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EpiSouth Project. Selection of zooneses of priority in the Episouth countries: Final
report on the assessment conducted in July 2007
(1) EpiSouth, Network for Communicable Disease Control in Southern Europe and Mediterranean Countries

"... the most common zoonosis in the world, accounting for the annual
occurrence of more than 5000,000 cases"

Pappas G, Papadimitriou P, Akritidis N. The new global map of human brucellosis.
Lancet Infect Dis. Feb 2006;6(2): 91-9.

"Brucellosis has been recently defined by EpiSouth(1) as an emerging
zoonoses due to its increased incidence in humans, novel geographical
areas in endemic countries, novel animal species in endemic countries
and the necessity of improvement of collaboration between Human
Public Health and Veterinary Public Health"

Among the nations for which reliable data are
available those with the highest current incidence
in annual cases per million people are...

Rust, R. Brucellosis. http://www.emedicine.com/neuro/topic42.htm
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“This incidence is greater than that expected in a general population with
brucellosis; it probably occurred because our hospitals work as reference
centers for complicated diseases. However, our data indicate that this
complication may be more common than generally supposed” (1)

“Brucellar meningits imitates other neurologic and nonneurologic conditions,
and patients may present with convulsive disorders or with complaints
suggesting cranial hypertension. One of these was referred to us with the
presumptive diagnosis of intracraneal tumor” (4)

“Initial diagnoses at admission were acute brucellosis (3 cases), septicemia
(1 case), brucellar abscess (3 cases), pyogenic or tuberculous abscess (4
cases), hydatidosis (2 cases), and hepatic carcinoma (3 cases)” (1)

“Patients with osteoarticular complications had a more prolonged course than
those with no complications” (5)

“Six patients had previously had episodes of the disease, at 2 years, 20 years,
22 years (2 cases), 30 years and 35 years prior to their admission during the
study period” (1)

“Focal or complicated illness ocurred in 22% of the patients with an evolution
of less than 15 days, 32% in those whose evolution ranged from 15 to 30 days,
41% in those between 1 and 3 months, and 53% in those whose diagnostic
delay was greater than 3 months” (6)

TABLE 3. Description and proportion of focal
forms in patients with active brucellosis

Location No. of Cases %

Osteoarticular
Spondylitis
Sacroilitis
Monoarthritis
Oligoarthritis
Olecranian bursitis
Other multiple locations

Genitourinary*
Orchiepididymitis
Prostatitis†

Hepatic
Hepatitis
Liver abscess

Neurologic
Meningitis
Meningoencephalitis
Meningomyeloradiculitis
Spinal arachnoiditis

Cardiovascular
Endocarditis
Pericarditis
Myocarditis

Other focal forms‡
More than 1 focal form
Total

113
63
50
12
6
2
17
18
14
5
13
12
1
9
5
2
1
1
8
6
1
1
8
9
169

21.3

5.1

2.5

1.7

1.5

1.5
1.7
31.9

* In a sample of 372 males
† One patient had orchiepididymitis and prostatitis simultaneously
‡ Two patients with thrombophlebitis (1 with pulmonary embolism),
2 second trimester abortions, 1 choleystitis, 1 pneumonia, 1 skin
abscess, 1 glomerulonephritis.

Does chronic brucellosis stil exist?
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Which are the consequences of a wrong diagnosis?
The effects of an inappropriate diagnosis are alarming.
We have collected some from several studies about this issue:

The answer to this question could depend on
the use of the appropriate diagnostic technique...

Brucellacapt® is the solution to the brucellosis diagnosis especially on its advanced stage

The classic acute presentation of patients with brucellosis presents few
problems for the clinicians,but the chronic illness is a different matter...

But, how often do chronic cases occur?

On the other hand, Colmenero et al. (1996) (6) argue in an article about the
complications associated with Brucella melitensis infection, that this illness,
far from being something isolated, is a frequent issue.

In this study 530 cases were taken into account and 31,9% presented
complications.

