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A new rapid human metapneumovirus (hMPV) detection kit using immunochromatography (SAS hMPV
test) was compared to real-time PCR for 224 nasal swab specimens, 96.4% of which were obtained from
children of <15 years of age. The overall sensitivity and specificity were 82.3% and 93.8%, respectively,
suggesting that this test is useful for pediatricians to diagnose hMPV infection in a clinical setting.

Human metapneumovirus (hMPV) was first isolated from
nasopharyngeal specimens from children with acute respira-
tory infection (ARI) in 2001, and hMPV has been categorized
as a member of the genus Metapneumovirus of the subfamily
Pneumovirinae of the family Paramyxoviridae (21). It has been
recognized as a common cause of respiratory infections, rang-
ing from upper respiratory tract infections to severe lower
respiratory tract infections, in individuals of all ages, though
particularly in young children, around the globe (1, 3, 4, 19, 21,
23, 24). Serological studies have indicated that most individuals
have been exposed to hMPV by the age of 5 years (15, 18, 21).

hMPV is difficult to detect by cell culture due to its slow
growth and weak cytopathic effect. Therefore, reverse tran-
scription-PCR including real-time PCR has been used widely
for the detection and laboratory diagnosis of hMPV (22, 23).
In view of the clinical importance of hMPV, there is a need for
a rapid and simple diagnostic method, such as an immunochro-
matography (IC) test, that can be completed simply in approx-
imately 15 min without any special requirements. At present,
IC tests for influenza virus, respiratory syncytial virus (RSV),
and adenovirus are widely used for the management of infec-
tious diseases. In this paper, we evaluate the usefulness of a
newly developed IC antigen detection kit (SAS hMPV test; SA
Scientific, San Antonio, TX) in comparison with the real-time
PCR method for the diagnosis of hMPV infection.

A total of 224 nasopharyngeal swab specimens were ob-
tained from patients suspected of having an hMPV infection

who visited any of three pediatric clinics in Yamagata and
Sendai, Japan, between December 2007 and July 2008. Speci-
mens were collected from patients showing symptoms of ARI
with fever, cough, and/or rhinorrhea. Specimens that had pre-
viously tested positive by rapid antigen test for RSV, influenza
A and B viruses, or adenovirus were excluded. Among the 244
specimens, 216 (96.4%) were from children under 15 years of
age, with the following overall age distribution: 49 specimens
were from children aged under 1 year, 52 were from children
aged 1 year, 24 were from children aged 2 years, 21 were from
children aged 3 years, 20 were from children aged 4 years, 24
were from children aged 5 years, 19 were from children aged
between 6 and 9 years, 7 were from children aged between 10
and 15 years, and 8 were from patients of �15 years. Speci-
mens were collected from 117 males and 107 females. Two
specimens were collected from each patient; one was used for
the IC test at the respective clinic, and the other was placed
immediately in a tube containing 3 ml of transport medium,
consisting of Eagle’s minimum essential medium (Nissui Phar-
maceutical Co., Ltd., Tokyo, Japan) with 0.5% gelatin, 100
units of penicillin G (Meiji Seika, Ltd., Tokyo, Japan), and 100
�g of streptomycin (Meiji Seika, Ltd., Tokyo, Japan) (19), for
application to real-time PCR assay. The specimens were sent
to the Department of Microbiology, Yamagata Prefectural In-
stitute of Public Health, frozen at �80°C within 3 days, and
stored until testing.

Viral RNA was extracted from 140 �l of specimen with a
QIAamp Viral RNA Mini kit (Qiagen, Hilden, Germany) ac-
cording to the manufacturer’s protocol. Reverse transcription
was performed in a 20-�l reaction mixture containing 10 �l of
extracted RNA and random primers, using a high-capacity
cDNA reverse transcription kit (Applied Biosystems, Foster
City, CA). Real-time PCR was carried out in a 10-�l reaction
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mixture containing 1 �l of cDNA, 0.9 �M (each) of sense and
antisense primers, 0.25 �M of TaqMan probe, and 5 �l of
TaqMan Fast universal PCR master mix (Applied Biosystems),
using an ABI Prism 7500 Fast real-time PCR system. Primers
and a probe targeting a 163-bp fragment of the hMPV N gene
were designed based on the reports of Maertzdorf et al. (16)
and Bonroy et al. (5). The sense primer sequence was 5�-C
ATAYAARCATGCTATATTAAAAGAGTCTCA-3�, the
antisense primer sequence was 5�-CCTATYTCWGCAGCA
TATTTGTARTCAG-3�, and the probe sequence was 5�-
FAM (6-carboxyfluorescein)-CAACHGCAGTRACACCYTC
ATCATTRCA-TAMRA (6-carboxytetramethylrhodamine)-3�
(where Y is a mix of C and T, R is a mix of A and G, W is a
mix of A and T, and H is a mix of A, C, and T). The PCR
conditions comprised an initial activation at 95°C for 20 s and
45 cycles of 3 s at 95°C and 30 s at 60°C. The quantitation of
hMPV RNA was performed using a standard curve generated
by the threshold cycle values obtained from serial 10-fold di-
lutions of in vitro transcripts containing 102 to 109 copies of the
N gene. Each sample was analyzed in triplicate, and the aver-
age copy number was calculated.

The SAS hMPV test is an IC test using a gold colloid-
conjugated hMPV antibody. A 150-�l portion of each speci-
men was applied to the testing device, and the hMPV antigen-
antibody complex formed a test line that became visible within
15 min. The evaluation of cross-reactivity of the SAS hMPV
test preceded this study. Propagated viruses, including influ-
enza A, B, and C viruses, RSV, parainfluenza virus, adenovi-
rus, coxsackievirus, and rhinovirus, were tested for cross-reac-
tivity by the SAS hMPV test, and the results obtained for all
viruses tested were negative.

