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a b s t r a c t

Background: Although data documenting the severity and frequency of human parechovirus (HPeV)
infections have been published, detection of HPeV is not routinely performed in most clinical virology
laboratories.
Objective: To describe diagnostic yield, epidemiology and clinical characteristics of patients infected with
HPeV during the first year using a new HPeV reverse transcription (RT)-PCR.
Study design: We introduced an HPeV RT-PCR for the routine testing of cerebrospinal fluid (CSF) and blood
samples submitted to our clinical laboratory for detection of human enteroviruses (HEV). Prospective
testing of samples with retrospective analysis of medical charts was performed.
Results: Of the 499 clinical samples received between May, 2009 and May, 2010, 9.6% (46 patients) had
HEV detected and 3.4% (15 patients) had HPeV detected. All patients infected by HPeV were <3 months old,
hospitalized between June and October 2009, and all typed viruses were HPeV3. Clinical characteristics
of HPeV and HEV infected infants were similar. However, patients infected with HPeV were more likely to
have a normal leukocyte count in their CSF (p < 0.001). One HPeV3-infected infant developed encephalitis
and another developed hepatitis.
Conclusion: In our institution, the HPeV RT-PCR was useful to diagnose a novel pathogen in infants with
sepsis-like disease.

© 2011 Elsevier B.V. All rights reserved.

1. Background

Although human parechoviruses (HPeV) are generally associ-
ated with mild gastrointestinal and respiratory symptoms, severe
neonatal disease has been described.1–3 Of 16 identified subtypes,
HPeV type 3 is most commonly associated with sepsis-like dis-
ease, meningoencephalitis and hepatitis in infants.4–6 Few data
on the epidemiology of HPeV infections are available from North
America; most studies are retrospective analyses of stored clinical
specimens.1,3,7,8 We designed an HPeV real-time reverse transcrip-
tion (RT)-PCR for the routine prospective testing of cerebrospinal
fluid (CSF) and blood samples submitted to our clinical virology
laboratory for human enterovirus (HEV) detection.

Abbreviations: HPeV, human parechovirus; HEV, human enterovirus; RT-PCR,
reverse transcription polymerase chain reaction; CSF, cerebrospinal fluid.

∗ Corresponding author. Tel.: +1 206 685 6656; fax: +1 206 685 0552.
E-mail addresses: renaudchristian@hotmail.com, crenaud@fhcrc.org

(C. Renaud).

2. Objective

We describe the diagnostic yield, epidemiology and clinical
characteristics of patients infected with HPeV during the first year
using a new HPeV RT-PCR.

3. Study design

3.1. HPeV RT-PCR design and evaluation

Primers and probes for a real time RT-PCR targeting HPeV were
designed in the 5′ untranslated region (UTR) using 15 GenBank
HPeV sequences representing subtypes 1–8. Prior to nucleic acid
extraction (QIAamp RNA Mini Kit, Qiagen, Valencia, CA), jellyfish
RNA transcripts (EXO) were added to clinical specimens to assess
RNA extraction efficiency and PCR assay inhibition.11 Two sets of
HPeV primers and one Taqman probe were multiplexed with EXO
primers and probe (Table 1, Supplemental data) in a reaction mix
including UltraSense One-Step Quantitative RT-PCR System (Invit-
rogen, Carlsbad, CA), HPeV primer mix (250 nM each), EXO primer
mix (100, 200 nM), HPeV probe (100 nM), EXO probe (62.5 nM) and
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Table 1
Results of RT-PCR testing of viral cultures.

Viral culture result Numbers of positive results by RT-PCR

HPeV HEV HRV

HEV 6a 139a NTb

HRV 2 3 98

a 3 cultures were strongly positive for HEV and weakly positive for HPeV.
b Not tested.

10 �l of extracted RNA. Reactions were amplified for 40 cycles using
the cycling protocol recommended by the master mix manufac-
turer with an annealing temperature of 60 ◦C. The linear range of
our HPeV RT-PCR, evaluated using a strain of HPeV1, was 5 × 108

viral copies/mL, the average R2 value of the standard curve was 0.97
and the analytical limit of detection was 500 copies/mL.

Potential cross-reactivity of the HPeV RT-PCR for the 5′ UTR of
HEV and rhinoviruses (HRV) was evaluated by testing 142 viral
cultures, previously identified as HEV by cytopathic effect and
immunofluorescence, with HPeV and HEV RT-PCR and 103 viral
cultures, previously identified as HRV by cytopathic effect and acid
lability testing, using HPeV, HEV, and HRV RT-PCR. HEV cultures
included a wide range of strains identified as coxsackie A, coxsackie
B3-5, echovirus 6, 9, 11, 30 and enterovirus 71. Residual clinical CSF
samples (n = 867) collected between July, 2006 and December, 2008
that were previously submitted for HEV RT-PCR were retrospec-
tively analyzed by HPeV. HEV RT- PCR, which included HEV specific
primers and probe (Table 1, Supplemental data), was performed
using the same extraction method, master mix and amplification
protocol as the HPeV assay. Both RT-PCR assays were quantitative
and included four point standard curves generated from quantified
RNA transcripts. The HRV RT-PCR has been previously described.9

