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The comparison of Brucella gel agglutination test with other Brucella tests

Brusella jel aglütinasyon testinin diğer Brusella testleri ile karşılaştırılması

N. Mine Turhanoğlu1, Demet Gür Vural2

ÖZET

Amaç: Bu çalışmada, bruselloz ön tanısı konmuş hasta-
larda tanı testlerinin duyarlılığını karşılaştırılması ve has-
sasiyetlerinin ölçülmesi amaçlanmıştır.

Yöntem: Serolojik yöntemlerden, Standart Tüp Aglütinas-
yon Testi, (STA), Coombs testi (CT), Rose Bengal testi 
(RBT) ve Jel sentrifügasyon testleri karşılaştırılmıştır. 
Bruselloz ön tanılı hastalarda RBT pozitif çıkan serumlar 
araştırma kapsamına alınmış ve diğer tanı testlerinden 
STA, Brucella CT ve Coombs Jel sentrifügasyon testleri 
aynı titrasyon aralıklarında çalışılmıştır.

Bulgular: Rose Bengal testi pozitif çıkan 132 hasta se-
rumu çalışmaya dahil edildi. RBT pozitif 92 hastanın 11’i 
STA ile, 9’u CT ile, ve 6’sı Jel sentrifugasyon testi ile ne-
gatif bulundu. 35 hasta serumu Jel testi ile 1/5120 titrede 
pozitif bulunurken, CT ve STA ile bu titrede pozitiflik sap-
tanmadı. Genel olarak CT sonuçlarının Jel testi’ ne göre 
bir titrasyon düşük olduğu görüldü. 

Sonuç: Brusellozis tanısında RBT ve STA her zaman ye-
terli olmamaktadır. STA’nın düşük titreleri için serokonver-
siyon takibi veya CT veya Jel sentrifügasyon gibi testlerle 
laboratuvar tanı desteklenmelidir. Jel sentrifügasyon tes-
tinin daha kısa sürede sonuç vermesi nedeniyle Brucella 
tanısında tercih edilebilir.

Anahtar kelimeler: Bruselloz, jel sentrifügasyon, Co-
ombs testi

ABSTRACT

Objective: In this study, it was aimed to compare the sen-
sitivity of diagnostic tests in patients with a preliminary 
diagnosis of brucellosis. 

Methods: We have compared the serological methods, 
standard tube agglutination test (STA), Coombs Test (CT), 
Rose Bengal (RBT), and the gel centrifugation test. In pa-
tients with a preliminary diagnosis of brucellosis, subjects 
with a positive test result of RBT has been included in the 
research and other diagnostic tests STA, CT and Coombs 
Gel centrifugation tests were performed within the range 
of same titration.

Results: Total 132 patient’s serums were studied. In RBT 
positive 92 patients’ serums, negative test results were 
found in 11 with STA, in 9 with CT and in 6 with gel test. 
While 35 patients were identified to be positive by using 
Brucella gel test at 1/5120 titer, no positive test results 
were seen with STA and CT at the same titer. Generally, 
CT results were one titration below the gel centrifugation 
test results.

Conclusion: In conclusion, RBT and STA were not al-
ways adequate to determine the diagnosis of brucellosis. 
Low titer STA results should be supported by tests such 
as CT or gel centrifugation and the seroconversion must 
be monitored. Due to giving fast results, gel centrifugation 
test can be preferred in diagnosis of Brucellosis.

Key words: Brucellosis, gel centrifugation, Coombs test 

INTRODUCTION
Brucellosis is a zoonotic disease that can occur at 
any age which takes place in Turkey in endemic ar-
eas. It is known to be a public health problem in 
our country and around the World causing human 
deaths and significant economic losses [1-4]. It is 
quite common in animals in the plains of Ankara, 

Konya region, the Southeast Anatolia region, espe-
cially in Diyarbakir and Urfa. Despite all precau-
tions, such as pasteurization and vaccination, the 
disease continues to be a problem and to be trans-
mitted by milk and milk products in many parts of 
the World mainly in Asia and the Mediterranean re-
gion [2,5].
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The definitive diagnosis of brucellosis is done 
possible by the isolation of the agents from blood 
and bone marrow samples. However isolation of 
bacteria may vary duration of disease, the circu-
lating amount of bacteria, the length of incubation 
time and antibiotic usage by the patient. In brucel-
losis, serological diagnosis has come to the fore 
for reasons such as to wait a long time for bacteria 
to produce, culture studies are at risk of infection, 
blood culture not done in all health institutions. Al-
though, high sensitivity and specificity in a short 
time leads to results, which is easy and inexpensive 
several serological methods can be used in the diag-
nosis of brucellosis, all over the world as the most 
common Rose Bengal test (RBT) and standard tube 
agglutination test (STA) methods are preferred (The 
sentence should be written most clearly) [3,6].

