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Human Brucellosis: An Ongoing Global Health Challenge
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Brucellosis is one of the most common zoonotic
diseases, caused by species of the genus Brucella, that
affects domestic and farm livestock and a wide range of
wild mammals (/-2). Endemic areas are primarily
located in the low- and middle-income countries across
the Mediterranean region, the Arabian Peninsula,
Africa, Asia, and Central and South America, with
differences  (3-5). The highest
prevalence in animals was observed in countries of the
Middle East and sub-Saharan Africa, China, India,
Peru, and Mexico (3,6-7). Only a few countries in the
world are free from the infectious agent and are mainly
in developed regions in Western and Northern Europe,
Canada, Japan, Australia, and New Zealand (7).

The human brucellosis, also known as undulant
fever or Malta fever, was first recognized in Malta
during the 1850s. The infection in humans is primarily
caused by direct contact with infected cattle (Brucella
abortus), sheep and goats (B. melitensis), pigs (B. suis),
dogs (B. canis), or by ingesting unpasteurized and
contaminated animal products. B. melitensis is the most
common cause of reported human brucellosis cases and
the most severe form of the disease (4). Human
infections caused by inhaling airborne agents were also
reported (8). In addition, because brucellosis is one of
the most common laboratory-acquired infections, strict
safety precautions should be followed when handling
cultures and infected samples.

Human brucellosis affects humans of all ages and sex
and typically manifests as a variety of symptoms and
signs  including irregular  fever,
headache, weakness, profuse sweating, chills, weight
loss, and general aching. These non-specific clinical
manifestations make it difficult to distinguish from
other febrile conditions. However, if the disease is not
diagnosed properly and treated promptly, it may
become chronic and persist for years, leading to
complications such as osteoarticular, hepatobiliary,
cardiovascular, and central nervous system diseases (9).
In addition, the disease is regarded as an important
occupational  hazard  to
Veterinarians, farmers, and slaughterhouse workers are
vulnerable as they handle infected animals and aborted
fetuses or placentae.

major  regional

intermittent or

livestock  workers.
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Human brucellosis has been greatly controlled in
many countries, and its epidemiological features have
changed drastically over the past few decades due to
the various improvements in sanitary conditions,
socioeconomic development, political reasons, and the
increasing domestic and international human mobility
(4-6,10). However, considering the large number of
cases reported across the world each year and its serious
health consequences and socioeconomic impacts,
human brucellosis remains a global public health
challenge, especially in regions where animal infections
are common.

Fox example, brucellosis is considered endemic in
most Middle Eastern countries with a high number of
human cases reported in Yemen, Iran, Syria, Turkey,
and Saudi Arabia in recent years (6,71). The highest
annual incidence rate was recorded in Yemen (88.6
cases/100,000 person-years), Syria (40.6/100,000), and
Iran (18.6/100,000) in 2014-2017 (6). McDermott JJ
et al. (2) found a high average prevalence (11%)
among high-risk human populations in Africa and
Asia, such as veterinarians, livestock handlers, and
slaughterhouse workers, suggesting that brucellosis is
an ongoing epidemic in African and Asian continents.
Data on incidence of brucellosis are often
underreported because the surveillance system relies on
passive reports that collect information from hospitals
and diagnostic laboratories, especially in areas with low
capacities of healthcare and diagnosis. Therefore, the
real burden of human brucellosis in low-income
countries may be far greater than figures reported.

