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Abstract

Aim: Although the definitive diagnosis of brucellosis requires isolation of the Brucella species, diagnosis is usually
made based on both clinical and laboratory findings. The aim of this study was to determine the minimum required
parameters that could be valuable in the diagnosis of brucellosis.

Material and Method: A retrospective study was performed to compare the clinical and laboratory findings in 50
patients who were confirmed to have brucellosis by cultures with 50 patients with fever. Features independently
predictive of brucellosis were assessed by multivariate logistic regression. Sensitivity, specificity and positive and
negative predictive values were estimated.

Results: Significant clinical features of brucellosis were hepatomegaly, splenomegaly, arthritis, RF positivity, leu-
copenia, thrombocytopenia, anemia, and elevated ALT levels. Five of these features were found to be predictive
for the diagnosis of brucellosis; splenomegaly, arthritis, RF positivity, thrombocytopenia and elevated ALT levels.
Conclusion: For the diagnosis of brucellosis, serum aglutination test does not have high specificity and sensitivity
and waiting the results of cultures will delay the proper treatment. Predictive value of these results are worth taking

into consideration in endemic regions.
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Oz

Amag: Brusellozun kesin tanisi bakterinin izolasyonu ile konsa da ¢ogunlukla klinik ve laboratuvar bulgulara daya-
nir. Bu ¢aligmanin amaci bruselloz’un tanisinda gereken parametreleri ve tahmin degerlerini arastirmaktir.

Gere¢ ve Yontem: Kiiltiirde izole ederek tan1 konan 50 bruselloz hastasinin klinik ve laboratuvar bulgular ile kli-
nikte ates nedeni ile yatirilmig 50 hastanin bulgular retrospektif olarak taranarak karsilastirildi. Bu veriler lojistik
regresyon analizi ile degerlendirildi. Sensitivite, spesifisite, pozitif ve negatif prediktif degerler hesaplandi.
Sonuglar: Brusellozun anlamli klinik 6zellikleri; hepatomegali, splenomegali, artrit, RF pozitifligi, Iokopeni, trombo-
sitopeni, anemi ve artmis ALT seviyeleri olarak saptandi. Bu 6zelliklerden ise splenomegali, artrit, RF pozitifligi, trom-
bositopeni ve artmig ALT seviyelerinin Bruselloz’un tanisinda anlaml tahmin degerlerine sahip oldugu tespit edildi.
Yorum: Bruselloz’un tanisinda serum agliitinasyon testlerinin yeterli, yiiksek diizeyde spesifisite ve sensitivite de-
gerleri bulunmamakta, kiiltiir sonuglarinin beklenmesi de tedaviyi geciktirebilmektedir. Bu nedenle endemik bolge-

lerde bruselloz tanisi i¢in bu sonuglarin tahmini tanisal degerleri géz 6niinde bulundurulmalidir.

Anahtar Kelimeler: Bruselloz, teshis, tahmin
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Introduction

Brucellosis is a primary zoonotic infection caused by
Brucella spp., a Gram negative bacteria, and is transmissible
to humans through direct contact with infected animals,
consumption of dairy products, or inhalation of aerosols.
Brucellosis is a multisystem disease that shows wide
clinical polymorphism. Its main clinical manifestations are
fever, arthritis and hepatomegaly. Focal infections include
osteomyelitis (particularly sacrolitis), splenomegaly,
epididymitis, endocarditis, meningitis, meningoencephalitis,
and myeloradiculopathy. Also diffuse maculopapular rash
is rarely seen in some cases. It may progress as subclinical,

acute, subacute or chronic infection [1-3].

