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Latex agglutination (LA) for the demonstration of Haemophilus influenzae type b capsular antigen in
nasopharyngeal swabs was applied to the screening of H. influenzae type b carriers and compared with
culturing by the antiserum agar method on Levinthal-bacitracin plates. Altogether, 51 (33%) of the 154
nasopharyngeal specimens collected from the close contacts of patients with invasive H. influenza type b
disease were positive in LA or the antiserum agar method or both. Ail 40 culture-positive samples were also
positive in LA, and in 11 (9.6%) culture-negative samples, H. influenzae type b antigen was demonstrated by
LA. LA as used in the present study is cheap, rapid, and easy to perform and is thus an ideal tool for the
screening of H. influenzae type b carriers.

Preschool-aged family contacts of patients with Haemo-
philus influenza type b infections have an increased risk for
secondary H. influenza type b infections (2, 5, 19; J.
Eskola, A. Takala, H. Kayhty, M. Leinonen, T. Kilpi, H.
Peltola, and P. H. Makela, J. Infect., in press). The adher-
ence of H. influenza type b to the nasopharyngeal epithe-
Hum, followed by colonization and invasion of the organism,
is thought to be the preliminary step in the pathogenesis of
invasive disease (1). Rapid screening of nasopharyngeal
carriers could thus detect contacts at risk. Screening of H.
influenza type b carriers is also needed for epidemiological
surveys. However, the use of nasopharyngeal culture meth-
ods for screening is often problematic. Firstly, routine
culture methods are not suitable for screening of H. influ-
enzae type b, whereas the recommended method, culturing
with antiserum agar (ASA) on Levinthal-bacitracin plates, is
available in a few specialized laboratories only (13). Sec-
ondly, the ASA method requires large quantities of H.
influenza type b antiserum and is thus a very expensive
method. Thirdly, culturing and identifying of H. influenza
type b strains takes at least 2 days.
Rapid antigen detection methods, such as the latex agglu-

tination (LA) method, have been widely used for the diag-
nosis of septicemia, meningitis, and pneumonia caused by
H. influenza type b, meningococci, or pneumococci (3, 8, 9,
11), and these methods have been shown to be very specific
and sensitive. Recently, LA tests have also been applied to
the detection of streptococcal group A antigen (and, indi-
rectly, group A streptococci) from throat swabs of patients
with tonsillitis (4, 20).
The aim of the present study was to test the application of

the LA test to the demonstration of H. influenza type b
antigen in nasopharyngeal swabs as a screening method for
H. influenza type b carriers. This method was compared
with culturing by the ASA method on Levinthal-bacitracin
plates.
We collected nasopharyngeal specimens from close con-

tacts of 47 patients with invasive H. influenza type b
disease in different parts of Finland from June 1985 to April

* Corresponding author.

1986. Altogether, 154 specimens were obtained from family
members of these patients. After identification of an index
case with H. influenza type b disease, pediatricians in-
formed parents about the study and asked their consent to a
home visit. One of the two project nurses visited the family
as soon as possible, usually within 2 to 3 days, and collected
specimens from the nasopharynges of family members with
charcoal-coated swabs, which were immersed immediately
into Stuart transport medium (Transpocult; Orion Diag-
nostica, Espoo, Finland).
The specimens were spread within 12 h onto Levinthal-

bacitracin agar plates (13) containing 2.75 ml ofH. influenza
type b antiserum (burro 46; kindly provided by John B.
Robbins, National Institutes of Health, Bethesda, Md.) in 45
ml of agar. The ASA plates were stored before use at 4°C in
tightly closed plastic bags for not more than 2 weeks. The
plates were incubated after inoculation at 35°C in an atmo-
sphere containing 10% CO2. An H. influenza type b control
strain as well as a strain of nontypable H. influenza were
included every time patient samples were tested. The plates
were inspected for precipitation haloes around colonies after
24 and 48 h of incubation. The colonies with precipitation
haloes were confirmed to be H. influenzae type b by LA
(Wellcogen H. influenza type b; Wellcome Diagnostics,
Dartford, England).

