











Figure. Origin, NAP types, and relatedness of strains from foods
and humans, Arizona, USA, 2007. All strains were positive by
PCR for binary toxin. Scale bar indicates genetic relatedness. Tox,
toxinotype; Ref, reference; NAP1-r, NAP1-related.

transmission remains the critical control point for prevent-
ing most human CDIs. Nonetheless, our findings highlight
the potential both for selection of virulent or resistant strains
in animals and interspecies transmission through the food
supply. Our data do not prove transmission of C. difficile
from foods to humans but highlight the need for studies
to characterize risks posed by this organism in the human
food supply.
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Bovine Kobuvirus
in Europe

To the Editor: Picornaviruses
(family Picornaviridae) are small,
nonenveloped viruses with single-
stranded, positive-sense  genomic
RNA. Picornaviruses are currently di-
vided into 8 genera: Enterovirus, Aph-
thovirus, Cardiovirus, Hepatovirus,
Parechovirus, Erbovirus, Teschovirus,
and Kobuvirus (1). To date, the genus
Kobuvirus consists of 2 officially rec-
ognized species, Aichi virus and Bovine
kobuvirus, and 1 porcine kobuvirus as
a candidate species (2—4). Aichi virus
(strain A846/88) was first isolated in
1991 from feces of a person with acute
gastroenteritis (2). Bovine kobuvirus
(strain U-1) was detected in 2003 in
bovine serum and fecal samples from
clinically healthy cattle (3); in 2008,
it was isolated from cattle with diar-
rhea (5). Aichi virus and bovine ko-
buvirus were first isolated in Japan.
Porcine kobuvirus (strain S-1-HUN)
was recently identified from domes-
tic pigs in Hungary (4). Aichi viruses
have been also detected in other coun-
tries in Asia (6), Europe (7,8), South
America (7), and northern Africa (9).
Bovine kobuvirus, however, has not
been detected outside Asia (Japan and
Thailand) (3,5).

Kobuvirus genomes are ~8.2-8.4
kb and have a typical picornavirus ge-
nome organization, including leader
(L) protein following structural (VPO,
VP3, and VPI1) and nonstructural
(2A-2C and 3A-3D) regions (1,3,4).
The genetic identity on coding regions
of Aichi virus, bovine kobuvirus strain
U-1, and porcine kobuvirus strain S-1
-HUN is between 35% (L protein)
and 74% (3D region) (3,4). We report
the detection of bovine kobuvirus in
Europe.

In February 2002, a total of 32
fecal samples were collected from
cattle (Bos taurus) in a closed herd of
870 animals in central Hungary; age
groups were 1-9 days (n = 6), 14-17
days (n = 4), 67 months (n = 5), and
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1-7.6 years (n=17). In February 2008,
26 more samples were collected from
animals <20 days of age on this farm.
On the sampling days, no diarrhea was
reported.

Reverse transcription-PCR was
performed by using a new generic
kobuvirus  primer (UNIV-kobu-F,
forward, 5-TGGAYTACAAG(/R)
ATGTTTTGATGC-3', corresponding
to nucleotides 7491-7512 of strain
U-1 and UNIV-kobu-R, reverse, 5'-
TGTTGTTRATGATGGTGTTGA-3,
corresponding to nucleotides 7686—
7707 of strain U-1). The primer de-
sign was based on the viral sequences
of the Aichi virus (AB040749), bo-
vine kobuvirus strain U-1 (bovine,
ABO084788), and porcine kobuvirus
strain S-1-HUN (porcine, EU787450),
which amplify a 216-nt region of 3D
(RNA-dependent RNA polymerase
region) of all species. The continuous
862-nt 3D and 3’ untranslated region
(UTR) of the genome was determined
by using 5/3'RACE Kit (2nd Gen-
eration; Roche Diagnostics GmbH,
Mannheim, Germany) and prim-
ers UNIV-kobu-F and Z20-F-7729
(5'-CCAACATCCTGACTTCTCT
CCT-3', corresponding to nucleotides
7729-7750 of strain U-1). PCR prod-
ucts were sequenced directly in both
directions by using the BigDye Reac-
tion Kit (Applied Biosystems, War-
rington, UK), the PCR primers, and
an automated sequencer (ABI PRISM
310 Genetic Analyzer; Applied Bio-
systems, Stafford, TX, USA). Phy-
logenetic analysis was conducted by
using MEGA version 4.1 (10). The se-
quence of this bovine kobuvirus strain
(kobuvirus/bovine/Aba-220/2002/
Hungary) was submitted to GenBank
under accession no. FJ225406.

Of the 32 samples collected in
2002, two (6.25%), from 1-year-old
animals, were positive for bovine ko-
buvirus; however, no kobuvirus was
found in the samples from 2008. The
2 partial 3D regions (216 nt) were
genetically identical. Strain kobuvi-
rus/bovine/Aba-Z220/2002/Hungary

(FJ225406) had 89%—94% nucleotide
and 96%-100% amino acid identities
to the 19 known Asian bovine kobu-
virus strains in GenBank. Strain Z20
had 93% and 95% nucleotide identi-
ties to U-1 in 3D/3'-UTR (862 nt) and
3’-UTR (174 nt) regions, respectively.
Phylogenetic analysis of the overlap-
ping partial 3D nucleotide sequences
of bovine kobuvirus strain Z20 from
Hungary, together with all published
bovine kobuvirus strains available in
the GenBank database, are shown in
the Figure. Aichi virus and porcine
kobuvirus were included in the tree as
outlier viruses. The phylogenetic tree
confirmed that strain Z20 belonged to
bovine kobuviruses (Figure).

Our detection of bovine kobu-
viruses in Europe confirms a wider
geographic presence of this type of
picornavirus in cattle and suggests
that bovine kobuvirus is common and
potentially distributed worldwide.
Genetic diversity was seen, based on
the 3D regions of bovine kobuviruses;
however, this region shows the highest
genetic identity among the kobuvirus
genetic regions (3,4). Strain Z20 also
confirms the 174-nt 3’-UTR region of
bovine kobuvirus. At this time it is not
clear what diseases (including gastro-
enteritis) are associated with bovine
kobuvirus (3,5). In addition to the bo-
vine kobuvirus, 2 other RNA viruses
that are transmitted by the fecal-oral
route (genotypes GIII/1 and GIII/2
of bovine noroviruses and rotavirus)
were detected at the same time from
these apparently healthy animals.
More epidemiologic and molecular
studies are required to determine the
relevance, distribution, and diversity
of bovine kobuvirus in cattle.

This work was supported by grants
from the Hungarian Scientific Research
Fund (OTKA, F048433) and the project
“Enteric Virus Emergence, New Tools”
(EVENT, SP22-CT-2004-502571), funded
by the European Union.
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Figure. Phylogenetic tree of bovine kobuvirus (kobuvirus/bovine/Aba-Z220/2002/Hungary, in
boldface) based on the 455-nt fragment of the kobuvirus 3D regions. The phylogenetic tree
was constructed by using the neighbor-joining clustering method with distance calculation
and the maximum composite likelihood correction for evolutionary rate with help of MEGA
version 4.1 software (10). Bootstrap values (based on 1,000 replicates) are given for
each node if >50%. Reference strains were obtained from GenBank. Scale bar indicates

nucleotide substitutions per site.
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Candidate Porcine
Kobuvirus, China

To the Editor: The picornavi-
ruses constitute a large, diverse family
of positive-sense RNA viruses, which
comprise 8 genera: Enterovirus, Aph-
thovirus, Cardiovirus, Hepatovirus,
Parechovirus, Erbovirus, Kobuvirus,
and Teschovirus (1). The genus Kobu-
virus contains 2 known species: Aichi
virus, which was identified in humans
in 1989 and was found to be associ-
ated with human acute gastroenteritis
(2), and Bovine kobuvirus, which was
identified in 2003 in apparently healthy
cattle (3). In our study, we identified
a candidate novel strain of kobuvirus
from porcine fecal specimens; this
strain is markedly different from Aichi
virus and bovine kobuvirus.

Using reverse transcription—PCR
(RT-PCR) to characterize calicivi-
rus in porcine fecal specimens with a
primer pair of p289/VN3T20 designed
for a 3-kb fragment of the virus, we
observed an unexpected band on aga-
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rose gel electrophoresis (4). After pu-
rification and sequencing, the 1,185-
bp fragment was found to share 73%
similarity with the 3D region of bovine
kobuvirus. A pair of primers was then
designed from this sequence and syn-
thesized (forward: 5-TGGAC GAC-
CAGCTCTTCCTTAAACAC-3’ and
reverse: 5'-AGTGCAAGTGCAAGT
CTGGGTTGCAGCCAACA-3'; 495
bp) to screen other porcine samples for
the virus by PCR. Our samples were
322 fecal specimens collected during
2006-2007 from healthy piglets <15
days of age from 3 different farms and
several sporadically distributed fami-
lies that raised pigs in Lulong County,
China. Of the 322 samples, 97 were
positive. All products were sequenced,
and 18 were chosen randomly for de-
posit in GenBank under accession nos.
FJ459895-FJ459912.

To further characterize the virus,
we designed primers corresponding
to the viral protein (VP) 0 region of
kobuvirus on the basis of conserved
sequences deduced by comparing the
sequences of bovine kobuvirus (Gen-
Bank accession no. NC_004421) and
Aichi virus (GenBank accession no.
NC _001918). An 823-bp fragment was
examined and then submitted, togeth-
er with the 1185-bp sequence, to Gen-
Bank under accession no. FJ493623.
The obtained sequences were ana-
lyzed by using the DNASTAR soft-
ware package (www.dnastar.com) and
were compared with other sequences
in GenBank by using BLAST (www.
ncbi.nlm.nih.gov/blast/Blast.cgi).

The results demonstrate that the
3D partial region of the novel strain
has nucleotide homology of 73%
and 70% to that of bovine kobuvi-
rus and Aichi virus, respectively. The
sequence in the VPO region was less
conserved; nucleotide and amino acid
homologies were 69% and 71%, re-
spectively, to those of bovine kobuvi-
rus and 66% and 69%, respectively, to
those of Aichi virus.

Partial sequences of the 3D region
have been used to deduce phylogenet-
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ic and taxonomic relationships among
picornaviruses; these sequences have
been particularly useful for placing vi-
ruses within species or genera or for
comparing viruses of different genera
or families (5). We constructed phylo-
genetic trees by using MEGA software
version 3.1 (www.megasoftware.net).
The phylogenetic analysis showed a
single genetic lineage for the novel
virus, close to Kobuvirus but phylo-
genetically distinct from both bovine
kobuvirus and Aichi virus, which sug-

A

gests that the porcine fecal specimen
contained a candidate novel species of
Kobuvirus (Figure).

The filtered fecal samples posi-
tive for the virus were inoculated onto
RD cells. After 3 serial passages, no
obvious cytopathic effect in RD cells
was noted. The cells and superna-
tants in every passage were collected
separately for RNA extraction. We
then used semiquantitative RT-PCR
with glyceraldehyde-3-phosphate de-
hydrogenase as an internal reference
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Figure. A) Phylogenetic tree of the partial sequences in the 3D region of the candidate
novel virus, Aichi virus, and bovine kobuvirus. B) Relationships between the candidate
novel virus and other picornaviruses based on nucleotide differences in the 3D region.
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to detect the virus and determine the
amount of the viral RNA in the me-
dium. Cells and supernatants of the 3
passages were virus positive, and the
control inoculated with phosphate-
buffered saline was virus negative.
However, with each passage, the
amount of viral RNA in the medium
decreased. Whether the positive result
was caused by residual viruses of the
initial inoculation or by the decreased
propagation of the virus in the cells is
not clear. Further studies, such as con-
tinuous serial passages and neutraliza-
tion assay, are needed to determine the
final activity of the virus in RD cells,
as well as in other cells such as Vero
and HeLa, because several species of
picornaviruses have been identified as
causing persistent infections in these
cells in vitro (6-10).

In conclusion, we report the ge-
netic characterization and biological
properties of a new agent in China.
Of note, while we were preparing this
article, a similar article from Hungary
was published (5). After comparing our
1,185-bp sequence with the sequence
from Hungary, we found that our se-
quence was 171 bp longer at the 3’ end
and 50 bp shorter at the 5’ end and that
the truncated sequence in the middle
(same length) had a nucleotide homol-
ogy of 92.1%. Phylogenetic analysis
indicated that the 2 sequences may
share the same origin (Figure, panel
B). In addition, prevalence of our virus
(30.12%) was higher than that of the
virus from Hungary (13.3%). Further
studies are needed to determine the
complete genome and the relevance of
the candidate porcine Kobuvirus as a
causative agent of disease in pigs and
a potential zoonotic agent.

This work was partly supported by
“973” National Key Basic Research Pro-
gram of China (grant no. 2007CB310500)
and National High Technology Research
and Development Program of China (grant
no. 2006AA02A215).
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Postoperative
Panophthalmitis
Caused by Whipple
Disease

To the Editor: The clinical spec-
trum of Whipple disease has widely ex-
panded since its etiologic agent, Troph-
eryma whipplei, was isolated in 2000
(1). Systematic 16S rDNA sequencing
unexpectedly identified T. whipplei in
patients for whom blood cultures were
negative for endocarditis, spondyli-
tis, and uveitis (2). Features common
to these conditions and to Whipple
disease include long-standing, unex-
plained arthralgia and deterioration of
the patient’s condition after treatment
with immunosuppressive drugs (2).
We report an unexpected case of post-
operative panendophthalmitis identi-
fied by systematic 16S rDNA sequenc-
ing of a vitreous sample in a patient
who had unexplained arthralgia and
had been given topical corticosteroids
after cataract surgery.

A 78-year-old woman in France
underwent left eye phacoemulsifica-
tion with intraocular lens implantation
in May 2005 and retinal surgery fol-
lowed by local corticoid application
in April 2006. She had experienced
cortisone-resistant polyarthralgia for
2 years before the first surgery. In
July 2006, she showed decreased vi-
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sual acuity (20/1,000) and a painful,
red eye. Chronic postoperative en-
dophthalmitis was suspected, and the
patient underwent anterior chamber
paracentesis (ACP). Parameters in-
cluded 0.614 x 10° eosinophils/L in
the blood and an erythrocyte sedimen-
tation rate of 70 mm in the first hour.

Sequencing of 16S rDNA of the
ACP specimen showed 99.9% similar-
ity with that of T. whipplei (GenBank
accession no. AJ551273). A specific
PCR confirmed this result in the ocular
sample and detected T. whipplei in sa-
liva and stool samples, whereas blood
and cerebrospinal fluid were negative
for the organism by PCR. Duodenal
biopsy specimens were negative by
periodic acid—Schiff staining, spe-
cific immunohistochemical analysis,
and PCR.

The patient was treated with topi-
cal corticosteroids, cycloplegic drugs,
doxycycline (200 mg/d), hydroxy-
chloroquine (200 mg 3%/d), and sul-
famethoxazole/trimethoprim (1,600
mg and 320 mg 3%/d) (2). She was
hospitalized for 7 days in the ophthal-
mology department and for 4 days in
the infectious disease department. At

8-month follow-up, visual acuity had
improved (20/50) despite intraocular
inflammation with a Tyndall effect,
moderate capsular opacification, de-
creased vitreitis, macular edema, and
retinal macular abnormalities shown
by optical coherence tomography. T.
whipplei DNA was again not detected
by PCR in saliva and stool samples
at 8-month follow-up, and the patient
remained free of symptoms at 16-
month follow-up when treatment was
stopped.

Diagnosis of Whipple disease
uveitis was confirmed by detection of
T. whipplei DNA in the ocular sample
by 2 laboratories that used 2 molecu-
lar targets and negative controls. T.
whipplei was identified by 16S rDNA
sequencing and by detection of T.
whipplei-specific repeat sequences.
Further investigations detected T.
whipplei in saliva and stool samples.
Uveitis was the initial manifestation
of Whipple disease, although patient
evaluation showed a 2-year history
of idiopathic, corticoresistant pol-
yarthralgia described as a hallmark
of Whipple disease (2). Initial unex-
plained eosinophilia in blood was ob-

served, as in several confirmed cases
of Whipple disease (2).

Upveitis has been reported in Whip-
ple disease (2), but <20 patients had
T. whipplei in a diseased eye (Table).
T. whipplei has been found by peri-
odic acid-Schiff staining of foamy
macrophages, electron microscopy,
and immunocytochemical detection
in ocular monocytes (3-10). Detec-
tion of T. whipplei DNA (6-10) has
been confirmed by sequencing in only
2 patients, including the case reported
herein.

