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ELISA Cut-off Point for the Diagnosis of Human 
Brucellosis; a Comparison with Serum  
Agglutination Test 
 

 
Abstract 
Background: Brucellosis is a world-wide disease, which 
has a diverse clinical manifestation, and its diagnosis has to 
be proven by laboratory data. Serum agglutination test 
(SAT) is the most-widely used test for diagnosing brucello-
sis. The enzyme linked immunosorbent assay (ELISA) can 
also determine specific antibody classes against brucella. It 
is a sensitive, simple and rapid test, which could be an ac-
ceptable alternative to SAT with fewer limitations, how-
ever, like any other new test it should be further evaluated 
and standardized for various populations. This study was 
planned to determine an optimal cut-off point, for ELISA 
which would offer maximum sensitivity and specificity for 
the test when compared to SAT. 
 
Methods: Four hundred and seven patients with fever and 
other compatible symptoms of brucellosis were enrolled in the 
study. Serum agglutination test, 2-Mercaptoethanol test, and 
ELISA were performed on their sera.  
 
Results: The cut-off point of 53 IU/ml of ELISA-IgG yielded 
the maximal sensitivity and specificity comparing to the other 
levels of ELISA-IgG, and was considered the best cut off-
point of ELISA-IgG to diagnose acute brucellosis. At this cut-
off, the sensitivity, specificity, positive predictive value, nega-
tive predictive value, positive likelihood ratio, and negative 
likelihood ratio were 84.09%, 85.38%, 62.20, 94.90, 5.75, 
0.18, respectively. 
 
Conclusion: The best cut-off point of ELISA-IgG is 53 IU/ml, 
which yields the maximal sensitivity and specificity to diag-
nose acute brucellosis. 
Iran J Med Sci 2012; 37(1): 9-14. 
 
Keywords ● ELISA ● agglutination test ● brucellosis 
 

 
Introduction 
 
Brucellosis affects about 500000 individuals annually world-
wide.1-3 Although the epidemiological data on the disease is 
frequently incomplete, it has been recognized as one of the 
most common zoonoses in the Eastern Mediterranean Region, 
with more than 45000 cases reported annually.4,5 Brucellosis is 
an important health problem in Iran, and according to the data 
derived from active surveillance during 2001-2005, the incidence 
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of the disease is between 120-400 per 100,000 
people.6 According to the surveillance program, 
most of the cases are among farmers, slaugh-
terers and butchers, or those who have an oc-
cupational risk factor.6 Furthermore, a large 
study in 1986 revealed that approximately 7.4% 
of cows in Iran were infected with Brucellosis.7 
Since 83% of cases with brucellosis in this 
country are less than 40 years old,7 the impor-
tance of occupational exposure, especially dur-
ing adolescence and young adulthood, cannot 
be overemphasized.8,9 

Because of its nonspecific and diverse 
clinical manifestations, the clinical diagnosis of 
brucellosis must be certainly ascertained with 
laboratory confirmation. Although, culture of 
the bacteria is the gold standard for a definite 
diagnosis, attempts at isolation of the bacteria 
are frequently unsuccessful, and brucellosis is 
usually diagnosed serologically.10,11 Further-
more, despite the fact that some laboratories 
use rapid isolation techniques such as  
BACTEC, DuPont isolator, polymerase chain 
reaction methods or immunoblotting tech-
niques, these techniques are not available in 
most developing countries, and conventional 
methods of isolation are too slow to be rou-
tinely used for diagnosis.8,12-15 Consequently, 
in the absence of bacteriologic confirmation, a 
presumptive diagnosis can be made on the 
basis of a single high or rising titer of specific 
antibodies.6,8,12 

