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DISPATCHES

Possible Novel
Nebovirus Genotype
In Cattle, France

Jérdbme Kaplon, Eric Guenau, Philippe Asdrubal,
Pierre Pothier, and Katia Ambert-Balay

To determine if bovine caliciviruses circulate in France,
we studied 456 fecal samples from diarrheic calves. We
found a 20% prevalence of genogroup Il noroviruses and
a predominance of genotype IIl.2. Neboviruses, with a
prevalence of 7%, were all related to the reference strain
Bo/Nebraska/80/US, except for the strain Bo/DijonA216/06/
FR, which could represent a novel genotype.

n the Caliciviridae family, genogroup III noroviruses

(NoVsGIII) and neboviruses are associated with
enteric disease in cattle (/), while genogroups I and II
noroviruses (NoVsGI, NoVsGII) are a major cause of
viral gastroenteritis in humans. Because of these common
taxonomic and clinical features, molecular epidemiologic
studies have been conducted on cattle worldwide to
investigate possible zoonotic transmission. In France,
little is known about the prevalence and genetic diversity
of NoVsGIII and neboviruses circulating in cattle and
possibly in humans.

The Study

We collected 456 fecal samples from diarrheic
calves (mean age 9 days, median 8 days) from 415 farms
in Burgundy, France, during December 2005 through
September 2008 to screen for these viruses: 1 sample each
was collected for 377 outbreaks; 2 and 3 samples were
collected for 35 and 3 outbreaks, respectively. Reverse
transcription PCR, targeting the 3’ end of the polymerase
gene of NoVsGIIl and neboviruses, was done with the
QIAGEN One Step RT-PCR kit (QIAGEN, Hilden,
Germany), according to the manufacturer’s instructions, by
using the primer sets CBECU-F/CBECU-R and NBU-F/
NBU-R (2). The complete capsid gene of a selection of
neboviruses was amplified by using NBcap-F3/NBcap-R
primers (3). The amplified products of 532 bp, 549 bp, and
1,692 bp were sequenced by using the same primers.

In addition, we collected human stool samples in
Burgundy and other regions of France during June 2006
through September 2008 and analyzed them for the

Author affiliations: Hépital Universitaire de Dijon, Dijon, France
(J. Kaplon, P. Pothier, K. Ambert-Balay); and Laboratoire
Départemental de Céte d’Or, Dijon (E. Guenau, P. Asdrubal)

DOI: 10.3201/eid1706.100038

1120

presence of NoVsGIII and neboviruses. Samples included
60 samples from 21 gastroenteritis outbreaks of unknown
etiology and 50 samples from 13 gastroenteritis outbreaks
related to the consumption of oysters or water contaminated
by human noroviruses and other enteric viruses.

Among the 456 samples from cattle, 114 (25%)
were positive: 89 (20%) and 34 (7%) for NoVsGIII and
neboviruses, respectively, with 9 (2%) samples infected
by both viruses. These findings corresponded to 83 and
32 outbreaks positive for NoVsGIII and neboviruses,
respectively, among which 9 presented co-infections in
the same samples. The prevalence of NoVsGIII in similar
studies range from 4% in the Netherlands (4) to 80%
in Michigan, USA (5). These variations can be partly
explained by differences in sampling strategies. The
prevalence of neboviruses in our study was similar to that
reported in other countries, e.g., 8% in the United Kingdom
(6) and 9% in South Korea (7), but lower than in Ohio,
USA (29%) (2). Furthermore, similar to our results, Smiley
et al. (2) found a predominance of NoVsGIII compared
to nebovirus, whereas in the United Kingdom and South
Korea the prevalence of the 2 viruses was similar (6-9).

Sequencing and phylogenetic analyses of 89
NoVsGIII strains enabled them to be classified into 2
groups: 25 strains, representing 5% of the 456 specimens
analyzed, were homologous to each other. They clustered
with the genotype 1 reference strain Bo/Jena/80/DE
on the gene fragment analyzed (Table 1, phylogenetic
analyses not shown). The other 64 strains, 14% of the 456
samples, clustered with the genotype 2 reference strain
Bo/Newbury2/76/UK (Newbury Agent [NA] 2). Partial
polymerase sequences of a selection of these strains were
submitted to the GenBank database under the accession
nos. GU259570-GU259580 and FJ974131-FJ974136. The
high number of sequences obtained in our study allowed
us to highlight the existence of 2 distinct genotypes within
NoVsGlll, as proposed by Ando et al. (/0) and confirmed by
others (2,5,9). Furthermore, the predominance of genotype
2 observed in our study is in keeping with numerous data
(2,4,8,9). One study reported similar prevalence for the 2
genotypes, with a slight predominance of genotype 2 (35).
All these results suggest that genotype 1 could be a minor
circulating genotype and genotype 2 the main genotype
worldwide.

Molecular and phylogenetic analyses of the partial
polymerase region of 34 detected neboviruses revealed
that 33 strains were homologous to each other and to the
reference strain Bo/Nebraska/80/US (Nebraska strain
[NB]) (/1) (Figure 1; Table 2). No strain was related to
the reference strain Bo/Newbury1/76/UK (NA1) (/,6). The
same observation was made in the United States and South
Korea, where only NB-like neboviruses were identified
(2,7). A few studies have presented data about the
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Table 1. Genogroup Il norovirus nt and aa identities calculated on the 3' end polymerase*

Bo/Jena/80/DE Bo/Newbury2/76/UK
Group 1, France Group 2, France (genotype 1) (genotype 2)
Variable ntidentity  aa identity ntidentity aa identity ntidentity  aa identity ntidentity  aa identity
Group 1 80.4-100  94.6-100 71.3-78.0 84.6-90.4 83.4-90.8  96.4-100 71.7-76.8 85.6-88.5
(25 strains)
Group 2 71.3-78.0 84.6-90.4 83.6-100  97.6-100 72.0-76.1 85.6-88.5 82.8-91.9  97.6-100

(64 strains)

*|dentity expressed as a percentage calculated by using MEGA 4.0 (www.megasoftware.net). nt, nucleotide; aa, amino acid.

epidemiology of neboviruses, but it seems that NA1-like
neboviruses have only been identified in UK cattle (/,6).
The 34th strain of our study, Bo/DijonA216/06/FR, was
not related to NB or NA1 and appeared on a quite separate
branch of the neboviruses.

To gain more insight into the classification of
neboviruses, we analyzed the complete capsid sequences
of a selection of French neboviruses, including Bo/
DijonA216/06/FR. While NB, NA1, and all but 1 of the
French strains were closely related (Table 2; Figure 2), Bo/
DijonA216/06/FR again presented low levels of identity
with reference strains and appeared on a different branch on
the phylogenetic tree. To our knowledge, there is no clear
definition of a nebovirus genotype based on nucleotide or
amino acid sequence identities. Oliver et al. (6) compared
sequences of different NB-like and NA1-like strains and

showed that strains of the same polymerase genotype
presented >88% nt (>95% aa) identity in the polymerase
region, while nucleotide sequence identities among strains
from distinct polymerase type were <78% (88% aa) in this
region. In a study from Korea, the minimum polymerase
nucleotide identity between strains related to the NB-
like viruses was 80.9% (84.5% aa), while these strains
presented a maximum of 78.4% nt (82.8% aa) identity with
NAT-like strains (7). Using capsid sequences, Oliver et al.
(6) showed that nucleotide sequence identities within 1
type ranged from 92% to 94% (96% to 99% aa), whereas in
Korea nucleotide sequence identities ranged from 85.7% to
87.7% (92.3 to 93.8% aa) (7). According to these data, Bo/
DijonA216/06/FR appears to fall into a new genotype. This
hypothesis is reinforced by the phylogenetic analysis of
the amino acid sequences: Bo/DijonA216/06/FR clusters

L= Bn. B 0. 8 . 8.0 Figure 1. Nebovirus phylogenetic tree based

A4TTIOBIFR on the deduced 167-aa-length sequences

|| AASTIORFR covering the 3" end polymerase region. Possible

A2S0-207FR novel strain is shown in boldface. Sequence
A431-208FR . .

Py alignments and clustering were performed by

1 puz308FR the unweighted-pair group method by using

——— arithmetic average with Bionumerics software

| AdO4IDBIFR (Applied Maths, Sint-Martens-Latem, Belgium).

Bootstrap values calculated with 1,000 replicate

s n=g trees are given at each node when >70%.

Collapsed branches are made up of the following

|lA15?.'DE.'FR nebovirus strains from France: *A042/06/FR,

L,-'A” et A051/05/FR, A058/05/FR, A130-2/06/FR, A143—

Nebraska-ike 2/06/FR, A311-2/08/FR, A381/08/FR, A445-—

ASETIDEIFR 2/08/FR, and A448/08/FR; 1A281/07/FR,

AOSS-2I0SFR A355/07/FR, A356/07/FR, A364/08/FR, and

Affljg;:: A365/08/FR. Partial polymerase sequences of

_ ;E;‘m"'mgmllu'{ the French nebovirus strains were submitted

R —— to the GenBank database under accession

P — nos. GU259537-GU259569 (A complete list is

M sosoiosrr available from the authors.) GenBank accession

1 avasosrr nos. of calicivirus reference strains used in this

StarorossaOaUK tree are the following: AY082890 (CV23-OH/00/

T — US), AY082891 (Nebraska/80/US), NC_007916

L AITRIDBIFR (Newbury1/76/UK), AF097917 (Newbury2/76/

. MebraskaB0/US UK), DQ228162 (PenrithC39/00/UK), DQ228160

52 —— CV2I-0HIO0US (Penrith142/00/UK), DQ228161 (Penrith143/00/

' Penrith 143/00UK ) UK), DQ228157 (Penrith150/00/UK), DQ228165

[ starcross117/00iUK (Starcross93/00/UK), and DQ228164 (Starcross

100 25 Penrilh1SO00UK - Newblryl-like 117/00/UK). Underlined strain is an outgroup.

Penrith 142/000UK
Mewbury 178K
AZ1B/06/FR

Scale bar indicates the percentage of similarities
between strains.

Newbury2/TEUK (NoW-GGIIL2)
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7 A290-2007IFR
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A0S8/05(FR
CV518-0HI02/US
g oy A448/08/FR
| A311-208/FR
Mewbury1/TE/LIK
Mebraska/8liUS

1004 1
—m' CV23-DHIDOIUS

CV531-0HI02/US
CVE26-0HI0ZUS

A216/06/FR

Newbury2/TEUK (NoV-GGIIL2)

Figure 2. Nebovirus phylogenetic tree based on the deduced 549-
aa-length sequences of the complete capsid. Possible novel strain
is shown in boldface. Sequence alignments and clustering were
performed by the unweighted-pair group method by using arithmetic
average with Bionumerics software (Applied Maths, Sint-Martens-
Latem, Belgium). Bootstrap values calculated with 1000 replicate
trees are given at each node when >70%. Capsid sequences of the
French nebovirus strains were submitted to the GenBank database
under the following accession nos.: GU259542 (DijonA058/05/FR),
FJ687386 (DijonA216/06/FR), GU259551 (DijonA290-2/07/FR),
GU259553 (DijonA311-2/08/FR), GU259556 (DijonA364/08/FR),
GU259561 (DijonA386/08/FR), and GU259569 (DijonA448/08/
FR). GenBank accession nos. of Calicivirus reference strains used
in this tree are: AY082890 (CV23-OH/00/US), AY549169 (CV519-
OH/02/US), AY549170 (CV526-OH/02/US), AY549171 (CV531-
OH/02/US), EF528561 (MA274/04/KOR), EF528564 (MA362/04/
KOR), EF528569 (MA729/05/KOR), AY082891 (Nebraska/80/US),
NC_007916 (Newbury1/76/UK), and AF097917 (Newbury2/76/
UK). Underlined strain is an outgroup. Scale bar indicates the
percentage of similarities between strains.

on a separate branch for both the polymerase and capsid
regions, whereas the NB-like and NA1-like viruses cluster
on separate branches in the polymerase region, but together
in the capsid region. Given the capsid analyses, the new
Nebovirus genus in the Caliciviridae family should thus
comprise 2 genotypes: one would include the reference
strains Bo/Nebraska/80/US and Bo/Newburyl/76/UK
and the second would include Bo/DijonA216/06/FR. This
hypothesis awaits confirmation, and the complete genome
of this strain is now being characterized in our laboratory.

Conclusions

The existence of animal reservoirs for human NoVs
has been suggested (4,8,12) but, to our knowledge, only
Mattison et al. (/3) detected NoVsGII in fecal samples
from pigs and cattle. In our study, we found no evidence of
zoonotic transmission, since no NoVsGIII or neboviruses
were detected in any samples from humans, which, for
NoVsGIII, is consistent with the results of Wolf et al. (/4).
However, in contrast to these observations, Widdowson et
al. (15) detected serum antibodies raised against NoVsGIII
in humans, which suggests that NoVsGIII do infect humans.

This study found that NoVsGIII are more frequent
than neboviruses in diarrheic calves in France. Our results
confirmed the predominance of genotype 2 NoVsGIII, as
previously reported (2,4,8,9), and showed that NB-like
viruses are the major circulating strains of neboviruses. In
addition, substantial genetic diversity of neboviruses was
demonstrated with the existence of a possible novel strain,
which could represent a new genotype.
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LETTERS

Vibrio cholerae in
Traveler from Haiti
to Canada

To the Editor: A nationwide
outbreak of cholera caused by Vibrio
cholerae O1 serotype Ogawa began
in Haiti in October 2010 and has
since resulted in >200,000 illnesses
and 4,000 deaths (1). Additional
cases of cholera attributed to the
outbreak strain have subsequently
been reported in the neighboring
Dominican Republic and in Florida
and New Jersey in the United States.
In these instances, illness was related
to travel to Haiti or consumption of
contaminated water on the island of
Hispaniola (which is shared by Haiti
and Dominican Republic).

In Canada, the province of
Québec has a large Haitian immigrant
population. In early November 2010,
the Québec public health authorities
provided clinicians and laboratories
with recommendations regarding the
diagnosis of V. cholerae infections.
We report a case of V. cholerae O1
serotype Ogawa in Canada related
to the outbreak in Haiti. It was
diagnosed in Montréal, Québec, on
January 5, 2011.

A 49-year-old Canadian woman
traveled to Haiti with her 5 brothers
and sisters during December 22—
29, 2010, to attend her mother’s
funeral. While in Haiti, they stayed
with family members. She came to
the emergency department of the
Centre Hospitalier de I’Université de
Montréal on January 1, 2011, with
abdominal cramps and diarrhea of
moderate intensity that had started on
December 29, the day she returned
from Haiti. The patient was asthenic,

Isolate

Haiti outbreak (2010EL-1786)
QC, travel to Haiti (11-0177)

Enzyme Sfil (pattern VCSFI.0006)

but vital signs and results of a
physical examination were normal. A
complete blood count, levels of serum
electrolytes and serum creatinine,
and results of liver function tests
were within reference ranges. A fecal
sample was submitted and the patient
received intravenous fluids and 1
dose (300 mg) of doxycycline. She
improved rapidly and was discharged
on January 3. The patient returned to
the outpatient clinic on January 7, and
she had recovered from her illness.
Control fecal specimens obtained on
January 9 and 10 were negative for
V. cholerae. Family members that
traveled with her did not get ill, and
there were no secondary cases among
her family members in Montréal.
The fecal culture of the sample
provided on December 29 contained
V. cholerae. The isolate was confirmed
as toxigenic V. cholerae serogroup
O1, serotype Ogawa, biotype El
Tor, and matched the Haiti outbreak
strain when tested by pulsed-field gel
electrophoresis (PFGE). Antimicrobial
drug susceptibility testing was
performed by continuous gradient
dilution (Etest; AB Biodisk, Solna,
Sweden), and results were interpreted
according to standard criteria (2). The
strain was susceptible to azithromycin
(0.25 mg/L), ciprofloxacin (0.5 mg/L),
and tetracycline (1 mg/L) and resistant

to trimethoprim/sulfamethoxazole
(>32/608 mg/L).
Cases of diagnosed cholera

are rare in Canada (0-3 laboratory-
confirmed isolations of serogroup O1
and O139 V. cholerae per year (3). All
cases in Canada have been associated
with travel to cholera-endemic areas,
including Africa and Southeast Asia.
Monitoring of cholera in Canada
is completed through the National

10 BiEE
1 ) BUBEIS

Notifiable Diseases Program and
through the public health laboratory
network. Biochemical identification,
serotyping, and PFGE testing
are performed on all suspected
V. cholerae isolates. Confirmed
isolations of a serogroup O1 or O139
V. cholerae strain that produces
cholera toxin are also reported
through the International Health
Regulations focal point.

