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Abstract

Introduction: Rapid and accurate diagnosis of the disease can have many effects on patients’
healing and recovery, so we decided to investigate the accuracy of brucella capture test with
Coombs Wright in patients with brucellosis.

Methods: The present study was a descriptive study performed on patients referred to clinics
with brucellosis symptoms. Blood samples were taken from all patients. Patients” information,
including age, sex, response to Coombs, Coombs Wright, and Brucella capture tests, as well
as patients’ response to treatment, were entered into a pre-prepared checklist. After obtaining
laboratory tests for serological assessment, patients’ information including demographic
information and laboratory tests were obtained and analyzed using SPSS v. 16.

Results: This study was performed on 91 patients with brucellosis. The mean age was 34.6
years, and 75.8% of the patients were male. In this study, 84.6% of patients showed a positive
Coombs test, and 26.4% of patients showed a titer of 1:80, 85.7% of the patients showed
positive Coombs Wright test, and 29.7% of the patients had a titer of 1:160. In the study of
Brucella capture tests in patients, 98.9% of patients showed a positive test, of which 34.1% had
a titer of 1:160 of the test.

Conclusion: The results of this study showed that the Brucella capture test is a powerful test for
the diagnosis of brucellosis, and in the same condition, patients are more likely to be diagnosed

with two Wright and Coombs Wright tests.

Introduction

Brucellosis is considered one of the most important and
common diseases of humans and animals.! The disease-
causing Brucella bacterium infects a wide range of
domestic and wild mammals.”

The disease is caused by different species of Brucella
micro-organism. Malta fever is transmitted from infected
cattle, pigs, sheep, or goats to humans. Malta fever affects
the body’s hematopoietic organs such as bone marrow,
lymph nodes, liver, and spleen. Malta fever is found in
both acute and chronic types. The incubation period of
this disease can be 5 to 60 days (several months have also
been seen). Malta fever is more common in men in their
20s and 60s.?

Consumption of milk, dairy products (cheese), or meat
products of infected animals and other ways can spread
the disease to humans. It is more common in people
who come into contact with a lot of animals (farmers,
ranchers, butchers, veterinarians), and people who travel
to contaminated areas.*

The definitive diagnosis of brucellosis is made by
a blood test, and with the complete cure, it usually
improves in 3 to 4 weeks. The surrounding and family
members of the sick person who may have eaten the
same contaminated food should be examined and tested.”

Types of brucellosis serological tests include standard
tube agglutination test (STA) or Wright Test, which
assesses IgM and IgG; 2ME agglutination test that tests
for IgG; Coombs Wright test, which mainly shows IgG
class antibodies; Complement fixation test that shows
IgG class antibodies; Radioimmunoassay and ELISA tests,
which are more sensitive and specific than the standard
test and complement fixation, and show both M and G
immunoglobulins. However, they can also be adjusted to
evaluate a particular class of immunoglobulins, so these
tests can easily distinguish acute from chronic brucellosis,
as well as an acute attack in the chronic context. In
other words, IgM, IgG, and IgA specific anti-brucellosis
antibodies can be tested by radioimmunoassay.® However,
there are no problems with blocking and non-agglutinating
antibodies in these tests, and in the acute or chronic
stage of the disease, specific antibodies can be examined
separately, and when the interpretation of agglutination
tests is ambiguous, an ELISA test can be performed. Acute
and chronic brucellosis can also be differentiated by IgM
or IgG test, but this test also cross-reacts with yersiniosis.
Rose Bengal test, ring test, and agglutination on a slide
which are rapid agglutination methods.”

Rapid and accurate diagnosis of the disease can have
many natures on the course of treatment and recovery
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of patients, so we decided to investigate the diagnostic
accuracy of Brucella cap with Combs Wright in patients
with brucellosis.

Materials and Methods

Type of study
This study is a cross-sectional descriptive-analytical study.

Population
Patients with brucellosis-compatible symptoms who tested
positive for Wright, Combs Wright, and Brucella Capture
were referred to infectious disease clinics during the three
months of spring. Patients with brucella or recurrence of
the disease in the past six months and dissatisfaction with
participation in the study were excluded from the study.
Using Dr. Lin Naing software, calculation of error
coefficient of 0.05 and considering power 80% for the
present study and referring to the results of the previous
study comparing the sensitivity and specificity of Brucella
Capture and Combs Wright, 98 people were calculated.

