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Patients and methods

Analysis of Cerebrospinal Fluid Specimens

Demographical and clinical data of HPeV-infected patie nts

Outgroup

Relative detection limit of the two RT-PCR assays

Figure 1.  Detection of HPeV genome in ten-fold dilution  series of human parechovirus
types 1 and 2 prototype strains with an in-house RT-P CR assay (method 1; Nix et al., 2008) 
and the real-time parechovirus r-gene kit (method 2; b ioMérieux/Argène)

Genotyping and phylogenetic analysis

Conclusions

Figure 3. Phylogenetic tree based on 99 partial 1D ( VP1) sequences (594 
nt) of HPeV3 strains

Phylogenetic tree was constructed by the neighbor-joining method and 
validated with 1,000 bootstrap pseudo-replicates. Only bootstrap values 
of over 70 % are shown. The HPeV1 prototype strain (L02971) was used 
to root the tree. The countries are designated by a three-letter ISO code 
(ISO 3166). 

CAN, Canada; FRA, France; JPN, Japan; NLD, The Netherlands; NOR,
Norway; USA, United States of America.

Human parechoviruses (HPeVs) are associated with clinic al manifestations ranging from
asymptomatic diseases to infections of the central ne rvous system. Neonates are 
considered at risk for severe infections. HPeVs share the se features with enteroviruses.

Although several methods for detecting the HPeV genome in  clinical specimens have been 
developed, diagnosis of HPeV infections – especially fo r differential diagnosis of 
sepsis-like illness in young children – is not implemente d in the routine practice of 
clinical virology laboratory yet. 

Objectives

1) To evaluate the performance of two diagnostic meth ods : a classic in-house RT-PCR 
assay and a commercial real-time Parechovirus r-gene TM assay ( see below)

2) Retrospective screening of EV-negative cerebrospin al fluid (CSF) samples to determine
the prevalence of HPeV infections and associated types .

• The real-time RT-PCR assay allows rapid HPeV detection i n CSF and is suitable for use in routine 
practice in a clinical virology laboratory

• As for systematic enterovirus testing in the CSF of c hildren with meningitis, implementing HPeV PCR 
from children, especially younger ones (< 1 year), woul d improve the aetiological diagnosis of neonatal
sepsis and meningitis.

• As in other studies (Harvala et al., 2009), HPeV type 3 was the predominant type in neonates pres enting with
sepsis-like or febrile illness.

• Comparison of the relative detection limit for the prototype strains of HPeV 1 et 2 with two 
methods, using 10-fold dilution series from 10 -1 to 10 -8.

Method 1 : classic in-house RT-PCR assay ( adapted from the real-time RT-PCR assay    
described by Nix et al., 2008) 

Method 2 : real-time Parechovirus r-gene assay (bioMérieux/Ar gène, France)

• Patients

CSF specimens were collected from patients admitted  for suspicion of meningitis in the 
University Hospital of Clermont-Ferrand, France 

=> 100 CSF samples (collected between March, 1st and December,  18th 2010) were 
tested comparatively with both methods 

- 67 children (2 days – 16 years) - 33 adults (20 – 76. 5 years)

=> 26 supplementary CSF samples were selected among children under 5 years of
age (range : 5 days to 4 years; admitted between May, 1 st and September, 30 th 2010). 
They were analysed with method 1 (in-house RT-PCR).

• Direct genotyping by a semi-nested RT-PCR (VP1)

• The real-time parechovirus r-gene assay (method 2) disp layed a 
sensitivity slightly higher than the classic in-house RT -PCR assay (method
1), especially for detecting HPeV prototype strain type  2.