Whole genome sequencing has
been completed for several isolates
to investigate the origin of the Haiti
cholera outbreak (4,5). However,
PFGE remains one of the primary
tools for defining the outbreak
strain (4). The highly standardized
methods of PulseNet International for
generating, analyzing, and comparing
PFGE patterns are used worldwide
to track the temporal and geographic
distribution of V. cholerae (6,7).

PFGE for V. cholerae was
performed by using restriction
enzymes Sfil and Notl (8). The PFGE
patterns of this travel-associated case
matched patterns of the representative
Haiti cholera outbreak strain that was
deposited into the American Type
Culture Collection (Manassas, VA,
USA) by the Centers for Disease
Control and Prevention (Atlanta, GA,
USA,; strain BAA-2163; CDC isolate
2010EL-1786) (Figure). PulseNet
Canada Sfil and Notl PFGE pattern
designations were VCSFIL.0006 and
VCNTI.0006, respectively, and were
equivalent to PulseNet USA patterns
KZGS12.0088 and KZGN11.0092.

Prevention, treatment, and control
efforts are currently under way in
Haiti. Loss of infrastructure during the
earthquake of January 12, 2010, has
affected implementation of sanitation
and public health measures. Travel

Enzyme Noil (pattern VCNTI.0006)

1 Biin 1
I Wi fmect

Figure. Pulsed-field gel electrophoresis (PFGE) of cholera outbreak strain from Haiti and travel-associated isolate in the patient, by using
Sfil and Notl and PulseNet Canada PFGE pattern designations.
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advisories and travel health precautions
were subsequently released, including

those from Canada and United
States (9,10). These precautions
recommended  that  preventative

measures such as vaccination and safe
food and water consumption practices
be adhered to by residents and visitors
to affected regions. Although the
public health community anticipated
that travel-associated cases would
be diagnosed in Québec, this report
of a documented case (supported
by laboratory and epidemiologic
data) emphasizes the domestic and
international public health risk caused
by the nationwide outbreak in Haiti. It
also illustrates the need for an accurate
travel history in clinical and laboratory
diagnosis of cholera infections.
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LETTERS

Easy Diagnosis
of Invasive

Pneumococcal
Disease
To the Editor: Invasive

pneumococcal disecase (IPD) causes
many cases of severe disecase and
death among children <5 years of
age, mostly in developing countries
(1,2). Before conjugate vaccines
can be introduced in developing
countries, information about disease
epidemiology is urgently needed.
The lack of laboratories equipped to
perform pneumococcal serotyping
leads to the need to send isolates to
reference laboratories. Good sample
preservation is necessary to prevent
samples from arriving at the laboratory
in poor condition. We evaluated the
usefulness of multiplex real-time PCR
from strains and blood samples kept at
room temperature on dried blood spot
(DBS) filter paper for detecting and
serotyping Streptococcus pneumoniae.
DBS screening is a reliable method
that requires only a small amount of
blood; it is used for the diagnosis of
several human diseases (3,4).

To validate the technique, we
selected 15 pneumococcus clinical
isolates representing 15 serotypes (1,
5, 19A, 19F, 14, 3, 7F, 4, 6A, 6B, 8,
9N, 18C, 23A, 23F) obtained during
2009 from patients at Hospital Sant
Joan de Déu, in Barcelona. These
isolates, used as controls, had been
serotyped by quellung reaction at
the Instituto de Salud Carlos III,
Majadahonda-Madrid, Spain. These
strains were cultured overnight
at 35°C in 5% carbon dioxide on
Columbia agar plates with 5% sheep
blood (bioMérieux SA, Marcy
I’Etoile, France). A suspension of
each strain was adjusted to match a
0.5 McFarland standard (equivalent to
10® colony-forming units (CFU)/mL).
Stock solutions of pneumococcus
culture for each previously identified
serotype were injected into blood
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previously extracted from 2 healthy
volunteers. Serial dilutions of 100,000
CFU/mL to 1,000 CFU/mL (1,000
to 10 CFU equivalents/PCR) were
performed. A total of 100 uL of blood
was applied to DBS filter paper, and
another 100 pL was used for DNA
extraction from fresh blood. All DBS
samples were air dried for 1 week.
The procedure was also performed on
negative control blood samples.

DNA was extracted from DBS
and fresh blood samples by using
the NucliSense easyMAG automated
extraction platform (bioMérieux,
Boxtel, the Netherlands) according to
the manufacturer’s instructions. DNA
detection of the pneumolysin (ply)
gene by real-time PCR was performed
according to a published assay (5). In
addition, we performed a multiplex
real-time PCR for molecular serotype
detection of serotypes 1, 3, 5, 4,
6A, 6B, 7FA, 8, 9VANL, 14, 15BC,
18CB, 19A, 19FBC, 23F, 23A and
the conserved capsular gene wzg as
described by Tarrago et al. (6). DNA
extracts were amplified with the
Applied Biosystems 7300 Real-time
PCR System (Applied Biosystems,
Foster City, CA, USA). Negative

results were defined as those with
cycle threshold >40.

To evaluate the reliability
obtained with this in vivo approach,
we performed identification and
serotyping of S. pneumoniae in
25 DBS samples from 25 children
at Saint John of God Hospital in
Mabesseneh-Lunsar, Sierra Leone.
This hospital does not perform blood
cultures. IPD was confirmed when
DNA of a pneumolysin (ply) gene
and an additional capsular gene of
S. pneumoniae were detected by
multiplex real-time PCR of DBS
samples.

Detection of ply, wzg, and the
specific gene for molecular serotype
showed that both fresh blood and DBS
samples yielded correctly positive
results from the 10-fold serial dilutions
analyzed (Table). With respect to the
25 (11 female and 14 male) patients
from Sierra Leone who had suspected
IPD, the median age was 25.71 months
(range 15 days to 96 months); all had
a diagnosis of fever without apparent
source, and 16 also had malaria.
Of these 25 children, DBS samples
from 15 (60%) yielded a positive
result for the ply and wzg genes,

Table. Sensitivity of real-time PCR for detecting Streptococcus pneumoniae ply or wzg
genes or a specific gene for molecular serotype from fresh or dried blood spot samples*

Serial dilutions correctly detected, CFU equivalent/PCRt

Gene or serotype Fresh blood Dried blood spot
ply gene 1.10'-1.10° 1.10'-1.10°
wzg gene 1.10'-1.10° 1.10'-1.10°
Serotype 1 1.10'-1.10° 1.10'-1.10°
Serotype 5 1.10'-1.10° 1.10'-1.10°
Serotype 19A 1.10'-1.10° 1.10'-1.10°
Serotype 19F 1.10'-1.10° 1.10'-1.10°
Serotype 14 1.10'-1.10° 1.10'-1.10°
Serotype 3 1.10%-1.10° 1.10'-1.10°
Serotype 7F 1.10'-1.10° 1.10'-1.10°
Serotype 4 1.10'-1.10° 1.10'-1.10°
Serotype 6A 1.10'-1.10° 1.10%-1.10°
Serotype 6B 1.10'-1.10° 1.10'-1.10°
Serotype 8 1.10'-1.10° 1.10%-1.10°
Serotype 9N 1.10'-1.10° 1.10'-1.10°
Serotype 18C 1.10'-1.10° 1.10'-1.10°
Serotype 23A 1.10'-1.10° 1.10'-1.10°
Serotype 23F 1.10'-1.10° 1.10'-1.10°

*Serial dilutions (10—1,000 CFU equivalent/PCR) of 15 pneumococcus cultures mixed with 15
negative-control blood samples were analyzed. Boldface indicates results that differ from others.
110 CFU equivalent/PCR = 1,000 CFU equivalents/mL blood.
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so they were considered confirmed
episodes of IPD. A serotype included
in 13-valent conjugate vaccine was
detected in 6 (40%) of 15 positive
samples: serotypes 3, 7FA, 19A, 6A,
6B, and 9VNL (1 sample each). In the
remaining 9 samples, the results for
ply gene and wzg gene were positive,
but none of the 24 tested serotypes
was detected.

This preliminary study enabled
us to demonstrate that DBS screening
is a reliable and easy method
for diagnosing IPD and also for
epidemiologic surveillance of the
more frequent serotypes. The main
limitation of our study is the small
number of DBS samples sent from
Saint John of God Hospital in Sierra
Leone.

In conclusion, the DBS technique
enables reproducible transport of
samples for identification and
serotyping of S. pneumoniae by
multiplex PCR. The use of DBS on
filter paper is an attractive alternative
method for storing samples at room
temperature and easily transporting
them. Additional studies, including
evaluation of the relative sensitivity
of this method compared to direct
culture, are necessary.
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Mimivirus-like
Particles in
Acanthamoebae
from Sewage
Sludge

To the Editor: Mimivirus is a
giant, double-stranded DNA virus. Its
650-nm diameter and 1.2-Mb genome
make it the largest known virus (1).
In 2003, mimivirus was isolated from
a water cooling tower in Bradford,
UK, after a pneumonia outbreak and
was reported to infect Acanthamoeba
polyphaga amebae (2). Subsequently,
a small number of additional isolates
have been reported (3).

Mimivirus has been associated
with pneumonia, and this association
was strengthened after antibodies
to mimivirus were found in
serum samples from patients with
community- and hospital-acquired
pneumonia and after mimivirus DNA
was found in bronchoalveolar lavage
specimens (4). More direct evidence
of pathogenicity was illustrated when
a pneumonia-like disease developed
in a laboratory technician who
worked with mimivirus and showed
seroconversion to 23 mimivirus-
specific proteins (5).

We report finding mimivirus-
like particles during our molecular
study of  Acanthamoeba  spp.
abundance and diversity in final-
stage conventionally treated sewage
sludge from a wastewater treatment
plant in the West Midlands, UK.
Using metagenomic DNA extracted
from the sludge (6), we estimated
the abundance of Acanthamoeba
spp. by using real-time PCR (7) and
found it to be =1 x 10%g sludge. To
assess species diversity, we amplified
an  Acanthamoeba  spp.—specific
18S rRNA target, which resulted in
products of =450 bp (8). PCR products
were cloned and sequenced, revealing
low Acanthamoeba spp. diversity
with a predominance of clones most
similar to A. palestinensis (22/25
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clones), which fall within the T6
clade according to the classification
of Stothard et al. (9). A small number
(3/25) of clones showed closest
similarity to acanthamoebae belonging
to the T4 clade, which includes strains
considered to be human pathogens,
including some A. polyphaga strains.
Acanthamoebae were isolated
from fully digested sewage sludge
by inoculating diluted sludge onto
cerophyl-Prescott  infusion  agar
and subculturing onto nonnutrient
agar plates streaked with heat-
killed Escherichia coli. Cultures
were incubated at 20°C and 30°C
and examined under an Axioskop
2 microscope (Zeiss, Oberkochen,
Germany) at 100x magnification; cells
of interest were examined at 1,000x
magnification. One clonal population
of an Acanthamoeba sp. isolated at
20°C, which demonstrated typical
trophozoite and cyst morphology,
contained large numbers of particles
either within vacuoles or within the
cytoplasm (Figure). Vacuoles were
densely packed with particles that
appeared to be constantly moving;
vacuole size varied from that typical
of food vacuoles to large vacuoles
that occupied most of the cell volume
(expanded online Figure, panels B,
D, and G, www.cdc.gov/EID/content/
17/6/1127-F.htm). Because the par-
ticles were assumed to be bacterial
pathogens, efforts were made to
produce an axenic culture of the ameba
isolate, and 16S rRNA PCR was
performed to identify any intracellular
bacteria. DNA was extracted by using
aphenol chloroform method according
to Griffiths et al. (6). However, no 16S
rRNA PCR products were amplified.
Months later, an image review led
to recognition of unusual arrangements
ofintracellular particles in a lattice-like
structure in which each particle was
surrounded by 6 others. Measurement
of rows of particles, assuming tight
packing, gave an average particle size
of 620 nm. At this point, we realized
that the particles were virus-like
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Figure. Light micrograph of acanthamoebae infected with mimivirus-like particles, showing
cell packed with mimivirus-like particles. Enlargement of region of image shown at bottom
of original image. Scale bar = 10 um. An expanded version of this figure with additional
images is available online (www.cdc.gov/ElD/content/17/6/1127-F.htm).

and closely resembled mimivirus.
Subsequent efforts to resuscitate the
infected Acanthamoeba spp. culture
were unsuccessful, and performing
specific PCR for mimivirus sequences
was not possible. Sewage sludge
samples collected later were tested for
mimivirus by using PCR (4); however,
no amplification was observed,
indicating either that mimivirus
was present only transitorily, that
mimivirus was below detection limits,
or that the target primer sites were not
conserved.

The density of  virus-like
particles within acanthamoebae cells
was extremely high (Figure). The
advantage of in situ observation of
amebae on the surface on which they
were cultivated is that the cell is not
disturbed. The virus-like particles are
arranged in tightly packed, flat sheets,
indicative of an icosahedral structure.
Toward the bottom of the Figure
A, a single sheet of particles can be
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seen, corresponding to the hyaline
zone at the anterior of the cell, and
in the center of the cell are multiple
layers of tightly packed virus-like
particles. Toward the anterior of the
cell, vacuoles containing particles
were apparently being egested at
the wuroid. Dense 3-dimensional
aggregations of particles (expanded
online Figure, panel E) resembled
previously described virus factories
(10). Free mimivirus-like particles
(expanded online Figure, panels B,
D) indicate egestion by amebae or the
result of amebal lysis, a phenomenon
observed in cocultures. Prevalence
of infection was high and infection
was immediately obvious, even
when cultures were observed at low
magnification (100x).

Although we did not confirm
the identity of the mimivirus-like
particles by molecular methods or
electron microscopy, the nature of
the light micrographs enabled close

examination of the particles. These
particles demonstrated close similarity
to mimivirus in size and shape as
indicated by the lattice arrangement
in which 1 particle was surrounded by
6 others, as seen previously (10). Our
study illustrates that acanthamoebae
that survive sewage treatment can
harbor mimivirus-like particles, which
could be disseminated to agricultural
land and surface waters.
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Letters

Letters commenting on recent
articles as well as letters report-
ing cases, outbreaks, or original
research are welcome. Letters
commenting on articles should
contain no more than 300 words
and 5 references; they are more
likely to be published if submit-
ted within 4 weeks of the origi-
nal article’s publication. Letters
reporting cases, outbreaks, or
original research should contain
no more than 800 words and 10
references. They may have 1
Figure or Table and should not be
divided into sections. All letters
should contain material not pre-
viously published and include a

word count.
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Rabies
Immunization
Status of Dogs,
Beijing, China

To the Editor: In the People’s
Republic of China, >3,000 persons die
of rabies each year; most were infected
by dog bites (1). Since 2000, the dog
population in Beijing has increased
dramatically, and the exact vaccination
coverage and immunization status of
dogs are not known.

During 2006-2009, to assist
with governmental rabies control,
Fengtai District was selected as a
geographically representative area in
Beijing in which to conduct a survey
of rabies antibody titers in domestic
dogs. Blood samples were randomly
collected from 4,775 dogs in Fengtai
District, which account for 3% of all
registered dogs in the district. Rabies
virus neutralization antibody (VNA)
titers were detected by fluorescent
antibody virus neutralization (2). In
brief, VNA titers >0.5 IU indicated
positive  immunization, implying
that the dog had an adequate level of
antibody, and VNA <0.5 IU indicated
negative immunization (3). The data
were analyzed by 2-tailed > test;
p<0.05 was considered significant.
Vaccination coverage and antibody
levels were categorized either by dog’s
function (guard or pet) or residence
(urban or suburban) (Figure).

Most dogs with a history
of vaccination were positively
immunized (68.1%) (Figure, bar
A), compared with 16.4% in the
unvaccinated group (Figure, bar
B), demonstrating that compulsory
immunization is crucial to rabies
control (4). Of 944 dogs with unclear
vaccination history, 221 (23.4%)
(Figure, bar C) had adequate antibody
levels, possibly from undocumented
vaccination or contact with rabies
hosts. However, for 2006, 2007, 2008,
and 2009, immunization coverage in
the district was 55.0%, 53.8%, 67.4%,
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and 54.4%, respectively, all below the
>70% criterion recommended by the
World Health Organization (5). The
results imply that much work still needs
to be done by the Beijing government,
not only to meet the World Health
Organization immunization baseline
but also to keep risk for a rabies
epidemic in Beijing low.