However, human brucellosis is also reported in some
high-income countries where brucellosis has been
eliminated or transmitted at a relative low level. For
instance, 381 confirmed cases of brucellosis were
reported by 28 European Union countries in 2017
with an overall rate of 0.09 cases/100,000 person-years
(12). Greece, Italy, and Spain reported the highest
numbers of confirmed cases, accounting for 67.2% of
all cases. Greece had reported the highest incidence
rate, followed by Italy and Portugal, as well as Spain
and Sweden. In Sweden, all cases occurred in travelers
from countries with ongoing epidemics.
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In China, the epidemiological features of human
brucellosis have significantly changed in the past 7
decades, especially during the period of dramatic
socioeconomic changes since 1980 (70,13). Before
1950, brucellosis in both animals and humans was
highly prevalent across the country. Since 1950, the
activities for brucellosis prevention and control were
gradually introduced in the mainland of China.
During 1955-1979, human brucellosis was relatively
steady with an incidence rate of 0.4-1.0 cases/100,000
person-years and peaked during 1957-1963 and
1969-1971 (13-14). After the implementation of a
national control program (/4), the incidence rate of
human brucellosis decreased gradually since 1979 and
reached its lowest level in 1994 (interquartile range:
0.05-0.10/100,000) (13).

Nevertheless, human brucellosis has reemerged in
mainland China since the mid-1990s (10,13), with the
incidence increasing from 1995 and peaking at 57,222
cases in 2014 (4.2 cases/100,000 person-years)
(Figure 1). Following the resurgence, this disease has
also expanded geographically from northwestern to

southeastern China (/5). The affected regions
gradually shifted from northwestern pasturing
provincial-level administrative divisions (PLAD:s),

including Inner Mongolia, Xinjiang, Xizang (Tibet),
Qinghai, and Ningxia, through adjacent grasslands and
agricultural areas with a high density of sheep and
goats (16), to coastal PLADs and southeast China. In
addition, seasonal patterns in human brucellosis were
also found as most cases were reported between
February and July (Figure 1), which were coincided
with the peak period for abortions and parturitions
among livestock in the spring and summer (/7). This
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reemergence across China might be attributed to a
variety of factors, such as the increasing demand for
meat consumption, the expansion of animal industries,
urbanization, the lack of hygienic measures and
vaccination in animal husbandry, and the failure to
remove infected animals.

The National Brucellosis Prevention and Control
Plan (NBPCP) was implemented in 2016-2020,
aiming to contain this disease in animals and humans
across China (78). In this issue of the China CDC
Weekly, four important studies about brucellosis have
been published to understand the changing
epidemiology and control progress of human
brucellosis across China (/9-22). Lin S et al. (19)
investigated the serological prevalence among the high-
risk population in brucellosis endemic areas in China
in 2019-2020. They found that the seroprevalence
decreased following the implementation of NBPCP in
endemic areas compared to the reported rates in the
previous years. However, an analysis conducted by Tao
Z et al. (20) revealed that the number of human cases
in China had decreased from 47,139 in 2016 to
37,947 in 2018, but then rebounded in 2019. The
rebound was mainly related to the resurgence in Inner
Mongolia, and most counties failed to meet the control
targets of NBPCP, which is calling for improved
strategies and more resources to ensure a sustainable
brucellosis control program in China.

The reasons for recent rebound in China, especially
in Inner Mongolia, might include: 1) the circulation
and expanded transmission of Brucella among livestock
led to an increase in human infections; 2) the
improvement of active monitoring, diagnosis, and
reporting of human brucellosis also contributed to the
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FIGURE 1. The number of human brucellosis cases reported in China, 2005-2019.
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increasing number of detected cases; and 3) with recent
increases in the price of beef and lamb, the number of
people engaged in husbandry might have increased,
whereas the awareness of brucellosis prevention still
remained substandard, resulting in a surge of infected
people. For example, the results of survey published by
Wang Z et al. (27) revealed that the awareness of
brucellosis knowledge and the utilization efficiency of
personal protective equipment among the high-risk
population remained relatively low compared to the
target set in the NBPCP. More effective health
education about brucellosis should be carried out to
reduce the infection risk in high-risk population, and
an efficient surveillance information system could
provide timely data for assessing the effectiveness of
control program and case management and follow-up.
As part of the effort, Wulanchabu City in Inner
Mongolia had been establishing a Brucellosis
Integrated Information System (BIIS) since the year of
2013, the first human brucellosis-specific reporting
system in China, and Dong S et al. (22) have evaluated
the performance of BIIS on case report and
management, providing important evidence for
continuously improving the system.

