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Summary
What is already known on this topic?
Human brucellosis, a neglected zoonotic disease, causes
more than 500,000 new cases each year globally. The
disease is of major public health concern in China, and
northern provinces are traditionally endemic areas.
What is added by this report?
This is the first published outbreak of occupational
brucellosis involving multiple clusters in Hubei
Province. This investigation characterizes the
transmission chain of the outbreak and reveals that
provinces south of the Yangtze River are faced with a
series of challenges and hurdles to overcome including,
but not limited to, health education, law enforcement,
and occupational protection.
What are the implications for public health
practice?
In addition to measures aimed at this outbreak, the
local agricultural department has issued special notices
based on this investigation to adjust and strengthen
local eradication program of brucellosis.

The incidence of human brucellosis is surging
dramatically in southern provinces of China (1–3),
including provincial-level administrative divisions
(PLADs) along and to the south of the Yangtze
River*, and no brucellosis outbreaks were reported in
southern Hubei Province before this investigation
(4–5). An eradication program of brucellosis has been
put into action in Hubei since 2017.
On June 3, 2019, 2 clusters of brucellosis involving
5 cases in Xianning, a prefecture-level city in southern
Hubei, were reported to the National Public Health
Emergency
Reporting
Information
System
(NPHERIS), and 1 cluster involved 3 employees of L
mutton restaurant in Chongyang County, Xianning

with the other involving 2 goat keepers of J goat farm
in Jiayu County, Xianning. A field investigation was
initiated to identify the infection source and risk
factors.

INVESTIGATION AND RESULTS
Suspected cases were defined as residents of
Chongyang County and suppliers of the L mutton
restaurant who developed two or more of the following
symptoms from January 1 to June 31, 2019: fever (≥
37.5 ℃), fatigue, night sweats, and joint pain
excluding patients with confirmed diagnosis for other
diseases. Confirmed cases were defined as suspected
cases with positive 1∶100 (+ +) or above serum
agglutination test (SAT) for Brucella.
Case finding was carried out by interviewing cases,
doctors, restaurant managers, and others employees,
reviewing Infectious Disease Reporting Management
Information System and medical records, and
implementing symptom surveillance in local major
hospitals.
Serum samples of all suspect cases were collected and
tested. If the Rose Bengal plate agglutination test
(RBPT) or SAT was positive, detailed demographic
information, clinical information, eating habits,
occupational history, preventive measures, and
sources of animal products were collected. A field
investigation was also initiated to ascertain possible
polluted environments which these patients were
exposed to.
A total of 8 cases (including 5 initial cases
mentioned above) of brucellosis were identified with 6
patients experiencing onset of illness in April and 2
patients in May. All cases were confirmed. The most
commonly reported symptoms were fever (88%), joint
pain (75%), and fatigue (75%), and they were all
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discharged after a treatment of doxycycline and
rifampin (42 d). Of these patients, 6 came from
Chongyang County, and 2 from Jiayu County, and
their ages ranged from 26 to 57 years old with a
median age of 49 years. Their suspected exposures
included goat-slaughtering, abortive ewes, and
environmental exposure. Time intervals between onset
of symptoms and diagnosis varied from 6 to 43 days,
and the onset-to-diagnosis intervals of 6 cases exceeded
1 month.
The trade relationship among the work sites was
further investigated. In Hubei, mutton consumption
peaks between October and February of the next year,
and L mutton restaurant mainly engaged in mutton
hot pots and mutton noodles. During the off-season,
the restaurant bought frozen mutton from B wholesale
market in Wuhan, whose mutton originated from a
market in Huanghua, Hebei Province of Northern
China. During the peak months, it bought live goats
from J goat farm and then slaughtered them in a back
room of the restaurant. J goat farm bought live goats
from M live goat market in Fang County, Shiyan City,
northern Hubei Province (Figure 1).
During the investigation, a total of 19 serum
samples were collected and 8 of them tested positive
for RBPT and SAT. A strain of Brucella melitensis was
isolated (Table 1).
Given that most cases had a suspected exposure to
goat-slaughtering, we hypothesized that slaughtering
was a key risk factor of infection. Subsequently, we

investigated the exposure histories of 21 individuals,
including all employees of L mutton restaurant, J goat
farm, and D butcher's. No employees wore any
personal protective equipment at work, and no patients
had a history of consuming unpasteurized
contaminated animal products or a history of travelling
to endemic areas beforehand. The results showed that
slaughtering without protective measures was a risk
factor (RR=11.38, 95%CI: 1.70–76.14) (Table 2), and
6 of the 8 patients had not heard of brucellosis before
and no patients had an awareness of clinical signs and
symptoms of human brucellosis.
Further field investigation revealed that the
slaughterhouse of L mutton restaurant was a lowOff season
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FIGURE 1. Transaction flow charts of an outbreak of
brucellosis in Hubei Province, China, 2019.