Among serological methods, serum aggluti-
nation test (SAT) is the most widely-used one. 
It is the standard and highly sensitive method 
for the diagnosis of diseases.11,16 In a study in 
which the sensitivity of enzyme linked immu-
nosorbent assay (ELISA) IgG vs positive cul-
ture was 81.3%, the sensitivity of SAT was 
93.7%.17 The higher sensitivity of SAT was 
also demonstrated in other studies, especially 
in studies from Saudi Arabia, which demon-
strated that the SAT sensitivity was 100%.18-19 
Despite the high yields of SAT, it has some 
limitations like false positive and negative re-
sults.19-22 When SAT is used to diagnose 
brucellosis, false-positive reactions occasion-
ally result from cross-reactions with antibodies 
to Salmonella spp., Yersinia spp., Vibrio chol-
era, Francisella tularencis or Escherichia coli 
O:157. False-positive and false-negative reac-
tions can be avoided by routinely diluting the 
serum above 1/320.12,23-25 Another problem 
with using SAT is difficult interpretation of the 
test results. In various regions, different 
threshold titers, varying from 1:40 to 1:320, 
have been taken as an indicator of active 
Brucellosis. In Saudi Arabia, where brucellosis 

is endemic, a titer of 1:320 or higher has been 
found to be indicative of active Brucellosis.19,26 
Based on a study by Karimi et al. in Iran, a posi-
tive SAT titer of 1:80 was present in 2.4% of the 
general population, and a 2-mercaptoethanol 
(2ME) test titer of 1:20 was present in less 
than 1% of the general population. Accord-
ingly, in Iran a single titer of SAT 1:80 or more 
in the presence of a 2ME titer of 1:20 or more 
can be taken as a positive test result for 
brucellosis in the general population.27 This 
would increase the overall diagnostic specific-
ity at the cost of sensitivity. 

The recently-introduced test, ELISA, can 
determine specific class of IgG, IgM and IgA 
antibodies against brucella. The assay is a 
sensitive, simple and rapid test with less limita-
tion, and might be an acceptable alternative to 
SAT.11,25,28 Nevertheless, there are some con-
tradictory reports regarding the diagnostic abil-
ity of ELISA in acute brucellosis. Therefore, it 
is reasonable to further evaluate and standard-
ize the test according to the various geo-
graphical regions and populations. 

The objective of the present study was to 
determine an optimal cut-off point for ELISA 
and compare the test outcome with that of 
SAT. The optimal cut-off was defined as a 
point at which, the sum of the sensitivity and 
specificity are the uppermost. 
 
Materials and Methods 
 
The study was approved by the Ethics Com-
mittee of the Shahid Beheshti University of 
Medical Sciences. Four hundred and seven 
patients with fever and other symptoms of 
brucellosis from an area endemic for brucello-
sis in Northwest of Iran were enrolled in the 
study. After obtaining written informed consent, 
5 ml of blood sample was taken from each pa-
tient, and a short questionnaire comprising 
questions regarding the epidemiological infor-
mation was filled out for everyone. Sera of the 
samples were separated, and were analyzed 
for brucellosis using SAT, 2ME and ELISA-IgG 
tests. 
 
Serum Agglutination Test 

The procedure was done using serial dilutions 
from 1/20 to 1/5120 in tubes to overcome possi-
ble prozone phenomenon. Abortus Antigen pro-
duced by Pasteur Institute of Iran was used. 
 
2-Mercaptoethanol Test 

The test was performed like serum aggluti-
nation test except for the addition of the 2-
mercaptoethanol. 
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ELISA-IgG 
The test was performed according to the 

manufacturer's (IMMUNOLAB GmbH, Ger-
many) instructions. The absorbance was 
measured at 450 and 620 nm with Anthos 
2020 ELISA reader. 

Patients with a SAT titer of 1/80 or greater 
plus a 2ME titer of 1/20 or greater were con-
sidered to have brucellosis, and the remaining 
patients were considered to have other febrile 
illnesses mimicking brucellosis. 