Brucellosis remains a significant health threat in
many countries including China (7). As there is no
human vaccine against brucellosis, the most effective
prevention strategy is the elimination of infections in
animal hosts in combination with raising protections,
food-safety measures, occupational hygiene, and
laboratory safety (23). Vaccinating cattle, goats, and
sheep are also recommended in areas with high
prevalence. Most importantly, the One Health
approach (24), involving collaborative efforts for health
in humans, animals, and the environment as well as
multiple other sectors, is vital to monitor disease
transmission and to mitigate health and socioeconomic
impacts of brucellosis, eventually eliminating the
disease in human and animal populations across the
world.

Funding: National Science and Technology Major
Project of China (2018ZX10713001-001); The
National Natural Science Fund of China (81773498);
National Science and Technology Major Project of
China (2016ZX10004222-009).

doi: 10.46234/ccdcw2021.031

* Corresponding author: Shengjie Lai, shengjie.lai@soton.ac.uk.

' WorldPop, School of Geography and Environmental Science,
University of Southampton, Southampton, UK; Division of
Infectious Diseases, Chinese Center for Disease Control and
Prevention, Beijing, China.

122 CCDC Weekly /Vol. 3 /No. 6

Submitted: January 13, 2021; Accepted: February 01, 2021

10.

11.

12.

13.

14.

15.

16.

17.

18.

REFERENCES

. World Organisation for Animal Health. Brucellosis. 2021. hteps://www.

oie.int/en/animal-health-in-the-world/animal-diseases/brucellosis/.
[2020-1-11].

. McDermott JJ, Grace D, Zinsstag J. Economics of brucellosis impact

and control in low-income countries. Rev Sci Tech 2013;32(1):249 -
61. http://dx.doi.org/10.20506/rst.32.1.2197.

. Ducrotoy M, Bertu WJ, Matope G, Cadmus S, Conde-Alvarez R, Gusi

AM, et al. Brucellosis in Sub-Saharan Africa: current challenges for
management, diagnosis and control. Acta Trop 2017;165:179 - 93.
http://dx.doi.org/10.1016/j.actatropica.2015.10.023.

. Pappas G, Papadimitriou P, Akritidis N, Christou L, Tsianos EV. The

new global map of human brucellosis. Lancet Infect Dis 2006;6(2):91 -
9. http://dx.doi.org/10.1016/s1473-3099(06)70382-6.

. Dean AS, Crump L, Greter H, Schelling E, Zinsstag J. Global burden

of human brucellosis: a systematic review of disease frequency. PLoS
Negl Trop Dis 2012;6(10):e1865. http://dx.doi.org/10.1371/journal.
pntd.0001865.

. Musallam II, Abo-Shehada MN, Hegazy YM, Holt HR, Guitian FJ.

Systematic review of brucellosis in the Middle East: disease frequency in
ruminants and humans and risk factors for human infection. Epidemiol
Infect 2016;144(4):671 - 85. http://dx.doi.org/10.1017/50950268815
002575.

. Franc KA, Krecek RC, Hisler BN, Arenas-Gamboa AM. Brucellosis

remains a neglected disease in the developing world: a call for
interdisciplinary action. BMC Public Health 2018;18(1):125.
http://dx.doi.org/10.1186/s12889-017-5016-y.

. The Health Commission of Lanzhou City. Announcement on the

handling of the Brucella antibody positive incident of Lanzhou
veterinary research institute. 2020. http://wjw.lanzhou.gov.cn/art/

2020/9/15/art_4531_928158.html. [2021-1-9]. (In Chinese).

. Baldi PC, Giambartolomei GH. Pathogenesis and pathobiology of

zoonotic brucellosis in humans. Rev Sci Tech 2013;32(1):117 - 25.
heep://dx.doi.org/10.20506/rst.32.1.2192.

Jiang H, O’Callaghan D, Ding JB. Brucellosis in China: history,
progress and  challenge. Infect Dis Poverty 2020;9(1):55.
http://dx.doi.org/10.1186/s40249-020-00673-8.

