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A monoclonal antibody-based coagglutination test directly detected Vibrio cholerae 0139 synonym Bengal in
83 of 120 watery diarrheal stool specimens; on culture, 90 samples were positive. Thus, with 92% sensitivity,
100%v specificity, and 100l% positive and 95% negative predictive values, the coagglutination test is a useful
rapid test for V. chokrae 0139.

Until recently, only Vibrio cholerae serogroup 01 was known
to be responsible for epidemics and pandemics of cholera. V.
cholerae non-01 serogroups were associated with sporadic
cases of diarrhea and extraintestinal infections (3). However,
epidemics of cholera-like disease due to V cholerae non-01
strains broke out in southern and eastern India and southern
Bangladesh in the late part of 1992 (1, 6) and have since
engulfed the entire Indian subcontinent. There are now doc-
umented cases of diarrhea due to this strain in many Asian
countries, including Nepal, China, Thailand, and Malaysia, and
Saudi Arabia. The infection due to this strain possibly heralds
the beginning of the eighth pandemic of cholera (8). The strain
is serologically unrelated to V. cholerae 01 and to the other 137
known serogroups of V. cholerae non-01; therefore, it is
assigned to a new serogroup, 0139, with the synonym Bengal
to refcr to its first isolation from the coastal areas of the Bay of
Bengal (7).

Laboratory diagnosis of cholera by culture takes at least 24
to 48 h, and laboratory facilities are either inadequate or
nonexistent in underdeveloped parts of the world, where
cholera cases usually occur. Therefore, for quick confirmation
of cases and mobilization of resources for rapid treatment and
containment of outbreaks, simple and rapid diagnostic tests
that can be used in the field are essential. For cholera due to
V. cholerae 01, such a test, known as Cholera Screen, has been
developed (2). This is a mouse monoclonal antibody (MAb)-
based coagglutination test (COAT). We have previously re-
ported the production of highly specific MAbs to the lipopoly-
saccharide antigens of V. cholerac 0139 (4). We used two of
these MAbs to develop a simple and rapid COAT for the direct
detection of V. cholerae 0139 in feces. The development of the
test was patterned on the Cholera Screen test for V cholerae
01, which is highly senlsitive and specific for detection of V.
cholerae 01 (2).
The two MAbs used were ICLI 1, of the immunoglobulin G3

isotype, and ICL12, of the immunoglobulin G2b isotype. To
make the test reagent, 100 pul of ascites fluid was adsorbed onto
1 ml of a 10% (vol/vol) stabilized suspension of Staphylococcus
aureus Cowan 1 cells by a previously described procedure (5).
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The control reagent was prepared by adsorbing 100 p.1 of
unimmunized mouse serum to S. aureus cell suspension as for
the preparation of the test reagent.
The test was initially evaluated against 114 reference cul-

tures from our culture collection (Table 1). For this purpose,
pure cultures grown on Trypticase soy agar or gelatin agar
plates (GIBCO, Grand Island, N.Y.) for 18 h at 37°C were
suspended in physiological saline to a concentration of 10i
organisms per ml. Both live and heated (for 2 min over a
Bunsen burner or spirit lamp) suspensions were tested by a
slide agglutination test. To test a sample, 2 drops were placed
onto areas marked on a slide. One drop of the test reagent was
added to one area, and 1 drop of control reagent was added to
the other area. The slide was then gently rotated by hand for
up to 2 min. The occurrence of agglutination in the test area
only was considered positive; agglutination in both regions
indicated indeterminate results. All 50 V. cholerae 0139 iso-
lates gave agglutination, and none of the other bacteria did so.

For detection of V. cholerae 0139, single stool samples were
obtained from 230 patients with cholera-like illness who were
seen at the Clinical Research Centre of the International
Centre for Diarrhoeal Disease Research, Bangladesh, in
Dhaka and Matlab, between August and October 1993. The
stool samples were cultured for vibrios and other enteric
bacterial pathogens as described previously (9). An aliquot of
the stool sample was left on the bench for several minutes to
allow settling of heavy fecal material, and the supernatant was
filtered through a 0.65-p.m-pore membrane filter (Sartorius,
Gottingen, Germany), heated, and tested for coagglutination
as described above.
By culture, 90 samples yielded V. cholerae 0139; however,

only 83 of these samples were positive by COAT. A COAT
conducted separately with the reagents made from the two
MAbs gave identical results, and no nonspecific reaction was
observed. Of the 140 samples negative for V. cholerae 0139, 20
yielded V. cholerae 01, 3 yielded non-O1, non-0139 V. chol-
erae, 11 yielded enterotoxigenic Escherichia coli, 5 yielded
Campylobacter jejuni, and 3 yielded Shigella spp. on culture.
None of these samples reacted in the COAT. No recognized
bacterial pathogens were identified in the remaining 98 sam-

ples, and all of these samples were also negative in the COAT.
The seven samples positive by culture but negative by COAT

for V. cholerae 0139 yielded very few colonies of V cholerae
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TABLE 1. Specificity of the COAT for V. cholerae 0139

Species No. of strains % Positivetested

V. cholerae 0139 50 100
V. cholerae 01
Ogawa 10 0
Inaba 2 0

Saln2onella spp. 4 0
Campylobacter spp. 2 0
V cholerae other than 01 and 0139 10 0
V fluvialis 2 0
Aeromonias spp. 4 0
Shigellai spp. 10 0
E. coli 10 0
Klebsiella spp. 4 0
Proteus spp. 2 0
Providenicia spp. 4 0

0139 on culture plates (3 to 20 colonies). It was therefore
concluded that small numbers of V. cholerae 0139 present in

stools may not be detectable by COAT. To find out the lower
limit of detection of V cholerae 0139, three V. cholerae
0139-negative diarrheal stool samples were artificially inocu-
lated with various concentrations (104 to 109 CFU/ml) of V
cholerae 0139 grown in Trypticase soy broth (GIBCO) under
stationary conditions at 37°C for 18 h. All three stool samples
yielded positive results in the COAT only when the concen-

trations of V cholerae 0139 were 107 CFU and above.
Therefore, it is likely that the seven culture-positive and
COAT-negative samples had levels of V. cholerace 0139 that
were below the limit of detection of the COAT method. Use of
an enrichment culture might increase the sensitivity of the
COAT method (5).
Twenty fresh stool samples which tested positive and 10

stool samples which tested negative by COAT were frozen at
-20°C. They were thawed out and retested I week later by
COAT; identical results were obtained. This showed that
freezing of samples did not have any adverse effect on detec-
tion of V cholerae 0139.
Compared with culture as the "gold standard," the COAT

had a sensitivity of 92%, a specificity of 100%, a 100% positive
predictive value, and a 95% negative predictive value. The test
can be carried out in the field, hospital ward, or clinic, and the
results are available within a few minutes. It is possible that the
reagents can be put together in the form of a kit. Since this test

cannot detect V cholerac 01, it should be used in conjunction
with the Cholera Screen test. However, efforts to devise a
single test by combining MAbs to both V. cholerae 01 and
0139 are under way.
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