Brucellosis is diagnosed by isolation brucella from blood,
bone marrow, or tissue or by serology; however the
polymerase chain reaction (PCR) assay is only available in
a few laboratories. Serology includes tests for agglutinating
antibodies. In addition, cultures can be negative when
patients undergo antibiotic therapy prior to diagnosis [4].
Diagnosis of brucellosis requires assessment of medical
history, clinical evaluation, and routine laboratory and
radiologic tests combined with culture, serology, or PCR
assay [5]. Routine laboratory tests include complete blood
count, erythrocyte sedimentation rate, C-reactive protein,
and liver function tests; however, they are not specific for
the diagnosis, and wide patient variability is known to
exist [6]. Blood and bone marrow are the most suitable
specimens used in the isolation of brucella. In patients
receiving antibiotics, as well as in patients with a chronic
form of brucellosis, bone marrow culture appears more
sensitive [7]. Numerous serologic methods are used in the
diagnosis of brucellosis. Although serum agglutination test
(SAT) is usually recognized as the reference technique, it
is labor-intensive and time-consuming. Thus, Rose-Bengal
slide agglutination test (RBT), which uses stained killed B.
abortus bacterial cells, offers a simple and affordable card
test. Negative serology does not exclude the diagnosis in
brucellosis [8]. In addition, brucella antibodies can persist
long after the patient’s recovery, and thus it is not always
possible to distinguish patients with active disease from
those with past infection [9]. Therefore the aim of this
study was to find out the minimum required laboratory and
clinical parameters that can be used in the early diagnosis
of brucellosis.

Material and Method

This retrospective study was performed at the Kilis State
Hospital, Gaziantep 25 Aralik State Hospital and Bursa
Yuksek Ihtisas Research and Training Hospital from
Turkey between 2007 and 2015. Institutional review
board approval was taken for the analysis of previous
data. Patients with an initial diagnosis of brucellosis were
selected from those admitted to the clinic with signs of
fever >38.0°C for >4 days approximately and at least one of
the following clinical signs: hepatomegaly, splenomegaly,
arthritis, rheumatoid factor (RF) positivity, leucopenia,
thrombocytopenia, anemia and elevated ALT levels. Blood
cultures were collected from the all patients during the
fever period. Patients with

Positive blood cultures for Brucella spp. were included
in Group 1 as brucellosis fever patients. Patients were
investigated for fever etiology when Brucella spp. was not
detected in blood cultures or other body fluids and were
included in Group 2 as non-brucellosis fever patients.
Hepatomegaly, splenomegaly, arthritis were clinically
evaluated and laboratory RF positivity, leucopenia,
thrombocytopenia, anemia and alanine amino transferase,
brucella serum agglutination titer findings were recorded
and compared between the two groups. Patients with
a diagnosis of non-brucellosis fever which could not be
confirmed by the microbiological methods and patients
with different severity of clinical, laboratory findings were
excluded from the study group. Group 1 had 50 patients
with brucellosis and their diagnoses were confirmed by
the isolation of Brucella spp. in the blood. There were 27
males and 23 females with a mean age 0£29.7 + 10.1 years.
Group 2 had 50 patients with diagnoses of other infections.
There were 25 males and 25 females with a mean age of
29.6 £+ 13.4 years. Blood cultures were performed using
BACTEC (Becton, Dickinson USA) or BacT Alert
3D(France) automatized blood culture systems. The
culture tubes in which some colonies were observed were
centrifuged at 3000 rpm for three to five minutes. After the
centrifugation, subculture was performed into blood and
EMB agar. Positive colonies were biochemically identified
by Vitek 32 Biomeriux automized system (France).
Independent samples- t and x2 tests were used to compare
the clinical and laboratory parameters of the groups.
Logistic regression analysis was performed to evaluate
correlation of the variables with brucellosis.
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Results

