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Investigation of compatibility between serological tests
used in laboratory diagnosis of brucellosis

Brusellozun Laboratuvar Tanisinda Kullanilan Serolojik Testler Arasindaki Uyumlulugun
Arastiriimasi
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ABSTRACT

Aim: In the diagnosis of brucellosis, the production of microorganisms in blood or
bone marrow culture is considered the gold standard. But it is not always possible to
produce the microorganism. For this reason, serological tests are used to diagnose
brucellosis. Rose Bengal test (RB), Standard Tube Agglutination test (STA),
Coombs Test (CT) and 2-Mercaptoethanol (2-ME) tests are common methods.
Immunocapture-agglutination test (ICA) and Brucella Coombs Gel test (BCGT) are
tests that can detect blocking antibodies along with total antibodies. The aim of our
study was to determine whether there is compatibility between the tests used in
diagnosis and the ICA and BCGT tests.

Material and Methods: Serum samples were taken from patients with a preliminary
diagnosis of brucellosis. RBT testing was performed primarily on all samples. Forty
RBT positive and 40 RBT negative sera were included in the study. All serum samples
were studied by STA, CT, 2-ME, ICA and BCGT methods. The compatibility between
the tests were determined by using the kappa (k) coefficient with the Cohen kappa
analysis method.

Results: 28 of 40 patients with RBT positive were detected as positive with STA and
2-ME and 30 of them were positive with CT. BCGT and ICA test results were found
positive in all RBT positive samples. All tests results were found to be negative in 40
RBT negative samples. Cohen Kappa analysis found that compliance between RBT
and BCGT and ICA (Kappa 1.0 <0.001) was excellent. Compliance between STA,
BCGT and ICA tests was found to be good (Kappa 0.7 p< 0.001). CT testing showed
a very good level of compatibility between ICA and BCGT (Kappa 0.8 p<0.001).
There is a very good compatibility between the 2ME test, ICA and BCGT tests (kappa
0.7 0.001), Compliance between BCGT and ICA was also found to be very good
(Kappa 1.0, p<0.001).

Conclusion: According to these results, with the use of ICAand BCGT tests, both the
number of tests will be reduced and the time to receive results will be reduced. But
further studies are needed to determine the sensitivity and specificity of these tests
based on culture results. But after that, we believe it can be used as a diagnostic test.

Keywords: Brucellosis, Standard Tube Agglutination test, Coombs Test, Brucella
Coombs Gel test, Inmunocapture-agglutination test
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Amag: Bruselloz tanisinda altin standart kan veya kemik iligi kultirinde
mikroorganizmanin uUretilmesi olarak kabul edilmektedir. Ancak mikroorganizmayi
Uretmek her zaman mimkin olmamaktadir. Bu nedenle Bruselloz tanisi igin
serolojik testler kullanilir. Rose Bengal testi (RB), Standart Tiip Agliitinasyon testi
(STA), Coombs Testi (CT) ve 2-Merkaptoetanol (2-ME) testleri yaygin yontemlerdir.
immiinokaptur-agliitinasyon testi (ICA) ve Brucella Coombs Jel testi (BCGT), toplam
antikorlarla birlikte bloke edici antikorlari tespit edebilen testlerdir. Calismamizin
amaci tanida kullanilan testler ile ICA ve BCGT testleri arasinda uygunluk olup
olmadigini belirlemektir.

Gereg ve Yontemler: Bruselloz on tanisi olan hastalardan serum 6rnekleri alindi.
Oncelikle tiim numunelerde RBT testi caligildi. Galismaya 40 RBT poxzitif ve 40
RBT negatif serum dahil edildi. Tim serum ornekleri STA, CT, 2-ME, ICA ve BCGT
yontemleriyle galisildi. Testler arasindaki uyumluluk kappa (k) katsayisi kohen kappa
analiz yontemi kullanilarak belirlendi.

Bulgular: RBT pozitif olan 40 hastanin 28'i STA ve 2-ME ile pozitif, 30'u BT ile pozitif
bulundu. BCGT ve ICA test sonuglari tiim RBT pozitif 6rneklerde pozitif bulundu. Tim
test sonuglar 40 RBT negatif numunede negatif bulunmustur. Kohen Kappa analizi,
RBT ile BCGT ve ICA (Kappa 1.0, p <0.001) arasindaki uyumun miikemmel oldugu
bulundu. STA, BCGT ve ICA testleri arasindaki uyumun ise iyi diizeyde oldugu
belirlendi (Kappa 0.7, p <0.001). CT testi, ICA ve BCGT arasinda ok iyi uyumluluk
seviyesi gosterdi (Kappa 0.8, p <0.001). 2ME testi, ICA ve BCGT testleri arasinda
uyum ok iyi olarak degerlendirildi (kappa 0.7, p <0.001), BCGT ve ICA arasindaki
uyumun da ¢ok iyi diizeyde oldugu saptandi (Kappa 1.0, p <0.001).

