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Detection of human metapneumovirus in infants
with acute respiratory tract infection
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Abstract. Both respiratory syncytial virus (RSV) and human
metapneumovirus (hMPV), a recently discovered respiratory
pathogen classified in the Paramyxoviridae family, have been
associated with acute respiratory tract infections (ARTI) in
infants. The aim of our study was to determine the incidence
and clinical features of hMPV infection in infants presenting
with ARTI at a tertiary children's hospital in Greece during
the 2007-2008 and 2008-2009 winter seasons. Routine nasal
swabs were obtained from 127 infants younger than 12 months
of age. The specimens were tested for the presence of hMPV
and RSV antigens using validated enzyme-linked immuno-
assays. The mean age of the studied infants was 3 months
(range 19 days to 12 months). hMPV was detected in 8 (6.3%)
children, 4 boys and 4 girls, while RSV was detected in 39
(30.7%) children, 22 boys and 17 girls. In 7 children, hAMPV
was identified as a unique viral pathogen, while only 1 child
was co-infected with hMPV and RSV. Bronchiolitis was
diagnosed in all hMPV-positive cases, while only two cases
required hospitalization and supplemental oxygen therapy.
Our results provide further evidence of the importance of
hMPV as a pathogen associated with community-acquired
ARTT in infants in Greece.

Introduction
The human metapneumovirus (hMPV) was first described

in June 2001 (1) in children from the Netherlands, and has
since been shown to be a common respiratory pathogen
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presenting during childhood (1-3). hMPV is a negative single-
stranded RNA virus of the Paramyxoviridae family and the
Metapneumovirus genus, which shows a variable seasonal
pattern affecting children more frequently during the winter
and spring (4). Serological studies have shown that almost
90% of children have been exposed to hMPV before the age
of 5 years (5).

The incidence of hMPV infections worldwide accounts for
at least 5-10% of acute respiratory tract infections (ARTI) in
hospitalized children and for at least 3% of patients who visit
their general practitioner for ARTI (2,3). The seasonality of
hMPYV infections resembles that of respiratory syncytial virus
(RSV) infection, with recurrent epidemics during the winter
months (3). Although hMPV infection has clinical character-
istics similar to that of RSV, the precise epidemiological and
clinical features of hMPV infection in childhood have yet to
be fully established.

To the best of our knowledge, data on the presence and
clinical impact of hMPV infections in children with ARTI in
Greece is limited. This study aimed to determine the epide-
miological and clinical characteristics of hMPV infections
among hospitalized and non-hospitalized young children with
acute respiratory tract infections in Athens, Greece.

Materials and methods

Children presenting with ARTT at the Paediatric Emergency
Department of the ‘Penteli’ Children's Hospital in Athens,
Greece, during the 2007-2008 and 2008-2009 winter seasons
were enrolled. After clinical examination of infants presenting
with respiratory infections, nasal wash aspirate specimens
were obtained using a sterile catheter. Specimens were main-
tained at 4°C and transferred to the Microbiology Laboratory
at the ‘Penteli’ Children's Hospital in Athens on a daily basis.
Specimens were obtained over a 24-month period encom-
passing two winter seasons.

The specimens were tested for the presence of hMPV anti-
gens using the validated enzyme-linked immunoassay Biotrin
hMPYV EIA (6) as recommended by the manufacturer (Biotrin
International Ltd., Dublin, Ireland). The hMPV EIA is an
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antigen capture assay for the qualitative detection of hMPV
antigens in human respiratory specimens. RSV was detected
using the TRU RSV test (Meridian Bioscience Europe, Italy).
This is a rapid, qualitative, lateral-flow immunoassay for the
detection of RSV antigens in human respiratory samples (7).

Case notes for children included in this study were
reviewed and clinical data were collected. Statistical analysis
was performed using SPSS software version 11.5. Demographic
and clinical features were compared between hMPV/
RSV-infected and non-infected children using the y? and the
Mann-Whitney U tests. The cut-off for statistical significance
was set at p<0.05.

Results

During the 24-month study period, 127 infants younger than
12 months of age with ARTI were enrolled for the detection
of hMPV and RSV: 63 infants during the 2007-2008 winter
period and 64 infants during the 2008-2009 winter period.
In all cases, specimen collection was adequate for laboratory
analysis of both viruses.