Study design
In this study, patients who were referred to the clinics
within a year and showed symptoms of brucellosis (fever,
sweating, arthralgia, hepatomegaly, splenomegaly, or
symptoms of focal disease) were included, and Wright
and Combs Wright tests > 1:160 and Brucella capture
test was performed. The criterion for confirmation and
correctness of the above tests is based on the patients’
clinical response to drug treatment. The patients who
did not respond clinically to the treatment were excluded
from the study. Randomization was performed based on
RandList.1.2 software, and based on this samples were
included in the study. Conscious consent was obtained
from all patients regarding the need for blood sampling to
prepare additional blood samples. Patients’ information,
including age, sex, Combs test, Combs Wright and
Brucella capture tests, as well as patients’ response to
treatment, were entered in a pre-prepared checklist.
Patients who were examined one year before the onset
of the disease were considered to have chronic brucellosis.
After diagnosis, patients were treated with doxycycline
and streptomycin or gentamicin. Brucellosis was detected
according to standard microbiological techniques.
Serological methods of standard tube agglutination test
(SAT), Combs Wright, and brucella capture test were
performed on several serum samples. SAT and Combs
Wright was performed on a U-shaped microtiter plate
instead of a tube, and serums were diluted twice with
normal saline between 1:20 and 1:40 up to 960. SAT
showed the highest dilution of agglutination titer during
24 hours and 37°C. Combs Wright was washed with SAT
microtiter plate, which had been washed three times with
saline phosphate buffer, and centrifuged in 3000 g for 20
minutes, after which 15 pL of anti-human globulin was
added to each after the third wash. The results were read

at 37°C after 30 minutes.

Brucellosis agglutination was performed similarly to
Combs Wright, and all brucellosis-specific antibodies
were identified. Brucella capture was provided by the
manufacturer to specify that 50 uL of the diluted serum
sample was placed in a U-shaped microtiter plate to which
anti total human immunoglobulin was added, then 50 pL
of the antigen suspension added (Brucella melitensis killed
by Brucella melitensis). Formaldehyde was added to all
liquids. The plates are covered with adhesive tape and left
in a dark, damp room at 24°C for 24 hours. The positive
reaction at the bottom of the liquids showed agglutination,
and the negative reaction was indicated by a plate at the
center and bottom of the liquid.

Data analysis and statistical analysis

Data obtained from the study using descriptive statistical
methods (frequency, percentage), and chi-square test or
Fisher’s exact test, diagnostic values (sensitivity, specificity,
positive and negative predictive, and positive and negative
likelihood ratio) were analyzed using SPSS v. 16 software.
In this study, a P value less than 0.05 was considered
statistically significant.

Results

The present study was performed on 98 patients with
suspected symptoms of Malta fever. It was observed that
7 patients (14.7%) did not respond to drug treatment, so
these 7 patients were excluded from the study, and the
study continued on 91 patients. The mean age of patients
was 34.6 £ 13.13 years. Also, 32 patients (35.2%) were
in the age range of 21 to 30 years (Figure 1). Sixty-nine
patients (75.8%) of this study are male.

The Wright test was performed in all patients. Among
these patients with brucella, it was observed that this test
was positive in 77 patients (84.6%) (titer above 1:80)

In the study of Wright test titer, it was observed that 1:80
titer with 24 cases (26.4%) was the most common antibody
titer in the diagnosis of this disease (Figure 2). The Combs
Wright test also showed that 78 patients (85.7%) had a
positive Combs Wright test. The Combs Wright test titer
was also evaluated, and the results showed that 1:160
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Figure 1. Frequency of patients according to age
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titer with 27 cases (29.7%) was the most common titer
observed in patients (Figure 2). The third and final test
evaluated among patients was the Brucella Capture test.
In this study, it was observed that 90 patients (98.9%) have
a positive Brucella capture test. The Brucella capture test
titer was also evaluated, and it was observed that 1:160
titer with 31 cases (34.1%) is the most common repeated

titer among patients (Figure 2).

The positive and negative cases of Brucella capture and

Table 1. Relation between coombs wright and brucella capture

Combs Wright test were analyzed together, and it was
observed that in 2 subjects, both Combs Wright test and
negative capture were reported, but in 13 patients, despite
the negative Combs Wright test, but in the test, capture
was reported positively (Table 1).

The positive and negative cases of Brucella capture
and Wright test were also analyzed together, and it was
observed that in 2 patients, both Wright test and Capture
test were reported negatively, but in 15 patients, even
though the Wright test was negative, a positive test was
reported (Table 2).