Sonug: Bu sonuglara gore ICA ve BCGT testlerinin kullaniimasiyla hem test sayisi
azalacak hem de sonug alma suresi kisalacaktir. Ancak bu testlerin duyarliligini ve
0Ozglilligint kiltlr sonuglarina gore belirlemek igin daha fazla calismaya ihtiyag
vardir. Ancak ondan sonra, teshis testi olarak kullanilabilecegdine inaniyoruz.
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INTRODUCTION

rucellosis is a zoonosis that is caused by

bacteria of the genus Brucella, which is
common in humans and animals. The disease
is often transmitted to people as a result of oral
ingestion of contaminated food and contact with
contaminated material [1,2].

Production of microorganisms in culture is the gold
standard in brucellosis diagnosis. However, it is
not always possible to produce the microorganism
and for this reason, serological tests are used in
the diagnosis of brucellosis. The Rose Bengal test
(RBT), the standard tube agglutination test (STA),
the Coombs test (CT) and the 2-merkapto ethanol
test (2- ME) are often used in routine laboratories
[1-3]. Aside from the RBT, the working time of
these tests is long, the evaluation being carried
out after 24 to 48 hours. Due to their specificity and
sensitivity, which vary from one to the other, it is
recommended that tests be used in combinations.
For this reason, studies are continuing to develop
simple, shorter-term diagnostic methods. Immuno-
capture agglutination (ICA) and the Brucella
Coombs Gel Tests (BCGT) are agglutination-
based tests that can detect blocking antibodies
as well as total antibodies. The ICA test results
can be obtained in 24 to 48 hours, while the
BCGT results are obtained on the same day and
in as short as 2 hours [4,5]. By using these, the
number of tests will be reduced, as well as the
time to obtain results. It was aimed in this study to
determine whether there is compliance between
the ICA test and BCGT with the routinely used
methods.

MATERIAL AND METHODS

Serum samples of pre-diagnosed brucellosis
patients sent to the microbiology unit of the
TOTM Central Laboratory of Inonu University
Faculty of Medicine, were included in the study.
40 RBT positive and 40 RBT negative samples
were included in the study. In all samples, RBT
(Seromed, Istanbul), STA (Seromed, Istanbul),
2-ME and CT (Seromed, Istanbul) tests were
studied first. For RBT, one drop of antigen
was dripped on one drop of patient serum.
Agglutination after rotation was considered
positive. For STA, serum samples were diluted to
be final titer 1/1280. Antigen was added on it and

incubated at 37 degrees. After 24 hours, the tubes
were evaluated for agglutination. Titers 1/160 and
above were considered significant. 2-ME test is
a semi-quantitative tube agglutination test. 2-ME
neutralizes IgM type antibodies. Afterwards, the
IgG antibodies in the serum combine with the
antigen and become agglutinated. CT is a semi-
quantitative tube agglutination method. In this
test, blocking antibodies bind with anti-human
immunoglobulins added to the serum and a visible
agglutination appears. Titers 1/160 and above
were considered significant [1,2].

ICA (Vircell Brucella Capt test, Porque
Technologica, Spain) consists of U-bottomed well
strips coated with anti-human immunoglobulins.
For this test, patients’ serums were diluted. The
antigen was added and incubated for 18-24 hours
until agglutination occurs in the well strips. If
there were no Brucella antibodies in the serum,
the antigens appeared as blue dots and those
that collapses to the bottom were considered
negative. A homogeneous image attached to the
inner surface of the well strips was evaluated as
positive. BCGT (ODAK Brucella, Toprak Medical,
Istanbul) is a method of agglutination that occurs
in the wells containing gel matrix and coombs
antibodies. The test was attempted according
to the manufacturer's recommendations. At the
end of the incubation, the results were evaluated
visually. If there are no Brucella-specific
antibodies, Brucella antigens appear pink at the
bottom. If there is an antibody specific to Brucella,
the antigen-antibody complex appears pink at the
top of the gel [5]. The compatibility between the
tests were determined using the Cohen Kappa
analysis method and the Kappa (k) coefficient
(k=0.61-0.80 good compatibility, k=0.81-1.00
very good compatibility) [6]. Analysis were made
by using the IBM SPSS Statistics for Windows
version 25.0 (NY, USA).

RESULTS

A total 28 of the 40 RBT positive patients were
positive with STA and 2-ME, and 30 were positive
with CT. BCGT and ICA test results were found
as positive in all RBT positive samples. STA,
CT, 2-ME, BCGT and ICA tests were also found
to be negative in 40 serum samples that were
RBT negative. Distribution of the test results
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of 80 samples is given in the Table 1. Cohen
Kappa analysis was performed to determine the
compatibility between the tests. Compliance
between ICA and BCGT with the RBT was very
good (k 1.0 p<0.01). It was determined that
compliance was good between the ICA and BCGT
tests with the 2- ME test (k0.7 p<0.01). Compliance
between ICA and BCGT was observed to be good
with the STA test (k 0.7 p<0.01). A very good level
of compliance was found between ICA and BCGT
tests with CT test (Kappa 0.8 p<0.01). Compliance
between BCGT and ICA was also found to be very
good (Kappa 1.0 p<0.001). Compliance between
the tests (kappa coefficient) is given in the Table
2.

