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cooked pork is a diet staple, underdiagnosis of S. suis infection is likely.
Greater understanding of this organism and its disease spectrum would
promote earlier diagnosis and prevention of sequelae.
Gregory T. Lee,*
Charles Y. Chiu,*
Barbara L. Haller,†
Patricia M. Denn,†
Christopher S. Hall,*
and Julie L. Gerberding‡
*University of California San Francisco, San
Francisco, California, USA; †San Francisco
General Hospital, San Francisco, California, USA; and ‡Centers for Disease Control
and Prevention, Atlanta, Georgia, USA

References
1.

2.

3.
4.

5.

6.

7.

8.

9.
10.

Staats JJ, Feder I, Okwumabua O, Chengappa MM. Streptococcus suis: past and
present. Vet Res Commun. 1997;21:381–
407.
Kopic J, Paradzik MT, Pandak N. Streptococcus suis infection as a cause of severe
illness: 2 cases from Croatia. Scand J Infect Dis. 2002;34:683–4.
Arends JP, Zanen HC. Meningitis caused
by Streptococcus suis in humans. Rev Infect Dis. 1988;10:131–7.
Dupas D, Vignon M, Geraut C. Streptococcus suis meningitis: a severe noncompensated occupational disease. J Occup
Med. 1992;34:1102–5.
Willenburg KS, Sentochnik DE, Zakods
RN. Human Streptococcus suis meningitis in the United States. N Engl J Med.
2006;354:1325.
Vilaichone RK, Vilaichone W, Nunthapisud P, Wilde H. Streptococcus suis infection in Thailand. J Med Assoc Thai.
2002;85(Suppl 1):S109–17.
Tang J, Wang C, Feng Y, Yang W, Song
H, Chen Z, et al. Streptococcal toxic shock
syndrome caused by Streptococcus suis
serotype 2. PLoS Med. 2006;3:e151.
Vadeboncoeur N, Segura M, Al-Numani
D, Vanier G, Gottschalk M. Pro-inflammatory cytokine and chemokine release
by human brain microvascular endothelial
cells stimulated by Streptococcus suis serotype 2. FEMS Immunol Med Microbiol.
2003;35:49–58.
Kay R, Cheng AF, Tse CY. Streptococcus suis infection in Hong Kong. QJM.
1995;88:39–47.
de Gans J, van de Beek D. Dexamethasone
in adults with bacterial meningitis. N Engl
J Med. 2002;347:1549–56.

Address for correspondence: Gregory T. Lee,
Department of Radiology, Harbor-UCLA
Medical Center, Box 27, 1000 West Carson
St, Torrance, CA 90509-2910, USA; email:
gregtlee@gmail.com

Parvoviruses in
Blood Donors and
Transplant
Patients, Italy
To the Editor: Parvoviruses
(PARV) 4 and 5 are 2 genotypes of
a novel human parvovirus, with 92%
nucleotide identity, identified in the
plasma sample of a patient screened
for acute HIV infection and in samples
of manufactured plasma pools (1,2).
Recently, PARV4 and PARV5 were
identified in blood samples from 3 of
26 cadavers from the United Kingdom,
all of whom were positive for hepatitis
C virus RNA and had a history of intravenous drug use (3). PARV4/5 were
also found in bone marrow (BM) and
lymphoid tissues from 17 of 24 HIVpositive cadavers from Scotland (4)
and in BM aspirates from 16 of 35 Italian patients with AIDS (5). Little or no
information is available about the epidemiology and clinical correlates of
infection with these novel viruses. To
provide insights into their pathogenic
potential in vivo, we assessed the frequency of PARV4/5 viremia in healthy
patients, transplant patients, and those
with suspected viral disease.
We performed a retrospective
molecular study for the presence of
PARV4/5 sequences in 4 groups of
417 Italian HIV-negative persons.
Group 1 consisted of 100 blood donors
recruited from the Transfusion Centre
of Modena (northern Italy); group 2,
84 patients with hematologic diseases
showing clinical signs of viral etiology but negative results for the most

common viruses (herpesviruses, adenovirus, hepatitis virus, and coxsackie
virus). For both of these groups, DNA
was extracted for analysis from serum specimens and peripheral blood
mononuclear cells (PBMCs). Groups
3 and 4 comprised recipients of kidney and allogeneic BM/peripheral
blood stem cell (PBSC) transplants,
for which DNA was extracted from
serum specimens collected at 6 and
12 months, respectively, after transplantation. The nested PCR method
was used to amplify a shared sequence
of PARV4 and its variant PARV5
and was specific for the open reading frame 1. First step PCR was performed as previously described (2)
with a sensitivity of 1–10 copies, on
1 μg PBMC DNA and on one fifth of
DNA extracted from 0.25 mL of serum.
Primers for second round PCR were
PV4NS1Fn2 (5′-GTTGATGGYCCTGTGGTTAG-3′) and PV4NS1Rn2
(5′-CCTTTCATATTCAGTTCCTGTTCAC-3′). All positive results were
confirmed by direct sequencing.
We found 3 positive case-patients,
including 2 renal transplant recipients
and 1 patient with a suspected viral
disease; none of the blood donors tested positive on single-round PCR. On
nested PCR, 1 blood donor had positive results; the positivity rate did not
increase in the other groups (Table). In
the first 2 groups, PARV4/5 sequences
were detected only in the serum samples, not in the PBMCs collected at the
same time. These sequences suggest
that PBMCs are not a major site of
viral replication. Similar to B19 infection, which is rarely reactivated in the
setting of BM/PBSC transplantation
(6,7), none of the BM/PBSC transplant patients were PARV4/5 positive.
The detection of PARV4/5 sequences
in the serum collected at 12 months
after transplantation was not associated with the occurrence of any symptoms in the 2 renal recipients. Of note,
the available serum samples collected
from both recipients before transplantation, and at 6 and 24 months after
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Table. Analysis of 417 patients tested for parvoviruses 4/5 by PCR*
No. cases positive on serum samples/
no. tested (%)
Group
First-round PCR
Nested PCR
Blood donors
0/100
1/100 (1)
Patients with suspected viral diseases
1/84 (1.2)
1/84
BM/PBSC transplant recipients
0/107
0/107
Kidney transplant recipients (%)
2/126 (1.6)
2/126