Of the 224 specimens analyzed, 61 (27.2%) tested positive by
SAS hMPV test and 62 (27.7%) tested positive by real-time
PCR. Fifty-one of the 62 real-time PCR-positive specimens
and 10 of the 162 real-time PCR-negative specimens were
found to be positive by the SAS hMPV test (Table 1). The
latter 10 specimens had reactions that were so weak that they
were considered to have been false-positive results for the SAS
hMPV test. Therefore, taking the real-time PCR results as the
reference standard, the sensitivity and specificity were found to
be 82.3% and 93.8%, respectively, for the SAS hMPV test.
There was 90.6% agreement between the results of the SAS
hMPV test and those of real-time PCR.

Viral loads of the 62 specimens that tested positive by real-
time PCR and the number of days from onset of fever to
specimen collection for each were plotted in Fig. 1. The mean
number of hMPV copies/ml was 7.22 � 105 on the first day

after the onset of symptoms (n � 15), 5.10 � 105 on day 2 (n �
21), 1.03 � 106 on day 3 (n � 8), 1.90 � 105 on day 4 (n � 6),
2.55 � 105 on day 5 (n � 7), 8.35 � 104 on day 6 (n � 3), and
4.85 � 104 on day 7 (n � 2). Of the 62 real-time PCR-positive
specimens, all specimens having more than 1.26 � 104 hMPV
copies/ml were found to be positive by SAS hMPV test, though
one specimen with 2.35 � 105 copies/ml, collected on day 6
after the onset of symptoms, was found to be negative by SAS
hMPV test. The sensitivity and specificity of the SAS hMPV
test for specimens obtained 1, 2, 3, 4, and more than 4 days
after the onset of symptoms are also shown in Table 1. The
sensitivity of the SAS hMPV test for specimens obtained
within 4 days after the onset of symptoms was statistically

TABLE 1. Comparison of SAS hMPV test with real-time PCR for hMPV detection

Time (days) from onset of fever to
specimen collection

Total no. of
specimens

No. of specimens with resulta

Sensitivity (%) Specificity (%)
P�, T� P�, T� P�, T� P�, T�

All specimens 224 51 11 10 152 82.3 93.8
1 48 13 2 3 30 86.7 90.9
2 77 19 2 5 51 90.5 91.1
3 38 8 0 0 30 100 100
4 25 5 1 1 18 83.3 94.7
�4 36 6 6 1 23 50.0 95.8

a Abbreviations: P, real-time PCR; T, SAS hMPV test.

FIG. 1. Viral loads of real-time PCR-positive specimens and the
number of days from onset of fever to specimen collection. Solid
triangles indicate the 62 specimens that tested positive for hMPV by
real-time PCR assay. Specimens testing negative by the SAS hMPV
test are marked with asterisks.
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higher than that for specimens obtained more than 4 days after
the onset of symptoms (90.0% versus 50.0%; P � 0.0042 by
Fisher’s exact probability test). Therefore, specimens should be
collected within 4 days after the onset of symptoms. Since a
previous study reported that the duration of fever is about 4
days for hMPV-infected children (18), the SAS hMPV test
would be useful for the diagnosis of hMPV infections with
associated fever.

Previous reports have described higher sensitivities of the IC
test with specimens from young children than with those from
older children (6, 9). In the present study, 96.4% of patients
were under 15 years of age, with 55.8% of patients being less
than 3 years old. When the specimens obtained within 4 days
after the onset of symptoms were analyzed by age group, the
SAS hMPV test was found to have greater sensitivity with
specimens from children of less than 3 years of age (20 of 21
patients [95.2%]) than with those from children between 3 and
15 years of age (22 of 26 patients [84.6%]). The mean viral
loads in specimens collected from children under 3 years of age
and from children between 3 and 15 years of age were 8.02 �
105 copies/ml and 4.64 � 105 copies/ml, respectively. There-
fore, the higher sensitivity of this test with specimens from
young children appears to be associated with the larger viral
loads observed in such children. However, the performance of
this test for young adults and elderly people needs further
evaluation.

The specificity of the SAS hMPV test was 93.8%, which is
slightly lower than those for other hMPV antigen tests using
immunofluorescent antibodies, which range from 94.1% to
100% (2, 7, 8, 14, 17, 20). The intensities of the 10 specimens
that gave false-positive results by SAS hMPV test were very
weak compared with those of true positive specimens. Of the
51 true positive specimens, the test line intensity was strong for
38 specimens and weak for the remaining 13 specimens, with
the viral loads of 10 of the 13 specimens that reacted weakly
being less than 105 copies/ml. Since it is likely that there is an
association between viral load in specimens and the intensity of
the test line, diagnosis will become more difficult as the viral
load in the specimen decreases.

Rapid IC assays are widely used for the management of
patients with infections caused by respiratory viruses such as
influenza virus, RSV, and adenoviruses in a clinical setting.
However, there is no available IC assay for hMPV and para-
influenza virus infections, despite the fact that the clinical
diagnosis of ARI caused by these viruses remains difficult.
Recently, an IC assay for hMPV detection was reported, but
the sensitivity of this assay was not more than 70.6% (11). In
general, the most rapid antigen test with the highest sensitivity
is requested, and the sensitivity and specificity of the SAS
hMPV test are equivalent to those of the IC assay for influenza
A and B viruses and RSV (2, 9, 10, 12, 13). The SAS hMPV
test is a readily available, one-step method that can be com-
pleted within 15 min, thereby helping pediatricians to clarify
the causal agent of ARI in a clinical setting.
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