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Original article

A cluster of Brucella melitensis in Melbourne, 
Australia 2023: clinical and public health actions
Manogna Metlapalli, Fiona Clarke, Anna B Pierce, Norelle L Sherry, Jake A Lacey, Edura Jalil, 
Aswan Tai, Christian McGrath, Tony Korman, James H McMahon, Rhonda L Stuart

Abstract
Brucellosis is a rare zoonotic infection most commonly seen in parts of the Northern Hemisphere. 
Infections in Australia are uncommon and occur predominantly in Queensland and New South Wales 
due to exposure to Brucella suis through wild pig hunting activities. We describe a clustering of two cases 
of brucellosis in Victoria confirmed by genomic analysis but with no identified exposure. We detail the 
medical management, laboratory confirmation, and the public health investigation. While the source 
of the outbreak remains unclear, the two cases demonstrate a detailed and coordinated public health 
response to a rare infection with a unique geographical and temporal relationship.

Keywords: Brucellosis; Brucella melitensis; Victoria; Australia

Introduction
Brucellosis is a zoonotic infection with a global inci-
dence of approximately 2.1 million cases per year.1 
There are twelve identified species of Brucella, with 
four known to cause human infection: Brucella suis, 
B. melitensis, B. abortus, and B. canis.2

Human infection is most commonly acquired 
through handling of infected livestock; consumption 
of unpasteurised milk and food products; contami-
nated water; and wild pig hunting. Human to human 
transmission appears to be infrequent, with two case 
reports of breast milk and sexual intercourse as pos-
sible means of transmission.3,4 Strict biosafety pro-
tocols with clinical specimens on suspicion of the 
diagnosis of brucellosis mitigates the risk of aerosol 
transmission in the laboratory setting.5

High risk areas for infection are Africa, Central and 
South America, the Mediterranean and the Middle 
East.1 In Australia, the average annual incidence 
rate was 20 cases per year between 2008 to 2023.6 
Infections predominantly occur with the Brucella 
suis species in the northern half of Australia associ-
ated with wild pig hunting in that region. 

Within Victoria (holding an approximate popu-
lation of 6 million people as of June 2022),7 there 
have been seven notified cases of brucellosis between 
2017 and 2023: six confirmed cases and one prob-
able.6 Prior to our described cluster, all infections 
were acquired overseas, with the last locally acquired 
case in 2003 which was associated with consuming 
unpasteurised cheese.

In Victoria, brucellosis is a notifiable condition under 
the Public Health and Wellbeing Act 2008, requiring 
notification from both medical practitioners and lab-
oratories.8 The primary objective for public health 
action is to prevent further spread by identifying 
potential local sources of infection.

We describe a sporadic geographic and temporal 
clustering of two cases of likely locally acquired bru-
cellosis in Victoria in 2023 and the subsequent public 
health response and investigation. 
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Methods
Case summary

Case 1 was a 45-year-old immunocompetent man 
who presented with a three-day history of fevers, rig-
ors and left lower quadrant abdominal pain. He had 
a history of diverticulitis with abdominal imaging 
showing diverticulosis. He was admitted and treated 
with ceftriaxone and metronidazole for three days 
with resolution of symptoms. He also had a history 
of coryzal symptoms beginning three days prior to 
admission and rhinovirus/enterovirus ribonucleic 
acid (RNA) as detected by polymerase chain reaction 
(PCR) on a nasopharyngeal swab. He was discharged 
home without any further antibiotics. The day after 
discharge, he was recalled for a positive blood cul-
ture. At that point, he did not have abdominal pain 
but had subjective fevers, generalised headache, 
blurred vision, lower back pain and right shoulder 
pain. Cerebrospinal fluid obtained by lumbar punc-
ture and magnetic resonance imaging (MRI) of the 
brain and spine were normal.

