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allows distinction at the species level,
and can be applied directly on clinical
and forensic samples.

The discovery of a unique
sequence is critical to authenticate
results in such controversial areas as
paleomicrobiology (5). Fortunately,
we have identified a unique sequence
that contains several mutations. These
mutations do not exclude this strain
from being Y. pestis (see Figure).
Additionally, we doubt that our con-
clusions would have been accepted
had we simply used the VNTR,
demonstrating only an amplicon of
the right size on a gel.

In conclusion, our results have
been validated by others. The
sequence is original and, therefore,
authentic. Dr. Vergnaud agrees that
the results we presented did represent
a sequence associated with the
Orientalis biovar. This finding may
end the controversy.
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Pandemic Vibrio
parahaemolyticus

O3:K6, Europe
To the Editor: Vibrio para-

haemolyticus is a halophilic member
of the genus Vibrio that inhabits tem-
perate and tropical marine environ-
ments worldwide. Strains that pro-
duce the thermostable direct
hemolysin or the thermostable direct
hemolysin-related hemolysin, which
are encoded by tdh and trh genes,
respectively, are considered pathogen-

ic. While almost all clinical strains
have these virulence factors, these
strains represent <1% of all environ-
mental strains.

Recently, V. parahaemolyticus
infections have increased globally;
they are usually associated with eat-
ing raw or undercooked seafood. V.
parahaemolyticus is the leading cause
of seafood-associated bacterial gas-
troenteritis in the United States (1)
and causes approximately half of the
foodborne outbreaks in some Asian
countries (2). In 2001, the Scientific
Committee on Veterinary Measures
Relating to Public Health of the
European Commission concluded that
V. parahaemolyticus outbreaks are
rarely reported in Europe (3). Because
the risk of V. parahaemolyticus infec-
tion is extremely low in Europe, the
organism has been excluded from the
European Network for Epidemiologic
Surveillance and Control of
Communicable Diseases and from
Microbiologic Surveillance System
for Infectious Gastroenteritis. V. para-
haemolyticus is also excluded from
the European applicable microbiolog-
ic requirements for shellfish-harvest-
ing areas and ready-to-eat seafood.

However, data obtained after an
exhaustive review of clinical journals
published in Spain and from unreport-
ed cases of V. parahaemolyticus infec-
tions identified at Spanish hospitals
have shown that V. parahaemolyticus
infections in Spain are more common
than previously assumed. This organ-
ism was isolated from patients with
gastroenteritis in Barcelona (1986,
1987, and 1999), Zaragoza (1993),
and Madrid (1998 and 2000). In
Galicia (northwestern Spain) alone,
where most Spanish shellfish are pro-
duced, 84 cases of V. parahaemolyti-
cus infection were identified retro-
spectively from hospital records from
1997 to 2000. A single outbreak of 64
cases in 1999 was associated with
oyster consumption (4). Most Spanish
clinical isolates were serotype
O4:K11, and pulsed-field gel elec-
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Figure: Unrooted tree showing the phylogenetic relationships between the sequence
obtained from the YP3 spacer from Justinian sample 202 and that from the genomes of
Yersinia pestis strain CO92 (GenBank accession no. AJ414159), Y. pestis biovar
Medievalis (AE017139), Y. pestis strain Kim (AE013993), and Y. pseudotuberculosis
(BX936398). DNA sequences were aligned by using the ClustalW software, version 1.81
(2). Deletions were considered single events. A distance matrix was constructed by using
the Kimura-2 parameter, and the phylogenetic tree was inferred by using the neighbor-
joining method in the Mega2 software package. The scale bar represents a 0.5%
nucleotide sequence divergence. Bootstrap values are indicated at the nodes (2).
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trophoresis (PFGE) analysis demon-
strated these to be a unique clone dis-
tinct from Asian and American clini-
cal strains (5).

In July 2004, a V. parahaemolyti-
cus outbreak of 80 illnesses occurred
in A Coruña, Spain. All the case-
patients attended weddings in the
same restaurant. V. parahaemolyticus
was isolated from stool samples of 3
patients. The outbreak isolates were
characterized by serotyping, poly-
merase chain reaction (PCR) for
species-specific genes (Vp-toxR and
tlh), virulence-related genes (tdh and
trh), and group specific (GS)-PCR (a
PCR method to detect the pandemic
clone). Two isolates belonged to the
serotype O3:K6, while the remaining
isolate was O3:K untypeable. All 3
isolates had the toxR, tlh, and tdh
genes, lacked the trh gene, and were
positive for the GS-PCR assay to
detect pandemic strains. These results
unequivocally linked the outbreak iso-
lates to the O3:K6 pandemic clone of
V. parahaemolyticus. To confirm the
relationship with the pandemic clone,
the outbreak isolates were additionally
subjected to DNA fingerprinting
analyses. PFGE and arbitrarily primed
PCR analyses showed that these iso-
lates exhibited a pattern indistinguish-
able from those of pandemic strains
from Asia. The epidemiologic investi-
gation associated with the outbreak
identified the boiled crab eaten in the
restaurant as the most probable source
of the infection. Live crabs were
imported to Spain from the United
Kingdom, processed under unhealthy
conditions, and stored at room temper-
ature for several hours before they
were eaten. All the seafood eaten at the
weddings was harvested in Europe,
and no imported food was eaten or
handled in the restaurant.