Immunization coverage ratios
differed significantly (p<0.05)
between guard (39.3%) and pet
dogs (69.5%) (Figure, bars D, E)
and between urban (81.7%) and
suburban areas (27.6%) (Figure, bars
F, G). Consequently, the number of
negatively immunized guard dogs
was 1.68x lower than that for pet dogs
(Figure, bars D, E) (p<0.05), and the
number of positively immunized dogs
in urban areas was 2.5% higher than
that in suburban areas (Figure, bars F,
G) (p<0.05).

In Beijing, guard dogs are usually
raised by villagers to protect the house,
whereas pet dogs are usually raised by
city dwellers who treat dogs as friends.
As a result, in urban areas dogs are
registered and vaccinated in a timely
manner by authorized pet hospitals
(6). In suburban areas, however, dog
management is deficient. For example,
guard dogs in suburban areas are
sometimes not vaccinated because the
owner or veterinarian cannot safely
restrain the dog for vaccination.

According to our study, >10%
of unregistered dogs with no clear
history of vaccination are not
vaccinated during yearly vaccination
programs. In Beijing during 2007-
2009, of 9 cases of rabies in humans,
6 were associated with stray dogs
(7), and most stray dogs were found
in suburban areas. Hence, strategies
to either reduce stray dogs in the city
or to get such dogs under official
management (e.g., include stray dogs
in compulsory annual vaccination
programs) are urgently needed.

In our opinion, policies related
to dog registration, vaccination
recording, and vaccination strategies
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Figure. Rabies immunization status of dogs, Fengtai, Beijing, China. Immunization status
and vaccination coverage were categorized according to dog vaccination background
and rabies antibody level in each dog. A) Vaccinated, B) never vaccinated, C) unclear
vaccination history; D) guard dog, E) pet dog; F) in urban areas, G) in suburban areas.
*Significant difference (p<0.05) for dogs with positive antibody levels between A, B, and
C; between D and E; or between F and G; or a significant difference (p<0.05) in dog
immunization coverage between D and E or between F and G. A color version of this figure
is available online (www.cdc.gov/EID/content/17/6/1129-F.htm).

need improvement in Beijing,
especially in suburban areas. Although
our report only focused on the Fengtai
District, the findings could be helpful
for the Beijing government for
establishing strategies to control the
rabies epidemic in the entire city.
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Effect of Media
Warnings on Rabies
Postexposure
Prophylaxis, France

To the Editor: Rabies was
officially declared eliminated in
nonflying mammals in metropolitan
France during 2001-2008 by the World
Organisation for Animal Health; the
last case of rabies was believed to
occur in a fox in 1998. However, rabies
remained a public health concern
because of the risk of translocation of
infected dogs from enzootic areas and
the natural circulation of bat rabies—
associated lyssaviruses (BRALVs).
In 2008, France temporarily lost its
rabies-free status following evidence
of an indigenous case of rabies in
a dog, linked to an index case in a
dog infected in Morocco. In 2007,
a domestic cat was found infected
with a BRALV, an indication that,
although bats are the primary hosts
of this pathogen, other mammals may
be infected. (1). Rabies is a tragic and
frightening disease, and bats have a
sinister image. Therefore, possible
transmission of rabies from bats to
humans represents a particularly
terrifying threat in which emotional
distortion may play a key role in
public responses. Patient demand
for rabies postexposure prophylaxis
(RPEP) has been associated with
media-communicated health alerts in
France (2,3) and French Guiana (4).

We compared the number of
RPEP treatments in humans after
bat-related exposures in the south
of France with newspaper reports
about rabies-related events over an
8-year period. In France, primary
health care management of patients
seeking RPEP is delivered through an
official network of antirabies medical
centers. All centers in the southern
half of France were asked to provide
the number of RPEP treatments that
followed bat-related exposures in
mainland France during 2002 through

Emerging Infectious Diseases * www.cdc.gov/eid ¢ Vol. 17, No. 6, June 2011

2009. Of 22 centers, 18 participated
in the study, reporting 326 RPEP
treatments (Figure). Two marked
peaks were observed: in September
2004 and in September 2008. The
number of patients reporting bat-
related exposures that occurred during
the summer period (June—September)
showed marked annual variations
with a 2.1-fold increase in 2004 (44
cases) and a 4.7-fold increase in 2008
(96 cases) compared with the 2002—
2009 average of 20.5 cases/summer
(range 7-31). Most cases in 2008
were reported by the Marseille and
Bordeaux centers. In 2004, 3 cases
of illegally imported dogs with rabies
were observed in France, in February,
May, and August (2,5). Newspapers
reported extensively on the third
case, with 54 articles published in
the 3 major national newspapers
(Le Monde, Le Figaro, Libération)
(2), after an alert was issued in late
August (Figure). On July 30, 2008, in
response to a familial cluster of RPEP
following bat bites near Marseille,
a media-communicated health alert
was organized by the Marseille center
in the major regional newspaper
(La Provence) to warn people about

30

No. rabies postexposure prophylaxis treatments

Media alert {imported rabid dog)

b ol L, I..‘III. .

Jan Jul Jan dul Jan Jul Jan Jul
2002 2003 2004 2005

LETTERS

the potential risk of rabies after bat-
related exposures and the necessity
of seeking advice when such events
occur. The alert was developed by the
Agence France Presse, released by
the majority of national and regional
newspapers, and included in a large
number of websites (Figure). On
August 28, 2008, an additional alert
was released in Bordeaux because of
2 BRALV-infected bats in the region
(Figure). The alert was published in
the regional newspaper (Sud-Ouest)
(3). No other rabies-related events
were intensively reported in French
media during the study period.

The pattern of spikes in RPEP
in the south of France seen after
bat-rabies media reports supports
the results of other studies that
found effective newspaper reporting
increases patient demand for RPEP
(2-4). However, the increase is of
short duration. Our results may
indicate that media reports bring
out the worried well who were not
truly exposed but still request RPEP.
The results may also indicate that
bat-related injuries or contacts are
underreported in the absence of
media events.

2 media alerts (bat-rabies risk)

Jan Jul Jan dul Jan Jul Jan Jul
2006 2007 2008 2009

Figure. Number of rabies postexposure prophylaxis treatments caused by bat-related
exposures as reported by 18 antirabies medical centers in southern France, by time of first
visit, 2002—2009. Centers responding were Annecy, Annonay, Aurillac, Bastia, Bordeaux,
Chambéry, Grenoble, Le Puy en Velay, Limoges, Lyon, Marseille, Nice, Pau, Perpignan,
Poitiers, Roanne, Saint-Etienne, and Toulouse.
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Classical rabies virus has been
transmitted to humans by bats in South
America (6). In Europe, European
bat lyssavirus type 1 (EBLV-1) has
been isolated from bats in Germany,
France, the Netherlands, Denmark,
Yugoslavia, Spain, and Poland and
EBLV-2 from bats in the Netherlands,
United Kingdom, Switzerland,
Germany, and Finland (6,7). Only 3
cases of rabies in humans caused by
bat bites have been reported in Europe
(6). In France, health authorities
recommend that all cases of confirmed
bat-related exposures (bites, scratches,
exposures to a mucous membrane)
receive RPEP with both vaccine and
immunoglobulin (8), based on World
Health Organization guidelines (9).
Whether RPEF is needed for other
types of exposures is subject to
considerable debate (10). The centers
in southern France are directed
to provide RPEP only for known
exposures.

Based on results of study we
conducted in 2008 when RPEP
increased 4.7 fold after 2 media
releases within several weeks, it is
possible that only 20% of persons
with bat exposure typically seek
RPEP in periods without media
reports. Although the risk of human
rabies acquired through exposure to
European bats is rare, information
should be provided to the French
public to avoid direct contact with bats,
including handling when found inside
homes during the summertime. When
available, bats should be submitted for
rabies testing to determine whether
RPEP is needed. Following these
procedures should minimize both
the potential risk for transmission
and the number of expensive RPEP
treatments.
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Bedbugs as Vectors
for Drug-Resistant
Bacteria

To the Editor: Over the past 10
years in North America and western
Europe, a resurgence of bedbugs
(Cimex lectularius) has occurred (1).
Although the basis for this resurgence
is unclear, large bedbug infestations
have been attributed to increased
worldwide travel, altered insecticide
management, and increased resistance
to pesticides (2). Marginalized
populations in large urban centers
appear to be disproportionately
affected; =30% of shelters in Toronto,
Ontario, Canada, report bedbugs (1).
We report recovery of methicillin-
resistant ~ Staphylococcus  aureus
(MRSA) and vancomycin-resistant
Enterococcus faecium (VRE) from
bedbugs in  Vancouver, British
Columbia.

Three patients, all residents of
Vancouver’s Downtown Eastside—
an impoverished community in
Vancouver with high rates of
homelessness, poverty, HIV/AIDS,
and injection drug use (3)—were
hospitalized and found to be infested
with bedbugs. Hypothesizing that
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these parasites may be vectors for the
transmission of antimicrobial drug—
resistant pathogens, we collected 5
bedbugs and tested them for drug-
resistant organisms. The bedbugs
were homogenized and streaked onto
standard  microbiological = media,
including 5% sheep blood agar.
Bacterial colonies were identified by
using conventional and automated
microbiological methods, and
susceptibility testing was performed in
accordance with Clinical Laboratory
Standards Institute guidelines (4). For
2 patients, VRE was isolated from 1
bedbug each. These bacterial isolates
were also resistant to ampicillin,
teicoplanin, and aminoglycosides but
susceptible to linezolid, quinupristin/
dalfopristin, and tetracycline. For 1
other patient, MRSA was isolated
from 3 bedbugs. All MRSA isolates
had susceptibility patterns consistent
with pulsed-field gel electrophoresis
type USA300 (susceptible to van-
comycin, clindamycin, trimethoprim/
sulfamethoxasole, tetracycline, and
rifampin; resistant to erythromycin).
Despite investigations of trans-
missibility of numerous infectious
agents, including  transmissible
blood-borne pathogens such as HIV
and hepatitis B and C viruses, to our
knowledge, no conclusive evidence
has demonstrated disease transmission
by bedbugs (5,6). Clinically, bedbug
bites have been associated with
cutaneous  manifestations,  most
commonly pruritic wheals with a
central hemorrhagic punctum (6).
Excoriation at the site of a bite can
cause further skin abrasion, thereby
providing an entry point for colonizing
bacteria, which can potentially
result in folliculitic or cellulitic
superinfections (5). S. aureus, which
is commonly found on the skin and
can cause cellulitis, has been reported
to colonize the salivary glands of
bedbugs for as long as 15 days (7).
However, although transient and
persistent forms of colonization may
play a role in disease transmission,
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we did not differentiate these forms
because the clinical bedbug specimens
were processed at the time of receipt
in the laboratory.

Similar to other cities
worldwide, Vancouver has seen
an alarming increase in bedbugs,
particularly in the Downtown
Eastside, where 31% of residents
have reported bedbug infestation (8).
Enterococci commensally occupy the
gastrointestinal tract. The recovery
of VRE from bedbugs could result
from the relatively unhygienic
living conditions encountered in the
Downtown Eastside and the high level
of interconnectedness between St.
Paul’s Hospital (where a large pool
of patients with VRE colonization/
infection reside) and the surrounding
community.

MRSA is also a substantial
problem in the Downtown Eastside; it
has been cultured from 54.8% of skin
and soft tissue infections of patients
seen at the emergency department of
St. Paul’s Hospital (9). More recently,
among wound infections in injection
drug users in this community, 43%
were colonized or infected with
MRSA consistent with USA300, the
predominant community-associated
MRSA strain in Vancouver (10). The
phenotype of the MRSA recovered
from the bedbugs was consistent with
community-associated MRSA and
identical to that found on antibiograms
from patients with MRSA infection
who reside in this community.
Given the high prevalence of MRSA
(particularly USA300) in hotels
and rooming houses in Vancouver’s
Downtown Eastside, bedbugs may
become colonized with community-
associated MRSA. Consequently,
these insects may act as a hidden
environmental reservoir for MRSA
and may promote the spread of MRSA
in impoverished and overcrowded
communities.

Bedbugs carrying MRSA and/
or VRE may have the potential to act
as vectors for transmission. Further

LETTERS

studies are needed to characterize the
association between S. aureus and
bedbugs. Bedbug carriage of MRSA,
and the portal of entry provided
through feeding, suggests a plausible
potential mechanism for passive
transmission of bacteria during a blood
meal. Because of the insect’s ability to
compromise the skin integrity of its
host, and the propensity for S. aureus
to invade damaged skin, bedbugs may
serve to amplify MRSA infections in
impoverished urban communities.
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Community
Vaccinators in
the Workplace

To the Editor: Adult vaccination
rates are low (1), and workplaces
are a useful location for increasing
vaccination (2). In 2008, only 41%
of US workers 50-64 years of age
reported vaccination against influenza
virus (3). Workplace vaccination is
common and increases with employer
size (4). Among adults, the workplace
is the most common site for influenza
vaccination for persons 1849 years
of age and second most common for
persons 50-64 years (2). Offering
vaccination in the workplace increases
vaccination coverage (5).

Consistent with guidelines and
economic incentives, employers
have focused workplace vaccination
on seasonal influenza (4), but the
workplace has also been a key site
for vaccination against influenza A
pandemic (HIN1) 2009 and could
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be a site for other adult vaccinations.
The most recent guidelines from the
Advisory Committee on Immunization
Practices recommend annual influenza
vaccination of all adults (6). In most
years, the seasonal influenza vaccine
and predominant circulating viruses are
well matched, and employers have an
economic incentive to decrease worker
absenteeism by increasing influenza
vaccination (7). The workplace is also
potentially a site for delivery of herpes
zoster, pneumococcal, and tetanus-
diphtheria-pertussis vaccines (6).

Our experience with employers
suggests that most contract with
external organizations (i.e., community
vaccinators) to provide workplace
vaccination, but we found little or no
information about these organizations
in the literature. Therefore, we
interviewed community vaccinators
about their 2009 experience with
workplace vaccination against
seasonal influenza virus and pandemic
(HINT1) 2009 virus, their business
practices, barriers encountered, and
delivery of other adult vaccines.

We selected a diverse study
population of community vaccinators.
We combined the 10 US Department
of Health and Human Services regions
to create 5 study regions. Beginning
with a list of vaccinators provided
by the Centers for Disease Control
and Prevention (Atlanta, GA, USA)
and searching with Google for “on-
site vaccinators,” we identified 17
national and 28 local vaccinators
(full list available from the authors).
We selected at least 1 national and
1 local vaccinator from each region
and then purposively sampled
them to increase geographic and
organizational diversity. Our sample
comprised 5 national vaccinators,
7 local vaccinators serving urban
and rural workplaces, a mobile-
clinic vaccinator, a visiting nurses
association, and an occupational
health specialist.

The qualitative study (8) used
a structured telephone interview

with community vaccinators’ lead
personnel responsible for worker
vaccination. Our theoretical approach
was content analysis. After 2 pilot
interviews, 2 interviewers completed
10 additional interviews. Because
the questions in the pilot and final
interviews were similar, we analyzed
both groups together and report here
on all 12 interviews. We designed
the interviews to last <20 minutes
and conducted them during March
and April 2010. One interviewer
used Atlas.ti  software  (Atlas.
ti Software Development, Berlin,
Germany) to code the interviews,
with review and concurrence from
the second interviewer. The Human
Subjects Division of the University
of Washington approved this study as
exempt from review.

Challenges reported for the 2009
influenza vaccination season included
the need for workers to receive 2
vaccines (seasonal and pandemic
[HIN1] 2009) and a mismatch
between vaccine demand and supply,
resulting in delayed or lost business
(9/12 respondents). Some vaccinators
found the season more challenging
than in prior seasons (4/5 national; 2/7
local), yet most reported having added
clients (4/5 national; 4/7 local).

Vaccinators’ reported business
practices include vaccinating at
sites in addition to workplaces, for
example, churches and faith-based
settings (9 vaccinators), schools (9),
and community centers (8). Most (9)
reported vaccinating on multiple work
shifts and at multiple worksites. Ten
vaccinators also reported they can
help employers publicize workplace
vaccination events. Most did not
report  patient-level  vaccination
information to health plans (10
vaccinators), primary-care providers
(9), or registries (8). Many directly
bill Medicare (8) and private insurers
(7) if asked.

Additional  findings  related
to barriers and delivery of other
vaccines. Commonly reported barriers

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 17, No. 6, June 2011



to increasing workplace vaccination
rates were worker reluctance (voiced
as “I’m too busy,” “I don’t need it,” or
“It gives me the flu”) (10 vaccinators);
worker out-of-pocket costs (9); and
low worker awareness of workplace
vaccination events (5). Other vaccines
offered by these workplace vaccinators
included the following: tetanus-
diphtheria-pertussis (10 vaccinators),
pneumococcal (10), hepatitis A and B
(7), and herpes zoster (4).