On the same day that Case 1 presented, a 27-year-old 
immunocompetent female (Case 2) presented with a 
two-week history of coryzal symptoms and a 10-day 
history of fevers, rigors, drenching sweats and right 
lower quadrant abdominal pain. At the onset of cory-
zal symptoms she tested positive for influenza via her 
local doctor and was treated with 75 mg oseltami-
vir twice daily for five days. On admission she was 
treated with intravenous ceftriaxone and metronida-
zole for three days for a presumed intra-abdominal 
bacterial infection. Computed tomography (CT) 
scan of the abdomen and stool cultures were normal 
and the patient went home but was recalled two days 
later for a positive blood culture. On readmission her 
fevers had resolved but sweating and abdominal pain 
persisted. She had developed a frontal, band-like 
headache without other signs of meningitis. Lumbar 
puncture was not performed. Abdominal ultrasound 
and CT brain were unremarkable. Blood cultures 
from both cases were positive for growth of a short 
gram-negative coccobacillus which was later con-
firmed as B. melitensis. 

Laboratory diagnosis

Blood cultures were collected from cases and incu-
bated as per standard laboratory methods. When 
Gram stains revealed short coccobacilli, raising sus-
picion of Brucella, the blood cultures were referred to 
the Microbiological Diagnostic Unit (MDU) Public 
Health Laboratory at the University of Melbourne for 
further testing. Samples underwent the FilmArray 
BioFire Biothreat PCR panel under physical con-
tainment level 3 (PC3) conditions, followed by 
rapid genomic sequencing (Oxford Nanopore and 
Illumina).i,ii Antibiotic susceptibility testing was per-
formed by E-tests in PC3 conditions, and interpreted 
according to Clinical and Laboratory Standards 
Institute (CLSI) M45 breakpoints.9 

Genome data underwent standard quality control 
checks, and species was determined to be B. melitensis 
by k-mer identification. The sequence type (ST) was 
identified using the PubMLST scheme (also consist-
ent with B. melitensis).10 The case genomes were com-
pared to an ST8 B. melitensis reference strain ATCC 
23457 and 177 publicly-available ST8 B. melitensis 
reference genomes, with a maximum-likelihood phy-
logeny constructed using 2,495 parsimonious single 
nucleotide polymorphisms (SNPs) in IQTree2 using 
the GTR+F+G4 model and 1000 rapid bootstraps. 

Public health response

Case 1 was notified to the South East Public Health 
Unit (SEPHU) 16 days after symptom onset. A 
case interview was conducted using a standardised 
case investigation form to assess the likely acquisi-
tion source of this infection. Investigation initially 
focused on his possible workplace exposure; how-
ever, reactivation of latent infection acquired years 
ago in Chile was also considered possible.

Case 2 was notified to SEPHU one day after Case 1 
and the same standardised case investigation form 
was administered. Given the proximity in time and 
location of the two cases, a Problem Assessment 
Group (PAG) was formed on day 18 to discuss the 
likelihood of a common source of exposure for both 
cases. This was chaired by SEPHU and was attended 
by representatives from the Victorian Department 
of Health and Agriculture Victoria (AgVIC).

i	 https://nanoporetech.com/.
ii	 https://www.illumina.com/.

https://nanoporetech.com/
https://www.illumina.com/
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At this meeting, based on the information available 
and the low likelihood of reactivation of disease 
in either case, it was deemed necessary to investi-
gate a possible local common source and the deci-
sion was made to declare an outbreak. An Incident 
Management Team (IMT) was formed, which was 
led by SEPHU with the first meeting convened, 
19 days after the onset of Case 1.

A health alert was issued to infectious disease spe-
cialists, informing them of the outbreak and advising 
testing for those who may have clinically compatible 
symptoms. An alert was also issued to laboratories 
via the Public Health Laboratory Network (PHLN) 
to inform them of the cases and to take the necessary 
precautions when handling specimens. 

An outbreak case was defined as a person notified 
with B. melitensis in Victoria after 7 August 2023 who 
may have acquired their infection locally in Victoria. 

Public health investigation included detailed food 
interviews and environmental testing of soil and 
wastewater. The detailed food interviews with both 
cases were conducted using the OzFoodNet ques-
tionnaire over several days, relating to food con-
sumed eight weeks prior to symptom onset. 

The timeline of case events and the public health 
response is detailed in Figure 1.

Results
Epidemiological

Case 1 was born in Chile and at the age of five, 40 
years before presentation, drank unpasteurised milk 
from cows at a farm in Chile. He did not report con-
sumption of unpasteurised products in the interval 
immediately prior to onset of symptoms, and did not 
have direct contact with farm animals. As part of his 
job, he was required to assess flooded farm areas in 
North and South-East Victoria three months prior to 
presentation. This involved smelling flood-affected 
soil on farms with cattle, sheep, and horses and crawl-
ing in small spaces under houses in close proximity to 
soil. He did not report any recent interstate travel; his 
most recent overseas travel was to Indonesia in 2019. 

