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remains to be clarifi ed. However, our 
previous hypothesis that prenatal or 
perinatal transient infection was an 
unlikely mode of virus acquisition 
needs to be modifi ed because PARV4 
infection in newborns has recently 
been demonstrated (10). 

Although we lacked IgM and IgG 
serologic data to interpret our fi ndings, 
our study suggests that PARV4 genotype 
3 infection might be characterized 
by viral persistence, reactivation, or 
reinfection. Additional longitudinal 
studies, including serologic testing for 
short intervals, are needed to determine 
the pathogenesis and potential public 
health role of PARV4 infection.
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Multidrug-Resistant 
Salmonella enterica, 

Democratic 
Republic of the 

Congo
To the Editor: Salmonella enteri-

ca serotype Typhi and the nontyphoid 
S. enterica (NTS) are leading causes 
of bacteremia in sub-Saharan Africa, 
but little information is available from 
central Africa (1,2). We describe an 
epidemic increase of S. enterica bacte-
remia in Kisantu in southwestern Dem-
ocratic Republic of the Congo (DRC).

The Hospital of Saint Luc in 
Kisantu is a 274-bed referral hospi-
tal serving a community of 150,000 
inhabitants. As part of an ongoing 
microbiological surveillance study 
in DRC (3), we identifi ed pathogens 
grown from blood cultures (BacT/
ALERT; bioMérieux, Marcy L’Etoile, 
France) and assessed them for antimi-
crobial drug susceptibility (Vitek II 
system; bioMérieux) (4) and serotype 
(Sifi n, Berlin, Germany). We deter-
mined MICs for nalidixic acid, cipro-
fl oxacin, and chloramphenicol using 
the Etest macromethod (bioMérieux). 
For salmonella isolates, we defi ned 
decreased ciprofl oxacin susceptibil-
ity as an isolate with an MIC >0.064 
mg/L (5) and multidrug resistance 
(MDR) as co-resistance of the isolate 
to ampicillin, chloramphenicol, and 
trimethoprim/sulfamethoxazole (6). 
Screening for mutations causing de-
creased ciprofl oxacin susceptibility 
included assessment of the quinolone 
resistance–determining regions of the 
gyrA, gyrB, and parC genes and the 
plasmid-mediated qnrA, qnrB, and 
qnrS genes (7). Multilocus variable-
number tandem-repeat analysis was 
performed on a subset of 37 S. enteri-
ca ser. Enteritidis isolates (8).

The pathogens isolated were S. 
enterica ser. Typhi (n = 17, 14.4%), 
Enteritidis (n = 79, 67.0%), and Ty-
phimurium (n = 22, 18.6%). The in-
creased incidence of S. enterica bac-

1692 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 18, No. 10, October 2012



LETTERS

teremia was caused by an increased 
incidence of S. enterica ser. Enteritidis 
infection from 1 and 2 isolates report-
ed in 2008 and 2009, respectively. The 
rate of infection by serotypes Typhi 
and Typhimurium had remained con-
stant during this period.

During September 2010–May 
2011, the proportion of pathogens 
isolated from blood cultures in-
creased to 53.2% (197/370), com-
pared with 19.7% (63/319) and 
25.2% (85/328) for 2008 and 2009, 
respectively (p<0.001). S. enterica 
isolates represented 59.9% (118/197) 
of pathogens, compared with 53.3% 
(70/131) and 30.9% (84/272) for the 
same months during 2008–2009 and 
2009–2010, respectively (p<0.001). 
Of 118 S. enterica samples isolated, 
89 (75.4%) were isolated from speci-
mens from children <5 years old and 
17 (15.3%) from children 5–10 years 
old. Clinical signs and symptoms 
were nonspecifi c; malaria and gas-
trointestinal infection were the lead-
ing diagnoses on admission. Data 
for in-hospital deaths (retrieved for 
87 patients) revealed case-fatality 
rates of 23.0% (17/74) for children 
<5 years old, compared with 1 in 10 
patients 5–10 years old. Because of 
the retrospective nature of the study, 
it was not possible to assess popula-
tion incidence rates, and we had no 
estimates of the number of children 
who were referred to the hospital but 
died before reaching the emergency 
department. There was no apparent 
geographic clustering, but the epi-
demic coincided with the onset of the 
rainy season, which had started late 
and had unusually heavy rainfall.

All NTS isolates were MDR; 1 
(1.3%) S. enterica ser. Enteritidis and 
1 (4.5%) S. enterica ser. Typhimuri-

um isolate had additional decreased 
ciprofl oxacin susceptibility. Most 
(16/17, 94.1%) S. enterica ser. Typhi 
isolates were resistant to amoxicil-
lin and trimethoprim/sulfamethoxa-
zole, 4 (23.5%) and 7 (41.2%) were 
MDR and had decreased ciprofl oxa-
cin susceptibility, respectively. Three 
combinations of resistance genes 
encoding decreased ciprofl oxacin 
susceptibility were found (Table). 
No resistance to cefotaxime was ob-
served. Multilocus variable-number 
tandem-repeat analysis typing of the 
S. enterica ser. Enteritidis isolates 
revealed 2 major profi les (differing 
in 3 tandem repeats in 1 locus) and 
3 minor profi les (differing from the 
major profi les by 1 tandem repeat at 1 
and 2 loci, respectively). Considering 
the long sample period, we concluded 
that 1 clonal type had caused the in-
fections in which S. enterica ser. En-
teritidis was isolated.