Diagnosis of T. whipplei uveitis
in our patient was made 3 months after
ocular surgery. The patient’s condition
was diagnosed as chronic postopera-
tive panendophthalmitis, which raised
the issue of nosocomial transmission
of T. whipplei. We have reported a
correlation between diagnosis of T.
whipplei uveitis and a history of ocular
surgery (7). By reanalyzing detailed
published reports, we found that 11 of
19 patients with intraocular demon-
stration of T. whipplei had a history of
ocular surgery before documentation
of Whipple disease uveitis (Table). T.
whipplei has not been reported as be-

Table. Characteristics of 19 patients with Whipple disease uveitis documented by presence of Tropheryma whipplei in a diseased eye*

Patient. Postoperative Use of local or Microscopy,

no. Age, y/sex Class Location uveitis systemic steroids PAS stain EM PCR  Reference
1 52/M | B - No + + ND (3)
2 60/M A B - No + + ND (5)
3 56/M A B + Yes + ND ND (4)
4 47/M A B - Yes + ND ND 4)
5 65/M A B + Yes + + + (6)
6 59/F A B + Yes + + + (Mt
7 53/F Pa u - Yes + ND + (Mt
8 65/M I u + Yes + ND + (Mt
9 NR/NR NR NR NR NR ND ND + (8)
10 65/M | U + Yes ND ND +1 (7)
11 81/M P U + Yes ND ND +1 (7)
12 35/M P U NR NR ND ND +1 (7)
13 46/M P u - No ND ND +1 (7)
14 3/F A u - No ND ND +1 (7)
15 90/F A u + Yes ND ND +1 (7)
16 69/M P U + Yes ND ND +1 (7)
17 20/F A U + Yes ND ND +1 (7)
18 T4/F Pa U + Yes ND ND +1 (7)
19 78/F P U + Yes ND ND +1 (7)

*PAS, periodic acid—Schiff; EM, electron microscopy; |, intermediate; B, bilateral; ND, not done; A, anterior; Pa, panuveitis; U, unilateral; NR, not reported;

P, posterior.
TReviewed by Drancourt et al. (7).

FThese patients were considered to have suspected cases.
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ing responsible for nosocomial infec-
tion. Items used during the patient’s
ocular surgery were confirmed to be
disposable and nonreused.

Topical drops of corticosteroids
commonly applied during cataract
surgery for intraocular lens implanta-
tion penetrate ocular structures. An
alternative hypothesis is that corticos-
teroids applied during ocular surgery
reactivate a latent ocular infection.
Our review indicated that 13 of 19
patients with documented T. whipplei
uveitis had received topical or system-
ic corticosteroids before the diagnosis
(Table) (7). Worsening of Whipple
disease has been reported in patients
receiving corticoid therapy for arthral-
gia (10). We speculate that our patient
had an asymptomatic ocular infection
before surgery.

This case shows that ocular sur-
gery and use of topical corticosteroids
that penetrate ocular structures could
reactivate a latent T. whipplei ocular
infection. We suggest that patients
with postoperative panendophthalmi-
tis be tested for T. whipplei by PCR.

M.D., F.F.,, and D.R. were supported
by Unité de Recherche sur les Maladies In-
fectieuses et Tropicales Emergentes; D.D.
was supported by Assistance Publique—
Hopitaux de Marseille.
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Klebsiella
pneumoniae
Carbapenemase,
Canada

To the Editor: Carbapenems are
used to treat life-threatening infections
caused by extremely drug-resistant
gram-negative pathogens; these drugs
represent the last line of defense in the
antimicrobial drug armamentarium
against serious or invasive infection
(1). The rapid global spread of Kleb-
siella pneumoniae that produces K.
pneumoniae carbapenemase (KPC),
especially in the northeastern United
States (e.g., New York state), is of ma-
jor concern (2,3). KPC pB-lactamases
belong to the family of serine car-
bapenemases and are usually found
in K. pneumoniae and Escherichia
coli. KPC hydrolyzes B-lactam agents,
thereby reducing their action. KPC
activity has been reported, albeit less
frequently, in other family Enterobac-
teriaceae (K. oxytoca, Enterobacter
spp., Salmonella spp., Citrobacter fre-
undii, and Serratia spp.) as well as in
Pseudomonas aeruginosa (1).

The bla,,. genes have been identi-
fied on conjugative plasmids and pose
an infection control problem because
plasmids could theoretically be trans-
mitted from one species to another (4).
The few therapeutic options for treat-
ing infections caused by organisms
containing these [-lactamases are
aminoglycosides, glycylcyclines, pol-
ymyxins, or combinations (1). A ma-
jor concern is that routine susceptibil-
ity testing methods based on existing
breakpoints can falsely identify KPC
producers as susceptible to carbapen-
ems. Such results pose the potential
risk for increased illness and death,
longer hospital stays, and nosocomial
spread of infection.

In 2008, the Public Health Labo-
ratory in Toronto received clinical iso-
lates of K. pneumoniae from urine and
sputum of 1 patient. The hospital labo-
ratory had forwarded the isolates to the
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Public Health Laboratory because they
were possible KPC producers. The pa-
tient was a 73-year-old man with a his-
tory of emphysema and hypertension,
seen at a tertiary care hospital in the
Toronto area, 80 miles from the New
York state border, for a laparoscopic
right radical nephrectomy because of
hypernephroma. He had no risk fac-
tors for acquisition of KPC producers,
e.g., travel to the United States or prior
carbapenem exposure.

Susceptibility testing of K. pneu-
moniae was performed by the agar di-
lution method, using breakpoints set by
the Clinical and Laboratory Standards
Institute (5,6). The sputum isolate
(7315) was susceptible to meropenem
(MIC 4 pg/mL), and the urine isolate
(7184) was intermediately susceptible
(MIC 8 pg/mL). The K. pneumoniae
isolates were screened for extended-
spectrum PB-lactamases (ESBLs) and
AmpC production according to On-
tario guidelines (7).

Briefly, to screen for ESBL enzy-
matic activity, a double-disk diffusion
method was used: a clavulanic acid—
containing disk was placed adjacent
to a disk containing one of several ce-
phalosporins such as ceftazidime and
cefotaxime. Enhanced killing of the
organism in the area between the drug
with and without clavulanate indicates
ESBL. Cefoxitin resistance (zone <17
mm) indicates AmpC-like B-lactamase
activity. In addition, testing for ESBL/
AmpC was performed according to
Clinical and Laboratory Standards
Institute guidelines (6). When the
screening result for ESBL or AmpC
is positive, the clinical laboratory is-
sues a warning that no B-lactam ex-

cept carbapenems can effectively treat
this infection. The Table summarizes
results of initial susceptibility testing
and supplementary laboratory testing
for KPC.

The initial result was consistent
with a possible AmpC/ESBL producer
for the sputum and urine isolates (6,7).
However, because the patient respond-
ed poorly to empiric vancomycin and
imipenem therapy and because of the
elevated MIC to meropenem for iso-
late 7184, further laboratory testing
was conducted to rule out the possibil-
ity of carbapenemase activity.

The modified Hodge test is a
phenotypic test proposed to confirm
the presence of carbapenemase ac-
tivity such as KPC in K. pneumo-
niae and E. coli (8). Universal prim-
ers for bla . family, Uni-KPC-F
(5'-ATGTCACTGTATCGCCGTCT-
3") and -R (5-TTACTGCCCGTTGA
CGCCC-3'), were used for the entire
882-bp coding sequence. Amplicons
were bidirectionally sequenced by us-
ing the BigDye Terminators method and
a 3130xI Genetic Analyzer (Applied
Biosystems, Foster City, CA, USA)
and primers Uni-KPC-F and -R. Mul-
tiple nucleotide and protein sequence
alignments were performed with the
ClustalW2 software (www.ebi.ac.uk/
Tools/clustalw2/index.html). To aid the
clinician, an Etest method was used to
measure the MIC of this KPC-produc-
ing K. pneumoniae isolate to colistin
(0.5 pg/mL) and tigecycline (2.0 ug/
mL). However, before this information
could be used, the patient had died of
respiratory failure, presumably caused
by K. pneumoniae. Infection control
measures and laboratory screening

were undertaken in the hospital to limit
transmission to other patients.

This report shows that KPC-pro-
ducing organisms such as K. pneumo-
niae may pose a major risk for clinical
disease and a challenge for infection
control if they were to spread to other
hospitals in Canada. Current testing al-
gorithms focus on ESBL- and AmpC-
producing gram-negative Dbacteria,
which may not detect KPC-producer
strains. We suggest that reference lab-
oratories validate a screening method
coupled with confirmatory phenotypic
assay for carbapenemase activity for
suspected organisms, especially K.
pneumoniae and E. coli. Our in-house
validation studies confirm that use of
the ertapenem disk followed by the
modified Hodge test to confirm car-
bapenemase activity may be effective
(D.R. Pillai et al., unpub. data). Public
health officials should be aware that
this report further expands the interna-
tional distribution of KPC-producing
K. pneumoniae.

The research component of this re-
port was funded by the Ontario Agency for
Health Protection and Promotion.
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Table. Results of initial susceptibility and supplementary testing for Klebsiella pneumoniae carbapenemase in urine and sputum

samples from 73-year-old man, Canada*

MIC, pg/mLt Disk diffusion results, mm Final
Isolate AMP FOX CIP GEN CTRX MEM FOX CAZ CAC CTX CTC Initial reporty  report§
7184 >16 >16 >2 8 >32 8 16 0 14 13 15 AmpC/ESBL KPC
7315 >16 >16 >2 8 >32 4 0 0 8 13 15 AmpC/ESBL KPC

*AMP, ampicillin; FOX, cefoxitin; CIP, ciprofloxacin; GEN, gentamicin; CTRX, ceftriaxone; MEM, meropenem; CAZ, ceftazidime; CAC, ceftazidime-clavulanic
acid; CTX, cefotaxime; CTC, cefotaxime-clavulanic acid; ESBL, extended-spectrum B-lactamase; KPC, Klebsiella pneumoniae carbapenemase.

TMIC values for clinical isolates 7184 (urine) and 7315 (sputum) were obtained by using agar macrodilution.

TInitial screening for ESBL or AmpC B-lactamase activity, performed by Kirby Bauer disk diffusion according to Clinical Laboratory Standards Institute
guidelines (6,7), suggested ESBL or AmpC B-lactamase activity.
§Supplementary modified Hodge test; PCR (specific for blakec family), and DNA sequencing confirmed the presence of KPC activity due to blakec.».
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Cryptosporidium sp.
Rabbit Genotype,
a Newly ldentified
Human Pathogen

To the Editor: Most human cases
of cryptosporidiosis are caused by
Cryptosporidium parvum or C. homi-
nis, but pathogenicity of some unusual
Cryptosporidium species/genotypes is
uncertain (1). In July 2008, an outbreak
caused by Cryptosporidium sp. rabbit
genotype was linked to consumption
of tap water in Northamptonshire,
England (2). On June 23 and 24, Cryp-
tosporidium oocysts were detected by
operational monitoring of treated wa-
ter at a surface water treatment works.
A precautionary boil-water notice was
implemented on June 25.

Enhanced surveillance for cases
was established by the health protec-
tion team on June 25 in the affected
area. Eight single-well immunofluo-
rescent microscopy slides, on which
oocysts were detected by water com-
pany sampling of the distribution sys-
tem, were sent to the UK Cryptospo-
ridium Reference Unit, Swansea, for
typing. Slides contained 49-259 oo-
cysts. Coverslips were removed after
softening the seal with nail polish re-
mover. Fixed material was resuspend-
ed from the slides by thorough scrap-
ing of the entire well with a pipette
tip twice with 50 uL lysis buffer AL
(QIAGEN, Crawley, UK) and twice
with 50 uL reverse osmosis water to a
final volume of 200 uL. Oocysts were
disrupted in 3 dry ice/methanol freeze-
thaw cycles, and DNA was extracted
by using the QlAamp DNA Mini Kit
(QIAGEN), which involved digestion
with proteinase K in lysis buffer AL at
56°C for 30 min, purification in a spin
column, elution in 50 uL buffer AE,
and storage at —20°C (3).

Cryptosporidium oocysts were
also detected by direct immunofluo-
rescent antibody test (IFAT) (Crypto-
Cel; TCS Biosciences, Buckingham,
UK) in large bowel contents from
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a rabbit carcass removed by the wa-
ter company from a tank at the water
treatment works. Oocysts were sepa-
rated from fecal debris by flotation,
resuspended in reverse osmosis water
(4), and processed as above.

Cryptosporidium species were
identified by bidirectional sequencing
of PCR products generated by nested
PCR for the small subunit (SSU)
rRNA gene (5) from 4 DNA aliquots
of each sample. SSU rDNA sequenc-
es from 7 water samples, containing
49-197 oocysts, and the rabbit isolate
were homologous with isolates from
rabbits in the People’s Republic of
China (6) and the Czech Republic (7)
(GenBank accession nos. AY 120901
and AY273771, respectively) (online
Appendix Table, available from www.
cdc.gov/EID/content/15/5/829-appT.
htm). One sample from 1,391 L of wa-
ter contained 259 oocysts but was not
amplified. Other cryptosporidia were
not identified.

Human stool samples from 34 lo-
cal laboratory-identified cases of cryp-
tosporidiosis in the affected area were
sent to the UK Cryptosporidium Ref-
erence Unit for typing. To differentiate
rabbit genotype from C. hominis (1),
enhanced typing by SSU rRNA nested
PCR-restriction fragment length poly-
morphism analysis with SspI and VspI
(1,5) was used for all isolates submit-
ted to the UK Cryptosporidium Ref-
erence Unit during July and August.
Samples from 23 cases (22 primary
and | secondary) with rabbit genotype
profiles were identified by visualiza-
tion of 472-, 267-, and 109-bp bands
generated by digestion with Sspl (1).
All case-patients lived in the area af-
fected by the water supply incident
and had onset dates consistent with
exposure by drinking water consump-
tion or by person-to-person spread.
All 23 samples were homologous to
AY120901 and AY273771 (online Ap-
pendix Table). Of the other 11 samples,
6 were not confirmed by IFAT or PCR,
2 were C. hominis, 1 was C. parvum,
and 2 were not typeable.
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Sequences of the heat shock pro-
tein (HSP) 70 gene (8) and, to identify
subtype family, the 60-kDa glycopro-
tein (gp60) gene (9) were determined
for 7 water isolates and the rabbit
and 9 outbreak case isolates. All
HSP70 sequences were homologous
with AY273775 from a rabbit in the
Czech Republic (7) (online Appendix
Table). One water sample, the rabbit
sample, and 8 human samples ampli-
fied the gp60 gene. These sequences
were homologous with each other,
but distinct from those published
for C. hominis (subtype family I), C.
parvum (subtype family II), C. me-
leagridis (subtype family III), and C.
fayeri (subtype family IV) (10). Each
rabbit genotype isolate had 18 TCA
(serine) tandem repeats in the gp60
microsatellite region. We propose
subtype family Va, subtype A18 for
these isolates. This subtype differs
from the rabbit genotype previously
identified in a human in the United
Kingdom (1) (subtype VaA22) (Gen-
Bank accession no. EU437420) and
from rabbits in the Czech Republic
(subtype VbA19) and China (sub-
type VbA29). Sequences generated
during this study have been depos-
ited in GenBank under accession nos.
FJ262724-FJ262734.

Six additional persons infected
with Cryptosporidium sp. rabbit geno-
type were identified by testing 394 stool
samples that were routinely submitted
for typing from diarrheic patients in
July and August from throughout the
UK. All persons had onset dates in-
consistent with the affected period and
were from other regions of the UK.
This finding may indicate a low back-
ground level of rabbit genotype cas-
es; however, prevalence is currently
unknown.

The Cryptosporidium rabbit gen-
otype has been identified as the etio-
logic agent in an outbreak of diarrheal
disease and should be considered a
human pathogen. Further studies com-
missioned by the Drinking Water In-
spectorate (England and Wales) and
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funded by the Department of Environ-
ment, Food and Rural Affairs UK are
underway.

This study was funded by the Welsh

Assembly Government to support Cryp-
tosporidium outbreak investigations in
England and Wales.

Rachel M. Chalmers,

Guy Robinson, Kristin Elwin,

Stephen J. Hadfield, Lihua Xiao,

Una Ryan, Deborah Modha,

and Catherine Mallaghan

Author affiliations: National Public Health
Service for Wales, Swansea, Wales, UK
(R.M. Chalmers, G. Robinson, K. Elwin, S.J.
Hadfield); Centers for Disease Control and
Prevention, Atlanta, Georgia, USA (L. Xao);
Murdoch University, Murdoch, Western
Australia, Australia (U. Ryan); and Health
Protection Agency East Midlands South,
Leicester, UK (D. Modha, C. Mallaghan)

DOI: 10.3201/eid1505.081419

References

I

Robinson G, Elwin K, Chalmers RM.
Unusual Cryptosporidium genotypes in
human cases of diarrhea. Emerg Infect
Dis. 2008;14:1800-2. DOI: 10.3201/
eid1411.080239

Outbreak of cryptosporidiosis associated
with a water contamination incident in the
East Midlands. Health Protection Report
2008;2:29 [cited 2008 Sep 22]. Avail-
able from http://www.hpa.org.uk/hpr/
archives/2008/hpr2908.pdf

Robinson G. Investigating the public
health significance of Cryptosporidium
in the environment [thesis]. Cardiff (UK):
University of Wales College of Medicine;
2005.