Is the differential diagnosis important?
We are sure of it.
Let us show you some staggering data:
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“Only 44% of patients with spondylitis had positive blood
cultures compared with 76% with other sites affected” (6)

“Results of cultures of blood samples were negative in 15
episodes and positive in only 1 episode, in which B.
melitensis was isolated. Cultures of pus specimens, obtained
by puncture or drainage of the abscess, yielded positive
results in 2 cases (B. melitensis) and negative results in
the other 13 episodes” (1)

“Blood cultures were obtained from all the 44 patients
with osteoarticular complications. They were positive in
19 patients (43.2%). Finally, although sacroiliac aspiration
has yielded positive results for Brucella spp. in some
cases, such positive results have been infrequent” (10)

“In primoinfections, the combined use of Rose Bengal
and seroagglutination tube (SAT) test offers an optimal
diagnostic performance. However, the interpretation of
these tests is often difficult, particulary in patients with
chronic brucellosis, in reinfections and relapses, and in
areas of endemicity, where a high portion of the population
have antibodies against brucellosis. In these cases, the
immune response is characterized by the predominance
of non-agglutinating IgG antibodies, only detectable by
Coombs test and enzymeimmunoassay” (17)

“However, at admission, the Rose Bengal test results were
negative in 5 episodes (31%), and titers obtained by means
of tube agglutination testing were usually low (in only 2
cases were they •1/160). Therefore, the diagnosis of
brucellosis was not made in 2 cases, and its diagnosis
was delayed in 3 others, in which seroconversion was
detected. In contrast, anti-Brucella titers, assessed by
means of Coombs´test, were •1/320 at admission in 12
(86%) of 14 cases” (1)

“This serological behavior is consistent with the idea of
a highly prolonged disease, in which the serological
response involves IgG and IgA but not IgM. Among the
classic tests, the Coombs´ test is the best suited to detection
of this response” (1)

“However, this is a long and difficult test, requiring
skilled personnel, and so it is not routinely performed in
many clinical laboratories. Also, interpretation of enzyme
immunoassay results is difficult due to the variability of
antigen and technical procedures employed” (12)

AGGLUTINATING ANTIBODIES
(IgM+IgG+IgA)

Present in acute patients

IgM

IgGBrucella spp

NON-AGGLUTINATING ANTIBODIES
(IgG+IgA)

Present in chronic patients

IgGBrucella spp

Coombs' Test
(IgG+IgA)

Brucella spp

Antihuman IgG

Human IgG
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Is the bacterial culture the solution?
Not for chronic brucellosis...

Is Rose Bengal the solution?
Not for chronic brucellosis...

Is the Coombs' test the solution?
It could be if it really was applied...

24 h at 37º C

24 h at 37º C

PBS

SERUM

ANTIGEN

WASHING

30' at 2500g

30' at 2500g

30' at 2500g

WASHING

WASHING

ANTIHUMAN
IgG

... the fact is that, most often this technique is not used
regularly, given that it is a very hardworking method.
Consequently, some Brucellosis cases are not diagnosed.

Can we do something to change this situation?
As we have shown, this illness is worth to be taken into account and now the
key issue is the technique used in its diagnosis.

We think we can!
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“Brucellacapt and Coombs tests yield similar diagnostic results in the follow-up of serological
samples from patients with brucellosis, and they should be considered as interchangeable” (17)

“In suspected patients for brucellosis with negative conventional serology, the immunocapture-
agglutination test (Brucellacapt), with a better sensitivity than Coombs test, may help to define
diagnosis” (3)

“The study shows very good correlation between the Brucellacapt and Coombs tests, with a high
concordance between titers obtained in the two tests”(12; 13)

“Most studies show that IgM antibodies are not useful for the diagnosis of chronic brucellosis
and relapses. In these cases, SAT titers are often <1/160. However, the Brucellacapt and Coombs
tests behave in a different way from that described for acute brucellosis. All patients with chronic
brucellosis or relapses had Brucellacapt titers of  •1/1280 and Coombs titers of  • 1/640. Even
in two patients with relapse and two patients with chronic brucellosis, whose sera had SAT titers
of  <1/160, the Coombs and Brucellacapt titers were between 4- and 32-fold higher”(12)

NEGATIVE REACTIONPOSITIVE REACTION

TABLE 4. Antibody titer in serum samples taken before and after relapse or reinfection in the six affected
brucellosis patients

Patient
SAT Coombs test

Rec1
Rec2
Rec3
Rec4
Rec5
Rec6

Blood
culture

Brucellacapt test

Before
relapse

After
relapse

Before
relapse

After
relapse

Before
relapse

After
relapse

Titera in:

Positive
Positive
Negative
Negative
Negative
Positive

0
80
0

80
160
160

20
640
40

320
320
640

320
320

0
320
320
640

640
1280
640

1280
1280
640

640
640

0
640

2560
640

10280
5120
1280
2560

10240
1280

a Inverse titer

TABLE 3. Clinical and serological characteristics of the four patients with chronic brucellosis

