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Rapid and Reliable Identification of Staphylococcus aureus by
a Latex Agglutination Test
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A latex slide agglutination test detecting clumping factor and protein A simul-
taneously is recommended for rapid and reliable routine identification of Staphy-
loccus aureus. Strains (836) of staphylococci isolated from clinical specimens
were examined, all S. aureus strains identified by conventional methods were
correctly differentiated by the latex test, and no false-positive results occurred
with other staphylococci. The reagent is easy to prepare since plasma is the
coating material.

Rapid and reliable differentiation of Staphy-
lococcus aureus from other strains of staphylo-
cocci is important in the clinical bacteriological
laboratory not least because of the recent sug-
gestion that coagulase-negative staphylococci
may be pathogenic. The coagulase tube test was
previously accepted for identification of S. au-
reus. However, false results due to nonspecific
reactions, variability in plasma samples, and dif-
ficulties in evaluating the test (10, 12, 14, 16)
have led to criticism of the method. This is the
reason why several authors have sought for ad-
ditional and more reliable procedures. Among
such procedures are the heat-stable deoxyribo-
nuclease (DNase) reaction (1, 10, 12), the hya-
luronidase decapsulation test (3a, 15) and the
protein A hemagglutination test (3a, 7, 9). Si-
multaneous detection of coagulase and heat-sta-
ble DNase (thermonuclease) by an agar method
has also been recommended for improved S.
aureus identification (2).

Slide tests for clumping factor or protein A
hemagglutination give rapid results but are not
very reliable (3a, 4, 5). Since latex agglutination
is a very popular, sensitive, and rapid method
currently employed routinely in serological lab-
oratories, we have applied this method to S.
aureus diagnosis. The present study describes a
method for accurate S. aureus identification by
using simultaneous detection of clumping factor
and protein A by a latex agglutination test.

MATERIALS AND METHODS
Bacterial strains. All strains ofstaphylococci were

isolated from human specimens sent to our laboratory
for bacteriological examination. Reference strains
were S. aureus ATCC 9342, NCTC 2530 (Cowan I),
and A 676 (group IV, phage type 88, A. Forsgren),
known to produce mainly extracellular protein A (8).
Eighteen strains of well-characterized yeasts (two
Candida albicans, two Candida guilliermondii, two

Candida krusei, two Candidaparapsilosus, two Can-
dida pseudotropicalis, three Candida tropicalis, two
Saccharomyces cerevisiae, and three Torulopsis gla-
brata strains) were tested with the latex reagent, as
we accidentally observed nonspecific agglutination
with a strain of yeast.

Characterization of strains. The 368 strains were
identified by the following criteria: mannitol utilization
(mannitol salt agar, Oxoid Ltd.), clumping factor, pro-
duction of coagulase (tube test with human and rabbit
plasma according to Fisk [6]), DNase (agar plate;
Difco Laboratories), hyaluronidase (decapsulation test
with Streptococcus equi [il]) and protein A
(hemagglutination tube test [3a]).
An additional 495 strains were examined for DNase

and hyaluronidase and, in case of different results,
checked for coagulase and biochemical reactions (API
staph system [3]; Analytab Products, Inc., Plainview,
N.Y.).

Preparation of latex reagent. Latex suspension
(Difco) was diluted 1:8 with glycine-saline buffer (pH
8.0). Equal volumes of the diluted latex suspension
and human plasma (ethylenediaminetetraacetate
treated, diluted 1:1,000 with glycine-saline buffer) were
incubated for 30 min at 56°C in a shaking bath. The
coated particles were washed two times with saline
and suspended in phosphate-buffered saline (pH 7.4)
containing 0.02% sodium azide and 0.05% human
plasma.

Slide agglutination test One to two colonies were
mixed homogeneously with one drop of saline and one
drop of the latex reagent on a glass slide. After the
slide was rocked backward and forward a few times,
the result was read.

RESULTS
The results of the first series of differentiation

are shown in Table 1. Correct S. aureus diag-
nosis was indicated if three of the four reactions
for coagulase, DNase, hyaluronidase, and pro-
tein A were positive. In one case the coagulase
reaction was only in agreement with the other
tests when pig plasma was used. No difference
was seen between the results of the latex agglu-
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TABLE 1. Correlation between coagulase test and
the other methods used for S. aureus identification

in the first series
Coagulasea Coagulasea

Test positive (n= negative (n
218) = 150)

Mannitol
Positive 211 23
Negative 7 127

Clumping factor
Positive 208 18
Negative 3 132

DNase
Positive 218 4
Negative 0 146

Protein A
Positive 216 ib
Negative 2 149

Hyaluronidase
Positive 217 ib

Negative 1 149

Latex
Positive 218 ib
Negative 0 149

Human plasma.
b Positive with pig plasma.

TABLE 2. Correlation between the two reference
methods used in the second series

Test (n = 495) Hyaluronidase Hyaluronidase
positive negative

DNase
Positive 313 10
Negative 2 170

tination test and the coagulase reaction. The
data listed in Table 1 show furthermore that the
combined testing of hyaluronidase and DNase
used in the second series allows a reliable S.
aureus identification. Different results occurred
in about 2% of the cases (Table 2), and the
decision was made according to the results of
coagulase test and other biochemical reactions.
The final results of all strains of the second
series were in total agreement with the result of
the latex reaction.
Of 18 strains of yeasts tested for nonspecific

reactions, 14 caused agglutination with the latex
test, but 5 strains reacted also in saline.