Data including age, sex and antibody titers 
were analyzed using Statistical Package for 
Social Sciences (SPSS version 16, Chicago, 
Illinois, USA,). Data were analyzed using Stu-
dent t, Chi-squared, or Mann-Whitney U-test. 
Receiver Operating Characteristic (ROC) 
curve was utilized to establish the best cut-off 
point, which yielded the best sensitivity and 
specificity for ELISA. A P value of <0.05 was 
considered statistically significant. 
 
Results 
 
From the 407 sera, 11 had missing data and 
were not included in data analysis. 41% of the 
patients were male and 59% were females.  

The mean age of the patients was 38.14 
years. 

Based on clinical symptoms as well as a 
SAT titer of 1/80 or greater and a 2ME titer of 
1/20 or greater, 88 patients (21.9%) had 
brucellosis and 308 patients (77.7%) had other 
febrile illnesses. In subjects who deemed posi-
tive for the disease, the SAT titers were be-
tween 1/80 to 1/5120 and 2ME titers between 
1/20 to 1/640 (table 1). 

The mean serum level of ELISA-IgG in the 
brucellosis-positive group was 103.96±11.08 
IU/ml, which was significantly (P<0.001) higher 
than that of the brucellosis-negative group 
(69.10±3.93 IU/ml). 

The area under the ROC curve to differen-
tiate the brucellosis-positive and brucellosis-
negative groups was 0.858, which was signifi-
cantly (P<0.001) different from 0.5 (figure 1). 

Sensitivity and specificity were calculated 
for different levels of ELISA-IgG. Compared to 
other cut-off points ELISA-IgG, the cut-off point 
of 53 IU/ml for ELISA-IgG yielded the highest 
sensitivity and specificity. Therefore, it was 
considered the best cut-off point of ELISA-IgG 
to diagnose acute brucellosis. At this cut-off, 
the sensitivity, specificity, positive predictive 
value (PPV), negative predictive value (NPV), 
positive likelihood ratio, and negative likelihood 
ratio were 84.09%, 85.38%, 62.20, 94.90, 
5.75, and 0.18, respectively (table 2) 

Table 1: Distribution (in percentage) of titers of serum agglutinin test (SAT) and 2-mercaptoethanol (2ME) in brucellosis pa-
tients 
 1/20 1/40 1/80 1/160 1/320 1/640 1/1280 1/2560 1/5120 
SAT 0 0 35.6% 21.2% 22.2% 13.3% 5.6% 0 2.2% 
2ME 17.8% 30.0% 30.0% 10.0% 8.9% 3.3% 0 0 0 
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Figure 1: Receiver Operating Characteristic (ROC) curve distinguishing between patients with brucellosis and those without the 
disease (control patients) diagnosed using ELISA IgG assay. 
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There was a significant correlation between 
SAT and ELISA-IgG titers (r=541, P<0.001) or 
2ME and ELISA-IgG titers (r=0.534, P<0.001). 

In another analysis, patients with a SAT titer 
of 1/160 or greater and a 2ME titer of 1/40 or 
greater were considered to have brucellosis, and 
the remaining patients were considered to have 
other febrile illnesses mimicking brucellosis, and 
the maximum sensitivity and specificity was at-
tained at ELISA-IgG level of 53 IU/ml (table 3).  
 
Discussion 
 
Serum agglutination test is the most widely- 
used serological test for the diagnosis of 
brucellosis. It is very sensitive, and considered 
the most reliable method for the diagnosis of 
brucellosis.10,18,19,27 

According to Ciftci et al.29 if culture-positivity 
is accepted as the gold standard in the diag-
nosis of brucellosis, the sensitivity of the serum 
agglutination will be 94.3%. 