This qualitative study, although
smalland notnecessarily representative,
found remarkable consistency across
community vaccinators. Vaccinators
were challenged by the pandemic
(HINT) 2009 vaccination season, but
the season also provided new clients.
Most reported vaccinating at diverse
sites in addition to workplaces, and
most already vaccinated against
diseases  other than influenza.
Vaccinators ~ consistently identified
workers’ reluctance and out-of-
pocket costs, and poor publicizing
of workplace vaccination events as
remediable barriers to vaccination.
Tackling of these barriers is supported
by the literature (9,10) and the Guide
to Community Preventive Services (5).
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LETTERS

Methicillin-
Resistant
Staphylococcus
aureus in Retail
Meat, Detroit,
Michigan, USA

To the Editor: Because
methicillin-resistant ~ Staphylococcus
aureus (MRSA) has been identified
in retail meat worldwide (1-4), the
potential exists for its transmission
to humans. Of the various meat
products surveyed, pork had the
highest contamination rate in the
United States and Canada (1,2), as did
beef in South Korea (3) and poultry
in the Netherlands (4). The study in
South Korea also observed MRSA
from chicken, which demonstrated
sequence type (ST) 692 by multilocus
sequence typing (MLST), a type
distinct from that isolated in beef and
pork. Despite sample size variations,
these studies suggested that MRSA
contamination in different meat
categories can vary by location and
that molecular distinction may exist
among MRSA isolates in meat of
different origin.

We collected 289 raw meat
samples (156 beef, 76 chicken, and
57 turkey) from 30 grocery stores
in Detroit, Michigan, USA, during
August 2009-January 2010. Up to
3 presumptive S. aureus colonies
per sample were identified by
coagulase test and species-specific
PCR (1). Antimicrobial drug MICs
were determined and interpreted
according to Clinical and Laboratory
Standards Institute guidelines (5). S.
aureus were characterized by pulsed-
field gel -electrophoresis (PFGE),
mecA identification, staphylococcal
cassette chromosome (SCC) mec
typing, Panton-Valentine leukocidin
identification, agr typing, MLST, and
spa typing as described (1,6).

Sixty-five  (22.5%)  samples
yielded S. aureus: 32 beef (20.5%), 19
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chicken (25.0%),and 14 turkey (24.6%)
samples. Six samples, consisting of 2
beef (1.3%), 3 chickens (3.9%), and
1 turkey (1.7%), were positive for
MRSA as evidenced by the presence
of mecA. The overall lower prevalence
of S. aureus and MRSA than that found
in a previous study in the United States
(40% and 5%, respectively) (1) might
be explained by our exclusion of pork
because pork and swine production
have been major reservoirs of MRSA
(4,7). However, different geographic
location and cold sampling seasons
in this study also might have caused
the variations. The only multidrug-
resistant MRSA isolate in this study
(MRSA1) was from beef and was
resistant to B-lactams, macrolides, and
fluoroquinolones (Figure).

Although an extra band was
generated in MRSA 2a, 2b, 3, 5, and
6 by PFGE, all 9 MRSA isolates
belonged to USA300 (Figure).
Multiple isolates from the same
samples (MRSA 2a and 2b; MRSA
4a, 4b, and 4c) demonstrated
indistinguishable PFGE patterns and
other characteristics, which suggested
identical MRSA clones. Moreover,
MLST, SCCmec typing, agr typing,
and pvl detection showed all strains to
be positive for STS, SCCmec [Va, agr
I, and Panton-Valentine leukocidin,
which are typical characteristics of
USA300 clones. However, spa typing
identified 2 distinct spa types, t008

% Similarity
. B $ 2 § b s s

(11-19-12-21-17-34-24-34-22—
25) and t2031 (11-19-12-12-34—
34-24-34-22-25) (repeat variants
in boldface), which differed by 5
nucleotides. t008, the most common
spa type of USA300, was identified in
6 isolates of beef, chicken, and turkey
origin, whereas t2031 was recovered
from MRSA4a, 4b, and 4c from
a chicken sample. The nucleotide
variation in t2031 caused amino acid
changes from glycine-asparagine in
t008 to asparagine-lysine. The single
nucleotide difference between repeats
12 (GGT) and 21 (GGC) and repeats
34 (AAA) and 17 (AAG) resulted in
no amino acid change, with glycine
and lysine encoded, respectively.
Unlike studies in Europe, where
researchers have reported the animal
MRSA clone ST398 from various
meat products (4), all MRSA isolates
in our study were USA300, which
suggests a possible human source of
contamination during meat processing
(1). The failure to identify ST398 in
the US retail meat also indicates that
the human MRSA clones might be
better adapted in meat processing
than ST398 in this country. Since
ST398 is widespread in animals and
meat in Europe and has been isolated
from other parts of the world (8), it
is not too bold to predict that ST398

The 5-nt difference between
t2031 and t008 implicates multiple
MRSA clones in poultry. Previous
studies have shown spa variants of
USA300 from clinical cases associated
with distinctive symptoms (9,10). A
single repeat variant, t024, showed
substantial ~ genetic, epidemiologic,
and clinical differences from t008 in
Denmark (10). Researchers in Japan
also recovered 2 spa variants of
USA300: t024, which causes blood
infections, and t711, which is associated
with subcutaneous abscesses (9). In
both studies, t024 behaved as hospital-
associated MRSA, suggesting that
spa variants of USA300 could lead to
different clinical outcomes. Therefore,
we can reasonably assume that variants
with a meat origin also might have
different public health implications;
further research on their virulence
potential would be helpful to elucidate
this possibility.

Despite the recovery of MRSA
from retail chicken and t2031 that has
an antibiogram distinct from t008,
except for B-lactam resistance, several
questions remain about whether more
spa variants are present in poultry (or
meat). These include whether t2031 is
more adaptable to chicken production
because of the 2 amino acid difference
from t008, or whether t2031 is linked

might appear in US meat in the future, with specific antimicrobial drug
especially after the recent report of resistance phenotypes other than
ST398 from US swine (7). -lactam resistance.
Smal restriction pattern 1D* Source MLST spa SCCmec PVL agr Antibiogramt
MRSA4a Chicken  ST8 t2031 IVa Pos | TET
| | MRSA 4b  Chicken ST8 t2031 IVa Pos | TET
i 2 MRSA 4c  Chicken ST8 t2031 IVa Pos | TET
USA300 NA 8T8 Va I
il MRSA1  Beef ST8 008  Iva Pos |  CIP,ERY, LEVO
l . [ MRSA 2b Beef ST8 t008 IVa Pos | ERY
]: MRSA 6 Turkey 8T8 t008 IVa Pos | ERY
MRSA 3 Chicken 8T8 toos IVa Pos | ERY
MRSA 2a Beef ST8 too8 IVa Pos | ERY
MRSA 5 Chicken 8T8 toos IVa Pos | ERY

Figure. Dendrogram showing comparison of Smal pulsed-field gel electrophoresis patterns, staphylococcal cassette chromosome (SCC)
mec type, Panton-Valentine leukocidin (PVL) content, and agr type of methicillin-resistant Staphylococcus aureus (MRSA) isolated from
meat samples. All MRSA isolates were resistant to p-lactam antimicrobial drugs (ampicillin, penicillin, and oxacillin) and grew on the 6 pg/
mL of cefoxitin for screening methicillin resistance. *Isolates with the same arabic numbers were from the same sample; Tonly resistance
to non—B-lactam antimicrobial drugs was listed. ID, identification; MLST, multilocus sequence typing; ST, sequence type; pos, positive;
TET, tetracycline; NA, not available; CIP, ciprofloxacin; ERY, erythromycin; LEVO, levofloxacin.

1136

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 17, No. 6, June 2011



Kanika Bhargava,
Xiaogang Wang,
Susan Donabedian,

Marcus Zervos,

Liziane da Rocha,

and Yifan Zhang
Author affiliations: Wayne State University,
Detroit, Michigan, USA (K. Bhargava,
X. Wang, L. da Rocha, Y. Zhang) and
Henry Ford Health Systems, Detroit (S.
Donabedian, M. Zervos)

DOI: 10.3201/eid1706.101095

References

1. Pu S, Han F, Ge B. Isolation and charac-
terization of methicillin-resistant Staphy-
lococcus aureus strains from Louisiana
retail meats. Appl Environ Microbiol.
2009;75:265-7. doi:10.1128/AEM.01110-
08

2. Weese JS, Avery BP, Reid-Smith RJ. De-
tection and quantification of methicillin-
resistant Staphylococcus aureus (MRSA)
clones in retail meat products. Lett Appl
Microbiol. 2010;51:338-42. doi:10.1111/
j-1472-765X.2010.02901.x

3. Lim SK, Nam HM, Park HJ, Lee HS, Choi
MJ, Jung SC, et al. Prevalence and charac-
terization of methicillin-resistant Staphy-
lococcus aureus in raw meat in Korea. J
Microbiol Biotechnol. 2010;20:775-8.

4. de Boer E, Zwartkruis-Nahuis JT, Wit B,
Huijsdens XW, de Neeling AJ, Bosch T,
et al. Prevalence of methicillin-resistant
Staphylococcus aureus in meat. Int J Food
Microbiol. 2009;134:52—6. doi:10.1016/j.
ijfoodmicro.2008.12.007

5. Clinical and Laboratory Standards Insti-
tute. Methods for dilution antimicrobial
susceptibility tests for bacteria that grow
aerobically, 7th ed. Wayne (PA): The In-
stitute; 2006.

6. Strommenger B, Cuny C, Werner G,
Witte W. Obvious lack of association be-
tween dynamics of epidemic methicillin-
resistant Staphylococcus aureus in central
Europe and agr specificity groups. Eur J
Clin Microbiol Infect Dis. 2004;23:15-9.
doi:10.1007/s10096-003-1046-8

7. Smith TC, Male MJ, Harper AL, Kroeger
JS, Tinkler GP, Moritz ED, et al. Methi-
cillin-resistant ~ Staphylococcus —aureus
(MRSA) strain ST398 is present in mid-
western U.S. swine and swine workers.
PLoS ONE. 2009;4:¢4258. doi:10.1371/
journal.pone.0004258

8. Weese JS, Reid-Smith R, Rousseau J,
Avery B. Methicillin-resistant Staphylo-
coccus aureus (MRSA) contamination of
retail pork. Can Vet J. 2010;51:749-52.

Emerging Infectious Diseases * www.cdc.gov/eid ¢ Vol. 17, No. 6, June 2011

9. Higuchi W, Mimura S, Kurosawa Y,
Takano T, Iwao Y, Yabe S, et al. Emer-
gence of the community-acquired meth-
icillin-resistant ~ Staphylococcus —aureus
USA300 clone in a Japanese child, dem-
onstrating multiple divergent strains in Ja-
pan. J Infect Chemother. 2010;16:292-7.
doi:10.1007/s10156-010-0051-y

10. Larsen AR, Goering R, Stegger M, Lind-
say JA, Gould KA, Hinds J, et al. Two dis-
tinct clones of methicillin-resistant Staph-
ylococcus aureus (MRSA) with the same
USA300 pulsed-field gel electrophoresis
profile: a potential pitfall for identifica-
tion of USA300 community-associated
MRSA. J Clin Microbiol. 2009;47:3765—
8. doi:10.1128/JCM.00934-09

Address for correspondence: Yifan Zhang,
Department of Nutrition and Food Science,
Wayne State University, 3009 Science Hall,
5045 Cass Ave, Detroit, M1 48202, USA; email:
yifanzhang@wayne.edu

Suspected
Horse-to-Human
Transmission of

MRSA ST398

To the Editor: Methicillin-
resistant ~ Staphylococcus  aureus
(MRSA) is spreading worldwide
among humans and  animals,
including horses. Many reports of
MRSA colonization and infection
in horses come from Canada and
involve MRSA of sequence type
(ST) 8, classified by pulsed-field gel
electrophoresis (PFGE) as Canadian
MRSA-5 or USA500. STS is thought
to be a human epidemic clone that
has adapted to horses (1). Another
MRSA type, ST398, has recently
begun spreading in FEurope and
North America and is associated with
livestock (2). In the Netherlands,
MRSA of ST8 (spa-type t064) and
ST398 (spa-type t011), which belong
to the livestock—associated CC398,
predominate in clinical samples from

LETTERS

horses (3). To date, human clinical
infections with livestock—associated
MRSA are uncommon in persons
who have not had contact with pigs
or calves (2). In this case study, we
describe the suspected transmission of
MRSA ST398 between a horse and a
girl, which resulted in infection of the
girl’s right foot.

In the Netherlands, a 16-year-
old girl with spinal muscular
atrophy type II (wheelchair-bound
and needing artificial ventilation)
sought treatment at a hospital for
an infected wound on her right foot
thought to be caused by an insect bite
(online Appendix Figure, www.cdc.
gov/EID/content/17/6/1137-appF.
htm). The girl was treated as an
outpatient. The infection did not
respond to empirical treatment with
clindamycin and ciprofloxacin. From
the infected wound, a MRSA strain
that was resistant to clindamycin,
ciprofloxacin, erythromycin, genta-
micin, kanamycin, tetracycline,
and trimethoprim/sulfonamide, and
susceptible to rifampin and fusidic
acid, was isolated 39 days after
initial treatment. Identification of the
bacteria and susceptibility testing
were performed by using Vitek 2
(bioMérieux, Marcy 1’Etoile, France).
The girl did not have a history of
hospital admission in other countries,
nor contact with pigs or calves, but
had had intensive contact with a foal.
No information was available about
hand hygiene practices the girl used
after stroking the foal.

Because the girl was a frequent
visitor to the hospital, according
to the national hospital MRSA
guidelines, decolonization therapy
was indicated. Before therapy began,
her 3 household members and their
animals (7 adult Friesian horses, 2
dogs, and 2 cats) were screened for
MRSA by enrichment culturing. Nasal
swabs were taken from the animals;
nasal, throat, and perineal samples
were taken from the humans. MRSA
with an identical susceptibility pattern
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was isolated from a sample taken from
the nares of the girl’s healthy Friesian
foal. The foal had been hospitalized at
a horse clinic 2 months earlier because
of a wound infection and had been
treated with antimicrobial drugs, but
no samples had been taken from the
horse’s wound at that time. All other
screening samples were negative for
MRSA. The girl’s wound healed after
application of mupirocin ointment
to the nares and perineum (3x/d for
5 days), washing of the body with
chlorhexidine shampoo (1x/d for
5 days), and oral administration of
fusidic acid and rifampin for 7 days;
samples taken were negative for
MRSA. The girl was advised not to
touch the foal until it too was negative
for MRSA. Without therapy, and
within 3 months, the foal was negative
for MRSA (confirmed by 3 repeated
negative cultures of nasal samples by
enrichment culturing).

Isolates from the girl and the
horse were further investigated by
Martineau PCR targeting the tuf gene
(4), mecA PCR (5), ST398-specific
PCR (6), spa typing (7), and PFGE
using Smal and Cfr9I as restriction
enzymes (8). Both isolates were
identified as S. aureus, were mecA
positive, belonged to ST398, were spa
type t011, were nontypeable by PFGE
using Smal, and had indistinguishable
PFGE patterns using Cfrol.

Colonization of persons in contact
with infected or colonized horses has
been widely reported (1-3). Clinical
MRSA infections of humans associated
with horse contact, however, are rare
and, to our knowledge, only 2 reports
have been published. The first report
of a human infection came from
Canada and concerned a veterinarian
who had a tattoo site infection with
Canadian MRSA-5, (ST8, SCCmec
type 1V, spa type t007) (9). Human
skin infections with Canadian MRSA-
5 associated with horse contact were
also reported from 3 persons who
worked in a foal nursery (10). MRSA
ST398 spa-type tO11 are cultured

1138

regularly from equine samples at the
horse clinic (3); therefore, the foal
probably became colonized during its
hospitalization. Livestock-associated
MRSA infections are rare in humans
in the region where the girl lives,
and human-to-human transmission
of MRSA ST398 is uncommon.
In addition, the girl was severely
handicapped and could not travel
freely. Therefore, we theorize that the
foal, which was stabled in a barn at
her home, was the most likely source
of the infection. It is also possible
that the girl and the foal contracted
MRSA from an unidentified common
source or that the foal was exposed
by the girl, although this is less
likely. Close collaboration between
the pediatrician, infection control
practitioner, veterinarians, and the
human microbiologist was necessary
to identify the suspected source of
infection.
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Screening for
Pandemic (H1N1)
2009 Virus among

Hospital Staff,

Spain

To the Editor: After the
emergence of pandemic (HIN1) 2009
virus, measures for its control were
taken quickly (e.g., isolation of affected
patients and use of gowns, gloves,
and NO95 respirators) when a clinical
suspicion of pandemic influenza was
established (1). One population group
frequently exposed to this virus is
health care staff. These circumstances
prompted us to implement a screening
program for the pandemic (HINTI)
2009 virus among personnel working
at our hospital in Marbella, Spain.