DISCUSSION
The good reliability of the reagent depended

on the simultaneous detection ofclumping factor
and protein A, since clumping factor-negative

and protein A-positive strains of S. aureus re-
acted as well as protein A-negative and clumping
factor-positive species. Thus, the method is
more accurate than the hemagglutination slide
test for detecting protein A alone, which was
correlated with the correct S. aureus diagnosis
in 82.5% (4) and after subculture on an optimiz-
ing medium in 95% (5) of the strains tested.
The main problem was to prevent sponta-

neous agglutination of the coated latex particles.
Addition of albumin alone (13) was not success-
ful, but addition of a small amount of plasma to
the final suspension led to longtime stability.

Since all coagulase-positive strains react with
the latex agglutination test, the species S. au-
reus, Staphylococcus intermedius and Staphy-
lococcus hyicus cannot be distinguished from
each other. But the last two species are probably
not often isolated from human specimens.

Staphylococci grown on culture media con-
taining high salt concentrations are not suitable
for the agglutination test since protein produc-
tion is inhibited. Rough strains and yeasts may
cause nonspecific reactions; rough strains could
be recognized during the first step of the slide
test, whereas yeasts should not cause any severe
diagnostic problems because of their character-
istic morphology.
Human plasma is a convenient and low-priced

coating material as it contains the two substrates
fibrinogen and immunoglobulin G needed for
reaction. No further purification seems to be
necessary. Thus, the latex slide agglutination
test is a rapid and reliable method of low cost
which can be recommended for identification of
S. aureus in the bacteriological routine labora-
tory.

ACKNOWLEDGMENT

We thank E. Parolin for her excellant technical assistance.

LITERATURE CITED

1. Barry, A. L., R. V. F. Lachica, and F. W. Atchison.
1973. Identification of Staphylococcus aureus by simul-
taneous use of tube coagulase and thermonuclease tests.
Apple. Microbiol. 25:496-497.

2. Boothby, J., C. Genigeorgis, and M. J. Fanelli. 1979.
Tandem coagulase/thermonuclease agar method for
the detection of Staphylococcus aureus. Apple. Environ.
Microbiol. 37:298-302.

3. Brun, Y. J. Fleurette, and F. Forey. 1978. Micromethod
for biochemical identification of coagulase-negative
staphylococci. J. Clin. Microbiol. 8:503-508.

3a.Essers, L., and K. Radebold. 1980. Zentralbl. Bakteriol.
Parasitenkd. Infektionskr. Hyg. Abt. 1 Orig. Reihe A
247:170-176.

4. Flandrois, J.-P., J. Fleurette, and F. Eyraud. 1975.
Détection de la protéine A de Staphvlococcus aureus
par hémagglutination conditionée. Ann. Biol. Clin.
(Paris) 33:365-368.

5. Flandrois, J.-P., J. Fleurette, and M. F. Thome. 1978.
Facteurs influencant la production de protéine A par

J. CLIN. MICROBIOL.



LATEX AGGLUTINATION TEST FOR S. AUREUS 643

des souches humaines de Staphylococcus aureus. Ann.
Microbiol. Inst. Pasteur Paris 129:57-62.

6. Fisk, A. 1940. The technique of the coagulase test for
staphylococci. Brit. J. Exp. Pathol. 21:311-314.

7. Forsgren, A. 1970. Significance of protein A production
by staphylococci. Infect. Immun. 2:672-673.

8. Landmark, R., J. Movitz, and J. Sjoquist. 1977. Extra-
cellular protein A from a methicillin-resistant strain of
Staphylococcus aureus. Eur. J. Biochem. 74:623-628.

9. Maxim, P. E., H. L. Mathews, and H. F. Mengoli. 1976.
Single-tube mixed agglutination test for the detection
of staphylococcal protein A. J. Clin. Microbiol. 4:418-
422.

10. Menzies, R. E. 1977. Comparison of coagulase, deozyri-
bonuclease (DNase), and heat-stable nuclease tests for
identification of Staphylococcus aureus. J. Clin. Pathol.
30:606-608.

11. Murray, R. G. E., and R. H. Pearce. 1949. Detection
and assay of hyaluronidase by means of mucoid strep-
tococci. Can. J. Res. 27:254-264.

12. Rayman, M. K., C. E. Park, J. Philpott, and E. C. D.
Todd. 1975. Reassessment of the coagulase and ther-
mostable nuclease tests as means of identifying Staph-
ylococcus aureus. Appl. Microbiol. 29:451-454.

13. Singer, J. M., C. M. Plotz, and R. Goldberg. 1965. The
detection of anti-globulin factors utilizing pre-coated
latex particles. Arth. Rheumat. 8:194-201.

14. Sperber, W. H., and S. R. Tatani. 1975. Interpretation
of the tube coagulase test for identification of Staphy-
loccoccus aureus. Appl. Microbiol. 29:502-505.

15. Vogelsang, T. M., A Wormnes, and B. Ôstervold.
1962. Correlation between staphylococcal phage groups
and some staphylococcal enzymes demonstrated by
simple methods. Acta Pathol. Microbiol. Scand. 54:
218-224.

16. Wegrzynowicz, Z., P. B. Heczko, J. Jeljaszewicz, M.
Neugebauer, and G. Pulverer. 1979. Pseudocoagu-
lase activity of staphylococci. J. "lin. Microbiol. 9:15-
19.

VOL. 12, 1980