Enzyme linked immunosorbent assay test 
has been recently introduced for the diagnosis 
of brucellosis. Although, conflicting studies 
have been published regarding the diagnostic 
accuracy of ELISA, it has been reported to be 
rapid, highly sensitive, and specific in deter-
mining the brucella IgG, IgM, and IgA antibod-
ies in blood and CSF.19,30 

Guneri,17 compared SAT and ELISA, and 
reported that their sensitivities was 80% and 
72%, respectively. Esalatmanesh,31 reported 
that the sensitivity, specificity, PPV, and NPV 
of ELISA-IgG were 100%, 72.7%, 86.9% and 
100%, respectively. 

Etrek and colleagues,25 reported that the 
sensitivity and the specificity of ELISA were, 
81.3% and 95%, respectively. However, the 
sensitivity and specificity of SAT was 93.7% 
and 100%, respectively. 

Memish et al.19 compared the diagnostic 

ability of SAT with Brucella ELISA-IgG and IgM 
tests in patients with Brucella bacteremia. Sixty 
eight patients with clinical features suggestive 
of brucellosis, who had positive blood cultures 
for Brucella species, and a control group in-
cluding 70 healthy military personnel, who 
were blood donors and had no symptoms of 
brucellosis, were enrolled in the study. The 
sensitivity and specificity of the SAT for the bac-
teremic patients were 95.6% and 100.0%, re-
spectively, while those of the ELISA-IgG were 
45.6% and 97.1%, and those of the ELISA-IgM 
were 79.1% and 100.0%, respectively. The 
sensitivity and specificity of either IgG or IgM 
positivity were 94.1% and 97.1%, respectively. 
Assuming that the prevalence of active brucel-
losis in Saudi Arabia was 5%, the PPV and 
NPV of SAT were 100% and 99.7%, those of 
ELISA-IgG were 45.2% and 97.1%, and those 
of ELISA-IgM were 100% and 98.9%, respec-
tively. When both the ELISA-IgG and IgM were 
combined, the PPV and NPV were 63% and 
99.6%, respectively. In patients with Brucella 
bacteremia, the sensitivity of either ELISA-IgM 
or IgG were lower than those of SAT, however, 
combining IgM and IgG resulted in a sensitivity 
and specificity similar to those of SAT.  

The higher sensitivity of SAT in comparison 
with ELISA was also documented in other 
studies by others.32-35 However, we found only 
two published studies that had compared 
quantitatively these two tests.36,37 In the pre-
sent study, patients with a SAT titer of 1/80 or 
greater and a 2ME titer of 1/20 or greater were 
considered to have brucellosis, and the remain-
ing patients were considered to have other feb-
rile illnesses mimicking brucellosis. Such criteria 
would increase the overall diagnostic specificity 
at the expense of sensitivity. Since we com-
pared patients with brucellosis with patients with 
other febrile illnesses that should be discrimi-
nated from brucellosis, the results of our study 

Table 2: The power of different ELISA titers in diagnosing acute brucellosis 
ELISA titers (53 IU/ml) Sensitivity Specificity. LR+ LR- 
10.25 87.50 76.94 3.79 0.16 
53.00 84.09 85.38 5.75 0.18 
110.5 77.27 87.66 6.26 0.25 
202.5 34.09 96.42 9.54 0.68 
301.00 10.22 99.35 15.75 0.90 
LR+: Positive likelihood ratio; LR-: Negative likelihood ratio 

Table 3: The power of ELISA in diagnosing acute brucellosis in different titers of serum agglutinin test 
 Sensitivity Specificity PPV NPV Accuracy LR+ LR- True 

PTs 
True 
healthy 

Total 

Gold 1 84.09% 85.39% 62.18% 94.95% 85.10% 5.75  0.18  88 308 396 
Gold 2 87.27% 79.18% 40.34% 97.47% 80.30% 4.19  0.16  55 341 396 
Gold 1: SAT titer of 1/80 or more plus 2ME titer of 1/20 or more; Gold 2: SAT titer of 1/160 or more plus 2ME titer of 1/40 or 
more; PPV: positive predictive value; NPV: negative predictive value; LR+: Positive likelihood ratio; LR-: Negative likelihood 
ratio; TPs: true positive for the disease 
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are potentially more useful in practice. 
Hasibi et al. studied 37 patients with brucel-

losis and 78 healthy control individuals, and 
performed SAT and ELISA on their sera.36 The 
levels of ELISA–IgG was significantly different 
in the two groups. Furthermore, the optimal 
cut-off point for ELISA at 167.35 IU/ml, which 
is significantly different from our result. Their 
cut-off point had a sensitivity, specificity, PPV, 
and NPV of 89.2%, 100%, 100% and 795.1%, 
respectively. 