Costa del Sol Hospital is a 250-
bed, second-level center located on
the Mediterranean coast. A proposal
was made to staff working in the
emergency and internal medicine
areas that nasal and pharyngeal
samples to identify the virus by real-
time PCR should be taken weekly
over 12 consecutive weeks, from the
third week of September 2009 to the
third week of December. In addition
to providing samples, each worker
would be asked to complete a health-
status questionnaire regarding his
or her vaccination record and the
presence of signs or symptoms. Signs
and symptoms to be reported in the
questionnaires included fever, runny
nose, painful swallowing, coughing,
sore throat, diarrhea, vomiting,
headaches, muscle pains, and general

Emerging Infectious Diseases * www.cdc.gov/eid ¢ Vol. 17, No. 6, June 2011

indisposition; 1 question also asked
whether, during the previous week, a
confirmed diagnosis of influenza with
a positive PCR for pandemic (HIN1)
2009 virus had been made in the
respondent’s household.

At the outset, 60 members of
the hospital staff volunteered to
participate. Those who missed >4
sample tests, or >2 consecutive ones,
were considered to have abandoned
the study. Of the 36 staff members who
completed the study, 27 were women
(75%). The participants’ average age
was 37 years (CI 95%: 34.8-39.4).
Sixteen were doctors, 16 were nurses,
2 were nursing auxiliary staff, and 2
were hospital orderlies. During the
monitoring period, 5 (13%) subjects
exhibited coughing, 7 (20%) had runny
noses, 3 (8%) experienced painful
swallowing, 6 (16%) had headaches,
and 1 (2%) felt generally unwell.
Nearly 75% stated they washed their
hands with antiseptic lotion >20x/d.
Three workers were vaccinated
against seasonal and pandemic
influenza, while only 1 was vaccinated
against pandemic (HIN1) 2009 alone.
None took oseltamivir. Five positive
samples were identified (13.8% of the
study population) being obtained from
four doctors and one nurse, all women.
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@ PCR-HS
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+ 10 -
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S 6
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The 4 doctors had signs and symptoms
for 24-48 hours consisting of fever,
general indisposition, and coughing;
none of the 4 required hospitalization.
The nurse was a woman 26 years of
age with no influenza symptoms and
with a positive PCR result on week 5.
None of these 5 workers had received
any influenza vaccination.

Three workers reported that a
diagnosis of pandemic (HIN1) 2009
influenza had been made with respect
to a member of their household, but
none of the workers had a positive
PCR result. The distribution of positive
PCR results in our hospital during the
study is shown in the Figure.

It had previously been hypo-
thesized that the incidence of
asymptomatic cases would be higher
than the incidence of symptomatic
cases (2) overall in persons with
high exposure (3). However, among
the study population, only 1 person
with positive PCR results was
asymptomatic.

Health care workers may have
been exposed in a gradual manner
from the beginning of the outbreak
to a few symptomatic forms, which
would explain why so few of them
were actually affected. Of the workers
in the emergency department who

7 8
Week

9 10 11 12 13 14

Figure. Number of PCR-confirmed cases of pandemic (H1N1) 2009 virus infection in the
emergency department (PCR-ER), hospitalized patients (PCR-HP), and participants (PCR-
HS) in a study of screening for pandemic (H1N1) 2009 virus among health care workers,

Spain, September-December 2009.
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were not part of the study, none were
diagnosed with pandemic (HINI)
2009 during the study period.

Our study began during the week
in September 2009 in which the
overall rate of incidence of pandemic
(HIN1) 2009 in Spain reached 77.8
cases per 100,000 inhabitants (4), a
level that was above the threshold
established for the previous influenza
season, and ended during the week
in which influenza activity fell below
this threshold level (5). Therefore, the
study spanned the full cycle of the
epidemic. The national peak, with an
overall rate of incidence of 372.7 cases
per 100,000 inhabitants, occurred in
week 10 of our study.

This series included 1
asymptomatic carrier. We do not know
if that finding could reflect a false-
positive test or a low-virulence viral
presence.

Notably, among the population
of health care workers taking part
in the study, only 4 (11%) had been
vaccinated against the novel form
of the influenza A virus, and none of
them had positive PCR results for
pandemic (HINT1) 2009 virus. On the
other hand, 5 (15%) of workers not
vaccinated had a positive PCR result.
This finding suggests that, despite the
climate of uncertainty concerning the
evolution of the influenza outbreak,
hospital workers had a greater fear
of possible side effects of the vaccine
than of the disease itself.
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Pandemic (H1N1)
2009 and HIV
Infection

To the Editor: In the United
States during spring and fall of 2009,
pandemic (HINI) 2009 influenza A
virus resulted in 2 major outbreaks
of disease. Initial reports identified
immunosuppression, including HIV
infection, as a risk factor for the
development of severe influenza (1-
5). Subsequent reports did not confirm
this association, but the number of
HIV-infected patients in these studies
was small (6,7). We describe the
clinical course of pandemic (HINI)
2009 in HIV-infected persons in a US
hospital.

During 2009, 23 cases of
laboratory-confirmed pandemic
(HINT1) 2009 in HIV-infected persons
were identified at Harborview Medical
Center (Seattle, WA, USA) by
querying the University of Washington
HIV Information System (a database
that enables complete capture of all
HIV testing results at Harborview
Medical Center) and by querying
the Harborview Infection Control
Registry for influenza subtype HIN1
infections. Most cases occurred during
October and November. Baseline
patient characteristics are noted in the
Table. Most patients who sought care
had fever and cough; median duration
of symptoms before seeking care was
4 days. Overall mortality rate for the
entire cohort was 8.7%.

Of the 23 patients, only 2 were
not treated for influenza; each had
mild signs and symptoms and neither
required hospital admission. Each of
the remaining 13 outpatients received
a 5-day course of treatment with
oseltamivir. The 8§ patients who required
hospitalization received therapy for a
median of 6 (range 1-22) days.

Overall mortality rate among
HIV-infected patients hospitalized
for pandemic (HINI) 2009 infection
was 25% (2 of 8 patients). The 2
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Table. Baseline characteristics for HIV-infected patients with pandemic (H1N1) 2009, Seattle, Washington, USA, 2009*

All patients, Inpatients, Outpatients,
Patient characteristics n=23 n=8 n=15 p valuet
Demographics
Male sex 19 (83) 5 (63) 14 (93) 0.1
Median age, y (range) 43 (22-72) 46 (34-72) 42 (22-64) 0.5
Race/ethnicity 1.0
White 14 (61) 5 (63) 9 (60)
Black 5(22) 2 (25) 3 (20)
Hispanic 4 (17) 0 4(27) 1.0
Other/refused to answer 4 (17) 1(13) 3 (20)
History
Received 2009-10 seasonal influenza vaccine before illness 14 (61) 6 (75) 8 (53) 0.1
Ever smoked 15 (65) 7 (88) 8 (53) 0.2
HIV-associated factors
CD4 count, cells/pL, median (range) 308 (32-1,024) 147 (32-1,024) 438 (119-833) 0.06
Undetectable HIV-1 RNA 19 (83) 6 (75) 13 (87) 0.6
Receiving antiretroviral therapy 21 (91) 8 (100) 13 (87) 0.5
Predisposing risk factors 15 (65) 6 (75) 9 (60) 0.5
Prior lung disease 8 (35) 5(63) 3(20) 0.07
Cardiovascular disease 4 (17) 3(38) 1(6.7) 0.1
Obesity, body mass index >30 4 (17) 1(13) 3 (20) 1.0
Neutropenia 3(13) 2 (25) 1(6.7) 0.3
Receiving immunosuppressive agent 3(13) 3(38) 0 0.03
Malignancy 4 (17) 2 (25) 2 (13) 0.6
Diabetes 2(8.7) 0 2(13) 0.5
Signs and symptoms
Fever 18 (78) 7 (88) 11 (73) 0.6
Fatigue 5(22) 2 (25) 3(20) 1.0
Malaise 11 (48) 7 (88) 4(27) 0.009
Myalgia 10 (43) 3(38) 7 (47) 1.0
Sore throat 5(22) 2 (25) 3 (20) 1.0
Cough 21(91) 8 (100) 13 (87) 0.5
Dyspnea 8 (35) 4 (50) 4(27) 0.4
Nausea/vomiting 10 (43) 2 (25) 8 (53) 0.4
Median duration of symptoms before seeking care, d (range) 4 (0-30) 4.5 (0-10) 3 (1-30) 0.6
Physical examination findings
Median temperature, °C (range) 38.0 (35.7-40.2) 39.1(37.3-40.2) 37.7 (35.7-38.5)  0.001
Median heart rate, beats/min (range) 96 (69-129) 109 (80-127) 94 (69-129) 0.1
Mean arterial blood pressure, mm Hg (range) 94 (66-116) 89 (66-98) 97 (75-116) 0.05
Median respiratory rate, breaths/min (range) 20 (14-40) 22 (18-40) 19 (14-36) 0.04
Abnormal lung sounds 11 (48) 8 (100) 3(23) 0.001
Laboratory findings
Leukocyte count, cells x 10%L (range) 453 (0.53-10.8) 3.2 (0.53-10.8) 5.4 (2.8-9.4) 0.4
Leukopenia, <5,000 cells/uL 9 (39) 5 (63) 4 (40) 0.6
Chest radiograph findings, new infiltrate 6 (26) 5 (63) 1(13) 0.1
Care received
Antiviral treatment for influenza 21 (91) 8 (100) 13 (87) 0.5
Intensive care unit admission 3(13) 3(38) NA
Mechanical ventilation 2(8.7) 2 (25) NA
Vasopressors 2(8.7) 2 (25) NA
Outcomes
Secondary pneumonia 3(13) 3(38) 0 0.03
Thrombotic complications 1(4.6) 1(13) 0 0.4
Died 2(8.7) 2 (25) 0 0.1

*Values are no. (%) patients except as indicated. Among the 15 outpatients, 13 had a lung examination documented, 10 had a leukocyte count
performed, and 8 had a chest radiograph taken. NA, not applicable.
tTFor comparison of characteristics between inpatients and outpatients.
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inpatients who died had each received
>14 days of therapy with oseltamivir.
Three inpatients were admitted to the
intensive care unit (ICU); of these,
2 had hypoxemic respiratory failure
and bilateral infiltrates at the time
of admission and a later diagnosis of
acute respiratory distress syndrome,
and 1 was hospitalized with fever
and hemodynamic instability. Each
patient with acute respiratory distress
syndrome subsequently died; 1 had
methicillin-resistant ~ Staphylococcus
aureus pneumonia at the time of
admission, and 1 had severe hypoxemic
respiratory  failure requiring the
use of rescue therapies (e.g., prone
positioning and inhaled nitric oxide)
and later treatment for ventilator-
associated pneumonia. Of the 2
patients who died, 1 had concurrent
conditions, including preexisting
interstitial lung disease (believed to be
associated with crack cocaine use) and
a low CD4 cell count of 127 cells/uL,
and 1 had a preserved CD4 cell count
>1,000 cells/uL, but 8 days passed
before anti-influenza therapy was
started, and thrombotic complications
developed before death. The lengths
of ICU stay for the patients who died
were 13 and 29 days.

Our findings are similar to
those reported by others, suggesting
that HIV infection alone does not
appear to be a risk factor for severe
pandemic (HINI) 2009, provided
that patients are not severely
immunocompromised, do not have
other risk factors associated with
poor outcomes, and are treated
for influenza soon after signs and
symptoms develop (6-9). Most of
the 23 patients described here had
mild disease and were treated as
outpatients. Only 3 required ICU
admission, and 2 of these died.
Although the mortality rate reported
here is higher than that reported in
other studies, our sample size was
relatively small, and the patients who
died had additional risk factors for
poor outcomes.

1142

Our study has several limitations.
It is a retrospective study, and HIV-

infected patients at Harborview
Medical Center were not all
prospectively tested for pandemic
(HIN1) 2009. Most pandemic

(HINT) 2009 virus was detected by
reverse transcription PCR of nasal
swab specimens; this testing was
only available after October 2009,
during the second wave of influenza.
Infections occurring during the spring
were diagnosed by insensitive testing
with fluorescent antibody and culture,
diagnosed by clinical criteria alone
and not included in this analysis, or
missed altogether.

Because of differences in
pandemic (HIN1) 2009 virus testing,
we were unable to compare the
incidence of pandemic (HINT) 2009
virus infection and outcomes between
HIV-infected and HIV-uninfected
patients. A total of 189 persons
received a diagnosis of pandemic
(HIN1) 2009 at Harborview
Medical Center in 2009, and 79 were
hospitalized. A total of 8 (10%) of 79
patients with pandemic (HIN1) 2009
died, including the 2 HIV-infected
patients reported here. However,
during the peak of the epidemic, many
HIV-infected outpatients, who were
receiving antiretroviral therapy and
had preserved CD4 cell counts, were
advised to remain at home if they had
mildinfluenza-like symptoms and were
therefore not tested for influenza. This
circumstance could have produced a
bias toward diagnosing and reporting
only more severe disease. Outpatients
who had influenza-like symptoms
were tested and treated empirically
pending test results. Our case series of
HIV-infected patients with pandemic
(HINT) 2009 at a single institution in
the United States suggests that HIV
itself does not appear to be as major
a risk factor for severe disease as are
other previously reported concurrent
conditions, delays in treatment, and
development of secondary bacterial
pneumonia.
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Swine Influenza
Virus A (H3N2)
Infection in Human,
Kansas, USA, 2009

To the Editor: Triple-reassortant
swine influenza viruses (SIVs), which
contain genes from human, swine,
and avian influenza A viruses, have
been enzootic among swine herds in
the United States since the late 1990s
(1). Although uncommon, occasional
transmission  of  triple-reassortant
SIVs from swine to humans has
occurred (2-4). Before April 2009,
only limited, nonsustained human-
to-human transmission of SIVs had
been reported (5-7). Although an
animal source for pandemic (HINT1)
2009 virus has yet to be identified,
the pandemic strain resulted from the
reassortment of 2 different lineages of
SIV (8).

On July 28, 2009, a 12-year-
old Kansas boy sought treatment for
fever, cough, and sore throat. Results
of an influenza rapid antigen test were
positive, and a specimen was sent to
the Kansas Department of Health and
Environment for further testing. Real-
time reverse transcription PCR (rRT-
PCR) testing determined the virus
contained the surface hemagglutinin
(HA) gene of influenza A (H3) and the
internal nucleoprotein gene common
to all triple-reassortant SIVs (9). The

Emerging Infectious Diseases * www.cdc.gov/eid ¢ Vol. 17, No. 6, June 2011

specimen was sent to the Centers
for Disease Control and Prevention
(Atlanta, GA, USA) on August 3 and
identified as swine-origin influenza
virus A (H3N2) by rRT-PCR and
sequence analysis.

The patient reported that during
July 23-25, 2009, he touched healthy-
appearing swine multiple times
while attending a county fair. The
boy received a standard treatment
course of oseltamivir and recovered
completely. None of his 3 household
contacts attended the fair, and none
reported signs or symptoms of illness
in the weeks afterward.

The Kansas Department of Health
and Environment and the local health
department collaborated with the
county extension office to identify
and interview swine exhibitors at the
county fair, focusing on influenza
symptoms among exhibitors and
household contacts during the week
before and after the fair. Twenty-seven
(79%) of 34 exhibitors participated
in the survey; none reported signs or
symptoms of influenza-like illness,
defined as fever (temperature >100°F)
accompanied by either cough or sore
throat. Two household contacts of
separate exhibitors each reported a
low-grade fever (<100°F) and sore
throat in the week after the fair. Both
touched swine while attending the
fair. Both visited a physician’s office;
neither was tested for influenza; and
symptoms of both resolved without
treatment. The veterinarian overseeing
the swine barn reported no signs of
respiratory illness among the swine
during the fair. Most swine exhibited
were slaughtered at the fair’s
conclusion.