Patient
SAT Coombs test

Bcr1
Bcr2
Bcr3
Bcr4

Blood
culture Brucellacapt test

Titera in:

Positive
Positive
Negative
Positive

40
0
0

160

640
1280
5120
640

1280
2560

20480
2560

a Inverse titer

Fever, sacroiliac inflammation
Fever, arthritis
Fever, arthralgia
Fever, sacroiliac inflammation

5
6
6
3

Symptoms
Duration of
symptoms

(mo)

“In fact, our result show that the
diagnosis efficiency of Brucellacapt
is equal to that of the Coombs test,
as their ROC curves show” (12)

“Brucellacapt and Coombs titers
are always high (•1/640) in patients
with brucellosis of long evolution,
whether the SAT titers are higher or
lower than 1/160” (12)
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Brucellacapt® could be the solution
Is there any other possible solution?

Today there is a new form of diagnosis available in the market. This
assay, being very similar to Coombs’ test, comes to solve the problems
that the latter has and shows a competitive advantage in the detection
of the illness in its most advanced stages. Its name is Brucellacapt®
and stands out for its simple use and handling.

Its design, based in an immunocapture technique, allows to detect in a single step the non-agglutinating IgG and IgA
antibodies, as well as the agglutinating antibodies. In this sense, this technique is considered more satisfactory than the
classic SAT and Coombs. Among its main advantages we could point out its easy performance, and the possibility to
dilute serum and add reagents in an automatic way.

The test consist of U-bottom 8-well strips coated with anti-human immunoglobulins.
After addition and dilution of serum, the antigen is added and strips are incubated
at 37ºC for 24 hours until agglutinating takes place.

A good correlation has being attained between titers in the Coombs’ test and in the
Brucellacapt®, thus showing a great sensitivity and specificity.

Brucellacapt® has been launched in 1997 and since the beginning the test has been
thoroughly assayed in outstanding laboratories with optimal acceptance. This has
been reflected in the scientific literature.
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Interesting facts*

Brucellosis is a chronic granulomatous infection caused by intracellular bacteria
and requires combined, protracted antibiotic treatment.

The disease causes much clinical morbidity as well as a considerable loss of
productivity in animal husbandry in the developing world. In this era of international
tourism, brucellosis has become a common imported disease in the developed world.

Brucellosis has been present for millennia and has managed to elude eradication,
even in most developed countries. A high prevalence in certain geographic areas is
well recognized, although largely underestimated.

Transmission of brucellosis to humans occurs through
the consumption of infected, unpasteurized animal-milk
products, through direct contact with infected animal parts
(such as the placenta by inoculation through ruptures of
skin and mucous membranes), and through the inhalation
of infected aerosolized particles.

Brucellosis is an occupational disease in shepherds,
abattoir workers, veterinarians, dairy-industry
professionals, and personnel in microbiologic laboratories.
One important epidemiologic step in containing brucellosis
in the community is the screening of household members
of infected persons.

Four species of brucella can cause human disease: B.
melitensis, B. abortus, B. suis, and B. canis. The vast
majority of cases worldwide are attributed to B. melitensis.
A recent study did not report any clinical differences
between cases caused by B. melitensis and those caused
by B. abortus.

Human brucellosis is traditionally described as a disease
of protean manifestations. However, fever is invariable
and can be spiking and accompanied by rigors, if
bacteremia is present, or may be relapsing, mild, or
protracted. Malodorous perspiration is almost
pathognomonic. Constitutional symptoms are generally
present. Physical examination is generally nonspecific,
though lymphadenopathy, hepatomegaly, or splenomegaly
is often present.

Osteoarticular disease is universally the most common complication of
brucellosis, and three distinct forms exist — peripheral arthritis, sacroiliitis,
and spondylitis. Peripheral arthritis is the most common and is nonerosive,
since it usually involves the knees, hips, ankles, and wrists in the context
of acute infection. Prosthetic joints can also be affected in peripheral
arthritis. Brucellosis has also been proposed as a cause of reactive arthritis.
A second form, characterized by sacroiliitis, is readily diagnosed, also
usually in the context of acute brucellosis.
On the other hand, a third form of osteoarticular disease, spondylitis,
remains notoriously difficult to treat and often seems to result in residual
damage.