Standard tube agglutination test and Brucel-
la agglutination test with Coombs are laboratory 
methods commonly used in diagnosis. One of the 
tests that is used currently, at the laboratory diagno-
sis; Brucella Coombs gel test has a similar principle 
with other diagnosis tests. This test is a Brucella 
agglutination test that happens in small wells filled 
with gel matrix and Coombs antibody, but after the 
first manipulation without 18-24 hours incubation, 
it results after 20 minute of centrifuging.

Our aim was to compare these tests used in the 
diagnosis of brucellosis and showing variability 
sensitivity and specificity. Promote achieve reliable 
results in a short time will allow early initiation of 
treatment and it will increase patient and physician 
satisfaction.

METHODS
The serum samples of 132 patients diagnosed as hav-
ing brucellosis sent from various clinics to Diyarba-
kir Education and Research Hospital Microbiology 
Laboratory, Turkey were included in the study. 

When examined epidemiologically, It has been 
determined that 58.2% of the patients reside in Di-
yarbakir, 41.8% in the rural region of the Diyarbakir.

It has been determined that 58.2% of the pa-
tients reside in Diyarbakir, 41.8% in the rural re-
gion of the Diyarbakir, when examining the distri-
butions according to the age groups, 43.1% (57) of 
them was found respectively as 40 years of age and 

above, 38.6 (51) as 21-40 years of age, 18.1 (24) 
as 0-20 years of age. 34% (45) of the patients were 
female and 66% of them (87) were male. 

With patient sera, Rose Bengal test (RBT- Refik 
Saydam Hygiene Center Presidency Antigen Tur-
key), standard tube agglutination test (STA- Refik 
Saydam Hygiene Center Presidency Antigen Tur-
key), Brucella Coombs test (MCBT-Microaggluti-
nation test) and Brucella Coombs gel (ODAK Di-
agnostics, Turkey tests were performed. Tests have 
been studied in accordance with manufacturer’s 
working principle.

The procedure of studying of Brucella coombs 
gel test: Brucella antibody added to the serum sam-
ples which were diluted on dilution plates. The sam-
ples were pipetted to the 12x8 gel microtubes where 
are included antihuman IgG gel matrix. The results 
are evaluated on agglutination after centrifuging 
for 20 minutes at 3000 rpm. The samples were re-
sulted as negative if pink colored brucella antibody 
subsides at the bottom of microtubes or resulted as 
positive if pink colored antibody floats over the gel.

132 serum samples, which was sent to the labo-
ratory and in which Rose Bengal test was positive, 
were studied respectively in the same titer with the 
other tests, STA,CT , Brucella CT and Brucella Gel 
test. Sera were stored at -20 ° C until studying. Be-
fore starting the study, all the reagents used and the 
sera was brought to room temperature (18-25°C). 
Dilutions were made up 1/40 from 1/5120 to titer.

RESULTS
In the serum of 132 patients with negative results 
were as follows: STA 57, CT 49, and Gel test 51. 
Only 3 patients were found 1/40 titer with Gel test 
.7 patients with STA, 2 patients 1/80 titer with gel 
test, 25 with STA, 2 with CT, 1 patient 1/160 ti-
ter with gel, 22 with STA, 24 with CT, 14 patients 
1/320 titer with gel were determined.

Table 1. Sensitivity and specifity of tests

Positive Negative Total serum
samples

CT 83 49 132
STA 75 57 132
Brucella Coombs
Gel Test 81 51 132

Rose Bengal Test 92 40 132
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1/640 titer on 20 patients with STA, 14 with 
gel test, 11 patients with CT, at 1/1280 titer, 10 with 
STA, 22 with CT, 8 patients with gel, at 1/2560 titer, 

5 with STA, 32 with CT, 17 patients with gel were 
determined to be positive. At 1/5120 titer only 35 
patients had positive results with gel tests (Table 2).