On August 7, the Kansas Animal
Health Department collected nasal
swab specimens and blood samples
from 13 swine belonging to 7
exhibitors. All samples were delivered
to the Kansas State Veterinary
Diagnostic Laboratory for analysis
by influenza matrix rRT-PCR and
virus isolation on nasal swab samples

LETTERS

and hemagglutination inhibition (HI)
assays against classical swine influenza

virus  (HIN1) (A/swine/lowa/73)
and the prototype swine influenza
virus  (H3N2) (A/swine/Texas/98)

on serum samples. In addition, the
influenza virus (H3N2) “county fair”
isolate, A/Kansas/13/2009 (H3N2),
was sent from the Centers for Disease
Control and Prevention, amplified,
and used to develop a second HI
assay that included the original swine
serum samples as well as paired
convalescent-phase samples from 3 of
the swine (Table).

Influenza matrix RT-PCR and
virus isolation on nasal swab samples
were negative. HI assays demonstrated
little or no antibody against the
influenza (HIN1) indicator virus and
low-level antibody reaction against
the prototype swine influenza virus
(H3N2). However, HI titers against the
“county fair” influenza virus (H3N2)
showed consistently elevated titers,
which suggested that the animals
might have been exposed to the virus
2 weeks earlier, during the time of
the fair. The swine may have cleared
the virus by the time the nasal swabs
were collected, but without positive
RT-PCR or virus isolation results, the
situation remain inconclusive.

We compared the HA gene
segmentofA/Kansas/13/2009 (H3N2)
with recent animal and human
influenza (H3N2) viruses by using
the neighbor-joining method, and it
clustered with the HA from recent
triple-reassortant SIV (H3N2) isolates
(online Appendix Figure, www.
cdc.gov/EID/content/17/6/1143-
appF.htm) (10). A/Kansas/13/2009
(H3N2) shares >97% nucleotide
identity with 2 swine viruses reported
to have caused human infections,
A/Ontario/RV1273/2005 and A/
Ontario/1252/2007, and  >90%
nucleotide identity with currently
circulating seasonal (H3N2)
viruses, such as A/Perth/16/2009.
Sequence analysis for the remaining
7 gene segments confirmed A/
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Table. Hemagglutination inhibition assay titers for 3 influenza strains from swine
exhibited at county fair, by date of blood draw, Kansas, 2009*

August 7 titers August 31 titers
Swine Subtype Subtype “County fair,” Subtype “County fair,”
ID no. HIN1t H3N2t subtype H3N2§ H3N2t subtype H3N2§
1 <10 20 320 1 i
2 <10 10 160 1 i
3 <10 40 640 T 1
4 <10 40 640 T T
5 <10 80 640 T T
6 <10 40 640 1 q
7 <10 320 640 | T
8 10 10 160 1 q
9 <10 80 640 | T
10 <10 40 320 <10 80
11 <10 80 320 10 320
12 <10 20 160 20 80
13 10 <10 40 T 9

*HI, hemagglutination inhibition; ID, identification.
tStrain A/Swine/lowa/79 (H1N1).

1Strain A/Swine/Texas/98 (H3N2).

§Strain A/Kansas/13/2009 (H3N2).

{ITen of the original 13 swine were slaughtered before convalescent-phase serum could be

collected.

Kansas/13/2009 as triple-reassortant
SIV (H3N2), belonging to the same
lineages as the genes for the reference
virus A/swine/Texas/98 (data not
shown). A full genome sequence for
A/Kansas/13/2009 (H3N2) has been
submitted to GenBank (accession
nos. GU937743-GU937750).

This case emphasizes the
importance of epidemiologic and
laboratory surveillance in arcas where
humans and swine are in close contact.
When novel influenza A infection
occurs in humans, joint investigations
by local, state, and federal public
health and animal health agencies
are key to determining the source of
infection and extent of transmission.
The worldwide spread of pandemic
(HIN1) 2009 virus emphasizes
the ongoing public health threat of
interspecies influenza transmission.
Improved surveillance among swine
may lead to early identification of
novel viruses with pandemic potential
and provide early opportunities to
implement control measures.
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Severe
Leptospirosis
Similar to
Pandemic (H1N1)
2009, Florida and
Missouri, USA

To the Editor: Leptospirosis is
caused by pathogenic spirochetes of
the genus Leptospira and transmitted
through direct contact of skin or
mucous membranes with urine
or tissues of Leptospira-infected
animals or through indirect contact
with contaminated freshwater or soil.
Leptospirosis shares common clinical
signs with influenza, including fever,
headache, myalgia, and sometimes
cough and gastrointestinal symptoms.
During 2009, acute complicated
influenza-like illness (ILI) and rapid
progressive pneumonia were often
attributed to pandemic (HIN1) 2009;
however, alternative final diagnoses
were reported to be common (1). We
report 3 cases of severe leptospirosis
in Florida and Missouri with clinical
signs similar to those of pandemic
(HINT) 2009.

Patient 1 was a 40-year-old
Florida man who sought treatment at
an emergency department after a 4-day
history of fever, myalgia, calf pain,
malaise, and headache in July 2009.
ILI was diagnosed. Laboratory testing
was not performed, and the patient
was instructed to take ibuprofen.
Three days later, jaundice developed.
He was admitted to an intensive-care

unit with a diagnosis of hepatitis and
acute renal failure. The man raised
horses, goats, and chickens on his
farm and was frequently employed to
control rat infestations at an auto parts
store and warehouse. Leptospirosis
was suspected. Doxycycline was
administered, and the man recovered
and was discharged on the eighth
day of hospitalization. Leptospira-
specific immunoglobulin M
antibodies were detected by dot blot
(ARUP Laboratories, Salt Lake City,
Utah, USA) on the second of paired
consecutive blood specimens.

Patient 2 was a 17-year-old
Missouri woman with a history of
obesity. She was hospitalized in
August 2009 with a 5-day history of
fever, myalgia, calf pain, malaise,
headache, nausea, vomiting, dyspnea,
and cough, complicated by acute renal
failure. The diagnosis on admission
was viral infection. On the third day
of hospitalization, severe pneumonia
and respiratory failure developed, and
she was administered vancomycin,
piperacillin/tazobactam, levofloxacin,
and doxycycline. She died the same
day. Ten days before illness onset,
she had swum in a creek near her
residence.

Patient 3 was a 59-year-old
Florida man with a history of obesity
and diabetes mellitus. He sought
treatment at a clinic in September
2009 and reported a 5-day history
of fever, myalgia, malaise, nausea,
abdominal pain, and dyspnea. He was
treated for gastritis. Two days later,
he came to an emergency department
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and was admitted to the hospital with
severe pneumonia and multiorgan
failure; he died the next day. The man
had frequently engaged in activities
to control rat infestations on the farm
where he raised chickens, pigs, and
goats.

Although patients 2 and 3 were
neither tested nor treated for influenza
before they died, their clinical signs and
rapidity of death prompted postmortem
suspicion of pandemic (HINI)
2009. Autopsies were performed
and formalin-fixed tissues were
submitted to the Centers for Disease
Control and Prevention (Atlanta, GA,
USA). Histopathologic evaluation
of both patients demonstrated
extensive pulmonary hemorrhage and
interstitial nephritis (Figure, panels
A and B), features consistent with
leptospirosis. Immunohistochemical
tests for leptospirosis, spotted fever
group rickettsiae, and influenza A
were performed on multiple tissues
obtained from patients 2 and 3.
Immunohistochemical evidence of
leptospiral infection was identified in
lung, liver, kidney, heart, and spleen
tissue in both patients (Figure, panels
Cand D).

These cases of severe lepto-
spirosis were reported during the
2009 influenza pandemic. Although
pulmonary hemorrhage (experienced
by patients 2 and 3) is increasingly
recognized as a severe manifestation
of leptospirosis (2), it is also a known
complication of influenza (3). ILI
was initially diagnosed in patient
I, but symptom progression and

Figure. Photomicrographs of lung, liver, and kidney sections from patient 2 during study, Missouri and Florida, USA, 2009. Hematoxylin
and eosin stain showed pulmonary hemorrhage (A) (original magnification x10) and interstitial nephritis (B) (original magnification x5), 2
characteristic pathologic findings of leptospirosis. Immunohistochemical testing showed scattered granular leptospiral antigens in liver (C)
and kidney (D) (original magnification x63). A color version of this figure is available online (www.cdc.gov/EID/content/17/6/1145-F.htm).
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clinical complications, combined
with a history of animal exposure,
prompted the physician to consider
leptospirosis and to initiate appropriate
antimicrobial drug therapy.

Autopsies are  critical  in
determining the reasons for death
after undiagnosed illness. Pulmonary
involvement in cases of leptospirosis

is characterized by congestion
and hemorrhage, usually without
prominent inflammatory infiltrates

(4); pulmonary involvement in cases
of severe pandemic (HINI) 2009
typically manifests as diffuse alveolar
damage (5). Postmortem diagnosis
of leptospirosis was supported by
characteristic histopathologic findings,
including pulmonary hemorrhage
and interstitial nephritis, and was
confirmed by immunohistochemical
tests. Our report illustrates the need
for autopsies in unexpected deaths,
even if the cause appears obvious in a
specific clinical and epidemic setting.

Leptospirosis ceased being na-
tionally notifiable in the United States
in 1994 and is likely underdiagnosed
because it is not routinely considered
in differential diagnoses. However,
outbreaks with exposures similar to
the case-patients we studied have been
periodically reported in the United
States (6-8). Because leptospirosis
commonly manifests as acute febrile
illness, cases can be underrecognized
during infectious-disease epidemics
(e.g., dengue) (9). Leptospirosis
should be included in the differential
diagnosis of acute febrile illness in the
United States and other industrialized
countries. Epidemiologic clues include
recreational or occupational water
exposure; animal exposure (including
rodents) in the home or the workplace,
travel to tropical areas, and water
exposure during travel. These risk
factors for leptospirosis are increasing
in industrialized countries (10).
Thorough patient-history reviews and
consideration of alternative diagnoses
are needed for cases of respiratory
illness during an influenza pandemic.
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Coronavirus HKU1
in Children, Brazil,
1995

To the Editor: Coronavirus
HKUI is a newly identified human
coronavirus (HCoV) that was reported
first in 2005 in Hong Kong Special
Administrative  Region, People’s
Republic of China; later in Australia,
Europe, and the United States, and
more recently in Brazil, demonstrating
a global distribution (1-3). We
examined the circulation of HCoV
in Brazil and the possible presence
of the new HCoV types, with special
attention to coronavirus HKUI1, in
samples collected back to 1995, tested
by using universal coronavirus PCR.

The epidemiologic  profile
of HCoV was retrospectively
investigated with samples collected
during March-December 1995 in a
pediatric ward of University Hospital,
Sao Paulo University, Sao Paulo,
Brazil. The Ethics Committee on
Research Involving Human Subjects
of'the Institute of Biomedical Sciences,
University of Sao Paulo, approved the
study. Samples of nasopharyngeal
aspirates were collected from 169
hospitalized children, ages 7 days—15
years, of whom 104 had respiratory
symptoms, 23 had enteric disease,
and 3 had both (4). The mean age of
the study population was 19.6 months
(median 7 months). Viral nucleic acid
was extracted from specimens by using
Trizol (Invitrogen, Carlsbad, CA,
USA) following the manufacturer’s
instructions. Total RNA was then
submitted to reverse transcription PCR

with a High-Capacity cDNA Archive
Kit (Applied Biosystems, Foster City,
CA, USA) by using random primers
according to the manufacturer’s
instructions. The cDNA obtained was
screened with primers able to amplify
a 220-bp product in the conserved
polymerase region of all known
HCoVs (5) and other coronaviruses
(e.g., bovine coronavirus). We used
cDNA obtained from cultured human
rectal tumor cell line HRT-18G cells
inoculated with bovine coronavirus
strain Kakegawa as positive controls
for PCR.

In an attempt to improve the
sensitivity of HKU1 detection, we
analyzed samples with negative
results by PCR with a nested PCR
specific for coronavirus HKUI.
This nested assay was designed on
an alignment of our HKUI-positive
sample sequence (BRA169) and
different HKU1 genotype sequences
deposited in GenBank. Primers
Fn-HKU1 (forward 5'-CGTGCYA
TGCCAAATATTTTGCG-3', HKU1-
NC 006577, nt 15433-15454) and
Rn-HKUI (reverse 5-TAGCAACC
GCCACACATAAC-3', HKUI-NC
006577, nt 15562—15581) produced an
amplicon of 149 bp. The nested PCR
was run in a 50-pL reaction comprising
10 puL of PCR product, 1.5 units of
DNA Polymerase (Biotools, Madrid,
Spain), 1 umol/L of each primer,
200 umol/L of each dNTP (Applied
Biosystems), 2 mmol/L MgCl,, and 1x
buffer. PCR mixtures were heated to
95°C for 5 min, followed by 35 cycles
of 1 min at 95°C, 30 s at 62°C, and
40 s at 72°C, followed by a final 10

LETTERS

min at 72°C. Clinical samples positive
for HKU1 were used as positive
controls in the HKUI nested PCR.
All fragments obtained from PCR and
nested PCR were analyzed in a 2% (wt/
vol) agarose gel by electrophoresis,
stained with 0.5 pg/mL of ethidium
bromide, and subsequently sequenced
to confirm the type of coronavirus.
Nucleotide sequencing reactions were
performed on both amplicon strands
by using an ABI PRISM Big Dye
Cycle Sequencing Kit with the ABI
PRISM 3100 automatic sequencer
(Applied Biosystems).

Six (3.6%) samples tested
positive for HCoV-HKU1: 2 samples
by PCR and 4 by nested PCR. HCoV
types 229E, OC43, and NL63 were
not detected in any sample by PCR.
Samples positive for HCoV were
associated with pertussis, pneumonia,
bronchiolitis, and diarrhea (Table).

In a recent review, an analysis of
18 studies indicated that the median
(range) incidence of HCoV-HKUI1
was 0.9% (0%—4.4%) (2), which is
similar to the detection rate in our
study. To our knowledge, the only
study that has screened for HKU! in
Brazil found that 0.48% of children
were positive for HKUT1 (3), which is
lower than our results.

Although we did not detect
other HCoV types, all HCoV types
were detected previously in Brazil in
samples collected during 2006-2008
(3,6). The absence of detection of
229E, OC43, and NL63 HCoV might
have resulted from the seasonality and
natural viral year cycle or from the
characteristics of the children studied

Table. Epidemiologic and laboratory data of children with coronavirus infection, Brazil, 1995*

Specimen no.: HCoV Sample Detection method, fragment
strain by pol analyses Age/sex collection date Clinical diagnosis Co-infections sequenced

09: HKU1A 3 mo/F Mar Pertussis ND Nested PCR, 143 bp

37: HKU1A 2 mo/M Apr Bronchiolitis plus RSV Nested PCR, 143 bp

bronchopneumonia

90: HKU1B 4 mo/M Jul Upper respiratory infection ND Nested PCR, 143 bp

99: HKU1 B 9y/M Jul Pleural effusion pneumonia ND Nested PCR, 143 bp
104: HKU1 A 2 mo/F Jul Pertussis ND Pancoronavirus PCR, 143 bp
169: HKU1B 3y/F Nov Fever, diarrhea Worms Pancoronavirus PCR, 173 bp

*HCoV, human coronavirus; ND, not detected; RSV, respiratory syncytial virus.

Emerging Infectious Diseases * www.cdc.gov/eid ¢ Vol. 17, No. 6, June 2011

1147



LETTERS

because we included samples from
children hospitalized with or without
respiratory disease.

BLAST search (www.ncbi.nlm.
nih.gov/blast/Blast.cgi) and phylo-
genetic analysis of amplicons from
PCR and nested PCR indicated that
samples were positive for HKUI
genotype B (samples BRAI169,
BRA90, and BRA99) or HKUI
genotype A (samples BRA09, BRA37,
and BRA104). The sequences obtained
in this study have been deposited
in GenBank under accession nos.

FJ931534.1 (BRA169), GU904424
(BRA37), GU904427 (BRA104),
GU904423 (BRA09), GU904425

(BRA90), and GU904426 (BRA99).

This may be the oldest collection
of human samples in which HKU1
has been detected. To our knowledge,
the oldest previous sample positive
for HCoV-HKU1 was detected in
children in Finland during 1996—-1998,
without an exact date specified (7).
Retrospective studies also have been
conducted in the United States and
Greece that showed the HKU! virus
in different countries in Europe and
North America before its discovery
(8,9). We have confirmed the
circulation of HKUT1 coronaviruses in
children in Brazil in 1995.