Pandemic O3:K6 clone of V.  para-
haemolyticus appeared in Asia around
1996 (6). Since its emergence, it has
accounted for most V. parahaemolyti-
cus infections in Asia. It spread to the
United States in 1998 (7) and more

recently to Chile (8), where it has
caused hundreds of infections, result-
ing in the first V. parahaemolyticus
pandemic in history (9). We report the
first evidence that it has been intro-
duced to Europe. The emergence of
this virulent serotype in Europe is a
public health concern and emphasizes
the need to include V. parahaemolyti-
cus in microbiologic surveillance and
reexamine control programs for shell-
fish-harvesting areas and ready-to-eat
seafood.

Jaime Martinez-Urtaza,* 
Lourdes Simental,*

David Velasco,† Angelo DePaola,‡
Masanori Ishibashi,§ 

Yoshitsugu Nakaguchi,¶ 
Mitsuaki Nishibuchi,¶ 

Dolores Carrera-Flores,# 
Carmen Rey-Alvarez,# 

and Anxela Pousa#
*Universidad de Santiago de Compostela,
Santiago de Compostela, Spain;
†Complexo Hospitalario Universitario Juan
Canalejo, A Coruña, Spain; ‡US Food and
Drug Administration, Dauphin Island,
Alabama, USA; §Osaka Prefectural
Institute of Public Health, Osaka, Japan;
¶Kyoto University, Kyoto, Japan; and
#Consellería de Sanidade, Santiago de
Compostela, Spain

References

1. Mead PS, Slutsker L, Dietz V, McCaig LF,
Bresee JS, Shapiro C, et al. Food-related ill-
ness and death in the United States. Emerg
Infect Dis. 1999;5:607–25.

2. Joseph SW, Colwell RR, Kaper JB. Vibrio
parahaemolyticus and related halophilic
vibrios. Crit Rev Microbiol. 1982;10:
77–124. 

3. Opinion of the Scientific Committee on
Veterinary Measures relating to Public
Health on Vibrio vulnificus and Vibrio
parahaemolyticus. European Commission.
2001.

4. Lozano-Leon A, Torres J, Osorio CR,
Martinez-Urtaza J. Identification of tdh-
positive Vibrio parahaemolyticus from an
outbreak associated with raw oyster con-
sumption in Spain. FEMS Microbiol Lett.
2003;226:281–4.

5. Martinez-Urtaza J, Lozano-Leon A,
DePaola A, Ishibashi M, Shimada K,
Nishibuchi M, et al. Characterization of
pathogenic Vibrio parahaemolyticus iso-
lates from clinical sources in Spain and

comparison with Asian and North
American pandemic isolates. J Clin
Microbiol. 2004;42:4672–8.

6. Okuda J, Ishibashi M, Hayakawa E,
Nishino T, Takeda Y, Mukhopadhyay AK,
et al. Emergence of a unique O3:K6 clone
of Vibrio parahaemolyticus in Calcutta,
India, and isolation of strains from the same
clonal group from Southeast Asian travelers
arriving in Japan. J Clin Microbiol.
1997;35:3150–5.

7. Daniels NA, Ray B, Easton A, Marano N,
Kahn E, McShan AL II, et al. Emergence of
a new Vibrio parahaemolyticus serotype in
raw oysters: a prevention quandary. JAMA.
2000;284:1541–5.

8. González-Escalona N, Cachicas V,
Acevedo C, Rioseco ML, Juan A. Vergara
JA,  et al. Vibrio parahaemolyticus diar-
rhea, Chile, 1998 and 2004. Emerg Infect
Dis. 2005;11:129–31.

9. Matsumoto C, Okuda J, Ishibashi M,
Iwanaga M, Garg P, Rammamurthy T, et al.
Pandemic spread of an O3:K6 clone of
Vibrio parahaemolyticus and emergence of
related strains evidenced by arbitrarily
primed PCR and toxRS sequence analyses.
J Clin Microbiol. 2000;38:578–85.

Address for correspondence: Jaime Martinez-
Urtaza, Instituto de Acuicultura, Universidad de
Santiago de Compostela, Campus Universitario
Sur, 15782 Santiago de Compostela, Spain; fax:
34-981-547-165; email: ucmjmur@usc.es 

Q Fever and 
the US Military

To the Editor: Q fever is a
zoonotic disease caused by the rick-
ettsialike organism Coxiella burnetii.
The disease has a worldwide distribu-
tion and can infect many different
species, although cattle, sheep, and
goats are the primary reservoirs (1).
Transmission to humans usually
occurs by inhaling dust or aerosols
from infected animals, and approxi-
mately half of infected persons mani-
fest clinical symptoms. In acute Q
fever infection, the 3 main sets of
symptoms are flulike syndrome,
pneumonia, and hepatitis (2,3).