Elwin K, Chalmers RM, Roberts R, Guy
EC, Casemore DP. Modification of a rapid
method for the identification of gene-spe-
cific polymorphisms in Cryptosporidium
parvum and its application to clinical and
epidemiological investigations. Appl En-
viron Microbiol. 2001;67:5581-4. DOI:
10.1128/AEM.67.12.5581-5584.2001
Jiang J, Alderisio KA, Xiao L. Distribu-
tion of Cryptosporidium genotypes in
storm event water samples from three wa-
tersheds in New York. Appl Environ Mi-
crobiol. 2005;71:4446-54. DOI: 10.1128/
AEM.71.8.4446-4454.2005

6. Xiao L, Sulaiman IM, Ryan UM, Zhou
L, Atwill ER, Tischler ML, et al. Host
adaptation and host-parasite co-evolution
in Cryptosporidium: implications for tax-
onomy and public health. Int J Parasitol.
2002;32:1773-85. DOI: 10.1016/S0020-

7519(02)00197-2

7. Ryan U, Xiao L, Read C, Zhou L, Lal

AA, Pavlasek I. Identification of novel
from the
Czech Republic. Appl Environ Micro-
10.1128/

Cryptosporidium genotypes

biol. 2003;69:4302—7. DOI:
AEM.69.7.4302-4307.2003

8. Morgan UM, Monis PT, Xiao L, Limor J,
Sulaiman I, Raidal S, et al. Molecular and
phylogenetic characterisation of Cryp-
tosporidium from birds. Int J Parasitol.

10.1016/S0020-

2001;31:289-96. DOI:
7519(00)00164-8

9. Alves M, Xiao L, Sulaiman I, Lal AA, Ma-
tos O, Antunes F. Subgenotype analysis of
Cryptosporidium isolates from humans,
cattle, and zoo ruminants in Portugal. J
Clin Microbiol. 2003;41:2744-7. DOI:

10.1128/JCM.41.6.2744-2747.2003

10. Power ML, Cheung-Kwok-Sang C, Slade
M, Williamson S. Cryptosporidium fayeri:
diversity within the GP60 locus of isolates
from different marsupial hosts. Exp Para-
sitol. 2008 Nov 7; [Epub ahead of print].

DOI: 10.1016/j.exppara.2008.10.016

Address for correspondence: Rachel

Chalmers, UK Cryptosporidium Reference Unit,
National Public Health Service Microbiology
Swansea, Singleton Hospital, Swansea, SA2
8QA, UK; email: rachel.chalmers@nphs.wales.

nhs.uk

Letters

Letters commenting on recent articles
as well as letters reporting cases, out-
breaks, or original research are wel-
come. Letters commenting on articles
should contain no more than 300
words and 5 references; they are more
likely to be published if submitted
within 4 weeks of the original 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 di-
vided into sections. All letters should
contain material not previously pub-
lished and include a word count.
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Acceptance of
Public Health
Measures by
Air Travelers,
Switzerland

To the Editor: Infectious diseas-
es can spread rapidly by air travel, as
did severe acute respiratory syndrome
(SARS) in 2003. Public health mea-
sures at airports might protect pas-
sengers and employees from such dis-
eases and delay spread into the general
population. The SARS epidemic was
contained largely through traditional
public health interventions (1,2). These
interventions included recommenda-
tions to postpone nonessential travel,
provide public health information and
face masks, screen passengers at en-
try or exit by questionnaire, measure
ear temperatures, provide medical ex-
aminations, isolate case-patients, and
quarantine contacts.

For a future influenza pandemic,
the World Health Organization does
not encourage entry screening for any
pandemic phase but leaves this deci-
sion for screening to each country (3).
Switzerland currently considers entry
screening, albeit not by infrared ther-
mal scanning (4,5). Many travelers
to developing countries do not obtain
health information or use preventive
measures (6). However, to be effective,
public health measures must be com-
municated to and accepted by travel-
ers. Current knowledge on acceptance
of public health measures by air pas-
sengers is limited. Compliance with
quarantine measures seems to depend
on consistency of policies and credibil-
ity of public health messages (7).

To investigate passenger knowl-
edge, communication preferences, and
acceptance of public health measures
for a hypothetical respiratory disease
pandemic, we conducted a cross-sec-
tional survey among passengers de-
parting from EuroAirport Basel-Mul-
house-Freiburg (Haut-Rhin, France)
to European destinations, and from
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Zurich Airport (Kloten, Switzerland)
to Asian or North American destina-
tions during the summer of 2007. Data
were collected by a pretested, self-
administered, 23-item questionnaire
(in English, French, and German),
which was distributed to all adult pas-
sengers in the departure waiting areas.
Information was analyzed by basic
statistical methods, x* and t tests, and
logistic regression adjusting for sex,
age group, airport, residence region,
solitary traveling, and business travel.

A total of 2,633 passengers were
approached and asked to participate.
The response rate was 71%. Most pas-
sengers who refused to participate did
so because of language difficulties.
After we excluded passengers <18
years of age, data for 1,880 partici-
pants (1,081 at EuroAirport and 799 at
Zurich Airport) were analyzed. Mean
(SD) age was 39.8 (14.7) years; 54%
were female, 58% had a university
degree, 97% were currently feeling
healthy, 30% were traveling alone,
37% were traveling for business rea-
sons, 30% were residents of Swit-
zerland, 42% were residents of other
European countries, and 15% were
residents of the Americas.

Passengers were asked about ac-
ceptance of public health measures in a
hypothetical severe respiratory disease
pandemic. Results are shown in the on-
line Appendix Figure (available from
www.cdc.cov/EID/content/15/5/831-
appF.htm). A total of 71.6% would
cancel their trip if postponement of
nonessential travel was recommended,
93.7% would wear face masks, 93.2%
would fill out a health questionnaire,
and 89.1% would accept having their
ear temperature measured on arrival. If
fever were detected, 88.1% would un-
dergo a short physical examination. If
persons were diagnosed with a disease
and were receiving treatment, 92.3%
would accept isolation for 7 days. If
feeling healthy but were seated next to
someone with a cough on the airplane,
69.2% would accept 7-day quarantine
at home (residents of Switzerland) or
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hotel (travelers to Switzerland) and
would monitor their health. Fewer
persons from the Asia-Pacific region
would accept these requirements.
Male passengers and all passengers
>30 years of age indicated they would
be more compliant than other passen-
gers with nearly all measures. How-
ever, many female travelers explained
that they would not consider traveling
during a pandemic.

There were no differences in
questionnaire responses between the
2 airports. Other questions concerned
information status and seeking. In a
pandemic, 93.5% of passengers would
acquire information before departure
about the situation and preventive
measures; 67% would consult the In-
ternet, 59% their family doctor, 49%
the media, 37% health authorities,
25% their travel agent, 23% travel
medicine centers, 20% the airport, and
17% friends and relatives. For their
current trip, 22.4% sought pretravel
advice on infectious diseases. This
seeking of advice was more frequent
in those departing to overseas destina-
tions from Zurich Airport. Informa-
tion sources were the family doctor
(38%), the Internet (34%), the media
(26%), friends and relatives (22%), a
travel agency (19%), health authorities
(11%), travel medicine centers (10%),
and the airport (7%). A total of 17.4%
noticed the official posters regarding
avian influenza.

Because the study was conducted
when no major international disease
outbreaks were occurring, passengers
answered hypothetical questions about
an imaginary future pandemic. There-
fore, attitudes and behavior might be
difficult to predict from these results
and would depend on the perceived se-
verity of the pandemic disease. Similar
surveys among the general population
showed comparable results. During an
influenza pandemic, 75% of Europeans
would avoid public transportation (8).
In the United States, 86% would stay
at home in quarantine and 94% would
stay in isolation (9). A survey in Hong
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Kong Special Administrative Region,
People’s Republic of China reported
74% would wear face masks in public,
87% would make declarations at bor-
der crossings, and 88% would comply
with quarantine policies (10).
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Near-Fatal Multiple
Organ Dysfunction
Syndrome Induced
by Plasmodium
malariae

To the Editor: We report a case
of Plasmodium malariae-related mul-
tiple organ dysfunction syndrome
(MODS) in a healthy immunocom-
petent patient. Despite extensive in-
vestigation, P. malariae was the only
pathogen identified. The patient’s
isolates had a combination of mutant
alleles that could possibly explain the
severity of the infection.

Five weeks after returning to
France in November 2006 from Cote
d’Ivoire, a 28-year-old French soldier
was admitted to our surgical inten-
sive care unit (University Hospital,
Rennes, France) because of fever and
MODS of suspected infectious origin.
The patient had stopped taking his
doxycycline for antimalarial chemo-
prophylaxis 3 days before his admis-
sion. During those 3 days he began to
experience myalgia, fatigue, nausea,

and vomiting but no fever. He took no
medication. He then became unable to
move his lower legs and experienced
paresthesia just before his condition
rapidly deteriorated. He was found at
home by the local Emergency Medical
Service (EMS) in respiratory distress
and shock and required immediate
orotracheal intubation for mechanical
ventilation. When admitted to the in-
tensive care unit, he had severe acute
respiratory distress syndrome (PO,/
FiO,, 65 mm Hg; PCO,, 90 mm Hg;
with positive end expiratory pressure
of 12 cm H,0). Transthoracic echocar-
diography and pulmonary artery cath-
eterization showed severe global
hypokinesia with a left ventricular
ejection fraction of <10%, right ven-
tricular dilatation, and low pulmonary
artery occlusion pressure. Blood tests
showed disseminated intravascular
coagulation with 30 x 10°/L platelets,
an international normalized ratio of
3.54, an activated partial thrombo-
plastin time >180 s, and D-dimers at
25.6 pg/mL. He had severe mixed aci-
dosis (pH 6.9 and arterial lactate 4.2
mmol/L) and acute renal failure. Blood
cultures were performed. A thin-blood
film showed Plasmodium spp. within
the red blood cells (parasitemia 0.4%).
Rapid fluid resuscitation was carried
out and epinephrine was given, along
with intravenous quinine (1,000 mg
over 4 h, then 1,500 mg/d) and broad-
spectrum antimicrobial drugs (cefo-
taxime and ofloxacine).

Massive acidosis developed (pH
6.61; lactate 8.8 mmol/L). A brief
cardiac arrest required chest com-
pressions and extracorporeal mem-
brane oxygenation (ECMO) after
venoarterial femoral cannulation at
the bedside. Continuous venovenous
hemofiltration was started. APACHE
I and SAPS 2 scores were 38 and 93,
respectively. Drotrecogin-alpha (acti-
vated) was given as a 96-h infusion.

Extensive microbiologic inves-
tigations included tests for common
bacteria at usual sampling sites and
tests for specific arboviruses, Lep-
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tospira spp., Rickettsia spp., and para-
sites other than Plasmodium spp. Re-
sults were negative. P. malariae was
found in the thick-blood film.

The patient’s cardiac and pulmo-
nary functions stabilized over the next
week. Epinephrine and ECMO were
stopped. Surgical exploration of exten-
sive lower-limb necrosis showed arteri-
al thrombosis and Serratia marcescens
infection. Amputation was necessary of
the right leg at the thigh and of the left
lower leg after 1 month of hospitaliza-
tion. The patient was discharged from
intensive care 90 days after hospital
admission. One year later he was fully
recovered and was using prostheses.

Almost all deaths from malaria
are related to P. falciparum infection.
We are unaware of previous reports of
near-fatal imported P. malariae infec-
tion (1). Although we cannot definitive-
ly exclude bacterial co-infection, re-
sults were negative from blood cultures
drawn before the first antimicrobial
drug dose and from all other micro-
biologic tests. To look for factors that
might explain the unusual disease se-
verity, we conducted additional investi-
gations. The thick blood film showed P.
malariae trophozoites, schizonts, and
gametocytes (285/uL). Rapid diagnos-
tic tests were positive for pan—Plasmo-
dium lactate dehydrogenase (pLDH)
and aldolase but negative for histidine-
rich protein 2, which is specific for P.
falciparum. Nested PCR with specific
primers for P. falciparum and P. malar-
iae, followed by sequence analysis of
the SSUrRNA gene, and nested PCR,
followed by sequence analysis of the
pLDH gene, were negative for P. fal-
ciparum, positive for P. malariae, and
negative for P. knowlesi (2).

The patient gave written informed
consent to tests for genetic polymor-
phisms associated with severe sepsis,
coagulation disorders, and MODS (3).
Several of these polymorphisms were
found (Table). He had a mannose-bind-
ing lectin (MBL) haplotype associated
with low MBL levels (2 variants in the
promoter region [homozygous at —550
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Table. Results of genetic screening for single nucleotide polymorphisms known to be
associated with sepsis severity in patient with Plasmodium malariae infection, France*

Gene rs Wild type  Heterozygous = Homozygous
Pathogen detection
TLR2 5743708 X
TLR2 5743704 X
TLR4 4986790 X
TLR5 5744168 X
CD14 2569190 X
MD-2 -1625C/G X
FcyRlla 1801274 X
MBL2 52 AID X
MBL2 54 A/IB X
MBL2 57 AIC X
MBL2 —550 H/L X
MBL2 —221 XIY X
MBL2 +4 P/Q X
TLR signaling
IRAK1 1059703 X
TIRAP 8177374 X
IkB 3138053 X
IkB 2233406 X
Inflammation
Lymphotoxin a 909253 X
TNF a 1800629 X
ACE 17236674 X
MIF 755622 X
IL-6 1800795 X
IL-10 1800896 X
Coagulation
PAI-1 1799768 X
Factor V 6025 X

*Except for MD-2 and MBL2, rs is the nomenclature used to describe the variants (initially described
by den Dunnen and Antonarakis [4]). TLR, toll-like receptor; MBL2, mannose-binding lectin 2; IRAK-
1, interleulin-1 receptor-associated kinase; TIRAP, toll interleukin-1 receptor-associated protein;
IkB:, inhibitor of Nf-kB; TNF, tumor necrosis factor; ACE, angiotensin-converting enzyme; MIF,
macrophage migration inhibitory factor; IL, interleukin; PAI-1, plaminogen activator inhibitor-1.

and heterozygous at —221] and 1 in the
first exon [heterozygous for codon 54
mutation]) (5). He was homozygous
for 4 gene polymorphisms associated
with higher susceptibility or severity
of severe sepsis or both and ARDS:
CD14, lymphotoxin alpha, TNF-alpha,
IRAK-1, and IL-6 (6-9). Furthermore,
he was homozygous for a PAI-1 variant
associated with decreased fibrinolysis
and a higher risk for amputation, skin
grafting, and death in meningococcal
disease and trauma (10). Of 11 pa-
tients with uncomplicated P. malariae
whom we screened for these polymor-
phisms, none had such a combination
of high-risk polymorphisms as did our
patient. Thus, the genetic background
of our patient may have contributed to
the severity of P. malariae infection.

Despite extensive testing, we
found no cause for this near-fatal case
of MODS except P. malariae infec-
tion. An unusual combination of ge-
netic polymorphisms may explain the
extreme severity of this classically
mild infection.
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Pulmonary
Involvement and
Leptospirosis,
Greece

To the Editor: Since the lep-
tospirosis outbreak associated with
pulmonary hemorrhage in Nicaragua
in 1995 (1), pulmonary manifesta-
tions of leptospirosis are often rec-
ognized in many countries; reported
incidence has ranged from 20% to
70% (2-4). The severe pulmonary
form of leptospirosis is accompanied
by pulmonary hemorrhage, which
directly results in high death rates
(2,5). In Greece (population 11 mil-
lion), leptospirosis cases in humans
occur every year, usually from June
to November (summer and autumn),
with a peak in August. The annual in-
cidence rate of the disease is 3 cases
per 1 million population (6). Clinical
presentation varies from a flu-like
syndrome to Weil disease, which in-
cludes jaundice, renal failure, and
hemorrhagic complications. Studies
on leptospirosis in Greece have been

limited, and no reports have focused
on pulmonary involvement.

During 1998-2007, we tested
samples from 650 patients with sus-
pected leptospirosis or hemorrhagic
fever with renal syndrome (i.e., han-
tavirus infection). Various hospitals of
northern Greece sent these samples to
our laboratory (a World Health Orga-
nization Collaborating Center for Ref-
erence and Research on Arboviruses
and Hemorrhagic Fever) for analysis.
Because both diseases are endemic to
Greece and have similar clinical, epi-
demiologic, and seasonal characteris-
tics (7), all samples sent to our labora-
tory for testing either for leptospirosis
or for hantavirus infection are always
tested for both (8).

