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Use of Protein-Specific Monoclonal Antibody-Based Latex Agglutination
for Rapid Diagnosis of Burkholderia pseudomallei Infection in Patients
with Community-Acquired Septicemia䌤
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A latex agglutination test employing monoclonal antibody specific to a 30-kDa protein of Burkholderia
pseudomallei was used to detect the organisms in blood culture specimens from 1,139 patients with communityacquired septicemia. The sensitivity, specificity, and positive and negative predictive values of the test were
96.75%, 99.61%, 96.75%, and 99.61%, respectively.
Melioidosis is an infection caused by Burkholderia
pseudomallei, a gram-negative organism. Southeast Asian
countries and the northern part of Australia appear to be areas
where this disease is endemic (4). In the northeastern part of
Thailand, the disease is an important source of communityacquired septicemia, and the prevalence is around 30% (2).
The clinical manifestations of this disease cannot be differentiated from septicemia caused by other organisms. Fifty percent of patients with acute septicemic melioidosis die within
48 h after admission (14). To reduce the mortality rate, early
diagnosis and appropriate antibiotic treatment are required
(19). Current laboratory diagnosis of melioidosis depends on
bacterial culture (3, 18), although molecular techniques for this
purpose have been reported (6, 9, 10). However, bacterial
culture is a time-consuming method. To shorten the diagnostic
time, we previously developed a monoclonal antibody-based
latex agglutination (LA) test for the identification of B.
pseudomallei and evaluated it by testing blood culture fluid
taken from an automated culture system in a major hospital in
the northeastern region of Thailand (8). The monoclonal antibody used was specific for a 30-kDa protein antigen of B.
pseudomallei, which in our previous study was found only in
Ara⫺ clinical isolates but not in other gram-negative bacteria,
including Burkholderia thailandensis, which is often found in
soil and water. In this study, we applied the test in the nonselected situation by testing a total of 1,139 blood culture specimens collected from patients clinically suspected of having
community-acquired septicemia. These patients had been admitted to 11 hospitals, at regional and provincial levels, located
throughout the area in the northeastern region of Thailand
where melioidosis is endemic, during the rainy season, when
melioidosis usually occurs (12). The blood sample was cultured
by either a manual or automated (BacT/Alert) culture system.

The blood culture fluid was taken when it was turbid or when
the machine alerted by alarm, and some samples were subjected directly to the LA test. The sample was Gram stained,
and an aliquot of 0.5 ml was subcultured in 2 ml of brain heart
infusion broth (BHIB) and incubated at 37°C for 3 h. After
incubation, it was subjected to antibiotic sensitivity tests, biochemical tests for species identification, and the LA test. Blood
culture samples that showed no bacterial or fungal growth after
incubation for 7 days were subjected directly to the LA test,
subcultured in BHIB, and then subjected to the LA test.
Of 1,139 specimens tested, 123 were positive for B.
pseudomallei, 849 were positive for other bacteria as identified
by conventional biochemical tests, and the rest were negative.
The LA test gave positive results for 119/123 specimens with B.
pseudomallei and 4/849 specimens with positive results for
other bacteria, including group A streptococci, Enterobacter
cloacae, Staphylococcus aureus, and mixed growth of Staphylococcus epidermidis and Streptococcus faecalis. The false-positive results might have been due to the cross-reaction of the
monoclonal antibody with some gram-positive bacteria. A similar situation was reported as being due to the cross-reaction of
the monoclonal antibody with group A streptococci and Bacillus spp. (8). The false-negative results for four specimens that
were positive for B. pseudomallei may have been because the
LA test is not sensitive enough to detect the organisms in these
specimens. The LA test showed negative results for all of the
167 specimens with no growth of bacteria. Thus, by using
hemoculture and biochemical tests as the “gold standard,” the
sensitivity, specificity, and positive and negative predictive
values of the LA test were 96.75%, 99.61%, 96.75%, and
99.61%, respectively. The test performance observed in this
study confirmed the value of the test in our previous report.
We also used the LA test to identify the organisms directly
in 309 blood culture specimens, which were obtained from two
regional hospitals. Positive results with the LA test were found
for 20/21 blood culture specimens positive for B. pseudomallei,
1/273 of those positive for other organisms, and 0/15 specimens
with no bacterial growth. The one specimen with a false-positive LA test, compared to conventional biochemical tests,

* Corresponding author. Mailing address: Department of Immunology, Faculty of Medicine, Siriraj Hospital, Mahidol University,
Bangkok 10700, Thailand. Phone: 662-418-0569. Fax: 662-418-1636.
E-mail: sipep@mahidol.ac.th.
䌤
Published ahead of print on 11 April 2007.
811

Downloaded from http://cvi.asm.org/ on October 16, 2019 by guest

Received 13 December 2006/Returned for modification 16 February 2007/Accepted 28 March 2007

812

NOTES

CLIN. VACCINE IMMUNOL.