Soodbakhsh et al.37 compared SAT and 
ELISA-IgG in 56 brucellosis patients with a con-
trol group consisting of healthy individuals and 
patients with febrile illnesses other than brucello-
sis, and found that at the IgG level of 50 IU/ml, 
the sensitivity and specificity were 75 and 100%, 
respectively. At IgG level of 10 IU/ml the sensitiv-
ity and specificity were 92.9% and 92.1%, re-
spectively. Therefore, the first level of ELISA-IgG 
was better in terms of sensitivity, and the second 
level was better in terms of specificity. In the pre-
sent study, we chose a level of ELISA-IgG (53 
IU/ml) that provided the highest sum of the sensi-
tivity (84%) and specificity (85%). 

In Soodbakhsh and colleagues' study,37 the 
area under ROC curve of ELISA-IgG for dis-
criminating brucellosis patients from other feb-
rile patients were 0.97. This area in our study 
was 0.85. One reason for the difference be-
tween the results of our study and that of 
Soodbakhsh et al.37 might be the method of 
selection of patients with brucellosis. In their 
study, patients who had a SAT titer of 1/160 or 
more and a 2ME titer of 1/40 or more in addi-
tion to related clinical manifestations were de-
fined to have brucellosis. 

In the present study, there was a significant 
correlation between ELISA-IgG and SAT 
(r=0.541, P<0.001), which does not agree with 
the findings of El-Rab and Kambal.11 They found 
ELISA-IgM to have a significant positive correla-
tion (r=0.494, P<0.001) with SAT, but found no 
correlation between ELISA-IgG and SAT. 
 
Conclusion 
 
The best cut-off point of ELISA-IgG is 53 IU/ml, 
which yields the maximal sensitivity and speci-
ficity to diagnose acute brucellosis. At this cut-
off, the sensitivity, specificity, PPV, NPV, posi-
tive likelihood ratio, and negative likelihood 
ratio are 84.09%, 85.38%, 62.20, 94.90, 5.75, 
and 0.18, respectively. 
 
Acknowledgement 
 
We would like to thank deputy dean of 

Research of Shahid Beheshti University of 
Medical Sciences for funding this study. 
 
Conflict of Interest: None declared 
 
References 
 
1 Corbel MJ. Brucellosis: An overview. 

Emerg Infect Dis 1997; 3: 213-21.  
2 Murray P: Manual of clinical microbiology, 

8th ed. Washington, DC, American Society 
for Microbiology Press, 2003. p. 797-808. 

3 Salari MH, Khalili MB, Hassanpour GR. 
Selected epidemiological features of hu-
man Brucellosis in Yazd, Islamic Republic 
of Iran: 1993-1998. East Mediterr Health J 
2003; 9: 1054-60. 

4 Meky FA, Hassan EA, Abd Elhafez AM,  
et al. Epidemiology and risk factors of 
Brucellosis in Alexandria governorate. East 
Mediterr Health J 2007; 13: 677-85. 

5 Sadrizadeh B. Communicable disease con-
trol programmes in Eastern Mediterranean 
Region of the World Health Organization. 
Archives of Iranian Medicine 1999; 2: 28-37  

6 Karimi A, Kadivar MR, Fararoee M, Alborzi 
A. Active case finding of communicable dis-
eases in the south of Islamic Republic of 
Iran. East Mediterr Health J 2000; 6: 487-93. 