Leptospirosis was confirmed for
123 patients, 10 (8.1%) of whom died
(Table). For 72 case-patients, paired
samples were available. A commercial
ELISA (Leptospira IgG/IgM, Insti-
tute Virion/Serion GmbH, Wiirzburg,
Germany) was used to detect immu-
noglobulin (Ig) G and IgM against
Leptospira spp.. A nested PCR, which
amplifies a 289-bp fragment of the
16S rDNA gene, was used to detect
bacterial DNA (9). IgM concentrations
>20 U/mL indicated acute infection.
Samples with borderline results were
tested in parallel with a second sample
taken from the patient 1 week later.
IgG concentrations were considered
only for paired samples, and a case
was considered as acute leptospiro-
sis when a >4-fold titer rise of IgG,
or IgG seroconversion, was detected.
When samples were taken before the
sixth day of illness, initial diagnosis
was achieved by PCR. In 6 of 10 fa-
tal cases, leptospirosis was diagnosed
only by PCR because antibodies were
not detectable. Epidemiologic and
clinical information for patients was
collected from chart review, following
a protocol approved by the medical
school review board.

All 123 patients resided in north-
ern Greece. Most (82.1%) were male;
patients were 6—83 years of age (me-
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Table. Leptospirosis cases and pulmonary involvement, Greece, 1998-2007

No. cases with pulmonary involvement

Year No. cases (no. fatal cases) (no. fatal cases)
1998 12 (0) 0(0)
1999 9(2) 3(0)
2000 7(1) 1(0)
2001 11 (0) 1(0)
2002 13 (2) 4(2)
2003 13 (1) 6 (1)
2004 20 (3) 10 (3)
2005 14 (1) 3(1)
2006 17 (0) 5(0)
2007 7(0) 2(0)
Total 123 (10) 35 (7)

dian 51 years). Fifty-two patients were
farmers; 9 were sewer workers; and 6
and 2 patients, respectively, reported
gardening and other recreational ex-
posures before becoming ill. Cases
occurred in all months; 27% occurred
in August. Fever, as well as elevated
levels of serum urea and creatinine,
occurred in all patients; 55 (44.7%)
had jaundice, and 46 (37.4%) had
thrombocytopenia. Weil disease was
present in 27 (22%). In our case-se-
ries, jaundice appeared to be a com-
mon sign, in contrast to recent studies
in other countries in which the icteric
form of the disease was observed in
only 10% of cases (10). Median age of
the 10 patients who died was 50 years
(range 39-78 years). Half of the pa-
tients who died had the icteric form of
the disease, 4 had the typical signs and
symptoms of Weil disease, and 1 had
central nervous system involvement.
Thirty-five (28.5%) patients had
pulmonary signs and symptoms, either
when admitted to the hospital or dur-
ing hospitalization. Eight of these had
acute respiratory distress syndrome, 6
had multiple organ dysfunction syn-
drome, and 6 had acute respiratory
insufficiency; the remainder had he-
moptysis and/or dyspnea, according
clinician notes in the medical charts.
More than half of the patients had ab-
normal radiographic findings, mainly
bilateral bronchoalveolar infiltrations.
Seven (20%) of the 35 case-patients
with pulmonary involvement died,
a significantly higher death rate than
that for case-patients without pulmo-
nary involvement (3.4%, p<0.01). Re-
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spiratory symptoms were recognized
during the first phase of the disease,
as other studies have reported (10).
We found no significant difference in
death rates between males and females
(p =0.629).

Pulmonary involvement seems

to be common and associated with a
high death rate for patients with severe
leptospirosis cases in our setting. Cli-
nicians in Greece should include lep-
tospirosis in the differential diagnosis
of syndromes with associated pulmo-
nary manifestations.

Acknowledgments

We thank clinicians who provided the

clinical information for the patients and

the reviewers for their critical comments.

Anna Papa,
Dionysia Theoharidou,
and Antonis Antoniadis

Author affiliation: Aristotle University of
Thessaloniki, Thessaloniki, Greece

DOI: 10.3201/eid1505080270

References

I.

Trevejo RT, Rigau-Pérez JG, Ashford DA,
McClure EM, Jarquin-Gonzalez C, Amador
JJ, et al. Epidemic leptospirosis associated
with pulmonary hemorrhage—Nicaragua,
1995. J Infect Dis. 1998;178:1457-63.
DOI: 10.1086/314424

O’Neil KM, Rickman LS, Lazarus AA.
Pulmonary manifestations of leptospiro-
sis. Rev Infect Dis. 1991;13:705-9.
Tattevin P, Leveiller G, Flicoreaux R,
Jaureguiberry S, Le Tulzo Y, Dupont M,
et al. Respiratory manifestations of lep-
tospirosis: a retrospective study. Lung.
2005;183:283-9. DOI: 10.1007/s00408-
004-2541-0

LETTERS

Gouveia EL, Metcalfe J, de Carvalho
AL, Aires TS, Villasboas-Bisneto JC,
Queirroz A, et al. Leptospirosis-asso-
ciated severe pulmonary hemorrhagic
syndrome, Salvador, Brazil. Emerg In-
fect Dis. 2008;14:505-8. DOI: 10.3201/
eid1403.071064

Bharti AR, Nally JE, Ricaldi JN, Mat-
thias MA, Diaz MM, Lovett MA, et
al. Leptospirosis: a zoonotic disease of
global importance. Lancet Infect Dis.
2003;3:757-71. DOI: 10.1016/S1473-
3099(03)00830-2

Pappas G, Papadimitriou P, Siozopoulou
V, Christou L, Akritidis N. The globaliza-
tion of leptospirosis: worldwide incidence
trends. Int J Infect Dis. 2008;12:351-7.
DOI: 10.1016/5.1jid.2007.09.011

Papa A, Johnson AM, Stockton PC, Bo-
wen MD, Spriropoulou CF, Alexiou-
Daniel S, et al. Retrospective serologi-
cal and genetic study of the distribution
of hantaviruses in Greece. J Med Virol.
1998;55:321-7.DOI:10.1002/(SICT)1096-
9071(199808)55:4<321::AID-
IMV11>3.0.CO;2-H

Antoniadis A, Alexiou-Daniel S, Fidani L,
Bautz EF. Comparison of the clinical and
serologic diagnosis of haemorrhagic fever
with renal syndrome (HFRS) and lep-
tospirosis. Eur J Epidemiol. 1995;11:91-2.
DOI: 10.1007/BF01719952

Merien F, Portnoi D, Bourhy P, Charavay
F, Berlioz-Arthaud A, Baranton G. A rapid
and quantitative method for the detection
of Leptospira species in human leptospiro-
sis. FEMS Microbiol Lett. 2005;249:139—
47.

Dolhnikoff M, Mauad T, Bethlem
PE, Carvalho RRC. Pathology and
pathophysiology of pulmonary manifes-
tations in leptospirosis. Braz J Infect Dis.
2007;11:142-8. DOI: 10.1590/S1413-
86702007000100029

Address for correspondence:

Anna Papa,

Department of Microbiology, Medical School,
Aristotle University of Thessaloniki 54124,

Thessaloniki,

Greece; email: annap@med.

auth.gr

The opinions expressed by authors
contributing to this journal do not
necessarily reflect the opinions of
the Centers for Disease Control and
Prevention or the institutions with

which the authors are affiliated.

835



LETTERS

Chikungunya
Outbreak,
Singapore, 2008

To the Editor: Chikungunya
virus, an arbovirus belonging to the
family Togaviridae, genus Alphavirus,
was first isolated in Tanzania in 1953
(1). The first outbreak in Asia was
documented in Bangkok, Thailand,
in 1958. Since then, outbreaks have
been reported in Cambodia, Vietnam,
Laos, Myanmar, Malaysia, the Philip-
pines, and Indonesia (2). In Indonesia,
a 1972 serosurvey suggested wide-
spread distribution of chikungunya in-
fection, and numerous outbreaks have
reemerged since 2001 (3). Malaysia
reported its first outbreak between De-
cember1998 and February 1999 and a
reemergence in an isolated northwest-
ern coastal town in 2006 (4).

In Singapore, although dengue fe-
ver has been endemic since the 1960s,
the first chikungunya case was not
reported until 2006. In 2007, 10 im-
ported cases were reported to Singa-
pore’s Ministry of Health (5). Notably,
Taiwan reported a case involving a
returning student from Singapore in
November 2006, suggesting the pos-
sibility of autochthonous transmission
in Singapore (6).

Located in tropical Southeast
Asia, Singapore has remained vigilant
in the surveillance of chikungunya. A
2002/2003 serosurvey on 531 healthy
young adults showed only 2 (0.3%)
persons with chikungunya antibodies
(7). We describe an outbreak of au-
tochthonous chikungunya transmis-
sion in Singapore and discuss removal
of infectious human reservoirs from
transmission areas as an outbreak con-
trol strategy.

On January 14, 2008, a local case
of chikungunya infection was detect-
ed through the general practitioners’
laboratory-based surveillance system
established by Singapore’s Environ-
mental Health Institute in 2006. The
Ministry of Health responded with a
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massive active surveillance exercise.
A total of 2,626 people who resided
or worked within a 150-m radius of
the index case-patient’s address were
screened for chikungunya infection by
reverse transcription—PCR (RT-PCR),
using primers adapted from Hasebe et
al. (5,8). Persons with an acute febrile
illness, signs or symptoms compatible
with chikungunya fever (fever, joint
pain, or rash), or those with positive
RT-PCR results were referred to the
Communicable Disease Centre at Tan
Tock Seng Hospital (CDC/TTSH),
the national infectious disease referral
center in Singapore.

During the outbreak period from
January 14 to February 21, 2008, chi-
kungunya infection was confirmed for
13 patients (5). Of these, 10 acutely
symptomatic patients (all men; me-
dian age 35 years, range 22—69 years)
were isolated at CDC/TTSH until fe-
ver resolved and a negative chikungu-
nya RT-PCR test result was obtained.
During hospitalization, patients’ tem-
peratures were monitored every 4
hours and daily chikungunya RT-PCR
tests were performed. Viral load pro-
files were derived from an external
standard curve generated by 10-fold
serially diluted virus from a concen-
tration of 10®* pfu/mL, using crossing-
point values.

The Table summarizes the pres-
ence of viremia and patients’ febrile
status in relation to the day of illness.
High levels of viremia were observed
during the first 5 days of illness (me-
dian 119,126 pfu/mL, range 360-
14,605,314 pfu/mL). Fever lasted a
median of 5 days (range 3—-10 days);
viremia persisted up to day 9 of ill-
ness. Our findings concur with those
of a European study, suggesting ex-
tremely high levels of viremia at the
initial stage of chikungunya disease
(9). Notably, 1 patient (patient 4),
who was screened by the Ministry of
Health, was observed to have a posi-
tive chikungunya RT-PCR test result
1 day before symptom onset. Fever
resolution did not predict viral clear-

ance. Of note, 30% of our patients had
detectable viremia (376-8,523 pfu/
mL), after fever had resolved. We are
uncertain of the role of level of viremia
in the transmission of chikungunya;
more research is needed to address
this pertinent public health question.

Aedes aegypti mosquitoes were
the vectors involved in this outbreak.
Viral sequences from our patients
showed a close association to the circu-
lating strains in the 2006 Indian Ocean
outbreak (GenBank accession nos.
EU441882 and EU441883), without
the E1-A226V mutation, which can
increase transmission of the virus in
the alternate vector Ae. albopictus (5).
Virus phylogenetic studies supported
the notion that the East African geno-
type, which emerged in Kenya in 2004
and the Indian Ocean islands in 2005,
closely resembling the 2006 outbreak
strain in India, arrived in Singapore in
January 2008.

Singapore’s outbreak containment
strategy focused primarily on inten-
sive vector control and rapid removal
of infectious human reservoirs through
active case finding and isolation. The
proportion of asymptomatic infections
in this outbreak was not determined.
Asymptomatic infections could possi-
bly reduce the effectiveness of control
efforts. However, there have been no
data thus far supporting chikungunya
transmissibility in asymptomatic per-
sons. Detectable viremia before clinical
signs and symptoms and high levels of
viremia during early illness, as demon-
strated in our study and others (9,10),
pose logistical challenges in the timeli-
ness of case detection for isolation.

Singapore remains at risk for chi-
kungunya outbreaks. It has a highly
susceptible population, a porous bor-
der with large travel volumes from
epidemic areas, and effective vectors
(both Ae. aegypti and Ae. albopictus).
In the absence of a vaccine, high vigi-
lance for autochthonous transmission
and stringent vector control should be
maintained along with a swift public
health response.
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Table. Daily trend of fever and viremia in 10 hospitalized chikungunya patients, Singapore
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Patient Signs and Fevert and chikungunya test results (viral loadt), by day of fever
no. symptoms* -1 0 1 2 3 4 5 6 7 8 9 10
1 F,A B, D NA 37.7§ 37.0 37.0
+ + - -
(442.7) (3.5)
2 F, A, H, RE NA 39.68 38.4 38.0 376 385 380 374
+ + + + —
(5,191.4) (3,655.2) (119.1) (1.3)
3 F,A R, H NA 39.3§ 37.0 372 373 372
+ + + + - -
(155.5) (385.2) (3.7) (0.4)
4 F, A NA 40.88§ 39.9 38.2 37.6 376 374 370
+ + + + + + -
(0.8) (14,605.3) (14,170.2) (1,007.8) (4.0) (0.2)
5 F, A NA 37.0§ 37.8 36.8 36.6
+ + + — -
(371.4) (25.9) (0.4)
6 F,D,R, M NA 37.68 38.6 37.2 36.8
+ + + - —
(524.4) (0.7) (0.4)
7 F, A, H, EP NA 38.3§ 37.0 37.0
+ + + -
(18.8) (7.2) (0.4)
8 F, A NA 375§ | 376 37.7 36.4
+ + -
(36.6) (0.3)
9 F, A, N NA 38.48 37.8 37.1 37.1
=F —
(406.7)
10 F,A,M 39.2§ 36.7 36.8 37.1 374 36.8
+ + — -
(8.5) (3.6)

*At hospitalization. F, fever; A, arthralgia; B, backache; D, diarrhea; H, headache; RE, red eyes; R, rash; M, myalgia; EP, eye pain; N, nausea.
1Day 0, day of fever onset. Maximum temperature expressed in °C. Light shading indicates self-reported fever; dark shading indicates documented fever

(maximum temperature >37.5 °C). NA, not available.

FViral load expressed as x 10° pfu/mL. Reverse transcription—PCR test results for chikungunya: +, positive; —, negative.

§Indicates day patient was hospitalized.
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LETTERS

Vancomycin-
Resistant
Enterococci,
Point Barrow,
Alaska, USA

To the Editor: An increasing
number of bacterial infections are
now difficult or impossible to treat (1)
because of the misuse of antimicro-
bial drugs and the epidemic spread of
bacterial resistance to these drugs (2).
The most alarming reports are of me-
thicillin-resistant Staphylococcus au-
reus, extended-spectrum f-lactamase
producers, and vancomycin-resistant
enterococci (VRE). Although knowl-
edge about dissemination mechanisms
is poor, the spread of resistance clearly
is not restricted to hospitals but oc-
curs also in the community and in the
natural environment (3,4). Since the
1990s, the epidemiology in the United
States has shifted so that most VRE
are Enterococcus faecium. Recent
studies indicate clonal spread of the
E. faecium CC17 lineage in clinical
isolates, exhibiting high-level ampi-
cillin and fluoroquinolone resistance
and harboring an enterococcal surface
protein—coding esp gene (5,6).

During a polar research expedi-
tion to the Beringia region in 2005,
we collected fecal samples from birds
at sites with no or low human popu-
lation. The aim was to investigate the
current status of resistance dissemina-
tion into remote areas of the world.
The study site in Alaska was located
on the tundra halfway between the
city of Barrow and Point Barrow,
the northernmost point of the United
States (71°23'20"N, 156°28'45"W).
Fecal samples from glaucous gulls
(Larus hyperboreus) were enriched
(18 h at 37°C) in brain—heart infusion
broth (Becton Dickinson, Franklin
Lakes, NJ, USA) supplemented with
aztreonam and vancomycin (10 mg/L
and 4 mg/L, respectively; ICN Bio-
medicals Inc., Aurora, OH, USA), fol-
lowed by spreading on chromID VRE
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plates (bioMérieux, Marcy I’Etoile,
France) and incubated for 48 h at
37°C. Typical colonies were isolated
and species identified by biochemical
testing, including the Phoenix Auto-
mated Microbiology System (Becton
Dickinson). MIC was determined for
vancomycin, teicoplanin, ampicillin,
and ciprofloxacin by using Etest strips
(AB Biodisk, Solna, Sweden), and the
presence of vanA, vanB, and esp genes
was established by PCR with previ-
ously described primers (7,8) (esp
primers espl1 and esp12).