1A

1B

HPeV 1

Parechovirus1

10-1 10-2 10-3 10-510-4 10-6 10-7 10-8

Parechovirus2

10-1 10-2 10-3 10-510-4 10-6 10-7 10-8 T

HPeV 2

Dilution serie Obtained Ct

HPeV1 10-1 19,37

HPeV1 10-2 20,82

HPeV1 10-3 23,83

HPeV1 10-4 27,01

HPeV1 10-5 31,36

HPeV1 10-6 34,48

HPeV1 10-7 39,23

HPeV1 10-8 Absence

Dilution serie Obtained Ct

HPeV2 10-1 22,45

HPeV2 10-2 24,45

HPeV2 10-3 27,42

HPeV2 10-4 31,29

HPeV2 10-5 37,26

HPeV2 10-6 Absence

HPeV2 10-7 Absence

HPeV2 10-8 Absence

Table 1. Comparison of the genome
detection of HPeV in 98 CSF 
specimens with the two methods
tested

• 100 CSF specimens were be tested comparatively

• Inhibitors of PCR were evidenced for two samples with the real-time Parechovirus r-gene TM kit

• Concordant results were obtained for 97/98

• Among the 26 supplementary CSF samples selected among ch ildren under 5 years of age between
May and September and analysed with the in-house RT-PC R

* The CSF sample was re-analysed twice and found to be rep eatedly positive both
times with the in-house RT-PCR assay

HPeV was detected in 4/98 (4.1 %) of the patients
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• HPeV infections all occurred in the summer months (June to August)

• All patients infected by HPeV were children < 4 mont hs

• Ratio male/female = 5/2 (2.5)

• Pleocytosis (white blood cell count <10/mm 3) was not observed

• All patients presented with fever

• All were discharged to home in good condition

Variable Finding a

Age, days

       Mean 42.1

       Median [range] 28 [9-127]

Fever 7/7 (100)

Irritability 4/7 (57)

Sepsis like illness 4/7 (57)

CSF

    Cell count, mean no of cells/mm3 [range] 1.4 [0-5]

    Elevated protein level b 3/7 (43)

Gastrointestinal tract symptoms 3/7 (43)

Duration of hospital stays, days

     Mean 5

     Median [range] 3 [2-10]

Antibiotic treatment 4/6 (67)
a Data are proportion (%) of patients with symptoms for whom data 
were available
b CSF protein level (<0.90 for children under 30 days : <0.5 for older 
children)

Table 2. Clinical characteristics of 7 patients with h uman parechovirus in CSF

 FJ373152_HPeV3_452000_NLD04
 FJ373147_HPeV3_451677_NLD04

 FJ373140_HPeV3_451393_NLD04
 FJ373150_HPeV3_451935_NLD04
 FJ373149_HPeV3_451692_NLD04
 FJ373148_HPeV3_451678_NLD04
 DQ172447_HPeV3_451517_NLD
 FJ373141_HPeV3_451425_NLD04

 GQ183028_HPeV3_450936_NLD04
 DQ172446_HPeV3_450936_NLD
 FJ373145_HPeV3_451610_NLD04
 DQ172449_HPeV3_451371_NLD
 FJ373144_HPeV3_451550_NLD04
 FJ373142_HPeV3_451512_NLD04
 EU360549_HPeV3_7646_NOR05

 FJ373162_HPeV3_677146_NLD04
 FJ373155_HPeV3_652649_NLD04
 EU360569_HPeV3_8973_NOR05
 EU360535_HPeV3_6743_NOR05

 CF158095_FRA10
 CF168008_FRA10
 CF211015_FRA10
 CF228027_FRA10

 CF242040_FRA10
 CF214015_FRA10

 FJ373199_HPeV3_1267_NLD06
 FJ373156_HPeV3_652761_NLD04

 FJ373197_HPeV3_988_NLD06
 FJ373196_HPeV3_954_NLD06

 FJ373158_HPeV3_674271_NLD04
 FJ373184_HPeV3_857_NLD02

 FJ373183_HPeV3_841_NLD02
 FJ373190_HPeV3_864_NLD06
 FJ373157_HPeV3_652880_NLD04
 FJ373181_HPeV3_601_NLD02
 EU360515_HPeV3_13681_NOR06

 FJ373160_HPeV3_676053_NLD04
 FJ373192_HPeV3_912_NLD06

 FJ373154_HPeV3_652545_NLD04
 FJ373188_HPeV3_784_NLD06

 FJ373193_HPeV3_915_NLD06
 FJ373161_HPeV3_676401_NLD04
 FJ373191_HPeV3_906_NLD06
 FJ373198_HPeV3_1102_NLD06
 FJ373189 _HPeV3_841_NLD06