A recent literature review of bac-
teremia reported aggregated data from 
16 studies from eastern (Kenya, Tanza-
nia), western (the Gambia), and south-
ern Africa (Malawi, Mozambique) 
(1). S. enterica ser. Typhi and NTS 
represented 0–42% and 9%–84%, re-
spectively, of associated pathogens. 
The study reported that most NTS 
isolated were of the serotypes Enter-
itidis and Typhimurium. A sequential 
occurrence of disease caused by NTS 
serotypes similar to that in this study 
was recorded in Malawi (6).

The reservoir of NTS in sub-Sa-
haran Africa remains unclear; person-
to-person and zoonotic transmissions 
have been postulated (1,2). The coin-
cidence of the onset of the epidemic 
described in this study with the start of 
the rainy season is a known phenom-
enon and might be related to increased 

incidences of malaria and malnutrition 
(9) and to contamination of the surface 
waters caused by fl oods after heavy 
rainfalls (2).

Case-fatality rates in this study 
were similar to those reported previ-
ously from sub-Saharan Africa, de-
scribing mortality rates up to 27% (2), 
irrespective of the serotype involved. 
The MDR rates among NTS and 
among S. enterica ser. Typhi in this 
study are among the highest reported 
in sub-Saharan Africa (10). The fi nd-
ing of decreased ciprofl oxacin suscep-
tibility among isolates in a rural area 
in DRC highlights the need for sur-
veillance of antimicrobial drug resis-
tance of S. enterica isolates.

The antibiotic resistance surveillance 
project in RD Congo is funded by Project 
2.01 of the Third Framework Agreement 
between, the Belgian Directorate General 
of Development Cooperation and the Insti-
tute of Tropical Medicine, Antwerp, Bel-
gium. M.-F.P. has a scholarship from the 
Fondation Delacroix, Tienen, Belgium.
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Table. MICs and genetic analysis of Salmonella enterica isolates with decreased 
ciprofloxacin susceptibility, Democratic Rebublic of the Congo 

Serotype 
MIC, mg/L No.

isolates Mutations Nalidixic acid Ciprofloxacin 
Enteritidis 128 0.094 1 Asp82-Asn in gyrA + qnrB
Typhimurium >256 0.125 1 Asp87-Tyr in gyrA + qnrB
Typhi >256 0.19–0.25 7 Ser83-Phe in gyrA

1These authors contributed equally to this 
article.
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Co-Circulation and 
Persistence of 

Genetically Distinct 
Saffold Viruses, 

Denmark
To the Editor: Cardioviruses are 

positive-sense, single-stranded RNA 
viruses of the family Picornaviridae, 
genus Cardiovirus. Until recently, 
cardioviruses were primarily known 
for their ability to infect rodents. In 
2007, fi ndings of a retrospective study 
of undiagnosed enteric illnesses in 
the United States were published, 
including results from analysis of a 
fecal sample from an infant girl whose 
symptoms were diagnosed as fever of 
unknown origin in 1981. The novel 
human cardiovirus that was isolated 
was designated Saffold virus (SAFV) 
(1). Eight genotypes of SAFV have 
been described (1–4), and a ninth 
was recently isolated in Nigeria (O. 
Blinkova, unpub. data). Serologic 
studies indicate that infection with 
SAFV genotypes 2 and 3 generally 
occurs in early life (5), although the 
clinical signifi cance of these fi ndings 
remains unclear.

The fi rst SAFV infection in 
Denmark was recorded in 2009 
(6). To elucidate the molecular 
epidemiology of SAFV, we performed 
a 3-year surveillance study of SAFV 
in Denmark. During 2009–2011, 
we tested 1,393 fecal samples from 
454 children. Surveillance included 
collection of fecal samples from 
children at 6, 10, and 15 months of 
age; additional fecal samples were 

collected when the children had 
gastroenteritis. Most of the SAFV-
positive samples reported in this study 
were obtained from a randomized 
trial in the pediatric department 
of University Hospital of Holbaek 
(Holbaek) on the effect of probiotic 
therapy on the incidence of infection 
during early childhood (M. Gyhrs, 
unpub. data). The study was approved 
by the local ethics committee; Den 
Regionale Videnskabsetiske Komité 
for Region Sjaelland, Denmark.

Nucleic acids were extracted 
from 200-μL fecal suspension (10% 
in phosphate-buffered saline) by 
using the Cobas AmpliPrep Total 
Nucleic Acid Isolation Kit (Roche 
Diagnostics, Ltd., Mannheim, 
Germany) on the MagnaPure LC 
instrument (Roche Diagnostics). We 
used 5 μL of extracted nucleic acid 
for reverse transcription PCR (RT-
PCR) (total volume 25 μL) using 
the OneStep RT-PCR Kit (QIAGEN, 
Hilden, Germany). The samples 
were tested for SAFV by using real-
time RT-PCR primer/probe, and all 
positive samples were genotyped 
by partial sequencing of the viral 
protein (VP) 1 gene (6). Overall, 38 
(2.8%) of the clinical samples were 
positive for SAFV (online Technical 
Appendix, wwwnc.cdc.gov/EID/
pdfs/12-0793-Techapp.pdf), all of 
which fell into genotype 2 (SAFV-2), 
which is most prevalent in Western 
nations. Of these samples, 31 had 
sequence information of suffi cient 
length for additional analyses. All 
SAFV-2 sequences were submitted to 
GenBank (accession nos. JX048000–
JX048030).

To determine the evolutionary 
history of strains of SAFV identifi ed 
in persons in Denmark, we combined 
the VP1 sequences collected here 
with all others available on GenBank. 
We aligned sequences as described 
using MUSCLE software (7), 
then checked the alignments using 
manual calculations. We performed 
phylogenetic analysis using the 
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