Table 1. Distribution of the test results of 80 samples

TEST Positive n(%) Negative n(%) | Total n(%)
RBT 40 (50) 40(50) 80(100.0)
STA 28(35) 52(65) 80(100.0)
CT 32(40) 48(60) 80(100.0)
2-ME 28(35) 52(65) 80(100.0)
BCGT 40(50) 40(50) 80(100.0)
ICA 40(50) 40(50) 80(100.0)

Table 2. Compliance between the tests (kappa coeflicient)

Kappa P
RBT - BCGT 1,0 <0,001
STA - BCGT 0,7 <0,001
CT - BCGT 0,8 <0,001
2ME Test - BCGT | 0,7 <0,001
RBT- ICA 1,0 <0,001
STA -ICA 0,7 <0,001
CT-ICA 0,8 <0,001
2ME Test -ICA 0,7 <0,001
BCGT -ICA 1,0 <0,001

BCGT: Brucella Coombs Gel Test, ICA: Immuno Capture Agglutination
Test, CT: STA with Coombs, STA: Standard Tube Agglutination Test,
2ME: 2-Mercaptoethanol Test, RBT: Rose-Bengal Test. (X=0,61-0,80

good compliance, X=0,81-1,00 very good compliance)
DISCUSSION

Culture, serology and molecular methods are
used in laboratory diagnosis of brucellosis. A
definitive diagnosis is done by isolating bacteria
from blood or bone marrow and other tissues
and body fluids. Production of bacteria in culture
varies between 15-70% according to the period of
disease, whether antibiotics are used or not [1,
2]. For this reason, serological tests are used in
diagnosis. The sensitivity of the RBT has been

reported at over 99%. It has been emphasized
that it can be used as a screening test, and that
positive results must be verified by other tests [1-
3]. Total antibodies (IgG, IgM, IgA) are detected
together in the STA test. Above 1/160 titters
with clinical symptoms are considered positive.
Demonstration of seroconversion is diagnostic.
Because of the blocking antibodies found in
chronic cases, CT testing should also be done and
blocking antibodies should be revealed [5, 7-9].

ICA is a test that can be obtained within 18 to 24
hours based on immune capture and can detect
blocking antibodies, along with total antibodies. It
has been reported that it can be used to determine
the activity of infection [4]. BCGT is a test produced
in our country, based on agglutination, which
can detect blocking antibodies along with total
antibodies [5]. Ivrem and colleagues [10] reported
a perfect match between the STA and CT (k 0.887)
and between the CT and BCGT (k 0.977). Koroglu
and colleagues [11] reported a very good level of
compliance between the CT and ICA, between the
CT and BCGT (k 0.844 p<0.001) and between the
ICA and BCGT (k 0.802 p<0.001). Turk Dagi and
colleagues [12] determined that the BCGT test
had a similar performance to the serological tests
used in the diagnosis and follow-up of brucellosis.
Orduno and colleagues [13] reported very good
performance between ICA and STA and good
performance between ICA and CT. Kaya and
colleagues [14] reported that BCGT can be used
in diagnosis of brucellosis because it gives results
in a short time and visual evaluation is facilitated.
Gundem and colleagues [15] emphasized that ICA
testing is an effective diagnostic method because
it shows blocking antibodies. In our study,
Cohen Kappa [6] analysis was used to determine
compliance between the tests we use in routine
and the BCGT and ICA tests. Good compatibility
between STA and ICA (k 0.7 p<0.01), very good
compatibility between CT and BCGT and ICA (k
0.8 p<0.01), very good compatibility between CT
and BCGT and ICA (k 0.8 p<0.01) and compliance
between BCGT and ICA was found to be very
good (Kappa 1.0 p<0.001) (Table 2).

According to our results, performance values
between tests are similar to those reported by
other researchers. In the ICA method, the results
are evaluated at the end of incubation for 18 to
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24 hours. BCGT test results are received on the
same day and in less than 2 hours. In our study,
compliance between ICA and BCGT tests was
also found to be very good. For this reason, ICA or
BCGT tests will provide ease of operation, as well
as shorten the analysis time, therefore it will also
allow practitioners to begin treatment early. The
BCGT test appears to be the primarily preferred
test for diagnosis due to fact that the results can
be obtained on the same day and in a time as short
as 2 hours. However, together with the culture
results, the sensitivity and specificity of the BCGT
test should be determined and we believe it would
be appropriate to use it as a routine test from now
on.
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