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(i.e., predominantly a disease of male
patients) and before the formulation of
the 2007 American Thoracic Society/
Infectious Diseases Society of America
pulmonary NTM disease criteria (1).
We were limited in drawing firm
conclusions about why pulmonary
NTM is more common in urban
areas because we were not able to
evaluate patients or regional water
systems within our study. Persons
living rurally might be less likely to
seek medical care and thus have NTM
diagnosed, which would account for
the differences in our study. However,
given the reasonably close proximity
of western Oregon’s rural regions to
major medical centers, we believe this
scenario is unlikely.
Our findings suggest that pulmonary NTM disease is closely
associated with urban living. We
suspect the difference in disease rates
between urban and rural areas might
reflect differences in host exposure
to these pathogens. Further studies
should be undertaken to elucidate the
environmental exposures associated
with pulmonary NTM.
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Carriage of
Meningococci by
University
Students, United
Kingdom
To the Editor: Neisseria
meningitidis causes septicemia and
meningitis (1). Meningococci usually
persist on the nasopharyngeal mucosa
of asymptomatic carriers (2). Because
carriers are the only reservoir of
meningococci, carriage in at-risk
populations should be monitored.
Meningococcal carriage rates have
been assessed during 1997–8 for
first-year students at the University
of Nottingham (3) and in autumn
during 1999–2001 for >48,000 sixthform students (pre-university, age
range 15–17 years) throughout the
United Kingdom (4). Serogroup B and
nongroupable strains predominated;
serogroup Y strains were found in
only 1%–2% of participants.
From November 2008 through
May 2009, to investigate persistence
and spread of meningococcal strains
in students living in dormitories, we
conducted a longitudinal study in a
cohort of 190 first-year students at the
University of Nottingham. We found
high rates of carriage and prevalence
of serogroup Y strains (5).
During September 2009 (first
week of term) through March 2010,
we conducted a large repeated crosssectional study analyzing pharyngeal
swabs from students in all schoolyear groups at Nottingham University.
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The objective of this study was
to determine the significance of
changes in overall meningococcal and
serogroup Y-specific carriage rates
among students.
In September, first-year students
were recruited on the main campus
during registration and subsequently
in dormitories and the main library.
Undergraduates not in the first year
were all recruited in the main library.
This September sample of 823 firstyear students represents 16.5% of
the 5,000 undergraduate students
registered each academic year on the
main campus. Although not intentional,
some overlap occurred when students
were resampled during subsequent
visits to the same dormitories and
library, e.g., among the 557 first-year
students from whom swab samples
were collected in December, 74
(13%) had previously provided swab
samples. Our study was approved by
the Nottingham University Medical

School Ethics Committee, and written
informed consent was obtained from
all participants.
Pharyngeal swab samples were
spread onto GC selective agar (Oxoid,
Basingstoke, UK) and incubated at
37°C in air containing 5% CO2. After 48
hours, colonies suggestive of Neisseria
spp. were examined for positive
oxidase reaction; single colonies
were confirmed as meningococci by
amplification of meningococcal genes
crgA plus ctrA and/or porA (6). PCRbased serogrouping was performed
as described (6,7). Chi-square tests
for significance were performed by
using STATCALC (Epi Info version
6.04; Centers for Disease Control and
Prevention, Atlanta, GA, USA).
Among
first-year
students,
carriage rates increased from 23.2%
in late September to 55.7% by midDecember and remained at a similar
level in March (Table). Among secondand third-year students, carriage rates

were 34.2% and 30.5% in September,
respectively, and remained at similar
levels throughout the academic year.
The increase in carriage among firstyear students from September through
December was mainly the result of a
significant (23%) increase in carriage
of serogroup Y strains (Table). In
contrast, during the same period,
carriage rates of serogroup Y strains
did not change significantly among
second- and third-year students
(Table).
Initial carriage rates were
significantly higher for incoming
(first-year) students in September
2009 than in 1997 (13.9% [3]; χ2
= 14, 1 df; p<0.0001); swabbing
and culture protocols and sampling
sites were identical in both studies,
so the increases are real. Because
83% of students at Nottingham
University come from all regions of
the United Kingdom and 17% from
other countries, the increased rates