We thank Thomas Hoy of the Language Center, Faculty of Graduate Studies, Mahidol University, for reviewing the manuscript.
REFERENCES
1. Anuntagool, N., P. Naigowit, V. Petkanchanapong, P. Aramsri, T.
Panichakul, and S. Sirisinha. 2000. Monoclonal antibody-based rapid
identification of Burkholderia pseudomallei in blood culture fluid with
community-acquired septicemia. J. Med. Microbiol. 49:1075–1078.
2. Chaowagul, W., N. J. White, D. A. B. Dance, Y. Wattanagoon, P. Naigowit,

3.
4.
5.

6.
7.

8.
9.

10.

11.

12.

13.

14.
15.

16.

17.

18.
19.
20.

T. M. Davis, S. Looareesuwan, and N. Pitakwatchara. 1989. Melioidosis: a
major cause of community-acquired septicemia in Northeastern Thailand.
J. Infect. Dis. 159:890–899.
Dance, D. A. B., V. Wuthiekanun, P. Naigowit, and N. J. White. 1989.
Identification of Pseudomonas pseudomallei in clinical practice: use of simple
screening tests and API 20NE. J. Clin. Pathol. 42:645–648.
Dance, D. A. B. 1991. Melioidosis: the tip of the iceberg? Clin. Microbiol.
Rev. 4:52–60.
Gee, J. E., C. T. Sacchi, M. B. Glass, B. K. De, R. S. Weyant, P. N. Levett,
A. M. Whitney, A. R. Hoffmaster, and T. Popovic. 2003. Use of 16S rRNA
gene sequencing for rapid identification and differentiation of Burkholderia
pseudomallei and B. mallei. J. Clin. Microbiol. 41:4647–4654.
Hasse, A., M. Brennan, S. Barrett, Y. Wood, S. Huffam, D. O’Brien, and B.
Currie. 1998. Evaluation of PCR for diagnosis of melioidosis. J. Clin. Microbiol. 36:1039–1041.
Lui, Y., D. Wang, E. H. Yap, E. Yap, and M. A. Lee. 2002. Identification of
a novel repetitive DNA element and its use as a molecular marker for strain
typing and discriminating of ara⫺ from ara⫹ Burkholderia pseudomallei
isolates. J. Med. Microbiol. 51:76–82.
Pongsunk, S., N. Thirawattanasuk, N. Piyasangthong, and P. Ekpo. 1999.
Rapid identification of Burkholderia pseudomallei in blood cultures by a
monoclonal antibody assay. J. Clin. Microbiol. 37:3662–3667.
Sirisinha, S., N. Anuntagool, T. Dharakul, P. Ekpo, S. Wongratanacheewin,
P. Naigowit, B. Petchclai, V. Thamlikitkul, and Y. Suputtamongkol. 2000.
Recent developments in laboratory diagnosis of melioidosis. Acta Trop.
74:235–245.
Smith-Vaughan, H. C., D. Gal, P. M. Lawrie, C. Winstanley, K. S.
Sriprakash, and B. J. Currie. 2003. Ubiquity of putative type III secretion
genes among clinical and environmental Burkholderia pseudomallei isolates
in Northern Australia. J. Clin. Microbiol. 41:883–885.
Sprague, L. D., G. Zysk, R. M. Hagen, H. Mayer, J. Ellis, N. Anuntagool, Y.
Gauthier, and H. Neubauer. 2002. A possible pitfall in the identification of
Burkholderia mallei using molecular identification systems based on the sequence of the flagellin fliC gene. FEMS Immunol. Med. Microbiol. 34:231–
236.
Suputtamongkol, Y., A. J. Hall, D. A. B. Dance, W. Chaowagul, A.
Rajchanuvong, M. D. Smith, and N. J. White. 1994. The epidemiology of
melioidosis in Ubon Ratchatani, Northeast Thailand. Int. J. Epidemiol.
23:1082–1090.
Thibault, F. M., E. Valade, and D. R. Vidal. 2004. Identification and discrimination of Burkholderia pseudomallei, B. mallei, and B. thailandensis by
real-time PCR targeting type III secretion system genes. J. Clin. Microbiol.
42:5871–5874.
Tiangpitayakorm, C., S. Songsivilai, N. Piyasangthong, and T. Dharakul.
1997. Speed of detection of Burkholderia pseudomallei in blood cultures and
its correlation with clinical outcome. Am. J. Trop. Med. Hyg. 57:96–99.
Tomaso, H., H. C. Scholz, S. A. Dahouk, T. L. Pitt, T. M. Treu, and H.
Neubauer. 2004. Development of 5⬘ nuclease real-time PCR assays for the
rapid identification of the Burkholderia mallei/Burkholderia pseudomallei
complex. Diagn. Mol. Pathol. 13:247–253.
Tomaso, H., T. L. Pitt, O. Landt, S. A. Dahouk, H. C. Scholz, E. C. Reisinger,
L. D. Sprague, I. R. Rathmann, and H. Neubauer. 2005. Rapid presumptive
identification of Burkholderia pseudomallei with real-time PCR assays using
fluorescent hybridization probes. Mol. Cell. Probes 19:9–20.
Tungpradabkul, S., S. Wajanarogana, S. Tunpiboonsak, and S. Panyim.
1999. PCR-RFLP analysis of the flagellin sequences for identification of
Burkholderia pseudomallei and Burkholderia cepacia from clinical isolates.
Mol. Cell. Probes 13:99–105.
Walsh, A. L., and V. Wuthiekanun. 1996. The laboratory diagnosis of
melioidosis. Br. J. Biomed. Sci. 53:249–253.
White, N. J., D. A. B. Dance, W. Chaowagul, Y. Wattanagoon, V. Wuthiekanun,
and N. Pitakwatchara. 1989. Halving of mortality of severe melioidosis by
ceftazidime. Lancet ii:697–701.
Woo, P. C., G. K. Woo, S. K. Lau, S. S. Wong, and K. Yuen. 2002. Single gene
target bacterial identification. groEL gene sequencing for discriminating
clinical isolates of Burkholderia pseudomallei and Burkholderia thailandensis.
Diagn. Microbiol. Infect. Dis. 44:143–149.