Sixty-three children did not require hospitalization, while
64 children were admitted. Among the hospitalized children,
55 were discharged with a diagnosis of bronchiolitis, 2 with
upper respiratory tract infection, and 7 with pneumonia.
Among non-hospitalized children, 42 had an upper respira-
tory tract infection, while 21 had bronchiolitis. Bronchiolitis
was defined as an acute respiratory illness characterized by
wheezing on physical examination, with no radiological
evidence of pneumonia. Diagnosis of pneumonia was based
on radiological evidence, while upper respiratory infection
was characterized by the presence of rhinitis without ausculta-
tion findings on physical examination. The mean age of the
infants included in our sample was 3 months (range 19 days to
12 months). Table I shows the demographic characteristics of
the children included in our study.

hMPV was detected in 8 children, 4 boys and 4 girls,
while RSV was detected in 39 children, 22 boys and
17 girls. The overall frequencies of hMPV and RSV infec-
tion were 6.3 and 30.7%, respectively. During the first year
of the study (2007-2008), hMPV was detected in 6 (9.5%)
children compared to only 2 (3.1%) during the second year
(2008-2009). The respective rates for RSV were 20/63
(31.7%) and 19/64 (29.7%). The months with the highest
hMPYV activity were February and March, while RSV was
detected more frequently during the months of January and
February. In 7 children, hMPV was identified as a unique
viral pathogen, while only 1 child was co-infected with
hMPYV and RSV.

The demographic and clinical features, signs and symptoms
of hMPV-positive (n=8) and RSV-positive (n=39) children
with ARTT included in our study are presented in Tables II
and III. The median age of the hMPV-infected children was
3.5 months (range 20 days to 7 months), while the median age
of the RSV-infected children was 5.5 months (range 35 days to
11 months). Bronchiolitis was diagnosed in all hMPV-positive
cases, while among RSV-positive cases, bronchiolitis was
diagnosed in 33/39 (84.6%), pneumonia in 1/39 (2.6%) and
upper respiratory tract infection in 5/39 (12.8%) children.
Among the hMPV-positive cases, coughing occurred at a rate
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Table I. Demographic and clinical characteristics of children
included in the study (n=127) and detection of hMPV and
RSV infection.

Characteristic No. (%)
Age

Median 3 months
Range 19 days - 12 months
Gender

Male 69 (54.3)
Female 58 (45.7)
Ethnicity

Greek 73 (57.5)
Albanian 47 (37.0)
Other 7 (5.5)
Area

Urban 105 (82.7)
Rural 22 (17.3)
Winter period

2007-2008 63 (49.6)
2008-2009 64 (50.4)
Diagnosis

Upper ARTI 44 (34.6)
Bronchiolitis 76 (59.8)
Croup 0 (O
Asthma 0 0)
Pneumonia 7 (5.5)
Hospitalization

Hospitalized 64 (504)
Non-hospitalized 63 (49.6)
Oxygen requirements

Yes 51 (40.2)
No 76 (59.8)
Virus detected

hMPV 8 (6.3)
RSV 39 (30.7)

of 6/8 (75%), similar to the rate of infection with RSV (30/39,
76.9%). Vomiting occurred less often in cases of hMPV than
RSV infection (1/8, 12.5% vs. 11/39, 28.2%). On physical
examination, wheezing was noted more often in children with
hMPYV than in children with RSV infection (8/8, 100% vs.
34/39, 87.2%). Rhinitis was noted at a similar rate in both
RSV- and hMPV-positive children (3/8, 37.5% vs. 15/39,
38.5%). Two hMPV-positive (25%) and 19 RSV-positive
(48.7%) children required hospitalization and supplemental
oxygen therapy. The mean duration of hospitalization was 6.5
days among hMPV- or RSV-positive children and 4.5 days
among hMPV/RSV-negative children (p=0.011). The means
of the duration of supplemental oxygen therapy were 3.5 days
for h(MPV and 2 days for RSV (p=0.025). RSV and hMPV
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Table II. Demographic and clinical features of hMPV-positive
(n=8) and RSV-positive (n=39) children with ARTTI.
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Table III. Clinical symptoms and signs in hMPV-positive (n=8)
and RSV-positive (n=39) children with ARTI.