Cultures showed 2 isolates of E.
faecium; MICs for vancomycin and
teicoplanin were >256 and 96 pg/mL,
respectively, for both isolates. Geno-
typing determined that they harbored
vanA. Isolates exhibited high-level am-
picillin and ciprofloxacin resistance;
MICs were >256 and >32 pug mL, re-
spectively for both isolates. They also
harbored the esp gene. Isolates came
from 2 of 33 sampled glaucous gulls, a
species confined to the Arctic regions,
that have limited southbound migra-
tion during the nonbreeding season.

Clinical isolates of VRE were first
found in the late 1980s. In the United
States, vancomycin was widely used
in human medicine, and outbreaks oc-
curred in hospitals rather than in the
community; the opposite was, and is,
true in Europe. Because of massive use
of glycopeptide antimicrobial drugs,
i.e., avoparcin, as growth promoters in
domestic animal production until the
mid-1990s, VRE can be found in hos-
pitals and the community (9).

Our findings show that bacteria
resistant to antimicrobial drugs, or re-
sistance genes, already have spread to
one of the most remote areas of North
America, Point Barrow, Alaska. This
spread suggests that few (if any) plac-
es on earth may be protected against
the spread of such resistance, and the
dispersal mechanisms are far more ef-
ficient than previously thought. Our
data also place the isolates as part of
the clinically spread clonal E. fae-
cium CC17 lineage, characterized by

high-level ampicillin and quinolone
resistance and harboring the esp gene,
thus strongly supporting a human ori-
gin. Possible dispersal mechanisms to
remote areas include stepwise hori-
zontal transfer between migratory and
nonmigratory bird species and anthro-
pogenic transport.

The increasing evolution and
spread of antimicrobial drug-resistant
bacteria and resistance genes seriously
threaten public health and could esca-
late to catastrophic proportions (1).
Bacteria and drug resistance are eas-
ily transferred between humans and
animals and consequently between
the environment and clinical settings.
Much remains to be learned about the
effect of human-associated changes of
natural ecosystems on the total effect
of resistance. Therefore, our finding of
VRE at Point Barrow is important to
recognize. Decisive action is needed
to establish efficient monitoring pro-
grams that include not only surveil-
lance and control of clinical bacterial
resistance but also environmental lev-
els of resistance.
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Use of Templates
to Identify Source
of Norovirus
Outbreak

To the Editor: On November
22, 2006, an infection control nurse
notified the Marion County (Oregon)
Health Department about acute gas-
troenteritis among persons who had
attended a reception at a medical fa-
cility on November 16, 2006. With a
holiday weekend only hours away, the
county health department asked the
state health department to join the out-
break investigation.

After interviewing the caterer,
organizers, and several attendees, we
modified a questionnaire template to
reflect potential exposures. Using this
questionnaire, we conducted a retro-
spective cohort study by telephone
among reception attendees identified
from a ticket list. We defined a case
of acute gastroenteritis as reported
vomiting or diarrhea (>3 loose stools
within a 24-hour period) within 18-72
hours of the event.

Sanitarians inspected the facility
and the caterer’s kitchen. We traced
implicated oysters (the source of the
outbreak) through distribution re-
cords; screened stool specimens for
norovirus by RT-PCR; tested oysters
from the implicated lot for norovirus
by qRT-PCR; entered data into a cus-
tom outbreak database template; cal-
culated relative risks (RRs) and 95%
confidence intervals (Cls) using Epi
Info (www.cdc.gov/epiinfo); and as-
sessed the significance of the associa-
tion between acute gastroenteritis and
consumption of implicated oysters by
the * or Fisher exact test.

Approximately 200 persons at-
tended the reception. We called all
households on the reception ticket
list with identifiable phone numbers
and reached a convenience sample of
66 attendees from 50 households. We
determined that 10 had cases of acute
gastroenteritis, 53 had no symptoms,
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and 3 (who were excluded from the
analysis) had minor symptoms. The
median incubation period was 36
hours (range 31-63 hours). None of
the 10 attendees with acute gastroen-
teritis sought medical attention; stool
specimens from 2 of them tested
positive for norovirus (1 positive for
genogroup II and 1 positive for both
I and II).

Illness was associated with con-
sumption of raw oysters on the half
shell (RR 11.8; 95% CI 2.8-50; p =
0.0001), which was reported by 8 of
the 10 attendees with acute gastro-
enteritis. No other foods were as-
sociated with illness. No significant
breaches in food-handling procedures
were identified. The only food handler
who reported illness had eaten several
oysters at the event and became ill 36
hours later.

The oysters had been individu-
ally quick frozen on the half shell and
packed loosely in cartons after being
harvested in South Korea by growers
approved by the US Food and Drug
Administration. For the reception, a
single 6-kg box of oysters was thawed
and served raw. The box was from a
shipment of 2,200 boxes legally im-
ported in October 2006. Boxes from
the same shipment had been distrib-
uted to 5 states. Oysters from 4 other
cartons were consumed (some cooked)
at 2 other Oregon locations. Public
health officials in other states were no-
tified and asked to report any related
illnesses; none were identified.

Noroviruses (genogroups I and II)
were detected in oysters from an intact
carton of the implicated lot. Sequenc-
ing was not attempted. The implicated
lot was voluntarily recalled by the na-
tional distributor; most of the lot was
embargoed or recalled before the oys-
ters were consumed.

Opysters are a recurrent source of
outbreaks and sporadic cases of no-
rovirus infection, vibriosis, and other
infections (1) because they are fre-
quently eaten raw or undercooked (2).
Microbial monitoring of oyster harvest
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areas reduces but does not eliminate
the risk for disease associated with
consumption of raw or undercooked
oysters (3).

Oysters from many parts of the
world have been implicated in previ-
ous norovirus outbreaks (3-6), in-
cluding similar norovirus outbreaks
in New Zealand in 2004 and 2006
caused by consumption of frozen oys-
ters from South Korea (6). In addition,
norovirus was detected in 10% of im-
ported oysters in Hong Kong (7), and
adenoviruses or enteroviruses were
identified in 80% of oyster samples
from popular harvest areas in South
Korea (8).

Although widely distributed com-
mercial foods are rarely implicated as
a source of norovirus infections, oys-
ters (3) and raspberries (9) are notable
exceptions. Without timely subtyping
of virus specimens and a PulseNet-
like data-sharing system, cluster link-
age is unlikely. Norovirus infections
are rarely confirmed by laboratory
tests, and sporadic cases are rarely
considered notifiable. The outbreak
we described was recognized and re-
ported because illnesses clustered in
1 workplace. However, even when
outbreaks are reported, they are not
always investigated thoroughly. The
conventional wisdom that many, if not
most, foodborne norovirus outbreaks
are caused by contamination at the
point of service (10) may discourage
thorough epidemiologic investigations
of these outbreaks.

Because thorough outbreak in-
vestigations are time-consuming and
gastroenteritis outbreaks are common,
resource issues often affect decisions
about how intensively to pursue inves-
tigations. Our use of integrated ques-
tionnaire, data entry, and analysis tem-
plates (www.oregon.gov/DHS/ph/acd/
keene.shtml) facilitated a quick and
efficient response to the outbreak de-
scribed here. Questionnaire design, in-
terviews, data entry, and analysis were
completed within 6 hours of the initial
report, and distributors and regula-
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tory agencies worked quickly to recall
other oysters from the same source,
thus probably preventing additional
illnesses. We believe that widespread
use of such templates would increase
the number of outbreaks that could be
investigated thoroughly.
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Epidemiologic
Questions from
Anthrax Outbreak,
Hunter Valley,
Australia

To the Editor: Anthrax was in-
troduced into Australia in 1847 near
Sydney, New South Wales, and spread
along stock routes throughout New
South Wales and southern Queensland
(1). Anthrax was considered endem-
ic to the Hunter Valley, New South
Wales, during the 1890s. The last re-
corded anthrax-related stock losses
there occurred on 3 properties in the
Upper Hunter Valley in 1939 (1).

During the past 4 decades, an-
thrax has become uncommon in Aus-
tralia. Clinical cases are seen only spo-
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radically in sheep, cattle, and (rarely)
horses. Annually, 612 properties are
affected in unrelated incidents; where
cattle are involved, generally only 1-3
animals per property are affected (2).
Anthrax is confined almost exclusive-
ly to a belt running through the center
of New South Wales (3).

From December 14, 2007,
through January 3, 2008, a total of 53
cattle (Bos taurus) with peracute an-
thrax and 1 horse died on 11 properties
in the Rouchel area, 20 km east of Ab-
erdeen in the Hunter Valley and 350
km from the anthrax belt (Figure). The
area is hilly, rising to *550 m, with al-
luvial soils alongside a stream and
rocky basaltic and sandy soils on the
slopes. Most properties feature gullies
that flow intermittently after rain. The
affected properties covered =60 km?.

The animals that died in this
area were of all ages. Anthrax was
not suspected because of a long his-
tory of no local activity, but Bacillus
anthracis was initially confirmed by
microscopy of blood smears and sub-
sequently by PCR of blood or other
carcass fluid smear scrapings taken
when animals were decomposed and

microscopy was unreliable (4). Dates
of discovery of the index case on each
property ranged from December 14 to
December 29; 1-26 deaths (median 2)
occurred per property. Property attack
rates varied from 0.9% (1/110 cattle)
to 10.7% (3/28 cattle). All stock on
infected and 24 neighboring proper-
ties were vaccinated in late December;
carcasses were burned to ash; move-
ment control, including quarantine,
was implemented; and all subsequent
stock deaths in the area were investi-
gated to rule out anthrax. One subse-
quent case occurred when an unvac-
cinated bull was introduced onto an
infected property in late May 2008.
Detailed record review excluded
importation of infected feed from
known anthrax-endemic areas before
the outbreak, and no deaths occurred
in stock introduced from these areas
during the previous month. Many of
the animals died near streams, and wa-
terborne spore dispersal with infection
was initially hypothesized. However,
the temporal pattern of properties af-
fected, with downstream properties af-
fected before upstream properties; the
fact that properties without contiguous

MOREE
.
BOURKE J
* /
J
Y
COBAR NYNGAN {
. & ;
ROUCHEL A
* 5
i
7
HILLSTON e
. o
f
*/SYDNEY
B Py
~
s Jf‘x‘_\ f
! (
\..., -
e DENILIQUIN f
. . ’}
\\ . ALBURY _ A

.
SHEPPARTON

Y
}

2 /
{
i

&

Figure. Map of New South Wales, Australia, showing the anthrax belt (gray shading) and
the Rouchel location where anthrax reemerged during December 14, 2007-January 3,

2008.
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streams were affected; and the dilu-
tion effect of rapidly flowing streams
argued against this transmission route.
Because they are septicemic, terminal-
ly ill animals with anthrax often seek
water (5).

The mysterious contemporaneous
reemergence of anthrax in this area is
unlikely to be explained by mechani-
cal vector-borne transmission because
only 1 animal had eye damage, sug-
gesting a crow attack. There was no
additional evidence of scavenger at-
tack. No tabanid species (biting) flies
were seen on any carcass, and the
small number of carcasses and rela-
tively large distances between some
properties made mechanical transmis-
sion with ocular inoculation by non-
biting flies unlikely (4).

Both the remarkable survival
capability of anthrax spores and a
1-in-100-year rain event probably
contributed to the near-simultaneous
reemergence of anthrax on multiple
properties in this area. Anthrax spores
are resistant to biological extremes of
heat, cold, pH, desiccation, chemicals,
and irradiation, persisting in this state
for decades awaiting conditions that
favor germination and multiplication
(6). In June 2007, drought-ravaged
Hunter Valley experienced intense
flooding; most rain fell in just 3 days
(259 mm in the Aberdeen area, com-
pared with the previous 3-year June
average of 43 mm), and massive
amounts of topsoil washed into gullies
and streams. During late 2007, rainfall
also was excessive: 132 mm and 129
mm in November and December, re-
spectively, compared with the 3-year
average of 87 mm and 65 mm.

The June floods are likely to have
unearthed anthrax spores in the area.
The question remains whether these
spores had been present for >6 de-
cades, concentrating in depressions
that collected water and dead vegeta-
tion, potentially providing a milieu for
germination and multiplication (i.e.,
incubator areas), a mechanism that has
been implicated in wildlife epidemics
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of anthrax (7,8). Alternatively, low-
grade sporadic infection may have
been ongoing since the 1940s and in-
frequent stock mortality may not have
been investigated for anthrax because
of a low local index of suspicion, re-
sulting in environmental contamina-
tion The extreme weather conditions
in the area may have unearthed spores
from undiagnosed carcasses, provid-
ing simultaneous exposures on mul-
tiple properties.

We are currently unable to resolve
this epidemiologic conundrum. How-
ever, our experience is a timely remind-
er that veterinary public health authori-
ties should be on high alert for possible
anthrax when unexpected livestock
deaths follow flooding in areas where
anthrax has historically occurred.
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Distinct
Ecologically
Relevant Strains of
Anaplasma
phagocytophilum

To the Editor: Anaplasma phago-
cytophilum was defined to include Eh-
rlichia phagocytophila, E. equi, and
the agent of human granulocytic eh-
rlichiosis. Nevertheless, we and oth-
ers have found phenotypic and genetic
differences from diverse regions and
hosts and conclude preliminarily that
ecologically separate strains might ex-
ist that should be distinguished. Two
precedents include ruminant strains of
A. phagocytophilum in Europe and the
Ap-Variant 1 from ruminants and ticks
of North America and Europe.

In Europe, A. phagocytophi-
lum infects livestock, rodents, and

humans, with some species such as
European cattle showing severe dis-
ease and high antibody prevalence. In
contrast, cattle infection is rare in the
United States, despite being common
in other species. Experimental infec-
tion of cattle with California equine—
origin strain MRK failed to induce
disease or marked rickettsemia (1).
Thus, even though European strains
have ruminant tropism, an equine
strain does not.

Ap-Variant 1 is found in ticks and
deer in North America. This strain is
distinctive in the 16S rRNA, major
surface protein 4 (msp4), msp2, and
ankA genes (2). Deer, goats, and tick-
derived cell lines can be infected with
Ap-Variant 1, but rodents cannot (3).
Our recent data examining A. phago-
cytophilum in western North America
show at least 2 phenotypes: strains
originating from sciurids (chipmunks
and tree squirrels) and strains from
woodrats (the previously postulated
reservoir). In a survey of 2,121 small
mammals in areas of California with
enzootic Ap-Variant 1, seroprevalence
was highest in tree squirrels (71%),
woodrats (50%), and chipmunks (up
to 28%), and PCR prevalence was
highest in tree squirrels (16%) and
chipmunks (34%) (4). We showed
that chipmunks were competent
reservoirs for A. phagocytophilum
through exposure in the field, success-
ful inoculation with strain MRK, and
transmission through Ixodes pacificus
to mice. However, discrepancy in the
phenotype of strains originating from
woodrats and chipmunks is substan-
tial when these strains are inoculated
into horses. One chipmunk strain can
infect both rodents and horses (im-
portant laboratory animal models for
human infection), whereas woodrat
strains show restricted rodent-only
tropism.

A naturally infected redwood
chipmunk was trapped in Mendocino
County, California, exsanguinated,
and documented to be positive for A.
phagocytophilum by using real-time
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PCR, with a cycle threshold (C) of
31.31. An adult horse was negative
for infection and exposure by PCR
and immunofluorescence assay, pre-
medicated with flunixin meglumine
and diphenhydramine, and inoculated
with 1.5 mL of infected chipmunk
whole blood in EDTA. The mare was
monitored daily for 16 days, includ-
ing blood smear, serologic testing,
and PCR, and assessment of behavior
and attitude, rectal temperature, and
legs for edema, swelling, or pain. She
became ill 12 days postinoculation,
with a body temperature of 40.0°C,
lethargy, depression, and inappetance.
Blood smears showed A. phagocyto-
philum morulae in neutrophils, and
she was PCR positive on day 13 (C,
37). Thus, infection from this chip-
munk strain was indistinguishable
from that induced when human-origin
A. phagocytophilum was inoculated
into this horse. The mare recovered
after treatment.

In contrast, woodrat strains show
rodent-host tropism but are not in-
fectious to horses. We attempted to
infect 3 horses with A. phagocyto-
philum from naturally infected, PCR-
positive woodrats from Hoopa Val-
ley, Humboldt County (1 pool of 4, 1
single) and Henry Cowell State Park,
Santa Cruz County (N = 1); both sites
are enzootic for A. phagocytophilum.
Woodrats were bled into tubes con-
taining EDTA, and blood was kept
cool and screened that day by real-
time PCR and serologic testing. The
PCR-positive samples were divided
into rodent and horse inocula. The
horses were negative for infection
and exposure using PCR and immun-
ofluorescence assay, premedicated as
described above, and then inoculated
with 6 mL of A. phagocytophilum—
infected woodrat blood. These horses
never became infected on the ba-
sis of clinical signs, serology, blood
smears, and PCR. Each horse was re-
inoculated 1-2 months later with 1.5
mL of an equine-tropic strain (MRK
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or chipmunk) to verify susceptibility
to infection. All 3 became ill within
12—13 days postinoculation, with sub-
stantial increase in body temperature
(>39.4° C), lethargy, depression, and
inappetance. Blood smears showed
A. phagocytophilum morulae in neu-
trophils, and the animals were PCR
positive and seroconverted. We con-
sidered the woodrat inocula unlikely
to be noninfectious because aliquots
of the same samples produced rick-
ettsemia according to PCR in C3H/
HeJ mice and uninfected woodrats.
All 3 horses recovered after treat-
ment.