Downloaded from http://cvi.asm.org/ on October 16, 2019 by guest

yielded growth of group A streptococci. The LA test used
directly with blood culture specimens showed 95.24% sensitivity, 99.65% specificity, a 95.24% positive predictive value, and
a 99.65% negative predictive value, which were similar to those
obtained from testing BHIB subcultures. Our previous study
showed that the LA test gave higher specificity with BHIB
subculture than when used with hemoculture directly (96.49%
versus 85.96%). The discrepancy between the previous and the
present study results could be due to the use of fresh specimens
both blood culture and BHIB specimens, while frozen specimens were used in the previous study. In the frozen blood
culture specimens which gave false-positive results, there
were nonspecific materials, which could have been eradicated by centrifugation at low speed (8).
Another report of a large-scale study described the performance of a monoclonal antibody LA test employing monoclonal antibody specific to a 200-kDa protein antigen of B.
pseudomallei (1). The test showed results that were similar to
ours. The other methods that have been reported to be useful
for the diagnosis of melioidosis, as they can distinguish B.
pseudomallei from other species of Burkholderia, are those with
a molecular approach based upon DNA hybridization and
PCR (5, 7, 11, 13, 15, 16, 17, 20). However, such a test requires
special equipment and well-trained personnel. Moreover, it
has been noted that the results of PCR for the diagnosis of
melioidosis in clinical settings have been rather disappointing
compared with the classical culture method currently used as
the gold standard (6).
In conclusion, the LA test employing monoclonal antibody
specific for a 30-kDa protein antigen of B. pseudomallei was
shown to work well in diagnostic laboratories in rural areas
where there is minimal equipment and less-experienced laboratory personnel, with sensitivity, specificity, and positive and
negative predictive values all approaching 100% for the diagnosis of community-acquired septicemic melioidosis. The test
was able to distinguish B. pseudomallei from its nonvirulent
counterpart and was able to detect the organisms early in the
course of the disease with a rapid turnaround time. Thus, it
appears to be very useful for the diagnosis of melioidosis,
which is a potentially fatal disease and needs early diagnosis
for appropriate antibiotic treatment (19).