Bagheri Nejad R, Krecek RC, Khalaf OH, Hailat N, Arenas-Gamboa
AM. Brucellosis in the Middle East: current situation and a pathway
forward. PLoS Negl Trop Dis 2020;14(5):e0008071. http://dx.doi.org/
10.1371/journal.pntd.0008071.

European Center for Disease Prevention and Control. Brucellosis —
annual epidemiological report for 2017. 2020. https://www.ecdc.
europa.cu/sites/default/files/documents/brucellosis-annual-epidemio
logical-report-2017.pdf. [2021-1-8].

Lai S], Zhou H, Xiong WY, Yu HJ, Huang Z]J, Yu JX, et al. Changing
epidemiology of human brucellosis, China, 1955-2014. Emerg Infect
Dis 2017;23(2):184 - 94. http://dx.doi.org/10.3201/eid2302.151710.
Shang DQ, Xiao DL, Yin JM. Epidemiology and control of brucellosis
in China. Vet Microbiol 2002;90(1 - 4):165 - 82. http://dx.doi.org/10.
1016/s0378-1135(02)00252-3.

Chen ZL, Zhang WY, Ke YH, Wang YF, Tian BL, Wang DL, et al.
High-risk regions of human brucellosis in china: implications for
prevention and early diagnosis of travel-related infections. Clin Infect
Dis 2013;57(2):330 - 2. http://dx.doi.org/10.1093/cid/cit251.

Chen QL, Lai SJ, Yin WW, Zhou H, Li Y, Mu D, et al. Epidemic
characteristics, high-risk townships and space-time clusters of human
brucellosis in Shanxi Province of China, 2005-2014. BMC Infect Dis
2016;16(1):760. http://dx.doi.org/10.1186/s12879-016-2086-x.

Corbel M]J. Brucellosis in humans and animals. Geneva: World Health
Organization; 2006. https://www.who.int/csr/resources/publications/
deliberate/ WHO_CDS_EPR_2006_7/en/.

Ministry of Agriculture and Rural Affairs of China. National brucellosis
control program, 2016-2020. 2020. http://www.moa.gov.cn/govpublic/