This work was supported by the
Sdo Paulo Research Foundation and the
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University Level Personnel.
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Macrolide
Resistance-
associated 23S
rRNA Mutation
in Mycoplasma
genitalium, Japan

To the Editor: Mycoplasma
genitalium is now recognized as
a serious pathogen in sexually
transmitted infections (1,2).
Azithromycin regimens have been
commonly used for treatment of M.
genitalium infections (3). However,
failure of azithromycin treatment
has been reported in cases of M.
genitalium—positive  nongonococcal
urethritis (NGU) (4,5), and macrolide-
resistant strains of M. genitalium
have been isolated from case-patients
in Australia, Sweden, and Norway
for whom azithromycin treatment
has failed (4,5). In these strains,
mutations in the 23S rRNA gene were
associated with macrolide resistance,
and mutations in ribosomal protein
genes L4 and L22 were also found
(5). Surveillance for antimicrobial
resistance of M. genitalium is
essential to identify antimicrobial
resistant strains and to then determine
appropriate treatment. Coculture of
patient specimens with Vero cells
has improved the primary isolation
rate of M. genitalium from clinical
specimens and offered some current
clinical strains for antimicrobial drug
susceptibility testing (6). To determine
their antimicrobial susceptibilities,
a molecular real-time PCR method
has been developed (7,8). However,
isolating M. genitalium from clinical
specimens and antimicrobial drug
susceptibility testing of clinical
isolates  remain  labor-intensive,
time-consuming tasks. In addition,
no methods are available to directly
determine antimicrobial drug
susceptibilities of M. genitalium
in clinical specimens. To monitor
macrolide susceptibilities in clinical
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strains of M. genitalium in Japan,
therefore, we examined M. genitalium
DNA found in the urine of men with
NGU for the presence of macrolide
resistance—associated mutations in
the 23S rRNA gene and the ribosomal
protein genes L4 and L22.

This retrospective study was
approved by the Institutional Review
Board of the Graduate School of
Medicine, Gifu University, Gifu,
Japan. We collected pretreatment
urine specimens from 308 men with
NGU who had visited a urologic clinic
(iClinic) in Sendai, Japan, during
2006 through 2008 and stored the
specimens at —70°C. Each man gave
informed consent. Twenty-five of
58 urine specimens confirmed to be
positive for M. genitalium by PCR-
based assay were randomly chosen
for this study and subjected to DNA
purification. The 23S rRNA gene
and the ribosomal proteins genes
L4 and L22 of M. genitalium were
amplified from the purified DNA by
PCR as reported previously and then
sequenced (5).

In 1 specimen, we found an A-to-G
transition at nucleotide position
2072 in the 23S rRNA gene of M.
genitalium, corresponding to position
2059 in Escherichia coli (Table). An
A2059 (E. coli numbering) residue
in region V of the 23S rRNA gene is
critical for the binding of macrolides

(9). Mutations of A2058, A2059, and
other 23S rRNA residues within the
macrolide-binding site can confer a
high-level resistance to macrolides in
several bacterial species, including
M. genitalium (5,9). Therefore, M.
genitalium strains that harbor the
A2059G (E. coli numbering) mutation
in the 23S rRNA gene could be highly
macrolide resistant. We also found a
T-to-G transition at nucleotide position
2199 in the 23S rRNA gene of M.
genitalium, corresponding to position
2185 in E. coli, in 3 specimens, but
this mutation has not been associated
with macrolide resistance in other
bacterial species (9).

We found amino acid changes in
L4 and L22 ribosomal proteins in M.
genitalium in 9 specimens. L4 and
L22 ribosomal proteins each have
extended loops, which converge to
form a narrowing in the exit tunnel
adjacent to the macrolide-binding site
(10). Therefore, macrolide resistance—
associated missense mutations in
L4 and L22 tend to be localized
to GIn62-Gly66 in L4 and Arg88-
Ala93 in L22 of E. coli, which are
closest to the macrolide-binding site
(10). All of the amino acid changes
in L4 of M. genitalium found in this
study corresponded to those at the
downstream regions from GIn62-
Gly66 in L4 of E. coli. Of the amino
acid changes in L22 of M. genitalium,

Table. Mutations in the 23S rRNA gene and amino acid changes in L4 and L22
ribosomal proteins of 25 Mycoplasma genitalium strains in the pretreatment urine
specimens of men with nongonococcal urethritis, Japan

No. urine Mutation in the 23S Amino acid change
specimens rRNA gene* L4 L22

1 A2059G - Gly93Glu/Asp109Glu
1 T2185G Val84Gly -

1 T2185G GLu128Gly -

2 T2185G - -

1 - Pro81Ser -

1 - Tyr135Pro —

1 - - Ser81Thr
1 - - Met82Lys
1 - - Asn112Asp
1 - - Arg114Lys
14 - - -

*Nucleotide position in the 23S rRNA gene is according to Escherichia coli numbering. —, identical to

the type strain.
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the only Gly93Glu change found in
M. genitalium harboring the A2059G
(E. coli numbering) mutation in the
23S rRNA gene was located within
the region corresponding to Arg88-
Ala93 in L22 of E. coli. In this strain,
therefore, the Gly93Glu change in L.22
might contribute to the increase of
macrolide resistance. The patient with
NGU, whose specimen exhibited this
strain of M. genitalium that harbored
both the A2059G (E. coli numbering)
mutation in the 23S rRNA gene and in
which the Gly93Glu change in L22 was
detected, was given asingle dose of 1 g
azithromycin and was clinically cured
of NGU. However, the present study
suggests that M. genitalium strains
with high-level macrolide resistance
might have already emerged in clinical
settings in Japan. The emergence and
spread of such a clinical mutant could
threaten the ability of macrolides to
treat M. genitalium infections. We
should continue monitoring macrolide
resistance of M. genitalium clinical
strains. The nonculture approach
used in our study will be useful until
culturing of mycoplasmas from
clinical specimens and antimicrobial
drug susceptibility testing can be
performed easily in laboratories.

This study was supported in part by
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Saffold
Cardioviruses in
Children with
Diarrhea, Thailand

To the Editor: Cardioviruses
currently consist of at least 3 viruses:
Theiler murine encephalomyocarditis
virus, encephalomyocarditis virus,
and Saffold virus (SAFV) (1-4).
Saffold cardiovirus in the family
Picornaviridae was isolated and
identified from fecal specimens of a
child with fever of unknown origin in
the United States (3).

Several reports have documented
the presence of SAFV in fecal
samples and respiratory secretions
(5-10). However, it is not clear
whether SAFV is associated with
any disease, including gastroenteritis
in humans, and epidemiologic data
for SAFV are limited. We report an
epidemiologic survey of SAFV in
children hospitalized with diarrhea in
Chiang Mai, Thailand.

A total of 150 fecal specimens
were  obtained from  children
hospitalized with acute gastroenteritis
in Chiang Mai during January—
December 2007. Patient ages ranged
from >1 to 5 years. SAFV in fecal
specimens was detected by using a
nested PCR and primers specific for
the virus 5’ untranslated region (7). A
negative control was also included to
monitor any contamination that might
have occurred during the PCR.

SAFVs detected were further
analyzed by amplification of the
viral protein (VP) 1 gene (6,9,10)
and direct sequencing of the VPI
PCR amplicon by using the BigDye
Terminator Cycle Sequencing Kit
(Applied Biosystems, Foster City, CA,
USA). VP1 sequence was compared
with VP1 sequences of reference
strains available in the National
Center for Biotechnology Information
(Bethesda, MD, USA). Phylogenetic
and molecular evolutionary analyses
were conducted by using MEGA4

(www.megasoftware.net). Nucleotide
sequences of SAFV strains described

were  deposited in  GenBank
under accession nos. HQ668170—
HQ668173.

Four (2.7%) of 150 specimens
were positive for SAFV
(CMH023/2007, CMHO038/2007,

CMHO045/2007, and CMH143/2007).
Two of these specimens
(CMH023/2007 and CMH038/2007)
were obtained in February 2007, one
(CMHO045/2007) in March 2007,
and 1 (CMH143/2007) in November
2007. Co-infections with other
viruses were detected in all 4 samples.
Two specimens (CMHO023/2007and
CMHO045/2007), were co-infected
with noroviruses GII/16 and GII/4
genotypes, respectively. One SAFV-
positive sample (CMH038/2007) was
co-infected with a group A rotavirus
GI1P[8] genotype, and another
(CMH143/2007) was co-infected with
human parechovirus.

All  SAFV-positive specimens
were further amplified for the VP1
gene to determine their phylogenetic
lineages and genetic relationships with
other SAFV reference strains. When
we used 3 sets of primers used in other
studies (6,9,10) for amplification of
the VP1 gene, this gene was amplified
only by the primer set reported by
Itagaki et al. (10).

Analysis  of  partial VPI
sequences (369 nt) of 4 SAFV strains
showed that strains CMH023/2007
and CMH143/2007 were highly
conserved (nt sequence identities
>97%). These 2 SAFV strains were
most closely related to the prototype
strain of SAFV1 (EF165067) isolated
in the United States (nt sequence
identity range 87.6%—-88.9%) and
SAFV strains from China (LZ50419,
BCHS895, GL311, and GL377)
(Figure). In addition, the other 2
SAFVs identified in the present study
(CMHO038/2007 and CMH045/2007)
were identical to each other and
closely related to SAFV2 strains
from China (BCHU79, BCHU353)
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and Finland (Finland 2008, FINOS—
13B) (nt sequence identity range
94.8%-95.6%). Phylogenetic analysis
showed that CMHO038/2007 and
CMHO045/2007 were clustered within
the SAFV2 lineage (Figure).

The 4 strains of SAFV were
isolated from children with acute
gastroenteritis who were co-infected
with other viral pathogens (norovirus,
group A rotavirus, and human
parechovirus). Therefore, we could not
determine whether SAFVs identified
in this study were associated with
acute gastroenteritis. The detection
rate for SAFV in children with acute
gastroenteritis (2.7%) in our study
was consistent with that in a study in
Beijing, People’s Republic of China
(3.2%) (9).

Emerging Infectious Diseases * www.cdc.gov/eid ¢ Vol. 17, No. 6, June 2011

Phylogenetic analysis of the VP1
region demonstrated that 2 SAFV
lineages (SAFV1 and SAFV2) were
circulating in Chiang Mai, Thailand.
Further extensive epidemiologic
surveillance of SAFV in other areas
may provide a better understanding
of the distribution, heterogeneity,
and association of SAFV with enteric
diseases in humans.

This study was supported by the
Endowment Fund for Medical Research,
Faculty of Medicine, Chiang Mai
University, Thailand, and in part by Grants-
in-Aid from the Ministry of Education and
Sciences and the Ministry of Health, Labor
and Welfare, Japan.
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Lethal Necrotizing
Pneumonia Caused
by an ST398
Staphylococcus
aureus Strain

To the Editor: The prevalent
colonization of livestock  with
methicillin-resistant ~ Staphylococcus
aureus (MRSA) sequence type
(ST) 398 in many countries is a
cause for consternation. However,
understanding of the emergence of
these organisms and their public
health implications is embryonic.
The perceptions that all MRSA found
in livestock are of ST398 lincage or
that livestock are the only reservoirs
of ST398 oversimplify a complex
epidemiology, therefore, prudence
is required when attributing human
infections with S. aureus ST398 to
livestock reservoirs. The fatal infection
of'a young girl with ST398 methicillin-
susceptible S. aureus (MSSA) is tragic
(1). However, the conclusion by the
authors that “the spread of S. aureus
ST398 among livestock is a matter of
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increasing concern because strains of
this sequence type were able to acquire
PVL [Panton-Valentine leukocidin]
genes” is misleading.

The authors report no history
of livestock exposure and the spa
type reported (t571) is relatively
rare among livestock isolates (2,3).
The isolate from the fatal case was
tetracycline-susceptible and positive
for PVL toxin, while livestock
ST398 isolates have been almost
uniformly tetracycline resistant and
PVL negative. Notably, spa type
t571 ST398 MSSA was detected
in 9 families from the Dominican
Republic living in Manhattan, New
York, without contact with livestock
(4). Furthermore, t571 was the only
spa type of MSSA identified in a study
in the Netherlands of ST398 isolates,
including 3 independent cases of
nosocomial bacteremia in Rotterdam
with no apparent livestock contact (5).
spa type t571 was the predominant
(11%) MSSA type in patients at a
Beijing, China, hospital (6). More
recently, a study of t571 MSSA strains
from cases of bloodstream infections
in France determined that the isolates
differed from pig-borne strains and
shared similarities with strains from
humans in China and virulent USA300
strains (7). These observations concur
with a hypothesis that ST398 strains
of diverse genotype and geographic
origin may also be epidemiologically
distinct (8), and livestock contact
is a notably inconsistent feature of
invasive ST398 infections (5,7-10).

The possibility that variants of
the ST398 lineage may persist in
human populations without livestock
contact should not be dismissed. The
incidence and severity of clinical
infections with ST398 S. aureus in
livestock workers as yet have been
minimal. Understanding the public
health implications of ST398 S. aureus
requires systematic investigation of
their epidemiology in animals and
humans. Human clinical cases of
ST398 S. aureus infection should

not be indiscriminately attributed
to livestock, particularly if isolates
are genotypically dissimilar to those
occurring commonly in animals.

Peter R. Davies,
Elizabeth A. Wagstrom,
and Jeffrey B. Bender
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In Response: We thank Davies
et al. (1) for their interest in our
report of a lethal case of necrotizing
pneumonia caused by a sequence
type (ST) 398  Staphylococcus
aureus strain (2). We fully agree with
their request that ST398 S. aureus
infections not be systematically
attributed to contact with livestock.
They correctly pointed out that several
characteristics of the incriminated
strain, including methicillin and
tetracycline susceptibility, spa type,
and the presence of genes encoding the
Panton-Valentine leukocidin (PVL),
differed from the usual genetic features
of strains isolated from livestock (3,4).
However, we did not state or suggest in
our report that the case originated from
livestock contact. Our aim in reporting
this case was to warn that S. aureus of
the ST398 lineage, regardless of its
host specificity, is able to acquire PVL
genes and provoke severe PVL-related
infection in humans. This observation
adds support to the need for controlling
the increasing animal reservoir of
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ST398 methicillin-resistant S. aureus
(MRSA). Indeed, the recent whole-
genome analysis of an ST398 strain by
Schijffelen et al. (5) highlighted several
specific features of the ST398 genetic
background, including the absence of
a type I restriction and modification
system. Such features have been
proposed to promote horizontal gene
transfer and the uptake of mobile
genetic elements such as the phage-
encoded PVL genes (5). Although
phage-mediated dissemination of PVL
genes into MRSA lineages does not
seem to be the preeminent pathway
leading to the emergence of highly
epidemic PVL-positive MRSA (6), this
eventuality should not be dismissed
with respect to the ST398 lineage,
which possesses all the required
features to become the next MRSA
“superbug” (7).
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Extended-Spectrum
B-Lactamase-
producing
Escherichia coli in
Neonatal Care Unit

To the Editor: Tschudin-Sutter
et al. provide convincing evidence
of transfer of an extended-spectrum
fB-lactamase—producing  Escherichia
coli strain from a mother to her
vaginally delivered twins, then from
the neonates to a health care worker
and other neonates in a neonatal
care unit (1). This finding advances
our understanding of how extended-
spectrum f-lactamase—positive (and,
by extension, other antimicrobial
drug—resistant or virulent strains) E.
coli can spread within the community.

However, the authors’ use of the
term infection for the asymptomatic
colonization that was observed,
including in the mother (who
had asymptomatic bacteriuria), is
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potentially misleading. This term
could perpetuate a line of thinking
that is all too common among
clinicians and leads to unnecessary
antimicrobial drug use, thereby
ironically aggravating the problem of
antimicrobial drug resistance.

Although the first paragraph of
their report implicitly acknowledges
the distinction between infection and
colonization, the rest of the report
(including the abstract) uses the terms
infection or infected interchangeably
with  colonization or colonized.
Examples include “Subsequently,
infection spread by healthcare worker
contact with other neonates,” “a
healthcare worker also was infected,”
and “a urinary tract infection
developed....”

One wonders why, in the absence
of genitourinary symptoms, the
(postpartum) mother’s urine was
cultured and why the positive culture
prompted antimicrobial drug therapy.
This seeming misinterpretation by the
mother’s providers of what probably
was a harmless colonization state as
representing acute disease, and their all
too typical response (i.c., antimicrobial
drug therapy), are to be discouraged
(2). More cautious use of terminology,
to emphasize the distinction between
colonization and infection (which
have radically different therapeutic
implications), may help refine
clinicians’ thinking and practice in this
regard, thereby promoting improved
antimicrobial ~ drug  stewardship
and slowing the antimicrobial drug
resistance epidemic.
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In Response: We thank James
Johnson for the issue that he has
raised in his letter (1). We agree that
distinction of the terms colonization
and infection is crucial to prevent
misinterpretation of clinical findings
and subsequently unnecessary
antimicrobial drug use. The outbreak
occurred in the hospital; therefore,
definitions of nosocomial infections
were used throughout the article (2).