3.2. Prospective clinical testing and HPeV typing

CSF and blood samples (serum or plasma) from pediatric and
adult patients submitted for HEV RT-PCR were simultaneously
tested by HPeV RT-PCR beginning in May, 2009. Results of testing
were reported to the patient’s medical chart. Available HPeV pos-
itive samples were analyzed for subtype. Samples were extracted
with QIAamp RNA Mini Kit (Qiagen) and amplified using two sets of
nested RT-PCRs targeting the VP1 and the VP3/VP1 junction regions
(Table 1, Supplemental data).1,10 HPeV type was determined by
sequencing the amplicons and blasting the sequences in GenBank.

3.3. Clinical data and statistical analysis

Review of medical records from HPeV and HEV positive infants
was performed after receiving IRB approval from our institution.
Two medical professionals independently reviewed all charts sep-
arately and completed a standardized data collection form. Clinical
and laboratory characteristics of the HPeV infected infants were
compared with those from patients <12 months of age infected
with HEV who received care at the same hospital between 2007
and 2010. Two-tailed Wilcoxon rank sum test and Fisher’s exact
test were used to compare groups.

4. Results

4.1. HPeV RT-PCR analysis of cultures and retrospective samples

The results of RT-PCR testing of viral culture harvests previously
identified as HEV or HRV by culture methods are shown in Table 1.
HEV RT-PCR and HPeV RT-PCR showed a very small amount of
cross-reactivity in high titer viral cultures identified as HEV based
on the strong HEV RT-PCR results. Of 867 clinical CSF samples tested

Fig. 1. Seasonal distribution of human parechovirus and human enterovirus in Seat-
tle, WA, May 2009–May 2010.

retrospectively by HEV and HPeV RT-PCR, 71 were positive for HEV
(8.2%), 6 were positive for HPeV (0.7%) and 790 were negative for
both viruses showing no cross-reactivity in clinical samples.

4.2. Prospective clinical testing

We prospectively tested 499 clinical samples by HEV and HPeV
RT-PCR between May, 2009 and May, 2010, including 409 CSF and
90 blood; 225 (45.1%) were from patients under 18 years of age
(range: 1 day–88 years, median: 22 years, SD: 24.5 years). Forty-
eight (9.6%) samples from 46 patients had HEV detected and 17
(3.4%) samples from 15 patients had HPeV detected. Introduction of
this HPeV-specific RT-PCR added to the HEV PCR platform resulted
in an increased rate of detection of CSF/blood viral pathogens of 35%
during the first year the assay was used. The age of the HEV posi-
tive patients ranged from 5 days to 72 years (median: 17 years, SD:
17.8 years), while that of HPeV positive patients ranged from 7 days
to 64 days (median: 31 days, SD: 19.3 days) (p < 0.01). Although HEV
and HPeV were both more prevalent in August, HEV was detected
throughout the year whereas HPeV was detected between June and
October 2009 (Fig. 1).

4.3. HPeV typing

Of 15 patients infected with HPeV, 13 had samples available for
analysis of HPeV subtype by sequencing, one had no sample avail-
able and one patient’s sample had been sent to another laboratory
for typing. Of 14 samples available, three did not amplify because of
low viral load and 11 were type 3, including the sample evaluated
at an outside laboratory.

4.4. Clinical characteristics

Clinical characteristics of 12 HPeV positive infants hospitalized
in our medical center were compared to those of 26 infants <12
months of age hospitalized with HEV infection between May, 2007
and May, 2010 (Table 2). Infants infected with HEV and HPeV dif-
fered significantly in CSF laboratory values. HPeV-positive infants
had significantly fewer white blood cells in their CSF than HEV-
positive infants (2 vs. 161.5 cells/mm3) (p < 0.001). One (10%) of 10
patients with HPeV had >10 cells/mm3 in the CSF compared with 18
(81.8%) of 22 HEV patients (p < 0.001). Compared to HPeV-positive
patients, the CSF protein level was significantly higher in the HEV
group (p = 0.03), although the numbers of patients with elevated
CSF protein were not different. Similarly, CSF glucose was signifi-
cantly lower in the HEV group (p = 0.003), although no differences
were observed in the number of patients with low CSF glucose
concentrations. Peripheral leukocyte count was significantly lower
in the HPeV group than the HEV group (p = 0.008), although both
values were within the normal range for age. No deaths occurred



Download English Version:

https://daneshyari.com/en/article/3369125

Download Persian Version:

https://daneshyari.com/article/3369125

Daneshyari.com

https://daneshyari.com/en/article/3369125
https://daneshyari.com/article/3369125
https://daneshyari.com