 FJ373195_HPeV3_925_NLD06
 FJ373194_HPeV3_919_NLD06

 GQ183027_HPeV3_251360_NLD02
 FJ373151_HPeV3_451987_NLD04

 AB300945_HPeV3_A415_JPN01
 GQ183026_HPeV3_152037_NLD01

 EU077504_HPeV3_632_NLD00
 FJ652380_HPeV3_WI10661_USA03

 FJ373137_HPeV3_450900_NLD04
 AJ889918_HPeV3_82853_CAN01

 FJ373139_HPeV3_451377_NLD04
 FJ652381_HPeV3_WI10662_USA03

 EU077509_HPeV3_976_NLD00
 AB300947_HPeV3_A141_JPN02

 EU077507_HPeV3_759_NLD00
 EU077506_HPeV3_752_NLD00

 GQ183032_HPeV3_K20_NLD94
 GQ183030_HPeV3_K11_NLD94

 GQ183031_HPeV3_K12_NLD94
 GQ183033_HPeV3_K8_NLD94

 FJ373159_HPeV3_675391_NLD04
 FJ373200_HPeV3_1273_NLD06

 FJ373187_HPeV3_735_NLD06
 FJ373146_HPeV3_451653_NLD04

 FJ373143_HPeV3_451513_NLD04
 AB300934_HPeV3_A683_JPN99

 AB300944_HPeV3_A390_JPN01
 AB300936_HPeV3_A1027_JPN99

 AB300926_HPeV3_A319_JPN99
 AB084913_HPeV3_A308_JPN99

 AB300933_HPeV3_A680_JPN99
 AB300927_HPeV3_A492_JPN99

 AB300930_HPeV3_A606_JPN99
 AB300929_HPeV3_A531_JPN99

 FJ373138_HPeV3_451297_NLD04
 GQ203502_HPeV3_8590_JPN08

 AB300983_HPeV3_A287_JPN06
 AB300973_HPeV3_A188_JPN05

 AB300984_HPeV3_A320_JPN06
 AB300974_HPeV3_A225_JPN06

 AB300981_HPeV3_A281_JPN06
 AB300977_HPeV3_A257_JPN06
 AB300976_HPeV3_A255_JPN06
 AB300978_HPeV3_A259_JPN06
 AB300982_HPeV3_A285_JPN06
 AB300975_HPeV3_A246_JPN06
 AB300986_HPeV3_A417_JPN06
 AB300979_HPeV3_A264_JPN06
 AB300980_HPeV3_A265_JPN06
 AB300948_HPeV3_A265_JPN02

 AB300952_HPeV3_A153_JPN04
 FJ373153_HPeV3_651689_NLD04
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• HPeV from all 7 positive samples was typed as HPeV type 3 by BLAST 
analysis

• 6 VP1 sequences of patients were available for phyloge netic analysis

• HPeV3 strains identified in this study (   ) displayed c lose genetic
relationships to one another and with strains isolated i n the Netherlands
between 2004 and 2006.

HPeV was detected in 3/26 (11.5 %) of the patients

 

5’NC 2A 2C2BVP1VP3VP0 3A 3D3C 3NC

3B

5’NC 2A 2C2BVP1VP3VP0 3A 3D3C 3NC

3B

RNA extracts used for diagnostic

One-step RT-PCR1

AN353 – AN355 (Nix et al., 2008)

PCR2

AN353 – VP1-Parecho-R12 (Benshop et al., 2008)

AN353 AN355

VP1-Parecho-R12

• BLAST analysis was
performed by comparison
of the obtained sequences
with all available sequences
of HPeV in Genbank

• Phylogenetic analysis : 
Phylogenetic relationships
were inferred through genetic
distances calculated with the 
Tamura-Nei model of sequence
evolution using the MEGA5 
software (Tamura et al., 2011).

Positive Negative

Positive 3 1 *

Negative 0 94
Parechovirus r-gene kit

In-house RT-PCR assay
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Method 1

Method 2