hMPV-positive RSV-positive hMPV-positive RSV-positive
no. (%) no. (%) no. (%) no. (%)

Age Cough 6 (75) 30 (76.9)
Median 3.5 months 5.5 months Fever 1 (12.5) 5 (28.2)
Range 20 days -7 months 35 days - 11 months Irritability 0 0) 2 (5.1)

Gender Reduced feeding 4 (50) 28 (71.8)
Male 4 (50) 22 (56.4) Vomiting 1 (12.5) 11 (28.8)
Female 4 (50) 17 (43.6) Diarrhea 0 0) 5 (282)

Ethnicity Rhinitis 3 (375) 15 (38.5)
Greek 4 (50) 20 (51.3) Wheezing 8 (100) 34 (872)
Albanian 4  (50) 18 (46.2) Rhonchi 0 ©) 1 @26
Other 0 ) 1 (2.6) .

Pharynghitis 0 ) 2 (5.1

Area
Urban 7 (87.5) 34 (87.2)

Rural 1 (12.5) 5 (12.8)

Winter period 2008.-2009. This finding is consistent with prev.ioqs d.ata

2007-2008 6 (75 20 (513) showing that hMPV has both seasonal and annual distribution
’ (8,12-15). In a study by Caracciolo er al (13), the incidence
2008-2009 2 (25 19 48.7) of hMPV infection was 25.3% during the 2005-2006 winter-

Diagnosis spring season, whereas a much lower rate of infection (4.7%)
Upper ARTI 0 (0) 5 (12.8) was found during the following season. In a study conducted
Bronchiolitis 8 (100) 33 (846) among FTCHCh children by Manoha et al (14), hMPVW&S
Croup 0 0) 0 0) detected in 10.1% of ghlldren during the 2002-2003 winter
Asthma 0 ) 0 ) season and in 3.3% du.rlng the 2003-2004 winter season. In Fhe
Pheumonia 0 ) 1 26) hMPV outbreak described by Dollner et al (15) in Norwegian

’ children during the 2002-2003 winter season, hMPV was

Hospitalization detected in 57% of children with respiratory tract infection
Hospitalized 2 (29 19 (48.7) during the months of November to January.

Non-hospitalized 6 (75) 20 (51.3) In our study, all h(MPV-positive children, 2 hospitalized and
) 6 non-hospitalized, were diagnosed with bronchiolitis. h\MPV

Oxygen requirements has thus far been identified in children with either upper or
Yes 2 (25 19 (48.7) lower respiratory tract infection or both, asthma exacerbation,
No 6 (75 20 (51.3) croup, or influenza-like illness (4,9,8,12,14-16). Bronchiolitis

co-infection was detected in 1 child with bronchiolitis, who
required hospitalization and supplemental oxygen therapy.

Discussion

In this study, the presence of hMPV was demonstrated in
Greek infants with ARTI. hMPV was detected in 8 infants
at a rate of 6.3%. To our knowledge, this is the first study to
report the incidence of hMPV infection in children with ARTI
in Greece. Previously, Xepapadaki ef al (11) studied 56 Greek
children hospitalized with acute bronchiolitis. Investigators
from other countries have described variable frequencies of
hMPYV infection in children with ARTI specimens ranging
from 2.6 to 25.3% (4,8-10). Our findings suggest that hAMPV
is a significant cause of hospitalization, a finding which is
consistent with the results from other studies (8).

Our results indicate a low incidence of hMPV infections
in infants with ARTI in Greece during the winter period of

is the most common diagnosis in children identified as having
hMPYV infection, while upper respiratory infection, pneumonia
and asthma exacerbations have been reported less frequently
(4,8,12-15). In the study by Dollner et al (15), upper respira-
tory tract infections and mild-to-severe bronchiolitis were
most common, but a relatively high proportion of hospitalized
children developed severe pneumonia. hMPV infection has a
milder clinical course than RSV infection (4,11). In a study by
von Linstow et al (9), overall symptoms and clinical findings
were similar among hMPV- and RSV-positive children, but
more RSV-infected children required respiratory support.