7 Panahi M. Brucellosis. In: Azizi F, Jang-
horbani M, Hatami H, eds. Epidemiology 
and control of common disorders in Iran, 
2nd ed. Teheran, Eshtiagh publication; 
2000. p. 533-41. 

8 Young EJ. Brucellosis. In: Feigin RD, 
Cherry JD. eds. Textbook of pediatric infec-
tious diseases. 4th ed. Philadelphia, WB 
Saunders Company; 1998. p. 1417-21. 

9 Parizadeh SMJ, Seyednozadi M, Erfanian 
MR, et al. A Survey on Antibody Levels 
among Individuals at Risk of Brucellosis in 
Khorasan Razavi Province, Iran. Pakistan 
Journal of Nutrition 2009; 8: 139-44. 

10 Queipo-Ortuño MI, Colmenero JD, Reguera 
JM, et al. Rapid diagnosis of human 
brucellosis by SYBR Green I-based real-
time PCR assay and melting curve analy-
sis in serum samples. Clin Microbiol Infect 
2005; 11: 713-8. 

11 Gad El-Rab MO, Kambal AM. Evaluation 
of a Brucella enzyme immunoassay test 
(ELISA) in comparison with bacteriological 
culture and agglutination. J Infect 1998; 
36: 197-201. 

12 Young EJ. Brucella species. In: Mandell 
GL, Bennett JE, Dolin R, eds. Mandell, 
Douglas and Bennett’s principles and 
practice of infectious diseases, vol. 2, 5th 



A. Sanaei, A. Karimi, V. Javadi, et al. 
 

Iran J Med Sci March 2012; Vol 37 No 1 14 

ed. Edinburgh, Churchill Livingstone; 2000. 
p. 2386-93.  

13 Sifuentes-Rincón AM, Revol A, Barrera-
Saldaña HA. Detection and differentiation 
of the six Brucella species by polymerase 
chain reaction. Mol Med 1997; 3: 734-9. 

14 Dabdoob WA, Abdulla ZA. A panel of eight 
tests in the serodiagnosis and immunological 
evaluation of acute brucellosis. East 
Mediterr Health J 2000; 6: 304-12. 

15 Mostafaie A, Abdolalizadeh J, Nomanpour 
B, et al. Immunogens of Brucella Abortus 
S1 Identified By Two-Dimensional Gel 
Electrophoresis and Immunoblotting. Iran J 
Med Sci 2005; 30: 10-15. 

16 Michael J, Corbrl-nicholas J. Beeching. 
Brucellosis. In: Braunwald A, Eugene M. Har-
rison's principles of internal medicine. 16th ed. 
New York: MC Graw-Hill; 2008. p. 973-6. 

17 Guneri H, Ogutman R. Comparison of the 
different serological tests, used in Diag-
nosing Brucellosis, with ELISA. Brucella 
and Brucellosis in Man and Animals. (eds. 
Tumbay E, Hilmi S, Ang O.) Ege University 
Press Izmir, Turkey; 1991. p. 161. 

18 Sirmatel F, Turker M, Bozkurt AI. Evaluation 
of the methods used for the serologic di-
agnosis of brucellosis. Mikrobiyol Bul 2002; 
36: 161-7. 

19 Memish ZA, Almuneef M, Mah MW, et al. 
Comparison of the Brucella Standard Ag-
glutination Test with the ELISA IgG and IgM 
in patients with Brucella bacteremia. Diagn 
Microbiol Infect Dis 2002; 44: 129-32. 

20 Corbel MJ. The relationship between the 
protective and cross reacting antigens of 
Brucella spp. Yersinia enterocolitica 0:9 
and Salmonella serotypes of Kauffmann-
White Group N. Contrib Microbiol Immunol 
1979; 5: 50-63. 

21 Corbel MJ. Recent advances in the study 
of Brucella antigens and their serological 
cross-reactions. Veterinary Bulletin 1985; 
55: 927-42. 