Table. Characteristics of meningococci carriage, University of Nottingham students, United Kingdom, 2009–10*
Serogroup distribution
B
Y
Others
Carriage
No. isolates
% All
No. isolates
% All
No. isolates
% All
Collection date/year
rate, no. (%)
(% carried
participants
(% carried
participants
(% carried
participants
and group
carriers
strains)
(95% CI)
strains)
(95% CI)
strains)
(95% CI)
September 2009
First, n = 823
191 (23.2)†
58 (30.3)
7.0
24 (12.6)
2.9
109 (57.1)
13.2
(5.3–8.8)
(1.8–4.1)‡
(10.9–15.6)
Second, n = 441
151 (34.2)†
34 (22.5)
7.7
46 (30.5)
10.4
71 (47.0)
16.1
(5.2–10.2)
(7.6–13.3)§
(12.7–19.5)
Third, n = 321
98 (30.5)†
35 (35.7)
10.9
20 (20.4)
6.5
43 (43.9)
13.4
( 7.5–14.3)
(3.6–8.9)¶
(9.7–17.1)
December 2009
First, n = 557
310 (55.7)#
53 (17.1)
9.5
142 (45.8)
25.5
115 (37.1)
20.6
(7.1–12.0)
(21.9–29.1)‡
(17.3–24.0)
Second, n = 312
123 (39.4)#
33 (26.8)
10.6
32 (26.0)
10.3
58 (47.2)
18.6
(7.2–14.0)
(6.9–13.6)§
(14.3–22.9)
Third, n = 180
52 (28.9)#
12 (23.1)
6.7
11 (21.2)
6.1
29 (55.8)
16.1
(3.0–10.3)
(2.6–9.6)¶
(10.7–21.5)
March 2010
First, n = 379
224 (59.1)#
44 (19.6)
11.6
64 (28.6)
16.9
116 (51.8)
30.6
(8.4–14.9)
(13.1–20.7)‡
(26.0–35.2)
Second, n = 187
69 (36.9)#
17 (24.6)
9.1
25 (36.2)
13.4
27 (39.1)
14.4
(5.0–13.2)
(8.5–18.3)§
(9.4–19.5)
Third, n = 112
37 (33.0)#
13 (35.1)
11.6
5 (13.5)
4.5
19 (51.4)
17.0
(5.7–17.5)
(0.6–8.3)¶
(10.1–23.9)
*CI, confidence interval.
†Carriage rate significantly lower for first-year students than for other year-group students, p<7 u 10–2.
‡First-year students, p<8 u 10–7.
§Second-year students, not significant.
¶Third-year students, not significant.
#Carriage rate significantly higher for first-year students than for other year-group students in December 2009 and March 2010, p<10–8.
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of carriage may reflect a nationwide
change (8).
Furthermore, testing within the
first week of term meant that recovered
strains were predominately brought
into the university. Serogroup Y
carriage rates for incoming students
(2.9%) were significantly higher than
rates detected by identical genotyping
methods during 1999–2001 (1.7%–
1.8% [4]; χ2 = 4.6%–6.4%, 1 df;
p<0.05), suggesting that meningococcal
carriage by young adults, particularly
of serogroup Y strains, has increased
across the United Kingdom. The major
increase in serogroup Y strains among
first-year students during 2009–10
probably resulted from spread of clones
within dormitories, as observed in the
2008–9 study (5) and may be facilitated
by characteristics of the organism, lack
of immunity, or a combination of these
factors.
The high prevalence of serogroup
Y strains in carriers may help explain
the recent increased incidence of
serogroup Y disease in the United
Kingdom: from 20 to 62 laboratoryconfirmed cases in England and Wales
from 2003 through 2009 (9). In the
United States during the late 1990s,
a similar increase in serogroup Y
carriage was linked to a concomitant
increase in serogroup Y disease (10).
In conclusion, in a representative
UK student cohort we detected
high rates of carriage and elevated
prevalence of serogroup Y strains of
meningococci. Any further significant
increase in serogroup Y disease should
lead to prompt reconsideration of the
current vaccine policy in the United
Kingdom.
Acknowledgments
We are grateful to all volunteers who
participated in this study. We also thank
members of the Molecular Bacteriology
and Immunology Group and medical
staff from the Department of Clinical
Microbiology, Queen’s Medical Centre,
Nottingham, for their assistance with
sample collection.

Funding for this study was provided
by Sanofi Pasteur and the Healthcare and
Biosciences, Innovation Networks. C.D.B.
was supported by a fellowship from the
Research Councils United Kingdom.

