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NP cultures were not performed. All NP swabs received by the
laboratory between 15 July 1994 and 31 March 1995 were
evaluated in this study. NP swabs were inoculated onto two
charcoal agar CM119 plates (Oxoid Ltd., London, England)
supplemented with 5% defibrinated horse blood, one of which
contained 40 ml of cephalexin per ml. Plates were continuously
incubated at 358C in a humid environment for 3 days and then
examined daily for up to 14 days of incubation for the growth
of suspicious colonies. The charcoal-blood transport medium
(i.e., half-strength charcoal agar with the same blood and
cephalexin concentrations as outlined above) was incubated
for 2 days and then subcultured and processed in a similar
fashion. All colonies with typical morphology were examined
by Gram staining, and those with a characteristic gram-negative appearance were confirmed by direct fluorescent antibody
staining and slide agglutination testing (Difco Laboratories,
Detroit, Mich.) according to the manufacturer’s instructions.
A total of 48 positive Bordetella cultures were found from
103 children suspected of having pertussis, an overall recovery
rate of 46.6%. Of the 48 positive cultures, 44 (92%) were
confirmed to be B. pertussis, while the other 4 (8%) isolates
were B. parapertussis. Figure 1 displays the range of incubation
days required for the detection of Bordetella spp. from both
primary medium types as well as the total number of positive
cultures which occurred daily from each medium type (i.e., a
total of 38 isolates grew on charcoal medium without antibiotics compared with 41 that grew on charcoal medium with
cephalexin). Most of the Bordetella isolates grew on both primary plates (34 of 48 isolates [71%]). A smaller number of
isolates were recovered only on charcoal primary plates without antibiotics (4 of 48 isolates [8%]) or on charcoal medium
with cephalexin (7 of 48 isolates [14.5%]). Enrichment cultures
recovered only 21 of 48 (44%) isolates, including 3 of 48
(6.3%) that did not grow on either primary medium. The
recovery rate of Bordetella spp. was substantially enhanced by
extending the incubation of plated primary cultures beyond the
previous routine of 7 days to up to 14 days (total). If cultures
had been routinely terminated after 5 days of incubation, 14 of
45 (31%) isolates would have been missed. If cultures had been
terminated after 7 days of incubation, 8 of 45 (18%) isolates
would have been missed. No isolates were recovered after 12
days of incubation.
In the previous season when culture plates were incubated
only for 7 days, we were able to recover only 30 Bordetella
isolates from 109 symptomatic children, an overall positive-

Pertussis (whooping cough) is a highly contagious, acute
infection of the respiratory tract, caused primarily by Bordetella
pertussis and more rarely by Bordetella parapertussis, that is
characterized by severe paroxysms of coughing, with or without
a classic inspiratory whoop. Although anyone may be infected,
young children under 1 year of age have the most serious
illness and complication rates (2, 10). Over the past several
years, pertussis has been epidemic in the southern Alberta
region. Confirmation of a pertussis case in our area had relied
on the direct cultivation of Bordetella spp. from nasopharyngeal (NP) swabs onto selective medium (i.e., Regan-Lowe) for
up to 7 days of incubation. Since molecular methods were not
readily available to us, the efficacy of extended culture incubation, including enrichment methods, was studied to see if the
recovery of Bordetella spp. could be improved.
The Alberta Children’s Hospital is a 142-bed primary, secondary, and tertiary regional referral center in Calgary, Alberta, Canada, that is also affiliated with the Faculty of Medicine, University of Calgary. The hospital serves a population
base of 1.2 million people and sees children referred there
from southern Alberta, southwestern British Columbia, and
southeastern Saskatchewan. Approximately 6,700 children are
hospitalized each year, while 36,000 children are seen through
the emergency department and another 60,000 children visit
various subspecialty clinics and physicians’ offices.
Children were reported to public health authorities (i.e.,
Calgary Health Services) even if a clinical diagnosis of pertussis had not been confirmed by a positive NP culture when the
following symptoms were present: (i) paroxysmal cough of any
duration, (ii) cough with an inspiratory whoop, and/or (iii)
cough ending with vomiting or gagging or associated with apnea for no other known cause. During the study period, a total
of 172 children were reported from our institution to Calgary
Health Services on the basis of clinical symptoms. However,
only 103 of these children had NP swabs sent to the laboratory
for culture confirmation and were enrolled in the study.
Calcium alginate NP swabs were collected, immediately
placed in a charcoal-blood transport medium, and delivered to
the laboratory for immediate processing within 30 min of collection. All children had a single NP swab done, and follow-up
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Extended incubation of culture plates was studied to see if the recovery of Bordetella spp. from nasopharyngeal swabs could be improved. Forty-eight Bordetella isolates were recovered from 103 children (overall
positive-culture rate, 46.6%) who met the clinical case definition of pertussis. Seven of 44 (16%) B. pertussis
isolates and 2 of 4 (50%) B. parapertussis isolates were recovered only after extended incubation of nasopharyngeal cultures up to 12 days.
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tine culturing for Bordetella spp., many clinical laboratories
currently cannot readily access these newer technologies. Although the recovery of Bordetella spp. does not impact clinical
management decisions, it is important to evaluate and enhance
culture methods not only for epidemiological reasons but also
to determine the overall clinical sensitivities of newer test
methods (i.e., molecular methods and serological assays) as
they become more available to clinical diagnostic laboratories.
The technologists in the microbiology laboratory at the Alberta
Children’s Hospital deserve thanks for their assistance with this study.

culture rate of 27.5%. This study demonstrates that the recovery rate of Bordetella spp. from NP cultures can be substantially
improved (79% increase in positive-culture rate compared
with that of the previous year) by extending the plate incubation time. Our routine procedure now includes the incubation
of all Bordetella NP cultures for 12 days. The primary culture
plates are inspected daily for suspicious colonies after an initial
3-day start-up incubation period in which the plates are not
taken out of a humid environment. Charcoal medium containing cephalexin is used in addition to charcoal medium without
antibiotics since recovery was also enhanced by using selective
plates. The use of the charcoal-cephalexin medium increased
the identification of Bordetella spp. during the extended incubation period when the growth of commensal respiratory flora
began to obscure the growth of pertussis isolates on the nonselective medium. The utility of inoculating more than a single
primary medium when culturing for Bordetella spp. has been
previously well documented (3, 4, 8, 9, 11, 13). Although three
Bordetella isolates were recovered only after enrichment, the
increased yield may be outweighed by the overall lack of sensitivity of this method in our study and by the additional associated costs. Enrichment should be individually evaluated in
laboratories performing Bordetella cultures since previous
studies have suggested that it may enhance recovery (11, 14).
Although molecular methodologies (3, 5, 7, 15) and serology
(1, 3, 6, 12) may eventually supplement or even supplant rou-
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FIG. 1. Recovery of Bordetella spp. on charcoal and charcoal medium with
cephalexin during a 14-day incubation period.
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