In the blood culture of 50 brucellosis patients, B. melitensis
was isolated in 33 patients, and B. abortus was isolated
in 17 patients. The final diagnosis of non-brucellosis
fever patients were salmonellosis, pneumonia, urinary
tract infection and staphylococcal infection. When the
clinical parameters of the groups were compared, there
was a significant difference between the groups regarding
hepatomegaly, splenomegaly, arthritis, RF positivity,

leucopenia, thrombocytopenia, anemia and elevated ALT
levels. (Table 1). Sensitivity, specificity, and positive
predictive value (PPV) and negative predictive value
(NPV) are shown in Table 2. When splenomegaly, RF
positivity, arthritis, a serum agglutination titer of 1/80,
normal leukocyte count (<10800/mm3) coexisted in
patient with fever, PPV was 52.8%, and the diagnosis was
definitely brucellosis. The sensitivity and specificity of
detection of these findings in the diagnosis of brucellosis

were 100% and 10.6% respectively.

cellosis fever

Table 1. Clinical and laboratory findings among patients with culture proven brucellosis and patients with non-bru-

Parameters - ? OF(}: %) nNSBOlz‘};)) P OR (95% CI)
Gender M/F 27/23 25/25 0.385 1.06
Hepatomegaly 35 (70) 30 (60.0) 0.042 2.28
Splenomegaly 30 (60) 20 (40.0) 0.005 2.79
Arthritis 38 (76.0) 14 (28.0) 0.000 10.24
RF positivity 22 (44.0) 14 (28.0) 0.02 2.37
Pharingytis 31 (62.0) 30 (60.0) 0.200 1.59
Anemia (<13 g/dl) 23 (46) 24 (48) 0.54 1.25
Leucopenia <4300/mm3) 26 (52.0) 16 (32.0) 0.005 3.01
Trombocytopenia (<130.000/mm3) 36 (72.0) 20 (40.0) 0.000 5.19
Eosinopenia (0—1%) 40 (80) 30 (60.0) 0.000 4.01
ALT (>45U/L) 35 (70) 26 (52.0) 0.004 2.86
AST (>45 U/L) 23 (46.0) 28 (56) 0.83 0.93
LDH (>500 U/L) 26 (52.0) 30 (60.0) 0.859 1,06
CRP (>20) 30 (60.0) 28 (56.0) 0.139 1.73

BFP: Brucellosis fever patients, NBFP: Non-brucellosis fever patients, CI: Confidence interval, n: Number of the patients, %: Percentage

(95% CI, p=0.002)

Table 2. Sensitivity, specificity and predictive values (%) of combined clinical and laboratory findings in patients

Sensitivitiy Specificity :;Vl)eriiﬁ_e ;;rueedlctlve

SM + RF 77.6% 47.5% 61.1% 31.3%
SM + RF + ART 90.5% 33.2% 58.7% 20.2%
SM + RF + SAT 1/40 95.9% 23.8% 54.7% 12.3%
SM + RF + SAT 1/80 82.9% 36.7% 57.9% 30.4%
SM + RF + ART + SAT 1/80 95.3% 25.5% 57.3% 10.9%
SM + RF + ART + SAT 1/80 + L <10.800 100% 10.6 % 52.8% 0.0%

SM + RF + ART + SAT 1/ART + SAT 1/80 + L <4300 | 95.6% 19.6% 54.6% 13.9%

Cl:confidence interval, %: Percentage

SM: Splenomegaly, RF: Rheumatoid Factor +, ART: Arthritis, SAT: Brucella serum aglutination titer, L:

leucocyte count/mm3,
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When splenomegaly, RF positivity, arthritis, a serum
agglutination titer of 1/80, and leucopenia (<4300/
mm3) coexisted in patient with fever, PPV was 54,6%,
NPV was 13.9%, sensitivity was 95.6% and specificity
was 19.6%. Logistic regression analysis revealed that
splenomegaly, arthritis, RF positivity, thrombocytopenia
and elevated ALT level were found as independent risk
factors in the diagnosis of the brucellosis. Independent
risk factors increase the probability of the patient having
brucellosis (Table 3). According to the data we obtained
in patients with fever, the probability of brucellosis with
splenomegaly was 8.13 fold more than that of brucellosis
without splenomegaly. The probability of brucellosis
in the patients with arthritis was 16.59 fold more than
those without arthritis. The probability of brucellosis in
the patients with RF positivity was 4.86 more than those
without RF positivity. The probability of brucellosis in
the patients with thrombocytopenia was 7.87 fold more
than those without thrombocytopenia. It was detected
that if brucella serum agglutination titration increases, the
probability of brucellosis will increase (Table 4).