Dlawer A.A. Ala’Aldeen,
Neil J. Oldfield, Fadil A. Bidmos,
Noha M. Abouseada,
Nader W. Ahmed,
David P.J. Turner, Keith R. Neal,
and Christopher D. Bayliss
Author affiliations: University of Nottingham,
Nottingham, UK (D.A.A. Ala’Aldeen, N.J.
Oldfield, N.M. Abouseada, N.W. Ahmed,
D.P.J. Turner, K.R. Neal); and University of
Leicester, Leicester, UK (F.A. Bidmos, C.D.
Bayliss)
DOI: http://dx.doi.org/10.3201/eid1709.101762

References
1.

Stephens DS, Greenwood B, Brandtzaeg
P. Epidemic meningitis, meningococcaemia, and Neisseria meningitidis. Lancet.
2007;369:2196–210. doi:10.1016/S01406736(07)61016-2
2. Caugant DA, Maiden MCJ. Meningococcal carriage and disease—population biology and evolution. Vaccine.
2009;27(Suppl 2):B64–70. doi:10.1016/j.
vaccine.2009.04.061
3. Neal KR, Nguyen-Van-Tam JS, Jeffrey
N, Slack RC, Madeley RJ, Ait-Tahar K,
et al. Changing carriage rate of Neisseria
meningitidis among university students
during the first week of term: crosssectional study. BMJ. 2000;320:846–9.
doi:10.1136/bmj.320.7238.846
4. Maiden MC, Ibarz-Pavón AB, Urwin R,
Gray SJ, Andrews NJ, Clarke SC, et al.
Impact of meningococcal serogroup C
conjugate vaccines on carriage and herd
immunity. J Infect Dis. 2008;197:737–43.
doi:10.1086/527401
5. Bidmos FA, Neal KR, Oldfield NJ, Turner
DPJ, Ala’Aldeen DAA, Bayliss CD. Rapid clonal expansion, persistence and clonal replacement of meningococcal isolates
in a 2008 university student cohort. J Clin
Microbiol. 2011;49:506–12. doi:10.1128/
JCM.01322-10
6. Taha M-K, Alonso J-M, Cafferkey M,
Caugant DA, Clarke SC, Diggle MA, et
al. Interlaboratory comparison of PCRbased identification and genogrouping
of Neisseria meningitidis. J Clin Microbiol. 2005;43:144–9. doi:10.1128/
JCM.43.1.144-149.2005

7.

8.

9.

10.

Bennett DE, Mulhall RM, Cafferkey MT.
PCR-based assay for detection of Neisseria meningitidis capsular serogroups 29E,
X, and Z. J Clin Microbiol. 2004;42:1764–
5. doi:10.1128/JCM.42.4.1764-1765.2004
The University of Nottingham. School &
university level student statistics [cited
2010 Oct 10]. http://www.nottingham.
ac.uk/planning/statistics
Health Protection Agency. Meningococcal Reference Unit: isolates of
Neisseria menengitidis; England and
Wales, by serogroup & calendar year,
1998–2009 (provisional data) [cited
2011 May 19]. http://www.hpa.org.
uk/web/HPAweb&HPAwebStandard/
HPAweb_C/1234859712887
Kellerman SE, McCombs K, Ray M,
Baughman W, Reeves MW, Popovic
T, et al. Genotype-specific carriage of
Neisseria meningitidis in Georgia counties with hyper- and hyposporadic rates
of meningococcal disease. J Infect Dis.
2002;186:40–8. doi:10.1086/341067

Address for correspondence: Keith R. Neal,
Department of Epidemiology and Public
Health, Queen’s Medical Centre, University
of Nottingham, Nottingham, NG7 2UH, UK;
email: keith.neal@nottingham.ac.uk

Pandemic (H1N1)
2009 in Neonates,
Japan
To the Editor: In 2009 in Japan,
a medical response to pandemic
(H1N1) 2009 infection in neonates was
proposed by the Japan Pediatric Society
(JPS) (1). Few such cases have been
reported (2–7). Because the effects of
pandemic (H1N1) 2009 in neonates
are unknown, the JPS Committee
of Neonatal Medicine conducted
a nationwide survey during 2009.
Surveys were mailed to neonatal care
units in 522 facilities certified by JPS
as teaching hospitals, which included
almost all tertiary neonatal intensive
care units in Japan. The survey asked
whether during April 2009–March
2010 any neonates had been born to
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