Chinese Center for Disease Control and Prevention


https://doi.org/10.46234/ccdcw2021.031
https://www.oie.int/en/animal-health-in-the-world/animal-diseases/brucellosis/
https://www.oie.int/en/animal-health-in-the-world/animal-diseases/brucellosis/
https://doi.org/10.20506/rst.32.1.2197
https://doi.org/10.20506/rst.32.1.2197
https://doi.org/10.1016/j.actatropica.2015.10.023
https://doi.org/10.1016/j.actatropica.2015.10.023
https://doi.org/10.1016/s1473-3099(06)70382-6
https://doi.org/10.1016/s1473-3099(06)70382-6
https://doi.org/10.1371/journal.pntd.0001865
https://doi.org/10.1371/journal.pntd.0001865
https://doi.org/10.1371/journal.pntd.0001865
https://doi.org/10.1371/journal.pntd.0001865
https://doi.org/10.1017/S0950268815002575
https://doi.org/10.1017/S0950268815002575
https://doi.org/10.1017/S0950268815002575
https://doi.org/10.1017/S0950268815002575
https://doi.org/10.1186/s12889-017-5016-y
https://doi.org/10.1186/s12889-017-5016-y
http://wjw.lanzhou.gov.cn/art/2020/9/15/art_4531_928158.html
http://wjw.lanzhou.gov.cn/art/2020/9/15/art_4531_928158.html
https://doi.org/10.20506/rst.32.1.2192
https://doi.org/10.20506/rst.32.1.2192
https://doi.org/10.1186/s40249-020-00673-8
https://doi.org/10.1186/s40249-020-00673-8
https://doi.org/10.1371/journal.pntd.0008071
https://doi.org/10.1371/journal.pntd.0008071
https://doi.org/10.1371/journal.pntd.0008071
https://www.ecdc.europa.eu/sites/default/files/documents/brucellosis-annual-epidemiological-report-2017.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/brucellosis-annual-epidemiological-report-2017.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/brucellosis-annual-epidemiological-report-2017.pdf
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.1016/s0378-1135(02)00252-3
https://doi.org/10.1016/s0378-1135(02)00252-3
https://doi.org/10.1016/s0378-1135(02)00252-3
https://doi.org/10.1093/cid/cit251
https://doi.org/10.1093/cid/cit251
https://doi.org/10.1093/cid/cit251
https://doi.org/10.1186/s12879-016-2086-x
https://doi.org/10.1186/s12879-016-2086-x
https://www.who.int/csr/resources/publications/deliberate/WHO_CDS_EPR_2006_7/en/
https://www.who.int/csr/resources/publications/deliberate/WHO_CDS_EPR_2006_7/en/
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
https://doi.org/10.46234/ccdcw2021.031
https://www.oie.int/en/animal-health-in-the-world/animal-diseases/brucellosis/
https://www.oie.int/en/animal-health-in-the-world/animal-diseases/brucellosis/
https://doi.org/10.20506/rst.32.1.2197
https://doi.org/10.20506/rst.32.1.2197
https://doi.org/10.1016/j.actatropica.2015.10.023
https://doi.org/10.1016/j.actatropica.2015.10.023
https://doi.org/10.1016/s1473-3099(06)70382-6
https://doi.org/10.1016/s1473-3099(06)70382-6
https://doi.org/10.1371/journal.pntd.0001865
https://doi.org/10.1371/journal.pntd.0001865
https://doi.org/10.1371/journal.pntd.0001865
https://doi.org/10.1371/journal.pntd.0001865
https://doi.org/10.1017/S0950268815002575
https://doi.org/10.1017/S0950268815002575
https://doi.org/10.1017/S0950268815002575
https://doi.org/10.1017/S0950268815002575
https://doi.org/10.1186/s12889-017-5016-y
https://doi.org/10.1186/s12889-017-5016-y
http://wjw.lanzhou.gov.cn/art/2020/9/15/art_4531_928158.html
http://wjw.lanzhou.gov.cn/art/2020/9/15/art_4531_928158.html
https://doi.org/10.20506/rst.32.1.2192
https://doi.org/10.20506/rst.32.1.2192
https://doi.org/10.1186/s40249-020-00673-8
https://doi.org/10.1186/s40249-020-00673-8
https://doi.org/10.1371/journal.pntd.0008071
https://doi.org/10.1371/journal.pntd.0008071
https://doi.org/10.1371/journal.pntd.0008071
https://www.ecdc.europa.eu/sites/default/files/documents/brucellosis-annual-epidemiological-report-2017.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/brucellosis-annual-epidemiological-report-2017.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/brucellosis-annual-epidemiological-report-2017.pdf
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.1016/s0378-1135(02)00252-3
https://doi.org/10.1016/s0378-1135(02)00252-3
https://doi.org/10.1016/s0378-1135(02)00252-3
https://doi.org/10.1093/cid/cit251
https://doi.org/10.1093/cid/cit251
https://doi.org/10.1093/cid/cit251
https://doi.org/10.1186/s12879-016-2086-x
https://doi.org/10.1186/s12879-016-2086-x
https://www.who.int/csr/resources/publications/deliberate/WHO_CDS_EPR_2006_7/en/
https://www.who.int/csr/resources/publications/deliberate/WHO_CDS_EPR_2006_7/en/
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm

19.

20.

21.

China CDC Weekly

SYJ/201609/t20160909_5270524.htm. [2021-1-10]. (In Chinese).

Lin SH, Wang Z, Liu XR, Yu AZ, Hasan M, Bayidawulieti ], et al.
Serological prevalence survey among the high-risk population in
brucellosis-endemic areas in 2019-2020, China. China CDC Wkly
2021;3(6):101 - 5. http://dx.doi.org/10.46234/ccdew2021.027.