In the study of the relationship between patients’ sex
and the results of the Brucella test, it was observed that
only in the Combs Wright test, the percentage of a positive
test in men was significantly higher than in women. In the
other two tests, no significant discrepancies were observed
(Table 3).

The correlation between Brucella diagnostic tests
showed a positive and significant correlation between
all Brucella diagnostic tests, including Combs, Combs
Wright, and Brucella Capture (Table 4).

Positive coombs wright test

Negative coombs wright test

Brocella Capture Frequency Percent Frequency Percent P value
Positive 83 86.5 13 13.5
0.576
Negative 2 100 0 0
Table 2. Relation between wright and brucella capture
Positive wright test Negative wright test
Brocella Capture Frequency Percent Frequency Percent P value
Positive 81 84.4 15 15.6
0.544
Negative 2 100 0 0
Table 3. Relation between patients sex and brucella tests
Male Female
Test result Frequency Percent Frequency Percent P value
Positive 61 88.4 16 72.2
Wright 0.076
Negative 8 11.6 6 27.3
Positive 62 89.9 16 72.7
Coombs wright 0.046
Negative 7 10.1 6 27.3
Positive 68 98.6 22 100
Brucella Capture 0.570
Negative 1 1.4 0 0
Table 4: Correlation between brucella detection tests
Wright test Coombs wright test Brucella capture test
Correlation - 0.942 0.908
Wright test
P value - <0.001 <0.001
Correlation 0.942 - 0.946
Coombs wright test
P value <0.001 - <0.001
Correlation 0.908 0.946 -
Brucella capture test
P value <0.001 <0.001 ----
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Discussion

This study was performed on 98 patients with brucellosis
with a mean age of 34.6 years and 75.8% male. In a study
by Seyednozadi et al, 53.8% of patients were male, and
46.2% were female®. In the study of Hashemi et al, it was
observed that 70.47% of patients were male and 29.53%
were female, and the mean age of patients was 41.1%.°
In a study conducted by Esalatmanesh et al, 31 patients
with brucellosis had a mean age of 41.8 years, and 58% of
patients were male, and 42% were female.' In the study of
Casanova et al, it was reported that out of 48 patients with
brucellosis, 77% of them died, and the average age of these
patients was 40.83 years.!! Studies show that the dominant
gender in all studies is male. Due to the occupational
aspect of this patient and the greater relationship between
males and animals carrying the disease, the incidence of
this disease in men can be justified. It was also observed
that the fourth decade of life was the most common time
of contracting this disease, which can be explained by the
greater exposure of people of this age to livestock and
disease transmission.

In this study, it was observed that 84.6% of patients
showed a positive burn test, and 26.4% of patients showed
a titer of 1:80. In the study of Seyednozadi et al of the total
Wright tests related to patients with brucellosis, 8.2% less
than 1:80 and 11.2% equal to 1:80 and 80.6% equal to or
more than 1:160 The sensitivity of the Wright test was
calculated based on titers of 1:80 and 1:160% and 80.6%,
respectively.® In the study of Hashemi et al, it was observed
that 88.6% of patients with brucellosis had a positive burn
test. It was also observed that 11.4% of patients had a titer
less than 1:80, 20.9% had a titer of 1:80, and 67.7% had
a titer of more than 1:160.° In another study conducted
by Kazemi et al on 104 patients in four provinces of
Mazandaran, Kermanshah, Kurdistan, and Hormozgan,
80.7% of patients had a positive burn test, and 14.4%
had a positive culture.’> Another study by Sarigiizel et al
in Turkey in 2011 on 21 patients with positively cultured
brucellosis had a positive burn test of 71.4%." In another
study by Marei et al in Egypt on 50 patients, 90% of
brucellosis-positive samples had a positive burn test.'*
In the study of Esalatmanesh et al, it was observed that
64.5% of patients with brucellosis had a positive burn
test.'” Because healthy individuals were not evaluated
in the present study, sensitivity and specificity were not
evaluated in this study.