Although some woodrat A.
phagocytophilum strains are geneti-
cally similar to human and equine
strains, others differ from sciurid, hu-
man, horse, and dog strains, with con-
served blocks within the msp2 gene
(5). A phylogenetic tree based on the
ompln gene clusters a sciurid strain
with local horses, distinct from north-
ern California woodrats (online Ap-
pendix Figure, available from www.
cdc.gov/EID/content/15/5/842 htm).
Some woodrat strains have rodent-
only tropism; Ap-Variant 1 does not
infect rodents. Strains from sciurids
and white-footed mice infect mul-
tiple laboratory animals and perhaps
humans as well. Thus, epidemiologic
studies evaluating human risk need to
incorporate these distinctions and fur-
ther ecologic and molecular genetic
studies are necessary. With increasing
reports of dissimilar genotypes of A.
phagocytophilum from multiple re-
gions of the world, defining distinct
phenotypes and using nomenclature
that appropriately clarifies the distinc-
tions are important.
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Ovine Herpesvirus
2 Infection in Foal,
Brazil

To the Editor: Malignant catarrh-
al fever (MCF) is an acute, generalized,
and usually fatal disease previously
thought to be restricted to mammals of
the order Artiodactyla, often members
of the subfamilies Bovinae, Cervidae,
and Suidae (1). Although animals of
the order Perissodactyla, family Equi-
dae, have previously been considered
not susceptible to ovine herpesvirus 2
(OvHV-2), we show that horses may
be infected by this virus.

In July 2006, in the state of Minas
Gerais, Brazil, neurologic signs devel-
oped acutely in a 6-month-old foal;
signs included muscle spasms, rigidity
of the neck and limbs, difficulty stand-
ing, and hind-limb paralysis. The foal
also had severe dyspnea and profuse
sweating and died 1 day after the onset
of clinical signs.

Histopathologic findings included
a marked lympho-histiocytic fibrinoid
necrotizing vasculitis affecting small
blood vessels and arterioles in the kid-
ney and liver (Figure) and associated
with lymphocytic interstitial nephritis
and mild multifocal granulomatous
hepatitis. The vasculitis lesions were
strikingly similar to those observed in
cattle with MCF caused by OvHV-2 or
alcelaphine herpesvirus 1. Both forms
of the disease have a wide spectrum
of clinical manifestations, but histo-
pathologic findings for the 2 forms are
similar (2,3). In addition, the foal had
severe and diffuse interstitial pneumo-
nia characterized by thickening of the
alveolar walls and interstitial accumu-
lation of macrophages, proliferation
of type II pneumocytes, and accumu-
lation of cell debri in the alveolar lu-
men. Granulomatous inflammation,
characterized by mild multifocal to
coalescent accumulation of epithelioid
macrophages, was also observed in the
spleen and lymph nodes. Surprisingly,
the brain showed only moderate con-
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gestion and mild, multifocal, perivas-
cular hemorrhage.

Although horses are not consid-
ered susceptible to OvHV-2, histo-
pathologic findings in this case were
consistent with MCF-like lesions.
Thus, we looked for any history of di-
rect or indirect contact between the af-
fected foal and goats or sheep. Indeed,
on this particular farm, horses shared
food with 65 goats. On the basis of in-
direct contact with potential reservoirs
of infection, the disease in the foal was
suspected of being associated with a
member of the MCF virus (MCFV)
group (4).

To determine whether the dis-
ease in the foal was associated with
an MCFV, we obtained tissue samples
from the foal at necropsy and col-
lected blood from all 3 adult horses,
including the dam, and 10 randomly
selected goats on the farm. DNA was
extracted from these samples, and
PCR was performed to detect mem-
bers of the MCFV group, including
OvHV-2 (5), caprine herpesvirus 2
(6), and alcelaphine herpesvirus 1 (7).
The tissues from the foal as well as
peripheral blood mononuclear cells
from all 3 adult horses and 8 tested
goats were positive for OvHV-2 only.

- o, =
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The adult horses had no clinical signs
of infection for at least 8 months after
the outbreak.

To confirm the PCR detection
of OVHV-2, we purified amplicons
obtained from the dam of the affect-
ed foal, the affected foal, and 1 goat
and processed them for automated
sequencing. These nucleotide and
deduced amino acid sequences were
identical, and we deposited them
in GenBank under accession nos.
EU244694, EU718486, EU718487.
PCR was conducted on tissue samples
of the foal to test for differential diag-
nosis agents equine herpesvirus 1 (8),
equine herpesvirus 4 (8), and equine
arteritis virus (9). No amplification
was observed. Considering that sheep
and goats are the most important natu-
ral reservoirs of OvHV-2 (6), these re-
sults support the notion that infected
goats were the most likely source of
infection for horses in this outbreak.

To further support this diagnosis
of OvHV-2 infection, we attempted
to detect viral DNA in the vascular
wall of the foal’s hepatic arterioles
that contained fibrinoid necrotizing
lympho-histiocytic vasculitis by us-
ing laser capture microdissection on
sections stained with hematoxylin and

Figure. Liver of foal with vasculitis associated with intralesional ovine herpesvirus 2 DNA,
showing segmental, severe, fibrinoid, necrotizing arteriolitis. Hematoxylin and eosin stain.

Scale bar =100 pm.
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eosin (10). DNA extracted from these
areas was PCR positive for OvHV-2,
which confirmed the co-localization
of OVHV-2 DNA sequences in the site
of MCF-like lesions.

Taken together, these findings
confirm an emergent infectious dis-
ease associated with OvHV-2 infec-
tion in a horse, a species previously
considered not susceptible to OvHV-2.
The finding of vasculitis associated
with intralesional OvHV-2 DNA se-
quences unequivocally demonstrates
the pathogenic potential of this virus
in foals. However, a cause-and-effect
relationship between OvHV-2 infec-
tion and interstitial pneumonia as well
as the granulomatous inflammation in
the liver and spleen could not be estab-
lished in this case. This report supports
the notion that either equine infection
is extremely rare or that this strain of
OvHV-2 underwent recent modifica-
tions that expanded the host range.
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Community-
acquired Methicillin-
Resistant
Staphylococcus
aureus ST398
Infection, Italy

To the Editor: Community-ac-
quired methicillin-resistant Staphylo-
coccus aureus (CA-MRSA) has been
identified in livestock animals (par-
ticularly pigs), veterinarians, and ani-
mal farm workers (1,2). CA-MRSA
strains from pigs have been classified
most frequently within the multilocus
sequence type (ST) 398 (1) and have
been rarely identified as a cause of in-
vasive infection in humans (1,3,4). We
report a case of invasive infection in a
pig-farm worker in Cremona, Italy, an
intensive animal farming area; the in-
fection was caused by MRSA of swine
origin, ST398.

The case-patient was a 58-year-
old man admitted to a surgical depart-
ment in Cremona, Italy, on July 30,
2007, because of a 1-week history of
fever and intense pain in his right but-
tock. He worked on a pig farm, was
obese, consumed high volumes of wine
(1.5 L/day), was taking medication for
hypertension, and had not had recent
(<5 years) contact with the healthcare
system. At the time of hospital admis-
sion, he was moderately ill, oriented,
and cooperative. His right buttock was
extremely painful. He reported neither
recent trauma nor anything that would

845



LETTERS

explain infection. Laboratory exami-
nation showed increased C-reactive
protein (298 mg/L) and leukocytosis
(28,000 cells/mm?*) with neutrophilia
(80%). Empiric treatment with in-
travenous ampicillin-sulbactam was
started.

Based on clinical and magnetic
resonance imaging data, the diagno-
sis was cellulitis, pyomyositis, and
pelvic multiloculated abscess of the
buttock. A needle aspiration of the
abscess, guided by computed tomog-
raphy, was performed. Because of
persistent fever (38.5°C), oral cipro-
floxacin was added to the patient’s
treatment regimen on day 3. Blood
and abscess cultures yielded MRSA
that was sensitive to glycopeptides,
rifampin, linezolid, gentamicin, and
mupirocin and resistant to co-trimox-
azole, macrolides, clindamycin, and
fluoroquinolones. After treatment
was switched to vancomycin plus
rifampin, the patient’s general con-
dition improved; he was discharged
from the hospital after 24 days.

An epidemiologic investigation
of the patient’s family and 3 fellow
workers and their families was per-
formed; nasal and inguinal swabs
were obtained from these 11 persons.
Two fellow workers were colonized
with S. aureus, 1 with methicillin-sen-
sitive S. aureus (MSSA) and the other
with MRSA. The pig farm, a farrow-
to-finish production farm with 3,500
pigs, was screened for MRSA ac-
cording to guidelines of the European
Food Safety Authority (5). Dust swabs
were taken from 5 areas of the farm; 7
MRSA isolates were detected.

S. aureus species identification
was confirmed by PCR (6). Staphylo-
coccal chromosomal cassette mec type
(SCCmec) was identified by multiplex
PCR testing (7,8). Panton-Valentine
leukocidin (PVL) gene detection and
spa and ST typing were performed as
previously described (9).

The isolate from the patient be-
longed to spa type t899, was ST398,
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carried an SCCmec type [Va cassette,
and was PVL negative. The isolate
from the MRSA-colonized worker was
a t108 strain carrying SCCmec type V.
The isolate from the MSSA-colonized
worker was identified as t899. The
dust swabs yielded 7 isolates: 2 be-
longed to t899 and carryied SCCmec
IVa; 5 belonged to t108 and carryied
SCCmec V. The isolates obtained from
the patient, farrowing area 7, and ges-
tation area 1 were indistinguishable
(i.e., same spa type, SCCmec type,
and ST profile; Table), thus confirm-
ing the animal origin of transmission.

This case highlights other consid-
erations. First, although the isolate, as
expected, was PVL negative, its ag-
gressiveness resembled that of PVL-
positive strains. Second, all S. aureus
isolates identified, MRSA and MSSA,
belonged to t899 or t108, within the
ST398 group, in agreement with the
observation of van Dujkeren et al.
(10) that ST398 MSSA, a possibly
virulent strain, may acquire different
SCCmec cassettes relatively easily.
Third, ST398 carriage was high (75%)
among workers; 2 of 4 were carriers
of MRSA ST398 and 1 was a carrier
of MSSA ST398. This strain may be a
hazard to the health of pig farmers and
a possible cause of zoonotic infection.
When treating pig farmers for pos-
sible staphylococcal infection, health-
care workers should consider using
antimicrobial drugs effective against
MRSA and should consider the ag-
gressive resistance pattern observed in

this case, which was more similar to
hospital-acquired strains than to clas-
sic CA-MRSA.

The identification of a case of
ST398 endocarditis (4) and of a noso-
comial outbreak of ST398 in the Neth-
erlands (3) may support the hypothesis
that the scarce number of infections
reported so far may be due to the still-
limited spread of ST398 among criti-
cally ill patients; emergence among
pigs is thought to be recent. As ob-
served by Wulf and Voss, the patho-
genicity, aggressiveness, or potential
spread of ST398 among humans re-
mains to be ascertained (1).

In conclusion, attention should
be given to the emergence of MRSA
strains among animals, and continuous
surveillance in humans should moni-
tor the extent of disease from MRSA
ST398, especially in areas of inten-
sive animal farming. Collaboration
between infectious disease specialists,
microbiologists, and epidemiologists,
on both the human and the veterinary
sides, should be strengthened and
readied for appropriate action when-
ever complex, zoonotic, public health
issues occur.

Angelo Pan, Antonio Battisti,
Alessia Zoncada,
Francesco Bernieri,
Massimo Boldini,
Alessia Franco, Maurilio Giorgi,
Manuela lurescia,

Silvia Lorenzotti,

Mario Martinotti, Monica Monaci,
and Annalisa Pantosti

Table. Main characteristics of Staphylococcus aureus isolates identified from persons
and pig-farm environment, Cremona, ltaly, 2007*

Origin of isolate Sample type nuc/mec PVL spa type mec type
Patient Blood +/+ - t899 IVa
Pig worker 1 Nasal swab +/+ - t108 \Y
Pig worker 2 Nasal swab +/— - t899 NA
Farrowing area 5 Dust swab +/+ - t108 \%
Farrowing area 5 Dust swab +/+ - t108 V
Farrowing area 6 Dust swab +/+ - t108 \%
Farrowing area 7 Dust swab +/+ - t108 \%
Farrowing area 7 Dust swab +/+ - t899 IVa
Farrowing area 8 Dust swab +/+ - t108 \
Gestation area 1 Dust swab +/+ - t899 IVa

*PVL, Panton-Valentine leukocidin; NA, not applicable.
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Campylobacter
Jejuni in Penguins,
Antarctica

To the Editor: The wildlife of
Antarctica is highly specialized. Al-
though large animal species are limited
primarily to penguins and seals, each
species is often abundant. The high
degree of isolation potentially pro-
tects Antarctic wildlife from diseases
distributed in other areas of the world
(1,2). Despite Antarctica’s isolation,
however, human- or animal-related
pathogens have been found there, or
in the sub-Antarctic islands. For in-
stance, serologic evidence of influen-
za virus A infections in penguins has
been found (3), and both Salmonella
spp. and Mycobacterium tuberculosis
have been isolated from sub-Antarctic
and Antarctic animals (4,5).

Campylobacter jejuni is a leading
cause of bacterial gastroenteritis in hu-
mans worldwide; it is usually found in
the intestinal tract of various farm and
wild animals, particularly birds (6,7).
We previously reported finding 3 C.
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jejuni subsp. jejuni isolates in macaro-
ni penguins (Eudyptes chrysolophus;
Figure) from Bird Island (54°00'S,
38°02'W), South Georgia (1). Phe-
notypic tests and 16S rRNA gene se-
quencing showed that the penguin iso-
lates were identical to each other, and
macrorestriction profiling of pulsed-
field gel electrophoresis fragments
showed that they were very similar
to fragments isolated from poultry in
Washington in 1984 (1). Because the
isolates were retrieved from macaroni
penguin chicks, we concluded that the
animals had acquired the infection
locally and that this was likely an in-
stance of introduction of a pathogen to
the Antarctic region.

However, restriction fragment
pattern resemblance is not identical to
genetic relatedness and, given the rel-
evance of the question of origin, this
resemblance led us to use a new meth-
od for genetic characterization. We
reanalyzed the macaroni penguin iso-
lates with multilocus sequence typing
(MLST), a method that uses sequence
data from 7 unlinked loci for genetic
identification (8), complemented with
flaA gene sequencing. A benefit of this
method is the increasing availability
of epidemiologic databases in which
isolates can be compared (e.g., http://
pubmlst.org/campylobacter). The iso-
lates were thawed and cultured on
conventional blood agar (Columbia
agar II containing 8% [vol/vol] whole
horse blood) at 42°C in a microaerobic
gas environment, with the CampyGen
gas-generating system (CNO025A;
Oxoid Ltd, Basingstoke, UK) and the
BBL GasPak system (BD, Franklin
Lakes, NJ, USA). Bacterial DNA was
prepared by making a suspension of
freshly grown bacterial cells in 200 pL.
of phosphate-buffered saline (Sigma,
St. Louis, MO, USA). Genomic DNA
was extracted by use of a Bio Robot
M48 (QIAGEN, Hilden, Germany)
with a MagAttract DNA mini M48
kit, according to the instructions of the
manufacturer. The PCR amplification
and nucleotide sequencing followed
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the original protocol in principle (8).
The amplification products were puri-
fied and sequenced by using internal
separated nested primer pairs.

The 3 isolates from macaroni
penguins were all of the same geno-
type (sequence type [ST]—45) and thus
have a common origin. The ST-45 se-
quence type is the central genotype of
the ST-45 clonal complex, a complex
often associated with human disease
and asymptomatic infection in poul-
try (9,10). Indeed, nearly 42% of the
ST-45 samples available in the MLST
database have been isolated from hu-
mans (31% from poultry), and similar
percentages have been observed for
the ST-45 clonal complex as a whole.
The ST-45 clonal complex is large
(composed of 195 individual STs) and
has been isolated to date from a variety
of environmental sources and different
geographic regions, with the exception
of the Arctic. The isolates were identi-
cal at the flaA locus, all having the al-
lele 21/peptide 2 designation (http://
pubmlst.org/campylobacter/flaA).
This particular peptide is found in 31
records in the database and is thus not
unique to the penguin isolates.