Negative 1/40 1/80 1/160 1/320 1/640 1/1280 1/2560 1/5120
STA 11 7 25 22 20 10 5 -
Coombs Brucella 9 2 24 11 22 32
Brucella Coombs Gel 6 3 2 1 14 14 8 17 35

STA: Standard tube agglutination test

Table 2. According 
to the tests stud-
ied the distribution 
of antibody titers 
Brucella

A patient’s serum found negative with STA, 
which was found positive with gel centrifugation 
test at 1/1280 titer before, three patient’s serums 
found at 1/80 titer with STA which was found at 

1/320 titer before, 15 patient’s serums found at 
1/160 titer with STA which was found positive at 
1/160 titer before (Table 3).

Brucella gel

(-) 1/ 40 1/80 1/160 1/320 1/640 1/1280 1/2560 1/5120
STA (-) 5 2 2 2
STA 1/ 40
STA 1/ 80 3 1 1 1
STA 1/160 1 1 4 1 15
STA 1/320 1 5 6 1 1 10
STA 1/ 640 2 5 8 5
STA 1/1280 1 2 4 3
STA 1/2560 1 1 1
STA 1/ 5120

STA: Standard tube agglutination test

Table 3. The distribution of an-
tibody titers of Brucella accord-
ing to standard tube agglutina-
tion test and Brucella gel test

By using gel centrifugation test, 4 patient’s se-
rums found negative with CT which was found at 
1/80 titer and 1/40 titer before, 12 patient’s serum 

was found same with CT which was found at 1/320 
titer. Generally, it is seen that Gel Centrifugation test 
results are one titer below the CT results (Table 4).

Brucella Gel Testi

(-) 1/ 40 1/80 1/160 1/320 1/640 1/1280 1/2560 1/5120
Coombs (-) 5 2 2
Coombs 1/ 40
Coombs 1/ 80
Coombs 1/160 1 1
Coombs 1/320 1 1 12 3 2 3 2
Coombs 1/ 640 1 7 1 2
Coombs 1/1280 1 3 5 12 1
Coombs 1/2560 32
Coombs 1/ 5120

Table 4. The distribution of 
antibody titers Brucella ac-
cording to Coombs and Bru-
cella gel test
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The cut-off value for each of the three tests was 
considered to be 1/160 titer and Brucella Coombs 
test (CT) was considered as a reference test.

The sensitivity and specificity of standard tube 
agglutination test (STA, Wright) and Brucella Gel 
Coombs Test (CT) were determined as follows: 
STA: Sensitivity: 90.3% Specificity: 100%; Brucel-
la Coombs Gel Test: Sensitivity: 97.5% Specificity: 
100%

DISCUSSION

Brucellosis is endemic in Turkey. Patients, espe-
cially are concentrated in Central Anatolia, East 
and Southeast Anatolia. Although the number of 
patients steadily has decreased over the years, hu-
man and animal brucellosis has not yet taken under 
control in our country [7]. 

There are some serious problems about de-
veloping the process of treatments, responses of 
treatment, duration of illness, the signs that show 
the level of illness and understanding of pathogenic 
mechanisms of kinds of Brucella. Because of the 
clinical pictures can be asymptomatic and especial-
ly there are so many clinic symptoms that shows 
rheumatic diseases, it is being resulted with the us-
ing of false treatments. This failures result in losing 
of work force and loose of money [8,9].

Various serological processes are used to diag-
nose brucellosis and the comparisons of these pro-
cesses inform different amount of sensitivity and 
specificity. The first test to do on the clients that are 
thought to have brucellosis is RBT. Even though 
RBT is a sensitive method, easy to apply, short time 
to get results and economic, RBT itself cannot de-
tect the clinic form (acute, subacute, chronic, recur-
rent, and local infection), also the test stays positive 
after it is completed for a long time which cause 
inadequate to conclude [3]. RBT is a quick, cheap 
and easy test on brucellosis pre-diagnosed clients of 
serolo-gic diagnosis. But sometimes wrong results 
may occur (tularemia, humoral immunodeficiency, 
Rheumatoid Factor positive, etc.). Because of these 
reasons RBT must be supported with a second test 
which is capable of capturing and detecting blocker 
antibodies on high titer is required [10].