After being cultured, the swabs were returned to the
Transpocult tubes and stored at -20°C. For the LA tests, the
swabs were taken from the thawed transport medium, placed
in 0.5 ml of phosphate-buffered saline, pH 7.4, mixed vigor-
ously with a Vortex mixer, and centrifuged (2,000 x g) for 5
min. The supernatants were then heated in a boiling water
bath for 5 min. The LA tests were performed with the
supernatants in accordance with the instructions of the
manufacturer (Wellcome) by using both test and control
latex reagents. In some cases, the liquid formed in the
Transpocult tubes after freezing was boiled and tested for H.
influenza type b antigen by LA.
Table 1 shows the comparison of the LA test with ASA

culturing. The presence of H. influenza type b in
nasopharyngeal samples could be demonstrated by culturing
in 40 (26%) of the 154 specimens tested. All culture-positive
samples were also positive for H. influenza type b antigen
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TABLE 1. Comparison of LA and ASA culturing for
demonstration of H. influenza type b in throat samples

Culture result (no.)
LA result

Positive Negative Total

Positive 40 il 51
Negative 0 103 103

Total 40 114

in the LA test, so the sensitivity of the LA test in comparison
with culturing was 100%. Eleven (9.6%) of the culture-
negative samples were positive for H. influenza type b
antigen in the LA test. Thus, the presence of H. influenza
type b could be demonstrated in 51 (33%) of the throat
samples tested. The 51 H. influenza type b cases came from
29 (61%) of the 47 families assayed. In most cases (21
families), one or more siblings were H. influenza type b
carriers. In eight families, only adult carriers were demon-
strated; the carrier was a mother in five cases and a father in
three cases.

The LA test was shown to be highly sensitive (100%) for
the demonstration of H. influenza type b strains in
nasopharyngeal specimens. In addition, there were 11 cases

(9.6%) that were LA positive but culture negative. It is of
course possible that these were false-positive findings. Bac-
teria with polysaccharides that are cross-reactive with H.
influenza type b may be present in throat samples: some

pneumococci and Escherichia coli K100 have capsules that
closely resemble the H. influenza type b capsule (14, 15).
The presence of these kinds of bacteria in throat samples
was not carefully excluded by the culture methods used in
the present study, but in general such strains are uncommon.

However, it is more probable that the H. influenza type b
antigen is present in nasopharyngeal samples in which the
bacteria have lost viability through, e.g., antibiotic treatment
prior to sampling, prolonged transportation of the sample, or

the action of antibodies or phagocytes. In a possibly analo-
gous situation, we have shown that pneumococcal antigens
are detected in 20 to 30% of culture-negative middle ear fluid
samples during otitis media (10). In addition, we have tested
most of the LA-positive, culture-negative samples in an
enzyme immunoassay for H. influenza type b antigen
developed in our laboratory and obtained positive results
(unpublished data). Thus, it seems justified to suggest that
the 11 LA-positive, culture-negative samples demonstrate
the presence of H. influenza type b strains in nasopharyn-
geal samples. The LA test used in the present study is easy
to perform, rapid, and much cheaper than the ASA method.
It is thus a useful tool for the screening of H. influenza type
b carriers.
The carriage rate of H. influenza type b strains in healthy

populations has been shown to be less than 5% (12, 18).
However, the carrier rate in family members of patients with
H. influenza type b disease is much higher (10 to 30%), and
in orphanages, day-care centers, and hospitals with very
close contacts among young children, even higher carrier
rates, 30 to 70%, have been reported (6, 7, 16, 17). In the
present study, we found an H. influenza type b carrier rate
of 33% in family contacts; one or more carriers were found
in about half of the families of H. influenza type b patients.
The epidemiological aspects of H. influenzae type b infection
are of great interest. The occurrence of secondary cases of
invasive H. influenza type b disease among close contacts

of an index case has been repeatedly reported (2, 5, 19;
Eskola et al., in press).
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