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How Valid Is Single-Colony Isolation for Surveillance of
Streptococcus pneumoniae Carriage?�

Surveillance of nasopharyngeal pneumococcal carriage
strains is frequently used to approximate the prevalent pheno-
types causing invasive disease and has an important role in the
design of multivalent vaccines (11). Although multiple strains
can colonize simultaneously (4, 5, 7–10), most surveillance
studies characterize only single colonies—but how valid is this
information (12)? Nasopharyngeal swabs capture more pneu-
mococci than throat swabs (1, 6, 14), but throat swabs can
uncover different phenotypes (13, 16). Our carriage studies
(submitted for publication) characterizing multiple colonies
from nose and throat samples revealed that Tanzanian chil-
dren were colonized by a mean of three different serogroups or
-types (SGT) and two different antibiograms for penicillin and
cotrimoxazole. Thus, is picking a single colony a valid method
for determining SGT and antibiotic susceptibility in commu-
nity surveillance?

Nose and throat swab samples were obtained monthly for
6 months from Tanzanian children (mean age, 3.3 years)
living on a sugar plantation with no recent history of anti-
biotic treatment. Up to 10 pneumococcal colonies were
characterized from each nose and throat pneumococcal se-
lective plate (2). Penicillin and cotrimoxazole susceptibili-
ties were determined using CLSI guidelines (3). The SGT
present in the 23-valent pneumococcal vaccine were identi-
fied using standard methodology (15). The nontypeable col-
onies were excluded from this analysis. The colony from
which the SGT and antibiotic susceptibility data were in-
cluded was selected using a random number generator (http:
//www.randomizer.org/form.htm) from the entire multiple-
colony data at each time point. The average and coefficient

of variance (CV) were calculated from five independent
selections. Single-colony data were compared with multiple-
colony data and between matched nose and throat data.

The community prevalence of SGT calculated from sin-
gle-colony data for common SGT was similar to that for
multiple colonies and to that for paired nose and throat
colonies (Table 1) except for SGT 3, 4, 5, and 15, which were
isolated only from nose swabs, and SGT 17, which was
significantly (P � 0.0018) underrepresented in throat sam-
ples (Table 1). The average sampling variability was 28.4%
CV for the five most prevalent (�5%) SGT and was more
reliable than for the rare (�5%) SGT (112.3% CV). Nose
swabs captured 76% and throat swabs captured only 37.2%
of all the SGT captured. Importantly, the same SGT were
captured from both sites in only 13.2% of occasions. The
summary antibiotic susceptibility data from single colonies
reflected reliably the multiple-colony data (penicillin,
15.3 � 8.3% CV; cotrimoxazole, 8.0 � 1.9% CV), with no
differences observed between nose and throat colonies.

Our data indicate that when seeking average prevalences
of common SGT or antibiotic susceptibility, single-colony
methodologies are valid. To capture all of the circulating
SGT or to accurately map multiple colonization events, both
nose and throat swabs should be used. We propose, there-
fore, that to study the diversity of pneumococcal coloniza-
tion in children, multiple-colony methodology should be
applied.
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TABLE 1. Community prevalences of SGT as recorded from single,
multiple, nose, or throat coloniesa

SGT

Prevalence (%) in:

Single colonyb
Multiple
colonies

Nose
colonies

Throat
coloniesMean SD

3 0.0 0.0 0.2 0.0 0.0
4 1.0 1.0 2.0 3.0 0.0
5 0.0 1.0 0.0 1.0 0.0
6 13.0 3.0 11.0 14.0 10.0
7 2.0 1.0 3.0 3.0 4.0
9 5.0 3.0 5.0 4.0 5.0
10 3.0 1.0 3.0 4.0 2.0
11 5.0 2.0 5.0 1.0 4.0
12 0.0 1.0 0.0 0.0 0.0
14 3.0 1.0 1.0 1.0 1.0
15 1.0 1.0 1.0 1.0 0.0
17 10.0 2.0 10.0 15.0 1.0*
18 3.0 2.0 2.0 1.0 5.0
19 4.0 2.0 4.0 6.0 3.0
20 3.0 1.0 2.0 2.0 4.0
22 2.0 2.0 2.0 0.0 4.0
23 1.0 1.0 2.0 2.0 5.0

a The nose colony data were compared with matched throat colony data
captured from the same colonization event. �, P � 0.001 (Fisher’s exact test).

b Single-colony means and SDs for each SGT are from five independent
selections.

2467



11. Kellner, J. D., A. McGeer, M. S. Cetron, D. E. Low, J. C. Butler, A. Matlow,
J. Talbot, and E. L. Ford-Jones. 1998. The use of Streptococcus pneumoniae
nasopharyngeal isolates from healthy children to predict features of invasive
disease. Pediatr. Infect. Dis. J. 17:279–286.

12. Lehmann, D., M. Gratten, and J. Montgomery. 1997. Susceptibility of pneumo-
coccal carriage isolates to penicillin provides a conservative estimate of suscep-
tibility of invasive pneumococci. Pediatr. Infect. Dis. J. 16:297–305.

13. Masters, P. L., W. Brumfitt, R. L. Mendex, and M. Likar. 1958. Bacterial
flora of the upper respiratory tract in Paddington families, 1952–4. Brit. Med.
J. 1:1200–1205.

14. Rapola, S., E. Salo, P. Kiiski, M. Leinonen, and A. K. Takala. 1997. Com-
parison of four different sampling methods for detecting pharyngeal carriage
of Streptococcus pneumoniae and Haemophilus influenzae in children. J. Clin.
Microbiol. 35:1077–1079.

15. Sorensen, U. B. 1993. Typing of pneumococci by using 12 pooled antisera.
J. Clin. Microbiol. 31:2097–2100.

16. Watt, J. P., K. L. O’Brien, S. Katz, M. A. Bronsdon, J. Elliott, J. Dallas, M. J.
Perilla, R. Reid, L. Murrow, R. Facklam, M. Santosham, and C. G. Whitney.
2004. Nasopharyngeal versus oropharyngeal sampling for detection of pneu-
mococcal carriage in adults. J. Clin. Microbiol. 42:4974–4976.

B. M. Charalambous
Centre for Medical Microbiology
Hampstead Campus
University College London
London, United Kingdom

Ndekya M. Oriyo
Clinical Laboratory
Kilimanjaro Christian Medical Centre
Tumaini University
Moshi, Tanzania

S. H. Gillespie*
Centre for Medical Microbiology
Hampstead Campus
University College London
London, United Kingdom

*Phone: 44(0)20 7794 0500
Fax: 44(0)20 7794 0433
Email: s.gillespie@medsch.ucl.ac.uk

� Published ahead of print on 21 May 2008.

2468 LETTERS TO THE EDITOR J. CLIN. MICROBIOL.