In this study, it was observed that 85.7% of patients
showed a positive Combs Wright test, and 29.7% of
patients showed a titer of 1:160. In the study of Hashemi
et al, 87.5% of patients had a positive Combs Wright test.?
It was also reported that 12.5% of patients had a titer less
than 1:80, 22.1% had a titer of 1:80, and 65.4% had a titer
of more than 1:160. The originality of Essalatmanesh, et
al in their study reported a positive rate of Coombs test in
patients with brucellosis 64.5%.'° In the study of Orduiia
et al, it was observed on 82 patients with brucellosis that it

is positive in 91.4% and among the patients with Coombs
Wright test positive titers of 1:640 and 1:1280 each with
29.2 percentage of the most common repeated headings
among patients.””® The Combs Wright test was also
approved in the majority of studies as a very valuable test
in the diagnosis of brucellosis. In most studies, this test,
like the present study, was observed to be positive in more
than 85% of patients.

In the study of Brucella capture test in patients, it was
observed that 98.9% of patients showed a positive test,
and among these patients, 34.1% had a titer of 1:160 of
this test. In the study of Orduia et al, it was reported that
among the sick thigh with brucellosis 95.12% of patients
had Brucella capture test positive, and among these,
titer 2560 with 19.5% was the most common repeated
titer among patients.”> The results showed that this test
had a sensitivity of 95.1% and specificity of 81.5% in the
titer of 1:160. In the study, Casanova et al reported that
brucellosis had a titer of more than 1:160% in 87.9% of
patients with brucellosis and a negative titer was reported
in 12.1% of patients.'" Titer 1:640 was the most common
titer among patients. Sensitivity and specificity, positive
predictive value (PPV) and negative predictive value
(NPV) were 91.6%, 95.9%, 99.2% and 67.1%, respectively.
In a study conducted by Mantur et al, it was also reported
that the sensitivity and specificity of immunocapsulation
tests in patients with brucellosis are 97.29% and 97.08%,
respectively, and between its sensitivity and specificity
to the test.! Agglutination increased significantly but
was not significantly different from Wright Coombs.
Mantecén et al stated in another study that 98% of
immunocapsulation tests could diagnose patients with
brucellosis."” In the study of Peeridogaheh et al, it was also
stated that among patients with blood culture positive for
brucellosis, immunocapsulation test was positive in all
patients, among 46 patients with suspected brucellosis,
80.4% of this test was positive and in healthy individuals
This test was positive in 3.2%, so for this test, sensitivity
and specificity were 80.4% and 96.8%, respectively.'®
In the study of Aliskan et al, which was performed on
patients with brucellosis, by setting a threshold of 1:160
for the brucellosis test, it was observed that 92% of
patients had a positive test.'”” Also, none of the patients
without this disease reported a positive Brucella capture
test. Therefore, it was observed that the Brucella capture
test has a sensitivity of 92% and a specificity of 100%.
Immunocapsulation test is a test with high specificity
and sensitivity in the diagnosis of brucellosis. Since in
the present study, the specificity and sensitivity of this
test were not evaluated in this study, but in comparison
with other diagnostic tests for brucellosis, it was observed
that it has higher diagnostic power and perform this test
along with one of the two burn tests or Combs Wright can
diagnose brucellosis in patients with very high potency.
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Study Highlights

What is current knowledge?

Wright and coombs wright are powerful test to
diagnose Brucella

What is new here?

Brucella Capture test is more powerful than others
in diagnosis of Brucella

Conclusion

The results of this study showed that the Brucella capture
test is a powerful test in the diagnosis of brucellosis, and in
the same conditions, it detects more patients than the two
Wright and Combs Wright tests.

Limitation

The limitation of this study was the small number of
patients due to the limited study time. In this study,
healthy patients were not evaluated. It is recommended
that another study be performed with a larger volume
of patients. It is suggested to perform further studies, in
which healthy patients are also evaluated to obtain the
sensitivity and specificity of these tests.

Conflict of Interest
Authors declare no conflict of interest in this study.

Ethical Approval

This manuscript was approved by the regional ethic committee
of Tabriz University of medical sciences with no.: IR-TBZMED.
REC.1397.319. All patient information was confidential as
indicated in the checklist. Patients were not charged for the
study. The informed consent form was provided for all patients

Author’s Contribution
Study design and supervision, MH; study conduct, HOO; data
gathering and writing, LA.

Acknowledgements

The authors would like to thank all of the participants in
thestudy as well as other friends and colleagues who cooperated
in conducting this research.

Funding
This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

References

1. Corbel MJ. Brucellosis: an overview. Emerg Infect Dis.
1997;3(2):213-21. doi: 10.3201/eid0302.970219.

2. Refai M. Incidence and control of brucellosis in the Near
East region. Vet Microbiol. 2002;90(1-4):81-110. doi:
10.1016/s0378-1135(02)00248-1.