In childhood, RSV is considered to be the most common
pathogen of bronchiolitis, and is also identified in community-
acquired pneumonia. However, in clinical practice, the cause
in the majority of cases cannot be determined. hMPV has been
proposed as the second most common pathogen after RSV in
children younger than 3 years of age hospitalized with respira-
tory tract infections (4,9,12). Our study showed that during
the 2007-2008 winter season, hMPV activity peaked after the
RSV season. On the other hand, during the 2008-2009 winter
season, hMPV and RSV epidemics occurred simultaneously.
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Estrada et al (17) reported 5 children with severe hMPV-
associated infection requiring admission to the Pediatric
Intensive Care Unit and a mean duration of 34 days of treat-
ment. In the study by Dollner et al (15), 14 children with
hMPV-positive ARTI required supplemental oxygen, 1 was
treated with continuous positive airway pressure and 2 were
ventilated mechanically. In both studies, half of the children
had an underlying chronic disease, including neurological
disorders and asthma. In the study by Noyola et al (12), an
underlying disorder was noted in 25.6% of hMPV-positive
children, including prematurity, congenital heart disease,
neurological disorders, malignancies and congenital malfor-
mations. In a study by Dare ef al (18), hMPV proved to be a
more frequent infection than adenovirus, RSV, influenza A and
B and paramyxoviruses 1-3 in lung transplant recipients with
respiratory symptoms (19). In our study, none of the hMPV-
positive patients were admitted to the Pediatric Intensive
Care Unit. One hMPV-positive baby was born prematurely;
however this did not play a significant role in the clinical
picture or outcome of hMPV infection.

RSV and hMPV co-infection was detected in 1 child with
bronchiolitis, who required hospitalization and supplemental
oxygen therapy. RSV and hMPV co-infection has been
detected in several studies (4,8,13,14). In a study by Williams
et al (4), the co-infection rate was 6% among hMPV-positive
children, while other researchers (10,13) have detected
hMPV/RSV co-infection more frequently, at rates of up to
30.8%. RSV/hMPV co-infection has been proposed as a risk
factor for severe respiratory tract infection during childhood
(10,13). In the study by Caracciolo et al (13), h(MPV/RSV
co-infected children developed pneumonia more frequently
than hMPV infected children. In the study by Foulongne et
al (10), the duration of hospitalization and the requirements
for supplemental oxygen were increased in hMPV/RSV
co-infected children compared to hMPV- or RSV-positive
children. However, other investigators have noted no apparent
difference in the clinical severity, duration of hospitalization
or requirement of oxygen between children with co-infections
and children infected with hMPV alone (9,13). Further
research is therefore required to investigate the possible role
of hMPV/RSYV co-infection in the pathogenesis of respiratory
tract infection during childhood.

Despite the lower sensitivity of immunoassays compared
to RT-PCR (20), the Biotrin hMPV EIA has been optimized
as an immunoassay with excellent specificity (6). Recently,
in the study by Kukavica-Ibrulj et al (6), hMPV EIA showed
a sensitivity of 81%, a specificity of 100%, a positive predic-
tive value of 100% and a negative predictive value of 77%
compared to viral culture and RT-PCR. Moreover, the usage
of fresh samples in our study increased the sensitivity of our
method, as cycles of freeze and thaw lead to antigen degra-
dation, affecting antigen detection. Detection of hMPV by
ELISA is a rapid, non-expensive and sensitive laboratory
method that can be introduced into clinical practice to detect
hMPV in children with ARTI.

In conclusion, hMPV was detected in the respiratory secre-
tions of 6.3% of infants under 12 months of age with ARTI.
Our results provide further evidence of the importance of
hRSV and hMPV as pathogens associated with community-
acquired ARTT in infants. They also indicate a low incidence
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of hMPV infection in hospitalized infants in Greece during the
2008-2009 winter period compared to the 2007-2008 winter
period. All our hMPV-positive patients had a mild clinical
course. To the best of our knowledge, this is the first study to
report the incidence of hMPV infections in infants with ARTI
in Greece. The development of new molecular diagnostic tests
may enable us to clarify the viral causes of acute respiratory
tract infections in clinical practice.
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