Even though STA is the most chosen method to 
diagnose brucellosis serologically, it is not enough 

to detect the blocker antibodies so this process may 
cause some false negativities [8]. Coomb’s test is a 
diagnosing way to determine the incomplete, block-
er or those which are not capable of being agglu-
tinated after the STA test. The anti-human globulin 
that was injected to the environment makes bonds 
between antibodies to specify the real seropositiv-
ity [11,12]. Nowadays Immunecapture agglutination 
test, which is more practical and may detect total an-
tibodies without having difficulties with blocker an-
tibodies not like Coomb’s test, has been developed.

Even though ELISA (Enzyme-Linked Immu-
noSorbent Assay) is fast, sensitive and specific on 
the diagnosis, it’s shown that its performance is not 
better than other test that are used on routine ac-
cording to IgM ELISA tests. This situation affects 
the sensitivity, specificity and applicability of the 
process. [13].

Brucella test with Coombs and Brucella gel 
Coombs test includes STA and Coombs tests inside 
them. Brucella test with Coombs is the test that is 
used on the wells and Brucella gel test with Coombs 
is the test to make agglutination by using gel matrix.

It is recommended to apply Coombs Brucella 
test or ELISA test to confirm such a frequently used 
test like STA which mostly was used on serologi-
cal diagnosis of brucellosis [1,2,14]. The tests with 
Coombs are faster, have 24 hour resulted periods 
and have high standardizations compared to STA 
and ELISA tests. It is an advantage that Brucella 
Coombs Gel test has 30 minute working time. Es-
pecially, it is recommended to use it in laboratories 
on endemic areas. In STA, 1/40 and 1/80 titer have 
some difficulties to contrast. In the study it is seen 
that Brucella Gel Coombs test is more sensitive 
that other tests. If it is compared to the principles of 
work, all diagnostic tests have similar spent times 
and similar dilution systems working on them. Ev-
enthough there is a comparison criterion Brucella 
Coombs Gel is preferred on diagnosis of Brucella 
because of its shorter time.

Gultekin and at al. found positive results on 
81 (95.3%) patients with RBT, 53 (62.3%) patients 
with STA and 64 (75.3%) patients with CT of total 
117 patients (15). A similar study that was made in 
Konya resulted positive on 56 (%78.8) patients with 
Rose Bengal, 30 (42.2%) patients with STA and 52 
(73.2%) patients with Brucellacapt of total of 71 pa-
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tients. In this study it has been expressed that STA 
was not enough by itself so in addition to STA, Bru-
cellacapt and/or ELISA tests must be combined used 
together to diagnose Brucellosis on the patients, who 
are not be able to have culture tests [8].

A direct correlation observed between the Bru-
cellacapt test and Coombs test on the comparison 
of these tests [16]. Gomez and at el. found similar 
amount of titer results in a range of one or two dilu-
tion on positive serums with Brucellacapt test and 
Coombs test [17].

In Kayseri, in a study where Brucella gel test 
and STA with Coombs were compared; sensitivity 
and specificity of Brucella gel test was determined 
to be 100%. It has been specified that performances 
of both tests were similar [18].

In the study where Irvem et al. compare STA, 
Brucella gel test, Coombs brucella test and immonu-
capture agglutination test; Brucella gel test showed 
excellent correlation with both method hem immo-
nucapture agglutination tests. Our study was found 
compatible with Brucella gel test and Coombs bru-
cella test [19].

Brucella gel test, which used brucellosis diag-
nosis, has started recently, therefore studies in the 
literature on this subject were limited. According to 
information provided by the manufacturer; Brucella 
gel test reacts to B.abortus, B.melitensis ve B.suis, 
coombs test, which were compatible with 99%. It 
was stated that both rapid and economical test can 
be used for both titration and screening [20].

In conclusion, in this study it has been seen 
that when two of serologic tests of diagnoses and 
chases of brucellosis, which are Coombs Brucella 
test and Brucella Coombs gel test are compared, 
they result with similar performances. In addition, 2 
hours resulting period of Brucella Coombs gel test 
makes it more advantaged compared to other tests. 
At the daily routine of study, it is an important fact 
to get results on the same day to start to the treat-
ment, which is valuable and important for patients 
and clinicians.
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