Case 2 was born in India and only migrated to 
Australia 15 months prior to onset of symptoms. In 
India, she lived in a village where she had contact 
with farm animals and drank unpasteurised buffalo 
milk. In Australia, she had not visited any farms nor 
had any contact with farm animals. She had not trav-
elled interstate or overseas since arrival to Australia. 
She was vegetarian and did not report consuming 
unpasteurised products. She was an avid gardener 
and recently received a new batch of soil.

The cases lived approximately six kilometres apart 
from each other in the south-eastern suburbs of met-
ropolitan Melbourne. 

Laboratory results

Following characterisation by rapid genomic 
sequencing, the multilocus sequence type (ST) was 
determined to be ST 8, consistent with the East 
Mediterranean lineage (Eastern Mediterranean, 
Middle East, East and South East Asia distribu-
tion) and distinct from the American lineage of 
B. melitensis. The phylogenetic analysis and pairwise 
comparisons demonstrated that these two isolates 
were very closely related (< 10 SNPs difference) and 
were more closely related to each other than to any 
other sequence from publicly available sequences 
worldwide (Figure 2). Thus, the conclusion was that 
these two isolates likely came from the same or a 
similar source, and generated the hypothesis that a 
common food source was most likely. 

E-test antibiotic susceptibility testing demonstrated 
susceptibility to doxycycline (minimum inhibi-
tory concentration [MIC]: 0.125 mg/L), gentamicin 
(MIC: 0.5 mg/L), tetracyclines (MIC: 0.25 mg/L), 
and cotrimoxazole (MIC: 1.0 mg/L). 
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Figure 1: Timeline of case events and public health responsea

a	 IMT: incident management team; PHLN: public health laboratory network.
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Figure 2: Maximum-likelihood phylogeny of two Victorian Brucella melitensis casesa

a	 The Victorian cases are shown in green. Figure 2A shows their maximum-likelihood phylogeny alongside 177 publicly available 
reference genomes of ST8 B. melitensis obtained from Refseq. This phylogeny was constructed using 2,495 parsimonious SNPs 
based on the mapping of isolate reads to reference strain ATCC 23457 (blue) and was constructed in IQtree2 using the GTR+F+G4 
model and 1000 rapid bootstraps. Figure 2B shows the highlighted clade of the most-related genomes to the Victorian cases, 
including two cases from India (orange).

2A 2B
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Findings from public health response

Given that dairy products (particularly unpasteur-
ised milk products) are known to cause infection, 
and that Case 2 did not consume meat, food inter-
views focused primarily on consumption of such 
products. The only common food source identified 
was the consumption of feta cheese. Feta cheese was 
consumed by both cases at different food venues 
or was purchased from large commercial retailers. 
The Food Safety Unit at the Victorian Department 
of Health and relevant local councils contacted the 
identified food venues and confirmed that there was 
no common supplier and only feta cheese purchased 
by large commercial suppliers was utilised. No food 
samples were tested, as large commercial suppliers 
and retailers do not use unpasteurised milk in their 
produce. 

B. melitensis infection is a notifiable disease of live-
stock in Victoria.11 In addition, Australia is consid-
ered, internationally, to be free of B. melitensis infec-
tion in livestock and surveillance has never detected 
the condition in sheep or goats.14 Therefore, livestock 
was not thought to be the likely source of infection 
in this outbreak, either through direct or indirect 
contact.

The environmental sampling was conducted due to 
Case 2’s extensive gardening activities, coupled with 
her recent acquisition of a new batch of soil. The 
council facilitated the soil sampling process, and the 
samples were subsequently sent to the MDU for test-
ing which returned negative.

Further active case finding was difficult, as the pre-
senting symptoms are very non-specific. The cases 
were not known to each other, had no contact prior 
to hospitalisation, and were located in separate wards 
throughout their admission. Wastewater testing was 
also conducted for surveillance, although this was 
considered experimental. 

Discussion
This case demonstrates a co-ordinated and co-oper-
ative public health investigation in response to an 
unprecedented infection.