3. Jawetz E, Adelberg EA, Melnick JL. Review of Medical

Microbiology. 15th ed. Los Altos, Calif: Lange Medical Pub;
1992. p. 553.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Carroll K, Hobden JA. Jawetz, Melnick & Adelberg’s
Medical Microbiology. Norwalk, Conn: Appleton & Lange;
1991. p. 423-26.

Cecil RL, Goldman L, Ausiello DA. Cecil Medicine. 23rd
ed. Philadelphia: Saunders Elsevier; 2008. p. 3078.
Hasanjani Roushan MR, Ebrahimpour S. Human brucellosis:
an overview. Caspian J Intern Med. 2015;6(1):46-7.

Abbas AK, Lichtman AH, Pillai S. Cellular and Molecular
Immunology. Elsevier Health Sciences; 2011. p. 352.
Seyednozadi M, Erfanian M. Evaluation of diagnostic
validity of Wright’s serologic test in brucellosis. J Birjand
Univ Med Sci. 2009;16(3):28-32. [Persian].

Hashemi SH, Torkaman Asadi E Alikhani MY, Naseri
Z. Comparison of culture and serological methods
for the diagnosis of brucellosis. Avicenna J Clin Med.
2015;22(1):37-42. [Persian].

Esalatmanesh K, Soleimani Z, Arj A, Akbari H, Salesi M.
Diagnostic value of ELISA (IgG and IgM) test in brucellosis
patients in Kashan during 2004. Feyz. 2008;12(3):47-50.
[Persian].

Casanova A, Ariza J, Rubio M, Masuet C, Diaz R.
BrucellaCapt versus classical tests in the serological
diagnosis and management of human brucellosis. Clin
Vaccine Immunol. 2009;16(6):844-51. doi: 10.1128/
cvi.00348-08.

Kazemi B, Yousefi Namin SA, Bandepour M, Kafilzadeh E
Gachkar L, Mahmoudinejad E et al. Detection of Brucella
by peripheral blood PCR and comparison with culture
and serological methods in suspected cases. Iran J Public
Health. 1970;37(4):96-102. [Persian].

Sarigiizel FM, Kayman T, Celik I, Kog N. Comparison of
standard tube agglutination, Coombs and Brucellacapt tests
in the diagnosis of brucellosis. New ] Med. 2011;28(2):113-
5.

Marei A, Boghdadi G, Abdel-Hamed N, Hessin R, Abdoel T,
Smits H, et al. Laboratory diagnosis of human brucellosis in
Egypt and persistence of the pathogen following treatment.
] Infect Dev Ctries. 2011;5(11):786-91. doi: 10.3855/
jide.1538.

Ordufia A, Almaraz A, Prado A, Gutierrez MP, Garcia-
Pascual A, Dueiias A, et al. Evaluation of an immunocapture-
agglutination test (Brucellacapt) for serodiagnosis of
human brucellosis. J Clin Microbiol. 2000;38(11):4000-5.
doi: 10.1128/jcm.38.11.4000-4005.200

Mantur BG, Amarnath SK, Parande AM, Patil GA, Walvekar
RR, Desai AS, et al. Comparison of a novel immunocapture
assay with standard serological methods in the diagnosis of
brucellosis. Clin Lab. 2011;57(5-6):333-41.

Mantecon MA, Gutiérrez P, del Pilar Zarzosa M, Duenas
Al, Solera J, Fernandez-Lago L, et al. Utility of an
immunocapture-agglutination test and an enzyme-linked
immunosorbent assay test against cytosolic proteins from
Brucella melitensis B115 in the diagnosis and follow-up
of human acute brucellosis. Diagn Microbiol Infect Dis.
2006;55(1):27-35. doi: 10.1016/j.diagmicrobio.2005.11.003.
Peeridogaheh H, Golmohammadi MG, Pourfarzi E
Evaluation of ELISA and Brucellacapt tests for diagnosis of
human Brucellosis. Iran ] Microbiol. 2013;5(1):14-8.
Aliskan H, Colakoglu S, Turung T, Demiroglu YZ, Yazic AC,
Arslan H. Evaluation of diagnostic value of Brucellacapt
test in brucellosis. Mikrobiyol Bul. 2007;41(4):591-5.

J Res Clin Med, 2021, 9: 15 |5