Table 3. Logistic regression analysis, predictor vari-
ables for brucellosis cases

Predictor variables P OR (95% CI)
Splenomegaly 0.004 8.13
Arthritis 0.000 16.59
Trombocytopenia 0.005 7.87
RF+ 0.024 4.86
Elevated ALT level 0.003 53

CI: confidence interval, OR: odds ratio

Table 4. Distribution of brucella serum aglutination
titers in patients

SAT titers BFP NBFP
Negative 14 (28.0) 22 (44.0)
1/20 7 (14.0) 10 (20.0)
1/40 12 (24.0) 12 (24.0)
1/80 7 (14.0) 5(10.0)
1/160 14 (28.0) 0(0)

BFP: Brucellosis fever patients, NBFP: Non-brucellosis fever pa-
tients, p = 0.002, x2 =9.36

Discussion

Brucellosis is amajor public health problem in Southeastern
Turkey and many other areas in the developing countries.
The most definitive diagnosis is achieved by isolating

Brucella spp. from blood or bone marrow [10]. However
microbiological documentation may not be done routinely
and a certain time interval is required for identification.
Moreover, because of prior antibiotic therapy bacterial
isolation rate is low. Other infections such as salmonellosis
may initially be confused with brucellosis [11].But,
isolation of the bacterium is not awaited to initiate the
treatment for brucellosis due to long duration, multisystem
involvement and the frequency of complications [12]. No
laboratory and clinical finding with higher sensitivity and
specificity has been defined apart from bacterial isolation
as it is true for many infectious diseases as well [8-9-13].

Of note, standard serologic testing does not detect the rare
human cases of B. canis because of antigenic differences
[14]. A wide spectrum of laboratory abnormalities related
to the hematologic system in brucellosis is reported.
Anemia, leukopenia, leukocytosis, thrombocytopenia,
thrombocytosis, and pancytopenia are relatively common
[15]. Hypersplenism due to brucellosis may add to the
severity of hematologic complication. Bone marrow
involvement shows hyper cellularity, hemophagocytosis,
and granulomas [16]. In previous studies it was reported
that arthritis was quite commonly observed in patients
with brucellosis [17]. Liver involvement of brucellosis
was also reported before which explains the elevated
ALT levels as it was observed in our study as well [18].
In our study, splenomegaly, arthritis, RF positivity,
thrombocytopenia and elevated ALT levels were found
to have a predictive value for brucellosis. In a study with
similar observations and working plan performed in the
same region splenomegaly, relative bradycardia, rose spots,
thrombocytopenia and elevated AST level were found to
be predictive for the diagnosis of salmonellosis which
is also endemic and difficult to be isolated easily [19].
Therefore this previous observations about salmonellosis
also concentrated us about another study about brucellosis
from the same perspective resulting in some different
findings. As a result in endemic regions, the diagnosis
of brucellosis can be made prior to microbiological test
results when these findings are present in the first 24 h of
hospitalization. In addition, splenomegaly, RF positivity,
arthritis, a serum agglutination titer of 1/80, normal
leukocyte count (<10800/mm3) or leucopenia (<4300/
mm3) in patient with fever have a high sensitivity in the
diagnosis of brucellosis.
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In conclusion, clinical and laboratory findings can help
the clinician to diagnose brucellosis in the absence
of microbiological confirmation. For the diagnosis of
brucellosis, waiting the results of cultures will delay the
proper treatment. Therefore, predictive value of these
results are worth taking into consideration in endemic
regions to start an empiric antibiotic treatment

for preventing complications.
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