
et al., 2013; Musallam et al., 2016). The recent brucellosis studies in
EAC indicate the prevalence of the infection among livestock and
human in the region and call for plans in individual countries to control
brucellosis. FAO has given general guidelines in controlling brucello-
sis, which can be very well adapted by the different individual EAC
countries. In regions, like EAC, where brucellosis prevalence is higher
than 10%, FAO recommends a mass brucellosis vaccination until the
prevalence is reduced to below 2% (FAO, 2009). Once the prevalence
is brought under control, further eradication strategies can, then, be
considered. Prior to any brucellosis control strategy, epidemiological

studies are needed to determine the prevalence taking into account
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the different regions within the same country or different countries
within a same region (Blasco, 2010).

Most of the studies considered in the current review were target-
ing livestock and humans in identified suspected agro-pastoral com-
munities within individual EAC countries. In designing their approach
to control brucellosis, EAC countries could take advantage of such
studies to determine the epidemiological units of intervention and
design-appropriate brucellosis control strategies. In designing any
brucellosis control strategy, there are, however, important consider-
ations for the strategy to be implemented successfully. In countries
where brucellosis control in livestock was, for example, implemented
and attained success, adequate veterinary infrastructure was in place
or put in place, awareness campaigns conducted to concerned farm-
ers and economic resources availed by government and government
donors (Blasco, 2010; FAO, 2014). It is also critical that the country's
or region's political will to control brucellosis is demonstrated and
maintained throughout the implementation of any brucellosis control
strategy. In developed countries where brucellosis was controlled
and eradicated, a strong political support and a legal framework to
enforce control measures were important to the success of the con-
trol and eradication programs (FAO, 2014).

With a brucellosis control strategy in place, the invested efforts
and economic resources have to be maintained over the course of the
strategy implementation which is usually long. In countries where bru-
cellosis is high, FAO recommends to start by long-term mass vaccina-
tion to control the disease. This vaccination can take up to 10 years
to sustainably bring brucellosis prevalence to low levels (FAO, 2014).

Once a brucellosis control strategy is designed and needed re-
sources availed, the implementing country needs to also ensure that
good farm management is practiced to enable the control strategy
to be effective and successful. The control of livestock movement,
screening of replacement livestock prior to their introduction to the
farms, hygienic disposal of abortive materials are all good farm man-
agement practices that have been reported as additional elements
to the success of any brucellosis control strategy (Avila-Granados
et al., 2019; Bamaiyi et al., 2014; Perez-Sancho et al., 2015; Zamri-
Saad & Kamarudin, 2016).

5 | CONCLUSION

The literature presented in this review shows that brucellosis is
prevalent in livestock in EAC. For cattle, which was the most studied
among livestock, the reported individual cattle brucellosis preva-
lence varied mostly from 0.2% to 43.8% in the region. In small ru-
minants, brucellosis prevalence studies were very few and reported
a prevalence varying between 0.0% and 20.0% in goats and 0.0 and
13.8% in sheep at EAC level. With most animal studies in EAC having
focused on cattle, establishing the prevalence of brucellosis in small
ruminants is also needed.

At EAC level, the reported prevalence of human brucellosis
among studied patients attending hospitals and exposed pastoral

and agro-pastoral communities varied mostly from 0.0% to 35.8%.

The reviewed studies show the continued existence and prevalence
of brucellosis in EAC. These studies are a basis for individual EAC
countries and the region to plan or revive efforts towards the con-
trol and eradication of brucellosis. Any brucellosis control plan will
need, however, a well-designed strategy considering the involved
economic resources, adequate veterinary services, time and consis-

tency over the implementation time.
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