Treatment

Both cases were treated empirically with intrave-
nous ceftriaxone 2 g daily and oral doxycycline 
100 mg twice daily (bd), based on the Gram stain 
results. Once brucellosis had been confirmed, cef-
triaxone was ceased, and daily intravenous 5 mg/kg 
gentamicin commenced. Gentamicin was ceased in 
Case 1 at day four of treatment due to symptoms of 
vestibular toxicity. Case 2 completed seven days of 
gentamicin and both patients completed six weeks of 
doxycycline. 

Case 1 had minimal symptoms at the onset of treat-
ment and was symptom-free on completion of treat-
ment. Case 2’s headache persisted for approximately 
two months, but all other symptoms markedly 
improved within twelve hours of commencing gen-
tamicin and doxycycline.

Both cases had successful outcomes due to recogni-
tion and treatment of the infection. Current local 
recommendations for the treatment of brucellosis 
includes oral doxycycline 100 mg bd for six weeks 
with intravenous gentamicin 5 mg/kg daily for the 
first seven days.13 Tetracyclines appear to be the 
most active drugs and recommendations are for use 
in combination with streptomycin, gentamicin or 
rifampicin to prevent relapse.14 However, it has been 
reported that aminoglycosides may be more effective 
due to the effect of rifampicin inducing doxycycline 
thereby lowering serum doxycycline levels.15 

More recent literature, published post-treatment of 
these cases, includes a systematic review and meta-
analysis analysing the efficacy of a triple drug regi-
men over the current double drug regime.16 The 
study reviewed eleven randomised controlled trials 
and four cohort studies on the use of doxycycline, 
rifampicin and gentamicin versus doxycycline, 
rifampicin, and streptomycin versus doxycycline, 
rifampicin and quinolones versus dual antibiotics of 
doxycycline and rifampicin. An analysis of the thera-
peutic failure rate, relapse rate, and rate of adverse 
effects demonstrated that a triple antibiotic regime 
had better efficacy compared to dual antibiotics and 
there was no increase in the rate of adverse effects.16 
Treatment, however, was successful in both our cases 
with the aforementioned two-drug regimen.
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Public health response

The public health response was swift and detailed. 
Communication was considered key to this response, 
with early notification to the public health unit and 
ongoing discussion as new information arose. This 
can be credited to a close working relationship 
between the public health unit, the treating infectious 
diseases team and microbiology laboratory with doc-
tors working within both units, access to shared sys-
tems, and close relationships with the public health 
reference laboratory. The early genomic analysis was 
critical in understanding the close genomic rela-
tionship between the two isolates, in generating the 
hypothesis of a common food source, and detailed 
case interviews were used to direct further investiga-
tions as detailed above. Another key element of the 
public health response was communication of the 
case details to public health units across Australia 
through the Communicable Diseases Network 
Australia and the PHLN, which would have allowed 
rapid identification of an outbreak should there have 
been other cases identified. Whilst no cause was 
identified, we still consider this case an example of 
successful public health strategy and response to 
unexpected infection. 

Despite extensive investigations, the source of this 
outbreak was not identified; to date, no further cases 
of B. melitensis have been identified in Victoria. The 
outbreak was officially closed following the comple-
tion of two incubation periods. 

Laboratory contamination was considered as a pos-
sible explanation. However, given that both isolates 
grew from blood cultures taken at independent loca-
tions and time points, and blood cultures were pro-
cessed at different times, laboratory contamination 
is not plausible.

Conclusion
We describe a cluster of highly related cases of bru-
cellosis in Victoria which are likely to be locally 
acquired, but without an identified source. Clinical 
cases of brucellosis require prompt identification of 
the organism, and prompt treatment for cases, to 
prevent adverse clinical outcomes. The close tempo-
ral clustering of these cases led to an outbreak dec-
laration, and formation of an incident management 
team, within three days of notification of the first 
case to the relevant regional public health unit; these 
actions mandated a coordinated clinical, laboratory 
and public health response. While Australia remains 
free from B. melitensis infection in livestock, notifica-
tion of human infection with this potentially hazard-
ous pathogen, from an unknown but assumed local 
source, has implications for multiple sectors of the 
community, including the food and livestock indus-
tries as well as for diagnostic microbiology services 
and clinical services.
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