TABLE 1. Laboratory results of an outbreak of brucellosis in Hubei Province, China, 2019.
Source of samples

Samples collected

RBPT positive

SAT positive

Brucella strain isolated

L mutton restaurant

9

5

5

1

J goat farm

2

2

2

−

D butcher’s

2

1

1

−

M live goat market

1

0

0

−

Relatives

5

0

0

−

Total

19

8

8

1

Abbreviations: RBPT=Rose Bengal plate agglutination test, SAT=Serum agglutination test.

TABLE 2. A cohort study of an outbreak of brucellosis in Hubei Province, China, 2019.
Factors

Exposed

Unexposed

Attack rate (%)

Total

Cases

Total

Cases

Exposed

Unexposed

RR (95%CI)

Slaughtering without precautions

8

7

13

1

87.50

7.69

11.38 (1.70–76.14)

In slaughterhouse without precautions

5

1

16

7

20.00

43.75

0.46 (0.07–2.88)

Processing frozen mutton without precautions

8

0

13

8

0

61.54

0*

Abbreviations: RR=Relative Risk.
* p=0.007.
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roofed room of nine square meters with a door
connecting the lobby of the restaurant. There were no
windows, ventilation, or disinfection facilities, and the
conditions in D butcher’s were similar.
J goat farm is located beside the Yangtze River and
separated from residential areas. In the off season, the
farm kept about 200 self-bred goats. In November
2018, the farm bought about 100 goats from M live
goat market and kept them with self-bred goats, which
might have led to cross-infection. Several pregnant
ewes were aborted between December 2018 and
January 2019 but were still sold. There were no
inspections or quarantine measures while in transit
since these goats were transported through a rural road.
All the goats in the farm were sold for the first time in
nearly a decade in January 2019 without any
inspection measure.

PUBLIC HEALTH RESPONSE
The routine control measures, including daily
inspection of livestock transport on highways and
annual random testing of the goats for brucella in
farms during spring and autumn, failed to detect the
outbreak in January 2019 when the infections were
spreading so no emergency measures were taken then.
During this investigation in June 2019, multiple
emergency countermeasures were taken including case
searching, diagnosis and treatment of patients, health
education, tracing the sources of goats and mutton,
and disinfecting contaminated environments. Based on
this investigation, local agricultural departments and
health departments took long-term joint actions
including promoting health education, general
surveying of goat breeding across Xianning, cracking
down on illegal activities related to sick animals and
animal products, etc. In addition, a special notice was
issued to strengthen and adjust the eradication
program of brucellosis.

DISCUSSION
This is the first outbreak of occupational brucellosis
involving multiple clusters in Hubei. The investigation
indicates that 2 clusters involving 5 initial cases were
part of an outbreak and presented a transmission chain
for a brucellosis outbreak. This report revealed that
southern provinces are faced with a series of challenges
and hurdles to overcome. Trans-regional goat trading
and lax inspection measures might result in
Chinese Center for Disease Control and Prevention

importation of infected goats, which were fed in the
same sheepfold with local goats, and then led to cases
of human brucellosis in those who slaughtered or
raised these goats without protection in the process of
slaughtering in January 2019. Seven cases were
engaged in slaughtering and one case might have been
infected by inhaling aerosols. J goat farm, L mutton
restaurant and D butcher's all fell victims of this
outbreak.
Brucellosis is spreading in humans and animals in
Asian countries, and Northern China has been more
heavily impacted traditionally by brucellosis than
Southern China (2–3,6). Many brucellosis infections
in southern provinces resulted from imported infected
animals or products from Northern China (7–8), so
northern provinces should strengthen brucellosis
control at the source.
Neither imported goats nor the self-bred goats were
found to be vaccinated, and both types of goats were
all mixed together, which resulted in the spread of
brucellosis among these goats. We also found that the
transportation of goats was not strictly inspected.
When an outbreak of animal disease occurs, the farm
owners often sell all their livestock in a short time
without realizing the infectiveness (4). The
phenomenon of emptying stock is worthy of attention.
Comprehensive control strategies should be adopted
including isolated feeding of imported goats from local
ones, vaccination, and inspection measures, all of
which can reduce the incidence of brucellosis as
evidenced by Italy (9).
Awareness and knowledge of brucellosis among
occupational workers are commonly regarded as a vital
aspect of human brucellosis control (10). This
investigation found that local occupational workers
had a low awareness of brucellosis and personal
protective measures, so health education should be
promoted among relevant occupational groups.
Due to the swelling demand of fresh mutton, the
influx of live goats from northern provinces to the
south is becoming increasingly frequent. This report
reveals a series of challenges in the current eradication
program of brucellosis and provides a useful reference
for strengthening and adjusting the action in southern
provinces.
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