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Brucella and Coxiella; if you don’t look, you don’t fi nd

Brucella and Coxiella are similar; both are obligate 
intracellular, zoonotic pathogens with a broad geographic 
distribution. Infection in animals is usually asymptomatic, 
but causes fetal loss and therefore has signifi cant economic 
impact. Human infection may be asymptomatic or give rise 
to either organ-specifi c or multi-system disease. Organism 
culture is challenging for Coxiella and can lack sensitivity for 
Brucella. Therefore, infection is most commonly diagnosed 
by serology, but this may be negative in early infection 
and serology results may be challenging to interpret. Both 
Brucella and Coxiella are typically susceptible to a wide range 
of antimicrobials, but long courses may be needed.

Coxiella

Coxiella burnetii is the cause of Q fever, a term fi rst used in 1983 
during the investigation of a cluster of febrile Australian meat 
workers.1 Infection typically follows inhalation or ingestion 
of spores, which are able to survive in soil, dairy produce and 
water for many months. Direct animal contact is not required 
as spores may be carried long distances by the wind. Coxiella 
is endemic in most countries. In Southern Europe and North 
Africa it is the causative agent in up to 10% of patients admitted 
with a febrile illness,2 and seroprevalence rates of over 30% 
have been reported in some countries, including Holland.3,4

Asymptomatic or mild infection is probably the norm 
following inoculation. What determines whether initial 
exposure is followed by eradication or chronic carriage is as yet 
unknown. Acute infection presents following an incubation 
period of 2–5 weeks and often manifests as an undifferentiated 
febrile illness, a respiratory illness with cough and variable 
radiological fi ndings,5 or as an aseptic meningitis, usually 
with a normal cerebrospinal fl uid (CSF) white cell count 
but raised protein and is often accompanied by hepatitis.6 
Chronic infection can result in endocarditis, hepatitis, 
osteomyelitis and central nervous system (CNS) infection. 
Coxiella endocarditis usually affects abnormal or prosthetic 
valves and is often complicated by arterial emboli and immune 

A
B

ST
R

A
C

T

Authors: Aspecialty trainee in infectious diseases and microbiology, 

Hospital for Tropical Diseases, University College London Hospitals 

NHS Trust, London, UK; Bconsultant microbiologist and clinical 

services director of the Rare and Imported Pathogens Laboratory, 

Public Health England, Salisbury, UK

complex-mediated skin and renal disease. However fever may 
be absent.7 Reactivation of latent infection is associated with 
impaired cell-mediated immunity, including that associated 
with pregnancy.8

Coxiella cannot be cultured using routine lab methods. 
Serology is the mainstay of diagnosis,9,10 but may take 2–6 
weeks to become positive, up to 60% of acutely infected patients 
have negative initial serology.11 Polymerase chain reaction 
(PCR) assays can rapidly and reliably diagnose acute Q fever 
prior to development of a detectable antibody response.12 

During infection, C burnetii varies its lipopolysaccharide (LPS) 
coat, the primary antigenic target.13 Phase II LPS is produced 
fi rst, switching to phase I LPS several weeks to months later.10 
Acute Q is diagnosed by a positive PCR or by a four-fold 
increase in phase II IgG antibody titer between acute and 
convalescent paired sera, and is suggested by either phase II IgM 
≥1:50 and/or phase II IgG ≥1:200.6,10 Chronic Q is diagnosed 
by phase I IgG ≥1:800 and suggested by phase I IgG ≥1:128 and 
<1:800.6 In chronic infection, IgM is typically negative but titres 
may remain elevated for 12 months. 

Coxiella are typically susceptible to a range of antimicrobials 
including tetracyclines, rifampicin, chloramphenicol, 
fl uroquinolones and macrolides. Hydroxychloroquine 
alkalinises phagolysosomes, in which Coxiella resides,13,14 
and may help increase the bactericidal effect of some of these 
agents. The ideal agent(s) and duration vary with the disease 
manifestation; acute infection usually requires 2–3 weeks, 
whereas chronic infection may require many months of 
treatment, guided by clinical progress and lab investigations 
such as Coxiella titres, erythrocyte sedimentation rate (ESR) 
and haemoglobin.6 A transthoracic echocardiogram should 
be considered for all patients diagnosed with acute Q, as 
patients with valvular abnormalities are predisposed to chronic 
infection, and should undergo regular serological follow up.15 

Brucella

In 1887, Dr David Bruce described the causal relationship 
between Brucella species and the disease ‘Malta fever’. Human 
infection occurs following inhalational or mucosal contact 
with animal blood and body fl uids, or ingestion of infected 
unpasteurised milk, cheese and meat. Brucella may be viable 
for 48 hours in milk, weeks in frozen meat and 3 months in 
unpasteurised cheese.16 A number of Brucella species have 
been reported to cause human disease, including B melitensis, 
B abortus, B suis and B canis, with B melitensis and B suis 
associated with more severe disease. There is some species-
reservoir specifi city, for example, B melitensis affects mainly 
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cases, typically due to inadequate adherence, dose or duration. 
Relapse due to antibiotic resistance is rare. ■
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ungulates (goats, sheep and camels) whereas B abortus mainly 
infects horses and ruminants.17 Brucella is the most common 
bacterial zoonosis worldwide, with at least 500,000 new cases 
reported each year. Brucella infection causes disease worldwide, 
especially in Arabia, the Mediterranean, Latin America and 
Central Asia.17 It has been reported that, in Kuwait, Brucella 
infection accounts for 10% of acute medical admissions.18 

Following inoculation, many individuals remain 
asymptomatic. Clinical disease may be acute (<1 month), 
subacute (1–6 months) or chronic (> 6 months) and 
may present with systemic upset or disease limited to 
a single organ system.18 Common acute manifestations 
include an undifferentiated febrile illnesses, meningitis, 
encephalitis, septic arthritis and epididymo-orchitis. 
Chronic manifestations include systemic upset alone and/
or with localised infection such as spondylitis, uveitis and 
endocarditis. Brucella may cause an ‘undulant’ fever, typically 
occurring in the late afternoon, which may be associated with 
focal sweating, which may have a strong mouldy smell.

Brucella grows on standard lab media, but detection requires 
prolonged incubation due to the organisms’ slow doubling 
time. Culture sensitivity varies from 15% to 90% depending 
on disease stage, sample type and culture media used.19 
Sensitivity is highest in early infection and when bone marrow 
samples are cultured. PCR has shown promise, but there are no 
standardised methods. Serology is the mainstay of diagnosis, 
and has a sensitivity ranging from 65% to 95%, depending on 
disease stage and technique(s) used. The Public Health England 
Brucella reference unit performs four assays on all samples; 
microscopic agglutination (MAG), complement fi xation 
(CF), and IgG and IgM-specifi c ELISAs.20 Brucella infection 
is suggested by the following; MAG titre ≥1:160, CF titre >1:4 
and/or enzyme-linked immunosorbent assay (ELISA) titre 
≥1:20. Comparing IgG and IgM titres can help differentiate 
acute from chronic infection, although elevated IgM titres are 
present for 12 months in 50% of cases.

Brucella species are typically susceptible to a range of 
antibiotics, including tetracyclines, rifampicin, aminoglycosides, 
ceftriaxone and cotrimoxazole. Its intracellular sanctuary 
site and slow doubling time warrants courses of at least six 
weeks. Longer treatment and/or combination therapy may be 
used for more ‘complicated’ infections, such as spondylitis, 
neurobrucellosis, endocarditis.21 Relapse occurs in 5 –15% of 
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