The reproductive system is the second most common site of focal
brucellosis. Brucellosis can present as epididymoorchitis in men and is
often difficult to differentiate from other local disease.
The effect of the local inflammation on subsequent testicular function has
not been adequately studied.
Brucellosis in pregnancy poses a substantial risk of spontaneous abortion.

Hepatitis is common, usually manifesting as mild transaminasemia. Liver
abscess and jaundice are rare. Granulomas can be present in liver-biopsy
specimens in cases of both B. melitensis and B. abortus. Ascites is often
present, either as a temporary exacerbation of preexisting hepatic disease
or as frank peritonitis.

The central nervous system is involved in 5 to 7 percent of cases in
most studies, and such complications often have an ominous prognosis.
Meningitis, encephalitis, meningoencephalitis, meningovascular disease,
brain abscesses, and demyelinating syndromes have all been reported.

Endocarditis remains the principal cause of mortality in the course of
brucellosis. It usually involves the aortic valve and typically requires
immediate surgical valve replacement. Early recognition, adequate antibiotic
treatment, and the absence of signs of heart failure can guide the practitioner
toward prolonged, conservative treatment.

Respiratory complications of brucellosis are considered rare. A recent
multinational review of cases with respiratory complications indicated that
approximately 16 percent of cases had pulmonary involvement that included
lobar pneumonia and pleural effusions.

Human disease

Cattle

B. abortus

Milk
Slaughter
Veterinary care

B.melitensis

Goats and sheep Veterinary care

Slaughter or
veterinary
care

B. canis

Dogs

B. suis

Swine
Vaccination accident or
laboratory accident with

cultures

Brucellosis complications

Brucellosis

In sum, practically every organ and system of the human
body can be affected in brucellosis — a fact that underscores
the importance of including brucellosis in the differential
diagnosis in areas of endemic disease, even if clinical features
are not entirely compatible.

*Pappas, G., Akritidis, N., Bosilkovski, M. and Tsianos, E. 2005.
Brucellosis, medical progress. N Engl J Med 352: 2325- 36.
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Pappas, G., Akritidis, N., Bosilkovski, M. and Tsianos, E. 2005. Brucellosis, medical progress. N Engl J Med 352: 2325- 36

... a high prevalence in certain geographic areas is well
recognized, although largely underestimated
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* Data are from the Office International des Epizooties and various national health ministries. These numbers are believed to be a massive
underestimation of the true prevalence of the disease. NA denotes not available.

Table1. Annual Cases of Human Brucellosis in Various Countries, According to Year*.

Country

Albania

Algeria

Argentina

Australia

Azerbaijan

Bosnia-Herzegovina

Colombia

Germany

Greece

Iran

Israel

Italy

Jordan

Kyrgyzstan

Lebanon

Mexico

Peru

Portugal

Russia

Saudi Arabia

Spain

Syria

Tajikistan

Tunisia

Turkey

Turkmenistan

United Kingdom

Unites States

Uzbekistan

1996

NA

4356

NA

38

NA

NA

53

23

NA

NA

235

1896

957

NA

192

3362

1691

866

656

5997

NA

NA

257

490

9480

NA

15

112

707

1997

155

3434

676

41

624

NA

42

25

254

NA

151

1681

NA

NA

429

3387

NA

1409

461

15933

878

NA

NA

291

11812

496

6

98

459

2002

NA

NA

296

40

519

NA

NA

35

327

NA

56

813

219

1771

NA

2851

991

206

595

NA

886

NA

1071

250

17553

NA

38

125

408

1998

376

2232

NA

45

494

NA

82

18

435

NA

197

1461

684

NA

136

355

1269

816

NA

5781

1520

NA

211

206

11427

NA

7

79

494

1999

458

2223

353

52

582

NA

42

21

543

17168

163

1324

432

973

184

2719

NA

683

352

NA

1519

NA

NA

355

11462

NA

76

82

480

2000

220

NA

507

27

654

NA

NA

27

545

NA

131

1067

288

1219

NA

2171

1072

500

423

NA

1104

6487

851

NA

10742

264

19

87

NA

2001

NA

3200

NA

NA

660

7

27

25

405

NA

70

923

275

1819

NA

3013

372

381

508

NA

887

4500

752

321

15510

246

26

136

NA

2003

NA

2766

325

17

407

48

238

27

222

17765

56

520

159

NA

NA

3008

NA

139

NA

NA

596

23297

1471

128

14435

NA

19

93

NA