22 Corbel MJ. Microbiological aspects of 
Brucellosis. Saudi Medical Journal 1993; 
14: 489-502. 

23 Young EJ. Serologic diagnosis of human 
brucellosis: analysis of 214 cases by ag-
glutination tests and review of the litera-
ture. Rev Infect Dis 1991; 13: 359-72. 

24 Weynants V, Gilson D, Cloeckaert A et al. 
Characterization of a monoclonal antibody 
specific for brucella smooth lipopolysaccha-
ride and development of a competitive en-
zymelinked immunosorbent assay to improve 
the serological diagnosis of brucellosis. Clin 
Diagn Lab Immunol 1996; 3: 309-14.  

25 Ertek M, Yazgi H, Özkurt Z, et al. Compari-
son of the Diagnostic Value of the Standard 
Tube Agglutination Test and the ELISA IgG 
and IgM in Patients with Brucellosis. Turk J 
Med Sci 2006; 36: 159-63. 

26 Memish Z, Mah MW, Mahmoud SA, et al. 
Brucella bactraemia: clinical and laboratory 
observations in 160 patients. Journal of In-
fection 2000; 40: 59-63. 

27 Karimi A, Alborzi A, Rasooli M, et al. 
Prevalence of antibody to Brucella species 
in butchers, slaughterers and others. East 
Mediterr Health J 2003; 9: 178-84. 

28 Almuneef M, Memish ZA. Prevalence of 
Brucella antibodies after acute brucellosis. 
J Chemother 2003; 15: 148-51. 

29 Ciftçi C, Oztürk F, Oztekin A, et al. Com-
parison of the serological tests used for the 
laboratory diagnosis of brucellosis. Mikro-
biyol Bul 2005; 39: 291-9. 

30 Araj GF, Kaufmann AF. Determination by 
enzyme-linked immunoabsorbent assay of 
immunoglobulin G (IgG), IgM and IgA to 
Brucella melitensis major outer membrane 
proteins and whole-cell heat-killed antigens 
in sera of patients with Brucellosis. Journal 
of Clinical Microbiology 1989; 27: 1909-12. 

31 Esalatmanesh K, Soleimani Z, Arj A, et al. 
Diagnostic value of ELISA (IgG and IgM) 
test in brucellosis patients in Kashan dur-
ing 2004. FEYZ 2008; 12: 47-50. 

32 Ranjbar M, Karimi B, Monsef A, et al. Evalua-
tion of IgG-ELISA in diagnosoing acute 
brucellosis. Iranian journal of infectious dis-
eases and tropical medicine 2006; 11: 35-9. 

33 Sisirak M, Hukic M. Evaluation and impor-
tance of selected microbiological methods 
in the diagnosis of human brucellosis. 
Bosn J Basic Med Sci 2009; 9: 198-203. 

34 Colmener JD, Reguera JM, Martos F. 
Complications associated with Brucella 
melitensis infection: A study of 530 cases. 
Medicine (Baltimore) 1996; 75: 195-211. 

35 Vakili Z, Momen Heravi M, Sharif AR, 
Masoomi M. Sensitivity and specificity of 
ELISA test in diagnosis of brucellosis. 
Kowsar Medical Journal 2010; 15: 95-8. 

36 Hasibi M, Amirzargar A, Jafari S, et al. En-
zyme Linked Immunosorbant Assay Ver-
sus Polymerase Chain Reaction for Diag-
nosis of Brucellosis. J Med Sci 2008; 8: 
595-8. 

37 Soudbakhsh A. Mortazavi H. Hajiabdolbaghi 
M. Hasibi M. Jafari S. Emadi H. Esmaili 
Djavid JH. Determination of the optimal 
cut-off point for ELISA test for diagnosis of 
brucellosis. Iran Tehran University Medical 
Journal 2009; 67: 415. 

 