Our MLST analysis confirms that
the C. jejuni isolates from the penguins

Figure. Macaroni penguins (Eudyptes chrysolophus).
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were of a genotype common among
humans with disease and among our
food animals. C. jejuni is not normally
distributed among Antarctic animals
(1,2), which indicates that this strain
may have been imported through hu-
man activities. On Bird Island, such
activities were carried out by scientists
at the British Antarctic Survey base.
At the time of the study, toilet wastes
from the station were emptied into the
surrounding waters, providing a pos-
sible transmission route for human-
associated C. jejuni to reach wildlife,
including penguins. Other possible
sources of the C. jejuni infections
include wastes from passing ships or
seabirds that pick up the bacteria dur-
ing offshore feeding excursions (for
albatrosses, these can be ~1,000 km).
Once established in a penguin colony,
a gastrointestinal pathogen may be
transmitted rapidly among individual
birds as they are breeding densely and
producing a large amount of feces
(guano) in the colony. C. jejuni infec-
tion in birds is normally not associ-
ated with overt disease, but other and
possibly more devastating pathogens
introduced to Antarctic animals could
potentially cause outbreaks.

Photo by Jonas Bonnedahl
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Acute Diarrhea in
Children after 2004
Tsunami, Andaman

Islands

To the Editor: The Andaman
Islands, population ~350,000, are a
territory of India located in the Bay
of Bengal, northwest of Indonesia.
On December 26, 2004, these islands
were struck by an earthquake measur-
ing 9.1 on the Richter scale (1) and by
the ensuing Great Asian Tsunami (2).
The fault slip, which caused permanent
land subsidence of several meters (3)
and ingression of sea water, resulted
in the displacement of most survivors,
many of whom were forced to live in
temporary camps on higher ground
for periods of more than a year. About
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80% of the water supply lines were
broken (4) and so were most sewage
lines, making the situation ideal for
transmission of water-borne diseases.

Because an outbreak of cholera
had occurred in the Andaman and
Nicobar Islands in 2002 (5), we were
apprehensive about outbreaks of infec-
tious diseases after the tsunami, par-
ticularly among children, who are less
immune to most infections; therefore,
we increased our efforts to identify and
contain these possible outbreaks as
quickly as possible. However, except
for a cluster of cases of rotaviral diar-
rhea (6), no major infectious disease
outbreak occurred among residents of
the Andaman Islands in the year that
followed the tsunami.

Although the incidence of severe
cases of diarrhea among children ad-
mitted to G.B. Pant Hospital in Port
Blair, the only referral hospital in the
Andaman Islands, varied greatly from
month to month during 2001-2007,
the incidence began decreasing after
2005, as indicated by the 12-month
moving average (Figure). The mean
number of cases per year fell from
361.4 during 2001-2005 to only 255.0
during 2006 and 2007 (p = 0.00025).

The estimated annual incidence
of acute diarrhea per 100,000 children
in the Andaman and Nicobar Islands
was 609 in 2001, 580 in 2002, 595 in
2003, 601 in 2004, 571 in 2005, 370
in 2006, and 420 in 2007. For these
incidence estimates, the population at
risk during the years 2002-2007 was
calculated by extrapolating from the

2R e
A @ @ 9 N A
S ©6 © 6 © o

Incidence/100,000 population
S
.

0

LETTERS

2001 census population on the basis
of an annual population growth rate
of 1.53% (the average for 1991-2001)
and assuming that children <15 years
old constituted 36.2% of the total
population each year (as they did in
2001). The reduction in the number of
acute cases of childhood diarrhea be-
gan several months after the tsunami,
when the water and sewage systems
of the islands had been repaired and
renovated in many areas.

According to official reports, the
cost of the restoration and renovation
of the water and sewage systems af-
ter the tsunami was 389.9 million ru-
pees, >2x the projected cost of work
on the water and sanitation systems
(172.9 million rupees) prior to the
tsunami (4). In the aftermath of the
tsunami, 52 km of new pipelines were
laid and 12.5 km of old pipelines were
replaced. Water supplies were aug-
mented in 49 areas (4). The revamped
water and sewage systems eliminated
many sources of fecal contamination.

Moreover, by the middle of 2005,
post-disaster assistance had been pro-
vided by voluntary organizations,
missionaries, nongovernmental orga-
nizations, and government agencies
from mainland India and abroad. This
assistance resulted in further improve-
ments in the area’s public sanitation
infrastructure and hygiene, particularly
in the temporary shelters that displaced
residents were living in; it also raised
awareness among island residents
about the threat of water-borne diseas-
es. All of these factors were likely con-

Jan May Sep Jan
2001

May Sep Jan May Sep Jan May
200: 200: 2004 2005

Sep Jan May Sep Jan May Sep Jan May Sep
200 2007

Figure. Estimated monthly incidence (black dots) of acute diarrhea among children <15
years of age in the Andaman Islands and 12-month moving average of the monthly incidence
(black line), 2001-2007. Data based on cases of disease among children admitted to G.B.
Pant Hospital, Port Blair, Andaman and Nicobar Islands, India.
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tributors to the decline in the number
of cases of acute diarrhea in children
after the tsunami. Although out-migra-
tion of island residents or a reduction
in case detection after the tsunami also
could have contributed to the observed
decline in cases of diarrhea, no large-
scale migration was reported during
the period, and disease surveillance
systems were in fact strengthened after
the tsunami and further strengthened
with the introduction of the Integrated
Disease Surveillance Program.

In summary, we found that the
incidence of acute diarrhea among
children of the Andaman Islands de-
creased within months after the 2004
tsunami. This result highlights the im-
portance of public health and sanita-
tion measures after a natural disaster.
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Population-
Attributable Risk
Estimates for
Campylobacter
Infection, Australia

To the Editor: Many industrial-
ized countries have a high incidence of
Campylobacter infections. An estimat-
ed 250,000 cases of Campylobacter
infection occur annually in the United
States (1), and several sequelaec com-
pound the impact of these infections.
The incidence of Campylobacter in-
fections is also important to policy-
makers—in the United Kingdom it

is used to assess foodborne disease—
reduction strategies (2)—and govern-
ments worldwide rely on the findings
of epidemiologic and microbiological
studies on Campylobacter infection to
shape their food-safety policies.

Population-attributable fractions
provide added value in case—control
studies by helping researchers identify
the most important risk factors for a
condition on the basis of risk associa-
tion and frequency of exposure. In an
analysis of data from a previous case—
control study of Campylobacter infec-
tion (3), Stafford et al. (4) used popu-
lation-attributable fractions to estimate
the annual number of Campylobacter
infection cases among Australians >5
years of age that were attributable to
each risk factor from that study. Us-
ing this technique, they estimated that
50,500 cases annually can be attrib-
uted directly to eating chicken.

Population-attributable fractions
have been defined as “the propor-
tion of disease cases over a specified
time that would be prevented follow-
ing elimination of ... exposure [to the
specified risk factors]” (5). Therefore,
removing exposure to factors not asso-
ciated with disease risk will not affect
disease incidence. Stafford and col-
leagues implicitly acknowledge this in
their methods: “We calculated PARs
[population-attributable risks] ... for
each variable that was significantly
associated with an increased risk for
infection.” It is surprising, therefore,
that they subsequently included con-
sumption of cooked chicken in their
extrapolation, even though this expo-
sure was not significantly associated
with illness (adjusted odds ratio 1.4,
95% confidence interval 1.0-1.9, p =
0.06). Because they attributed 35,500
of the 50,500 cases of Campylobacter
infection to the consumption of cooked
chicken, I believe that Stafford et al.
overestimated the role of chicken con-
sumption in cases of Campylobacter
infection by a factor of 3.4.
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tions. Am J Public Health. 1998;88:15-9.
DOI: 10.2105/AJPH.88.1.15
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In Response: Gillespie (1) ques-
tions whether we should have treated
consumption of cooked chicken as
a contributing factor in estimating
population-attributable risk (PAR)
for Campylobacter infection because
it was not a significant risk factor
(adjusted odds ratio [aOR] 1.4, 95%
confidence interval [95% CI] 1.0-1.9,
p = 0.06). Although on strict statisti-
cal grounds Gillespie is correct, we
believe that consumption of cooked
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chicken warrants consideration as a
risk factor on the basis of biological
plausibility, possible misclassification
of the “cooked” status of chicken eat-
en by study participants, and previous
empirical evidence.

Many case—control studies have
demonstrated that consumption of any
chicken is a risk factor for Campy-
lobacter infection (2,3), although
others have shown that only the con-
sumption of undercooked chicken or
chicken eaten outside of the home is a
risk factor (4,5). We acknowledged in
our study that some misclassification
of exposure is likely in any study of
reported food-consumption habits and
that such misclassification is a major
limitation of case—control studies. Be-
cause of the difficulty of determining
whether previously eaten chicken had
been thoroughly cooked or recontami-
nated after having been cooked, par-
ticularly if it was purchased outside
of the home, at least some study par-
ticipants who reported eating cooked
chicken could have acquired their in-
fection from the chicken meat. More-
over, as noted above, results from
other case—control studies showing an
association between disease risk and
consumption of chicken or poultry
have been based on study participants’
reported consumption of both under-
cooked and cooked chicken.

In our study, we included chick-
en consumption in our multivariable
models as either “cooked chicken”
or “undercooked chicken” but not as
“chicken.” However, in our univariate
analysis, consumption of any chicken
(i.e., cooked or undercooked) was sig-
nificantly associated with illness (OR
1.6, 95% CI 1.2-2.1), and it was also
significantly associated with illness
when included in a multivariable mod-
el as a single variable (aOR 1.7, 95%
CI 1.2-2.3). Results of a univariate as-
sessment of various types of cooked
chicken meat showed that consump-
tion of chicken fillet (OR 1.2), chicken
kebabs (OR 1.7), and bought barbe-
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cued chicken (OR 1.2) was each asso-
ciated with increased risk for illness.
Other studies have similarly shown
consumption of cooked, fried, or bar-
becued chicken to be significantly as-
sociated with risk for Campylobacter
infection (3,4).

The strength of our approach is that
we were able to estimate the number of
cases of campylobacteriosis attribut-
able to chicken consumption each year
and to assess the uncertainty of these
estimates. Because we were unable to
calculate ClIs for the estimated number
of cases not detected by surveillance,
we used computer simulation to gener-
ate an overall distribution of the num-
ber of cases that could plausibly be
attributed to chicken consumption; the
estimated range was 10,000-105,000
cases annually. This represents a con-
servative approach to assessing the
contribution of chicken consumption
to Campylobacter infections in Aus-
tralia. Thus, although we concur that
the inclusion of cooked chicken as a
risk factor for Campylobacter infec-
tions was debatable on strictly statisti-
cal grounds, we believe that including
cooked chicken in our estimates of the
PAR for and community incidence of
these infections was reasonable.

Russell J. Stafford,
Philip J. Schluter,
Martyn D. Kirk,
and Andrew J. Wilson
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The Travel and
Tropical Medicine
Manual, 4th Edition

Elaine C. Jong and
Christopher A. Sanford, editors

Saunders/Elsevier, Philadelphia,
PA, USA, 2008

ISBN: 978-1-4160-2613-6
Pages: 682; Price: US $55.95

Like the previous editions of The
Travel and Tropical Medicine Manual,
the 4th edition continues to success-
fully teach the fundamentals of travel
and tropical medicine and serve as a
useful reference. The manual is well-
organized and literally (measuring 12
x 20 cm) and figuratively handy. It has
many appealing tables and figures, a
colorful cover, and a reasonable price.
It remains appropriately titled, with
some chapters written from a travel
perspective and others from a tropical
medicine perspective.

The manual contains 45 chapters
divided into 7 sections (Pre-Travel
Advice, Advice for Special Travelers,
Fever, Diarrhea, Skin Lesions, Sexual-
ly Transmitted Diseases, and Worms).
The current edition has a new coedi-
tor (Christopher A. Sanford) and new
chapters on urban medicine and health
advice for long-term expatriates. Its
audience should continue to be prima-
ry care providers who routinely coun-

sel patients on travel-related issues,
infectious disease physicians with an
interest in travel medicine, other travel
medicine practitioners, and trainees
doing rotations in travel medicine.
However, its technical terminology
and concepts prevent the manual from
achieving its stated goal of being a
“perfect source” for travelers.

The greatest strengths of the man-
ual continue to be its practical sugges-
tions for counseling travelers prior to
their departure and evaluating patients
with post-travel illnesses. Notable
chapters discuss general approaches
to travel medicine, immunizations,
managing jet lag and motion sickness,
counseling HIV-infected travelers,
malaria prevention, avoiding and self-
treating travelers’ diarrhea, evaluating
diarrhea in returned travelers, tropical
dermatology and sexually transmitted
infections. The manual also has out-
standing tables in its approach to trav-
el medicine chapter. Other informa-
tive tables describe the safe selection
of food and water, drugs for prevent-
ing and treating traveler’s diarrhea,
the use of melatonin to prevent jet lag,
potential interactions between antiret-
roviral and travel-related medications,
and the differential diagnoses of trav-
el-related skin lesions. The manual
wisely refers readers to internet sites
such as www.cdc.gov/travel for up-to-
date travel advice.

Although the manual has short-
comings, it has no serious deficien-

Erratum—Vol. 15, No. 3

DOI: 10.3201/eid1505.999000

A reference was missing from the article Methicillin-Resistant
Staphylococcus aureus in Poultry (D. Persoons et al.). In the Table ac-
companying the article, the data on spa types isolated from pigs were
originally described in de Neeling AJ, van den Brock MJM, Spalburg
EC, van Santen-Verheuvel MG, Dam-Deisz WDC, Boshuizen HC, et
al. High prevalence of methicillin-resistant Staphylococcus aureus in
pigs. Vet Microbiol. 2007;122:366—72. The article has been corrected
online (www.cdc.gov/EID/content/15/3/452.htm).
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cies. Incorporating contributions from
49 authors results in chapters of vari-
able quality, some redundancies, and
occasional omissions. A 20-page
chapter on water disinfection appears
disproportionately lengthy when com-
pared with the immediately preceding
12-page chapter on the prevention and
self-treatment of traveler’s diarrhea.
Although the chapter on women trav-
elers discusses male condoms super-
ficially, this important topic is well
addressed in the chapter on sexually
transmitted infections. In future edi-
tions of the manual, the editors should
consider including more than 2 photo-
graphs in the 74-page section on skin
lesions, using a larger font, and enlarg-
ing the figures.

Clinicians who routinely evalu-
ate patients before or after traveling
should definitely consider purchasing
this manual, reading select chapters
in the pretravel and special travelers
sections, and keeping it in their travel
clinic as a useful reference.

Eric V. Granowitz

Author affiliation: Baystate Medical Center—
Tufts  University School of Medicine,
Springfield, Massachusetts, USA

DOI: 10.3201/eid1505.090033
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ANOTHER DIMENSION

Nothing But Tears

Damian J. Krysan

What do I do
My little one,

Lying oh so low?

Is all that I do
For me or for you,

Hoping for a cure?

Do I take your hand,
Do I let you lie,

Do I leave you alone in the snow?

To do no harm,

To close my bag,

To treat you with nothing but tears.

Dr Krysan is assistant professor of pediatrics in the
Division of Pediatric Infectious Diseases, University of
Rochester Pediatrics, Rochester, New York. His research
interests are yeast cell wall biology, Candida albicans
genetics, and high-throughput screening for antifungal

drugs.

DOI: 10.3201/eid1505.081412

Address for correspondence: Damian J. Krysan, University of Rochester
Pediatrics, Box 850, 601 Elmwood Ave, Rochester, NY 14642, USA;
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Alexis Rockman (b. 1962) The Farm (2000) Oil nd acrylic on wood (243.8 cm x 304.8 cm) Collection of JGS, Inc. Courtesy of the artist.

ABOUT THE COVER

Nature Isn’t What It Used To Be

Polyxeni Potter

6 6™ here are also cocks, which are extraordinary size,

and have their crests not red as elsewhere, or at least
in our country, but have the flower-like coronals of which
the crest is formed variously colored,” wrote traveler and
geographer Megasthenes 17 hundred years ago. “Their
rump feathers are neither curved nor wreathed but are of
great breadth and they trail them in the way peacocks trail
their tails, when they neither straighten nor erect them: the
feathers of these Indian cocks are in color golden and also
dark-blue like the smaragdus.” These impressive cocks, and
other fantastic creatures, populated Ta Indica, the author’s
account of India. Megasthenes’ flamboyant beasts, some
of them sporting nonstandard digits and extra heads, may
have come from the stories of people he met in his travels
and not his own observations. Nonetheless, they could be
describing the creatures of Alexis Rockman, artist, natural-
ist, author, educator, activist.