Tao ZF, Chen QL, Chen YS, Li Y, Mu D, Y HM, et al.
Epidemiological characteristics of human brucellosis — China, 2016 -
2019. China CDC Wkly 2021;3(6):114 - 9. http://dx.doi.org/10.
46234/ccdew2021.030.

Wang Z, Lin SH, Liu XR, Yu AZ, Hasan M, Bayidawulieti ], et al.
Brucellosis knowledge and personal protective equipment usage among

high-risk  populations in  brucellosis-endemic arecas —  China,

Chinese Center for Disease Control and Prevention

22.

23.

24.

2019-2020. China CDC Wkly 2021;3(6):106 - 9. http://dx.doi.org/10.
46234/ccdcw2021.028.

Dong SB, Jiang H, Fan MG, Li YX, Zhang CH, Lin SH, et al.
Evaluation of the integrated information system for Brucellosis case
diagnosis and management — Inner Mongolia Autonomous Region,
China, 2019. China CDC Wkly. 2021;3(6):110 - 3. http://dx.doi.org/
10.46234/ccdcw2021.029.

World Health Organisation. Brucellosis. 2020. https://www.who.int/
news-room/fact-sheets/detail/brucellosis. [2021-1-11].

World Health Organisation. One health. 2017. https://www.who.int/
news-room/q-a-detail/one-health. [2021-1-27].

CCDC Weekly / Vol. 3 /No.6 123


http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
https://doi.org/10.46234/ccdcw2021.027
https://doi.org/10.46234/ccdcw2021.027
https://doi.org/10.46234/ccdcw2021.030
https://doi.org/10.46234/ccdcw2021.030
https://doi.org/10.46234/ccdcw2021.030
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.029
https://doi.org/10.46234/ccdcw2021.029
https://doi.org/10.46234/ccdcw2021.029
https://www.who.int/news-room/fact-sheets/detail/brucellosis
https://www.who.int/news-room/fact-sheets/detail/brucellosis
https://www.who.int/news-room/q-a-detail/one-health
https://www.who.int/news-room/q-a-detail/one-health
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
https://doi.org/10.46234/ccdcw2021.027
https://doi.org/10.46234/ccdcw2021.027
https://doi.org/10.46234/ccdcw2021.030
https://doi.org/10.46234/ccdcw2021.030
https://doi.org/10.46234/ccdcw2021.030
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.029
https://doi.org/10.46234/ccdcw2021.029
https://doi.org/10.46234/ccdcw2021.029
https://www.who.int/news-room/fact-sheets/detail/brucellosis
https://www.who.int/news-room/fact-sheets/detail/brucellosis
https://www.who.int/news-room/q-a-detail/one-health
https://www.who.int/news-room/q-a-detail/one-health
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
https://doi.org/10.46234/ccdcw2021.027
https://doi.org/10.46234/ccdcw2021.027
https://doi.org/10.46234/ccdcw2021.030
https://doi.org/10.46234/ccdcw2021.030
https://doi.org/10.46234/ccdcw2021.030
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
https://doi.org/10.46234/ccdcw2021.027
https://doi.org/10.46234/ccdcw2021.027
https://doi.org/10.46234/ccdcw2021.030
https://doi.org/10.46234/ccdcw2021.030
https://doi.org/10.46234/ccdcw2021.030
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.029
https://doi.org/10.46234/ccdcw2021.029
https://doi.org/10.46234/ccdcw2021.029
https://www.who.int/news-room/fact-sheets/detail/brucellosis
https://www.who.int/news-room/fact-sheets/detail/brucellosis
https://www.who.int/news-room/q-a-detail/one-health
https://www.who.int/news-room/q-a-detail/one-health
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.029
https://doi.org/10.46234/ccdcw2021.029
https://doi.org/10.46234/ccdcw2021.029
https://www.who.int/news-room/fact-sheets/detail/brucellosis
https://www.who.int/news-room/fact-sheets/detail/brucellosis
https://www.who.int/news-room/q-a-detail/one-health
https://www.who.int/news-room/q-a-detail/one-health