Nosocomial urinary tract
infection is defined by the Centers
for Disease Control and Prevention
as asymptomatic bacteriuria or
symptomatic infection (urinary tract
infection—symptomatic urinary tract
infection; www.cdc.gov/nhsn/PDFs/
pscManual/17pscNosInfDef current.
pdf). (3,4). Therefore, the term
nosocomial urinary tract infection in
our report is correct. However, we
agree with the author that the term
asymptomatic bacteriuria is less than
optimal and it was removed when
we submitted our report. We agree

that the term infection is misleading
for describing spread to health care
workers and that colonization should
have been used. However, the article
clearly states that invasive infection
did not occur in any of the neonates
or health care workers found to be
colonized. In addition, the focus of
the article was to describe the mode of
transmission rather than the distinction
between colonization and infection.
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Emerging
Infections 9

W. Michael Scheld, M. Lindsay
Grayson, and James M. Hughes,
editors

ASM Press, Washington, DC,
USA, 2010

ISBN: 978-1-55581-525-7
Pages: 380; Price: US $154.95

This book is the ninth in the
Emerging Infections series from the
American Society for Microbiology.
The 18 chapters cover the following
diseases and pathogens: influenza
in 2009, human adenovirus 14,
Acanthamoeba polyphaga mimivirus
as a cause of pneumonia, hepatitis
E, lymphocytic choriomeningitis
virus-like  arenavirus  infections,
human T-lymphotropic virus type 1
infections in indigenous populations,
cytomegalovirus  infection  after
transplantation, malignancies and HIV
infection, Arcobacter sp. and food,
multidrug-resistant gram-negative
bacilli, sepsis in Africa, Buruli ulcer,
Plasmodium knowlesi malaria,
neglected tropical diseases, infections
of long-term care, emerging infectious

diseases in mobile populations, the
One Health concept, and emerging
infections of plants.

The book starts with a discussion
of pandemic (HINI) 2009 virus in
Australia. In the state of Victoria, a
major effort was made to limit the
spread of the infection but had little
success. Ultimately, 15%—-20% of the
Victorian population showed evidence
of infection, despite a reproduction
number computed as =<1.6. The
chapter on Buruli ulcer describes some
findings from recent work in Australia
on the disease. There is a discussion
of a small new epidemic focus where
evidence suggests mosquito-borne
transmission,  including  genetic
material identified from mosquitoes
and evidence of protection from the
use of mosquito repellent.

Infections of some special
populations are discussed. It struck
me that pneumonia and urinary tract
infections in residents of long-term
care are hardly emerging infections.
However, the chapter rightly focuses
on demographic shifts and changing

effects of antimicrobial  drugs.
Another group mentioned is mobile
populations. The authors discuss

hepatitis E that is associated with

BOOKS AND MEDIA

refugee camps, but it might have been
helpful to also emphasize that the risk
of communicable diseases in these
settings is primarily of outbreaks of
diseases of the urban poor. The One
Health concept is itself an emerging
idea, resting on the interdependence
of human and animal health and the
implications for disease control.
Overall, this is a worthwhile
book. It is not comprehensive but
aims to update readers on specific
areas in infectious diseases. The text
does this quite well, but it has a heavy
microbiological and clinical focus,
and the public health aspects of the
topics could, in general, be expanded.
For the reader with an interest in the
chapter topics, it is worth perusing.
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The only emperor is the emperor of ice-cream

—Wallace Stevens

Polyxeni Potter

CCSO many, I had not thought death had undone so
many.” These words about the precariousness of the
early years of the 20th century referred to lives lost in war.
T.S. Eliot and other poets and writers, along with many in
the arts and sciences, were grappling with growing cities
and their beleaguered populations and with technological
advancements that allowed the killing of unprecedented
numbers of soldiers in battle. At the same time, they
were swept in a wave of creativity and change centered
in Paris and spreading all over the world. These were the
times of Albert Einstein, James Joyce, Diego Rivera, Igor
Stravinsky, and many others, who were leading scientific,
literary, and artistic trends under the broad umbrella of
modernism as they tried to “make it new” with outlandish
forms and styles.

In the United States, the effects of modernism also
permeated technology, photography, film, and dance.
American painters, many of whom had gone to Europe,
were familiar with modern styles, which they absorbed
and carried to their own continent. Max Weber, along
with Marsden Hartley, John Marin, Georgia O’Keefe, and
others, was part of this avant garde.
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Born in Bialystok, then Russia, Weber immigrated to
the United States with his family, which settled in New
York City when he was 10. He attended public schools and
studied art at the Pratt Institute in Brooklyn. He apprenticed
with painter and printer Arthur Wesley Dow, who ahead of
his time advocated examining visual relationships between
forms rather than working solely with objects and believed
in “filling a space in a beautiful way” rather than recreating
nature. Weber went off to teach in Virginia and Minnesota
to finance travel to Paris, where for a time he studied at
the Académie Julian and received classical training under
painter Jean-Paul Laurens. While abroad, the artist also
traveled to Italy, Holland, and Spain.

In Paris, he made the right connections. He knew
Cézanne; Gauguin; and Picasso, who along with Braque
pioneered cubism, a movement that quickly spread into
sculpture, architecture, literature, and music, moving
beyond single point perspective to capture objects from
many angles at once, forever changing the way we view
the world. He became close friends with Henri Rousseau
and was involved in organizing a course led by Matisse,
a transformative experience in his handling of color. He
exhibited in major Salons.

In cubism objects are broken into parts, analyzed, and
reassembled, their form enriched in the process. Surfaces
often intersect at unusual angles and with the background,
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muddling traditional perception of depth. These radical
concepts immediately resonated with poets and writers,
many of whom were also in Weber’s Parisian circle:
Guillaume Apollinaire, Robert Delaunay, Gertrude Stein.
Like the art of modernism, its poetry was abstract and
multifaceted, complex and demanding. In the United States
some of William Faulkner’s work has been interpreted
in cubist terms, as well as that of Wallace Stevens, who
wrote “Thirteen Ways of Looking at a Blackbird” and other
poems along these lines.

Back in New York, Weber experimented with cubism
as he worked toward his own style. He benefited from a brief
association with talented photographer and art publisher
Alfred Stieglitz and his gallery 291, which promoted
photography as a legitimate method of image making and
advocated modernism. In Stieglitz’s journal Camera Work,
he expanded on his notion of the fourth dimension—"“The
consciousness of a great and overwhelming sense of space-
magnitude in all directions at one time.... It is real and can
be perceived and felt.”

Cinematic innovations fueled Weber’s experiments
with movement and time, as seen in New York at Night
(1915), a painting that conveyed the speed, action, and
dynamic energy of the city. His intent was to express “not
what I see with my eyes but with my consciousness...
mental impressions, not mere literal matter-of-fact copying
of line and form. I want to put the abstract into concrete
terms.” He converted everyday experiences, such as
walking into a dark auditorium to attend a lecture, into
iconic abstractions: “The late hastening visitor finds himself
in an interior of plum-colored darkness... upon which one
discerns the focusing spray-like yellowish-white light, the
concentric, circular rows of seats, a portion of the screen.”
This experience of the dark turned into Slide Lecture at the
Metropolitan Museum (1916).

After the end of his association with Stieglitz, Weber
supported himself by teaching art history, appreciation, and
design at the Clarence H. White School of Photography and
at the Art Students League. Although in the end of his career
he turned to less radical subjects and forms, he continued
to advance the cause of modernism until his death in Great
Neck, Long Island.

One of the first American painters to understand and
embrace cubist analysis and restructuring, Weber was
able to integrate it into the contemporary American scene:
skyscrapers, airplanes, subways, lights, the movies. Initially
rejected for this revolutionary work, he is now recognized
for expressing the ideals and concerns of his times.

While the beginning of the 20th century was marred
by rapid change and the deaths of war, its end was no less
shaken by globalization, social and political strife, and
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on the public health front—brought on by unprecedented
industrial growth, ecologic and demographic changes, and
explosive travel—one of history’s worst pandemics, HIV/
AIDS. A modern plague, this one had all the social and
economic markers of previous scourges and a death toll of
millions.

Figures, on this month’s cover, captures both the
complexity of the scientific challenge of this unknown
and lethal disease and the massive human loss. Oddly
reminiscent of the pathetic piles of bodies in carts and
public graves during the medieval plague pandemic,
Weber’s fractured figures, lyrical but lifeless, are frozen
in time. Masked and mysterious, they seem neither critical
of their demise nor passive and acquiescent. Like Wallace
Stevens’ poetic characters, whether blackbirds or humans
as in “The Emperor of Ice Cream,” they simply are. A
tangled human web, they array nothing. But their closeness
poignantly suggests that we are all in this together, sharing
the human condition, the inevitability of death—in this
case, an early and cruel one.

In regards to HIV/AIDS, modernism seeped into
science. With uncharacteristic speed, the dreaded plague
largely found its match in a multidisciplinary but uniquely
integrated public health approach combining human rights
advocacy and prevention measures and epidemiologic and
surveillance data with virology and immunology. And
although the puzzle awaits final solution, clinical therapies
and rigorous health education have extended the lives of
HIV-infected persons, with public health reaching the same
conclusion as art and poetry: The only element of value is to
“be” alive. Prolong and embrace it. All other considerations
only “seem” important. Or as Stevens put it, “Let be be the
finale of seem / The only emperor is the emperor of ice
cream.”
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Article Title
Taenia solium Tapeworm Infection, Oregon, 2006-2009

CME Questions

1. On the basis of the current population surveillance
study by Dr. O'Neal and colleagues, which of the
following statements about the epidemiology of
cysticercosis in Oregon is most likely correct?

A. Cysticercosis is not a significant clinical or public

health disease in Oregon

Among Hispanics, the annual incidence of

cysticercosis is at least 5.8/100,000 population

. The current incidence of cysticercosis among
Hispanics has not changed since the prior estimate
for Oregon

. The observed incidence in this study likely

overestimates the true incidence of NCC in Oregon

B.

2. You are a public health official in Oregon planning
for needed services related to cysticercosis and NCC.
On the basis of O’Neal and colleagues’ study, which of
the following statements about morbidity and mortality
is most likely correct and therefore likely to be a factor
during planning?

The mortality rate in this study was 10%

Hospitalization at time of diagnosis was rare

. There were no hospitalizations requiring intensive care

. Surgical complications, shunt failure, and adverse
events from prolonged steroid use were noted

oo w>

3. As the public health official described in question 2,
you are now considering appropriate goals of public
health interventions for cysticercosis. Which of the
following statements is most likely correct on the
basis of the current study?

A. Improved selection criteria for household

investigations may increase the likelihood of

detecting current taeniasis infection

Public health intervention should focus on the health

of workplace contacts

. Affected families are already likely to understand how
to prevent transmission

. Clinicians already have a high index of suspicion for
this disease

Activity Evaluation

1. The activity supported the learning objectives.
Strongly Disagree

1 2 3
2. The material was organized clearly for learning to occur.
Strongly Disagree
1 2 3

3. The content learned from this activity will impact my practice.

Strongly Disagree

1 2 3

4. The activity was presented objectively and free of commercial bias.

Strongly Disagree
1 2

Strongly Agree
4 5

Strongly Agree
4 5

Strongly Agree
4 5

Strongly Agree
4 5
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Article Title
Cefepime-Resistant Pseudomonas aeruginosa

CME Questions

1. You are seeing a 61-year-old man admitted for
pneumonia. His blood culture is now growing
Pseudomonas aeruginosa, and you are concerned
regarding the possibility of antimicrobial resistance of
this organism.

3. The patient was treated with antibiotics as an
outpatient prior to hospital admission. Prior treatment
with which classes of antibiotics was found to
increase the risk for cefepime-resistant P. aeruginosa
(CRPA) in the current study?

What was the approximate rate of resistance to A. Aminoglycosides only .
cefepime among isolates of P. aeruginosain the B. Extended-spectrum cephalosporins only
5 ) C. Extended-spectrum cephalosporins, extended-

current study? spectrum penicillins, and quinolones

A. Less than 1% D. Aminoglycosides, extended-spectrum penicillins,

B. 8% and macrolides

0,
g' 421302 4. The patient is diagnosed with CRPA. What does the

2. Which of the following variables independently
increased the risk for P. aeruginosa resistance to

current study suggest regarding the effect of CRPA
vs. cefepime-sensitive P. aeruginosa on the risk for
mortality?

cefepime in the current study? A. CRPA did not confer a higher risk for mortality in any
A. Male sex analysis
T : . B. Only older patients with CRPA were at a higher risk
B. Diagnosis of pneumonia for death
C. Higher Charlson index score C. Only patients with blood isolates for CRPA were at a
D. Transfer from another facility higher risk for death
D. Any infection with CRPA was associated with a
higher risk for death

Activity Evaluation

1. The activity supported the learning objectives.

Strongly Disagree Strongly Agree
1 2 3 4 5
2. The material was organized clearly for learning to occur.
Strongly Disagree Strongly Agree
1 2 3 4 5
3. The content learned from this activity will impact my practice.
Strongly Disagree Strongly Agree
1 2 3 4 5
4. The activity was presented objectively and free of commercial bias.
Strongly Disagree Strongly Agree
1 2 3 4 5
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NEWS & NOTES

EMERGING

INFECTIOUS DISEASES

Upcoming Issue

Understanding the Cholera Epidemic, Haiti, 2010
Rickettsia parkeri Rickettsiosis, Argentina

Neurognathostomiasis, a Neglected Parasitosis of the Central
Nervous System

Asian Lineage of Peste des Petits Ruminants Virus

Severe Plasmodium knowlesi Malaria in Tertiary Hospital, Sabah,
Malaysia

Plasmodium knowlesi, P. falciparum, and P. vivax among Humans
and Mosquitoes Vietnam

Influenza-like lliness during Pandemic (H1N1) 2009, New South
Wales, Australia

Effectiveness of Seasonal Influenza Vaccine against Pandemic
(H1N1) 2009 Virus, Australia, 2010

Transmission of Influenza on International Flights, May 2009

Hansen Disease among Micronesian and Marshallese Persons
Living in the United States

Hantavirus Pulmonary Syndrome, United States, 1993-2009
Epidemiology and Control of Legionellosis, Singapore

ESBL Genes of Escherichia coli in Chicken Meat and Humans,
the Netherlands

Burkholderia pseudomallei in Unchlorinated Domestic Bore
Water, Tropical Northern Australia

Melioidosis in Southern Arizona, USA

Melioidosis in Phnom Penh, Cambodia

Viability of Baylisascaris procyonis Eggs

Hospitalized Patients with Pandemic (H1N1) 2009, Kenya
Pandemic (H1N1) 2009 and Hajj Pilgrims Who Received
Predeparture Vaccination, Egypt

Bartonella spp. Genogroups in Bats, Guatemala

Clonal Genotype of Geomyces destructans among Bats with
White Nose Syndrome, New York

Complete list of articles in the June issue at
http://www.cdc.gov/eid/upcoming.htm

Upcoming Infectious
Disease Activities

July 8-10, 2011

International Society for Infectious
Diseases Neglected Tropical Diseases
Meeting (ISID-NTD)

Boston, MA, USA

http://ntd.isid.org

August 8-19, 2011

12th International Dengue Course
Havana, Cuba
http://www.ipk.sld.cu/cursos
/dengue2011/index.htm

August 27-31, 2011

2011 Infectious Disease Board Review
Course - 16th Annual Comprehensive
Review for Board Preparation
Ritz-Carlton, Tysons Corner

McLean, VA, USA
http://www.IDBoardReview.com

September 17-20, 2011
51st Interscience Conference
on Antimicrobial Agents and
Chemotherapy (ICAAC)
McCormick Place Chicago
Chicago, IL, USA
http://www.icaac.org

October 12-15, 2011

The Denver TB Course

Denver, CO, USA
http://www.njhealth.org/TBCourse

October 20-23, 2011

49th Annual Meeting of the Infectious
Diseases Society of America

Boston, MA, USA
http://www.idsociety.org/idsa2011.htm

November 16-19, 2011

7th World Congress of the World
Society for Pediatric Infectious Diseases
(WSPID 2011)

Melbourne, Australia
http://www.kenes.com/wspid2011
/mailshot/ms3.htm

Announcements

To submit an announcement, send an email message
to EIDEditor (eideditor@cdc.gov). In 50-150 words,
describe timely events of interest to our readers. In-
clude the date of the event, the location, the sponsoring
organization(s), and a website that readers may visit or
a telephone number or email address that readers may
contact for more information.

Announcements may be posted on the journal Web
page only, depending on the event date.
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