No. cases positive on PBMCs/
no. tested
First-round PCR
Nested PCR
0/100
0/100
0/84
0/84
ND
ND
ND
ND

*PBMCs, peripheral blood mononuclear cells; BM, bone marrow; PBSC, peripheral blood stem cell; ND, not done.

transplantation, were PARV4/5 negative, which suggests that asymptomatic PARV4/5 infection may transiently
occur after solid organ transplantation
or may be acquired throughout transfusion or transplantation. Similarly,
the rate of B19 infection in solid organ
transplant recipients is low (1.4%–
1.8%), and most B19 DNA–positive
patients remain asymptomatic (8,9).
PARV4/5 sequences were detected
in the serum collected from 1 patient
affected with Wegener granulomatosis. This patient was under long-term
treatment with steroids, concomitant
with the development of a clinical
syndrome for which a viral cause was
suspected, including fever, severe anemia, a histologic-examination–proven
postinfectious glomerulonephritis, and
eryhtroid hypoplasia, with dsyserythropoiesis and dismegakaryopoiesis
on BM examination. Serologic and
molecular tests for the most common
viruses, including B19, were negative
and the patient died of multiple organ
failure 1 month later. Single-cell PCR
performed on the DNA extracted from
isolated BM erythroid and myeloid
progenitors in the formalin-fixed,
paraffin-embedded BM tissue biopsy
specimens, collected 2 days before
death and at autopsy, were PARV4/5
negative. While the PARV4/5 viremia,
in the absence of other known viral
agents, suggests a possible contribution of this novel parvovirus to the patient’s clinical syndrome, the absence
of the virus in the BM cells suggests
that its in vivo tropism may markedly
differ from that of B19.
In conclusion, although the frequency of PARV4/5 viremia is very
low in the general Italian population, it
186

is slightly higher in certain subgroups
of iatrogenically immunosuppressed
patients and it is not clear to which
extent immunosuppression enhances
viral reactivation and/or primary infection. Failure to detect PARV4/5
DNA in all but 4 study patients does
not necessarily indicate a rarity of past
viral exposure or infection in transplant patients or indeed in the general
population. Further studies are needed
to confirm a possible pathogenic role
of PARV4/5 infection.
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Antimicrobial Drug
Use and AntibioticResistant Bacteria
To the Editor: The article by Harris et al., published in the August 2007
issue of Emerging Infectious Diseases,
examined the risk factors for selecting
extended-spectrum β-lactamase–producing Enterobacteriaceae in intensive-care patients and found that exposure to piperacillin/tazobactam and
vancomycin were independent risk
factors (1). Although antimicrobial
drug use has been historically linked
to antibiotic resistance in bacteria, we
should not miss the perspective that
such a risk factor mostly favors the
cross-transmission of preexisting antibiotic-resistant bacteria, taking into
account the disruption of the endogenous microflora, rather than the selection of “de novo” resistant mutants
(2). This supposition is supported by
many articles that have found genetic
similarity between antibiotic-resistant
microorganisms that occur in hospitalized patients, as well as by the fact
that most of these pathogens exhibit
cross-resistance with different classes
of drugs, which should be extremely
rare on a mutation basis.
This hypothesis is also supported
by the evidence that healthcare workers frequently do not obey simple
infection control precautions such
as practicing hand hygiene between
contact with different patients (3–6).
That is likely why Larson et al., in a
multicenter study in the United States,
recently found no relationship between antimicrobial drug control policies and level of antibiotic resistance
in bacteria, but did find an association
between lower levels of antibiotic resistance in Staphylococcus aureus and
enterococci and high compliance with
hand hygiene (7).
Therefore, perhaps we should start
looking for risk factors for being colonized or infected by any antimicrobial

drug–resistant bacterium, including
in our analysis some infection control
measures adopted commonly during
outbreak investigations, such as exposure to doctor A or nurse B, proximity
to a known colonized patient, understaffing during the period of the study,
and so forth. If we do so, we will likely
find that antimicrobial drug use is not
a completely independent risk factor
for the mentioned outcome, but a risk
factor closely related to the availability of the antibiotic-resistant microorganism in the local environment or on
our own hands.
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In Response: We appreciate
the comments by Dr. Bellissimo-Rodrigues regarding our article analyzing
risk factors for surveillance-culture
positivity with extended-spectrum βlactamase (ESBL)–producing bacteria (1). We agree with the author that
patient-to-patient transmission is a
potentially important causal factor in
the emergence of resistance for ESBLproducing bacteria as well as for other
antimicrobial drug–resistant bacteria,
such as vancomycin-resistant enterococci, methicillin-resistant Staphylococcus aureus, and drug-resistant
Pseudomonas and Acinetobacter spp.
For each of these resistant organisms, a complicated interplay likely
exists between the causal importance
of antibiotic selective pressure and
patient-to-patient transmission by
healthcare workers (2–4). The relative
importance of these 2 causal mechanisms needs to be determined for
each individual antimicrobial-resistant
bacterium. The relative causal importance may be different for different
outcomes: colonization on admission,
colonization acquisition, and progression from colonization to infection.
Understanding the relative importance
for each of these outcomes is needed
before determining whether infection
control interventions or antimicrobial
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