“I try to use all of the ways we depict nature and natural
history as content,” Rockman says, explaining the natural
sciences bias of his subjects. “I’m interested in credibility.”
His love for science and art flourished during childhood in
his native New York. “I grew up in the American Museum
of Natural History. My mother was an assistant to Margaret
Meade ... it shaped my perspective. ... Charles R. Knight

Author affiliation: Centers for Disease Control and Prevention, At-
lanta, Georgia, USA

DOI: 10.3201/eid1505.000000
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and Chesley Bonestell were my heroes.” His education at
the School of Visual Arts complemented long studies of
nature in the United States and abroad. “I started out think-
ing that I would be a scientist. Eventually, over the years,
I ended up becoming interested in other types of practices,
like certain genres of filmmaking, animation. I think what
I ended up doing was really a combination of all those dif-
ferent interests. I’ve always been interested in the history of
the representation of nature.”

Rockman’s style, now realistic now abstract, has elud-
ed traditional descriptions, “I try to make it as credible as
possible without making it boring.” Some have seen sur-
realism in his unusual depictions of plants, animals, and
humans, “What I am after ... is the disturbing part or the
transformative part.” Embracing popular culture, he flaunts
it with great precision in a manner called hyperrealism in
the tradition of Grant Wood, who captured the rural Mid-
west of the 20th century, especially in his American Goth-
ic. Like pop art icon Andy Warhol, he is comfortable with
modern technology and skillful with its agility and inter-
activity, “computer-manipulated, archetypal images that
we’ve all seen, or if we haven’t seen them we feel that we
know them.” The Farm, on this month’s cover, was com-
missioned by Creative Time, a public arts organization, as
a New York City billboard. “I like to put people off-kilter
by breaking up expected visual patterns.”

The constant struggles between nature and its creatures
engage all of Rockman’s interests from evolution, climate
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change, and genetic engineering to the failures of technol-
ogy. Like his idol H.G. Wells, the artist portrays humans
as, “the unnatural animal, the rebel child of nature,” that,
“more and more ... turns himself against the harsh and fit-
ful hand that reared him.”

The Farm portrays this favorite theme. Developing it
follows the artist’s usual path of discovery, which involves
learning from an expert, in this case a molecular biologist,
about genetics and artificial selection. The subject drives
the medium. The story unfolds with the clarity of a high-
definition screen. A field of soybeans extends as far as the
eye can see; against it, an allegorical tableau, in Rockman’s
words, “the way humans have altered their landscape.”

“The way I constructed it is that, as in a lot of Western
culture, we read things from left to right,” he explained in
an interview. “On the left side of the image are the ancestral
species of the chicken, the pig, the cow, and the mouse”; on
the right, their contemporary versions. Farther to the right are
“permutations of what things might look like in the future.”
The transition from wild cow and boar to familiar barnyard
beasts to grotesque technologically engineered models is pre-
cise and tactical, and the animals still maintain some original
species characteristics. A fruit fly, a strand of DNA, an over-
manipulated dog inside a prize-winning blue rosette com-
pete for attention with the cocks placed conspicuously on
the fence, straddling the horizon, challenging Megasthenes.
Tomatoes created to fit the shipping crate, loaf-shaped water-
melons, and multicolor corn complete the picture, occupying
several layers of time and genetic activity in the permissive
context the artist calls “democratic space.”

Rockman’s vision of biotechnology is riddled with
clues and inside jokes rooted in economic, social, ethical,
and other concerns. It’s a vision he wants to popularize, “It
has to be decipherable to a six-year-old child. I try to con-
struct it as an onion with different layers of meaning and
iconography.” The Farm succeeds in this regard, perhaps
even beyond the artist’s intentions. This icon of biotechnol-
ogy is also the stage for foodborne disease emergence. The
soybean farm is much too close to the farm animals, whose
fertile waste deposits seep into the nearby water used to
irrigate the plants. The fence is useless for keeping out
rodents or birds and their microbial deposits. And human
manipulation, intended to make larger more efficient food
animals, may have unintended consequences. If the DNA
strands were animated, they would be turning wildly.

A 2006 multistate outbreak of E. coli O157:H7 in-
fection was associated with salad. Samples taken from a
stream, cattle manure, and feces from wild pigs on ranches
in Salinas Valley, California, implicated spinach, but after
this outbreak, leafy greens were seen as subject to this type
of contamination. Rockman’s iconic overlap of urban, agri-
cultural, and cattle-raising elements in ecosystems contain-
ing sigmodontine rodents, which are reservoirs of hantavi-
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ruses, is a recipe for hantavirus pulmonary syndrome. The
syndrome, now found throughout the United States, is rare
but deadly. Mad cow disease emerged in Britain, possibly
as an interspecies transfer of scrapie from sheep to cattle
and moved around the globe through trade. Spread from
human to human is now a threat through contaminated hos-
pital equipment and blood transfusions. People who con-
sume antler velvet as a nutritional supplement may also be
at risk for exposure to prions.

“Nature isn’t what it used to be,” Rockman wrote in
one of his books. And of course it never was or ever will be.
But the irony of that statement awaits future developments.
Because, as H.G. Wells put it, “The only true measure of
success is the ratio between what we might have done and
what we might have been on the one hand, and the thing
we have made and the things we have made of ourselves
on the other.”
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NEWS & NOTES

EMERGING

INFECTIOUS DISEASES

Upcoming Issue

Past, Present, and Possible Future Human Infection with
Influenza Virus A Subtype H7

Diphyllobothriasis Associated with Eating Raw Pacific Salmon

Fluoroquinolone-Resistant Streptococcus pneumoniae after
7-Valent Conjugate Vaccination

Geographic Clustering of Leishmaniasis in Northeastern Brazil

Influenza Hospitalization Surveillance, Colorado, USA,
20042008

Lineage 2 West Nile Virus as Cause of Fatal Neurologic
Disease in Horses, South Africa

Racial Disparity in Tuberculosis Rates, Houston, Texas, USA

Bartonella quintana in Lice from Homeless Persons,
San Francisco, California, USA

Hantaviruses in Rodents and Humans, Inner Mongolia
Autonomous Region, China

Drought, Smallpox, and Emergence of Leishmania braziliensis,
Northeastern Brazil

Murine Typhus in Children, Yucatan, Mexico

Murine Typhus and Leptospirosis as Cause of Acute
Undifferentiated Fever, Indonesia

Recovery from Botulinum Toxin Type F in Adult
Rabies in Ferret Badgers, Southeastern China
Nipah Virus Infection in Dogs, Southwestern Malaysia, 1999

Merkel Cell Polyomavirus Strains in Patients with Merkel Cell
Carcinoma

Phocine Distemper Virus in Northern Sea Otters in the Pacific
Ocean, Alaska, USA

Vancomycin-Resistant Staphylococcus aureus, Michigan, USA,
2007

Diversity of Anaplasma phagocytophilum Strains, USA
Increasing Incidence of Zoonotic Visceral Leishmaniasis on
Crete, Greece

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

Upcoming Infectious
Disease Activities

June 4-5, 2009

Drug-resistant and Vaccine-escape
Hepatitis B Virus Mutants: Emergence
and Surveillance

Atlanta, GA, USA
http://www.cdc.gov/hepatitis/
hbvsymposium2009

June 18-21, 2009

26th International Congress of Chemo-
therapy and Infection

Sheraton Centre Toronto Hotel
Toronto, Canada
http://www.icc-09.com

June 21-23, 2009

6th International Congress on Bartonella
as Medical and Veterinary Pathogens
Queen Hotel

Chester, United Kingdom
http://www.liv.ac.uk/university/vets/cpd/
documents/All_information
bartonella.pdf

June 28-July 1, 2009

18th ISSTDR: International Society for
STD Research

QEII Conference Centre

London, United Kingdom
http://www.isstdrlondon2009.com

August 34, 2009

UC Berkeley CIDER SUMMIT 2009:
“Advances in the Control and
Epidemiology of Emerging
Infectious Diseases”

Sheraton Gateway Hotel

Burlingame, CA, USA
http://www.idready.org/
CIDERSummit2009.html

August 10-21, 2009

11th International Dengue Course
http://www.ipk.sld.cu/cursos/
dengue2009/indexen.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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Earning CME Credit

To obtain credit, you should first read the journal article. After reading the article, you should be able to answer the
following, related, multiple-choice questions. To complete the questions and earn continuing medical education (CME)
credit, please go to http://www.medscape.com/cme/eid. Credit cannot be obtained for tests completed on paper, although
you may use the worksheet below to keep a record of your answers. You must be a registered user on Medscape.com. If
you are not registered on Medscape.com, please click on the New Users: Free Registration link on the left hand side of
the website to register. Only one answer is correct for each question. Once you successfully answer all post-test ques-
tions you will be able to view and/or print your certificate. For questions regarding the content of this activity, contact
the accredited provider, CME@medscape.net. For technical assistance, contact CME@webmd.net. American Medical
Association’s Physician’s Recognition Award (AMA PRA) credits are accepted in the US as evidence of participation in
CME activities. For further information on this award, please refer to http://www.ama-assn.org/ama/pub/category/2922.
html. The AMA has determined that physicians not licensed in the US who participate in this CME activity are eligible
for AMA PRA Category 1 Credits™. Through agreements that the AMA has made with agencies in some countries, AMA
PRA credit is acceptable as evidence of participation in CME activities. If you are not licensed in the US and want to
obtain an AMA PRA CME credit, please complete the questions online, print the certificate and present it to your national
medical association.

Article Title:
Increased Risk for Severe Malaria in HIV-1-infected Adults, Zambia
CME Questions

1. Which of the following best explains the large scale 3. The study noted the importance of fever as an

of the HIV-1-malaria interaction that has emerged in indicator of severe malaria in patients infected with
the last decade? HIV-1. Which of the following features were most
A. Longer survival of patients infected with HIV commonly encountered in addition to fever?
B. Effects of increased antiretroviral drug use A. Impaired consciousness and jaundice
C. Poor immune function and higher susceptibility B. Impaired consciousness and hypoglycemia
D. Poor control of malaria worldwide C. Multiple convulsions and jaundice

D. Hypoglycemia and jaundice

2. A 28-year-old Zambian patient presents with a fever
of 38.5°C, Plasmodium falciparum on thick smear with 4. Which of the following best describes the

120 parasites per 200 white blood cells, and jaundice. association between HIV-1 infection and risk for

Which of the following best describes the likely severe malaria in the population studied?

diagnosis? A. HIV-1 infection is a risk factor for uncomplicated and

A. Uncomplicated malaria severe malaria

B. Moderately severe malaria B. Risk for severe malaria is only increased in patients

C. Severe malaria with HIV-1 with a CD4 count <250 cells/pL

D. HIV and malaria C. HIV-1 infection increases the risk for severe malaria
D. Risk for severe malaria is increased only in patients

with AIDS

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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work was done). Clearly identify the corresponding author and provide that
author’s mailing address (include phone number, fax number, and email ad-
dress). Include separate word counts for abstract and text.

Keywords. Include up to 10 keywords; use terms listed in Medical Subject
Headings Index Medicus.

Text. Double-space everything, including the title page, abstract, refer-
ences, tables, and figure legends. Indent paragraphs; leave no extra space
between paragraphs. After a period, leave only one space before beginning
the next sentence. Use 12-point Times New Roman font and format with
ragged right margins (left align). Italicize (rather than underline) scientific
names when needed.

Biographical Sketch. Include a short biographical sketch of the first au-
thor—both authors if only two. Include affiliations and the author’s primary
research interests.

References. Follow Uniform Requirements (www.icmje.org/index.html).
Do not use endnotes for references. Place reference numbers in parenthe-
ses, not superscripts. Number citations in order of appearance (including in
text, figures, and tables). Cite personal communications, unpublished data,
and manuscripts in preparation or submitted for publication in parentheses in
text. Consult List of Journals Indexed in Index Medicus for accepted journal
abbreviations; if a journal is not listed, spell out the journal title. List the first
six authors followed by “et al.” Do not cite references in the abstract.

Tables. Provide tables within the manuscript file, not as separate files. Use
the MS Word table tool, no columns, tabs, spaces, or other programs. Footnote
any use of boldface. Tables should be no wider than 17 cm. Condense or di-
vide larger tables. Extensive tables may be made available online only.

Figures. Provide figures as separate files, not embedded in MS Word.
Use Arial font for text content. Place keys within figure area. Provide foot-
notes and other information (e.g., source/copyright data, explanation of bold-
face) in figure legend. Submit figures with text content in native, editable, PC
file formats (e.g., MS Excel/PowerPoint). Submit image files (e.g., electro-
micrographs) without text content as high-resolution (300 dpi/ppi minimum)
TIFF or JPG files. Submit separate files for multiple figure panels (e.g., A, B,
C). EPS files are admissible but should be saved with fonts embedded (not
converted to lines). No PNG or BMP files are admissible. For additional guid-
ance, contact fue7@cdc.gov or 404-639-1250.

MANUSCRIPT SuBMissION. Include a cover letter indicating the proposed
category of the article (e.g., Research, Dispatch) and verifying that the final
manuscript has been seen and approved by all authors. Complete provided
Authors Checklist. To submit a manuscript, access Manuscript Central from
the Emerging Infectious Diseases web page (www.cdc.gov/eid).

Types of Articles

Perspectives. Articles should be under 3,500 words and should include
references, not to exceed 40. Use of subheadings in the main body of the
text is recommended. Photographs and illustrations are encouraged. Pro-
vide a short abstract (150 words), a one-sentence summary of the conclu-
sions, and a brief biographical sketch. Articles in this section should provide
insightful analysis and commentary about new and reemerging infectious
diseases and related issues. Perspectives may also address factors known
to influence the emergence of diseases, including microbial adaptation and
change, human demographics and behavior, technology and industry, eco-
nomic development and land use, international travel and commerce, and
the breakdown of public health measures. If detailed methods are included,
a separate section on experimental procedures should immediately follow
the body of the text.

Synopses. Articles should be under 3,500 words and should include ref-
erences, not to exceed 40. Use of subheadings in the main body of the text
is recommended. Photographs and illustrations are encouraged. Provide a
short abstract (150 words), a one-sentence summary of the conclusions,
and a brief biographical sketch. This section comprises concise reviews of
infectious diseases or closely related topics. Preference is given to reviews
of new and emerging diseases; however, timely updates of other diseases or
topics are also welcome. If detailed methods are included, a separate section
on experimental procedures should immediately follow the body of the text.

Research Studies. Articles should be under 3,500 words and should in-
clude references, not to exceed 40. Use of subheadings in the main body
of the text is recommended. Photographs and illustrations are encouraged.
Provide a short abstract (150 words), a one-sentence summary, and a brief
biographical sketch. Report laboratory and epidemiologic results within a
public health perspective. Explain the value of the research in public health
terms and place the findings in a larger perspective (i.e., “Here is what we
found, and here is what the findings mean”).

Policy and Historical Reviews. Articles should be under 3,500 words
and should include references, not to exceed 40. Use of subheadings in the
main body of the text is recommended. Photographs and illustrations are
encouraged. Provide a short abstract (150 words), a one-sentence summary
of the conclusions, and a brief biographical sketch. Articles in this section
include public health policy or historical reports that are based on research
and analysis of emerging disease issues.

Dispatches. Articles should be no more than 1,200 words and need not
be divided into sections. If subheadings are used, they should be general,
e.g., “The Study” and “Conclusions.” Provide a brief abstract (50 words); ref-
erences (not to exceed 15); figures or illustrations (not to exceed 2); tables
(not to exceed 2); and a brief biographical sketch. Dispatches are updates
on infectious disease trends and research. The articles include descriptions
of new methods for detecting, characterizing, or subtyping new or reemerg-
ing pathogens. Developments in antimicrobial drugs, vaccines, or infectious
disease prevention or elimination programs are appropriate. Case reports
are also welcome.

Commentaries. Thoughtful discussions (500-1,000 words) of current
topics. Commentaries may contain references but no figures or tables.

Another Dimension. Thoughtful essays, short stories, or poems on philo-
sophical issues related to science, medical practice, and human health. Top-
ics may include science and the human condition, the unanticipated side of
epidemic investigations, or how people perceive and cope with infection and
illness. This section is intended to evoke compassion for human suffering
and to expand the science reader’s literary scope. Manuscripts are selected
for publication as much for their content (the experiences they describe) as
for their literary merit.

Letters. Letters commenting on recent articles as well as letters reporting
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 submitted within 4 weeks of the original 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 previously published and include a word count.

Books, Other Media. Reviews (250-500 words) of new books or other
media on emerging disease issues are welcome. Name, publisher, number
of pages, other pertinent details should be included.

Announcements. We welcome brief announcements (50-150 words) of
timely events of interest to our readers. (Announcements may be posted
online only, depending on the event date.)

Conference Summaries. Summaries of emerging infectious disease
conference activities are published online only. Summaries, which should
contain 500-1,000 words, should focus on content rather than process and
may provide illustrations, references, and links to full reports of conference
activities.



