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10 days (mean: 7.7 days). Case 1 and Case 3 required oxygen
inhalation therapy for hypoxia due to pneumonia and asthmatic attack, respectively. However, both patients had recovered well and were discharged without any sequela.
The laboratory findings in the patients on admission are
shown in Table 2. Their white blood cell count was 5,930 12,210/μl (mean: 9,751/μl) and CRP was 0.18 - 2.54 mg/dl
(mean: 1.24 mg/dl), showing no leukocytosis, leukopenia, or
increased CRP. GPT was slightly increased in one patient
(Case 6), but was within the normal range in the other six
patients.
The findings of the virological examinations performed
using nasopharyngeal aspirates and sera collected at admission are shown in Table 3. Viral tests using commercial rapid
diagnosis kits showed all patients negative for adenovirus
antigen and influenza virus A and B antigens. One patient
(Case 1) was positive for respiratory syncytial virus (RSV)
antigen, but the other six patients were negative. All six
patients examined were negative for serum IgM antibody
against Mycoplasma pneumoniae. On virus isolation, which
we routinely perform using six types of cultured cells including MDCK cells, no respiratory viruses such as influenza
virus, rhinovirus, parainfluenza virus, adenovirus, enterovirus,
or herpes simplex virus were isolated. Viral RNA extracted
from nasopharyngeal aspirates was subjected to nested RTPCR using primers (MPVF1f:5´-CTTTGGACTTAATGAC
AGATG-3´, MPVF1r:5´-GTCTTCCTGTGCTAACTTTG-

In 2001, van den Hoogen et al. in the Netherlands initially
isolated a new paramyxovirus from a child with acute respiratory tract infections, and termed it human metapneumovirus
(hMPV) (1). Later, hMPV was detected in patients with acute
respiratory infectious diseases in many countries such as
Australia (2), Canada (3), United Kingdom (4), and France
(5). In Japan, Goto et al. isolated hMPV from a child with
influenza-like illness, clarifying the presence of hMPV
infectious disease in Japan (6). However, many points remain
to be resolved regarding its clinical and epidemiological states.
Here, we summarize the clinical findings of seven pediatric
patients whose hMPV infection was confirmed by hMPVspecific RT-PCR.
Among patients with acute respiratory tract diseases
hospitalized at Mazda Hospital in April 2003, hMPV infection
was confirmed by virological examinations in seven patients.
Their characteristics are shown in Table 1. The patients were
children of 9 months to 4 years 8 months of age (mean: 2
years 9 months). The clinical symptoms were acute exacerbation of bronchial asthma in two patients, acute bronchiolitis
in two patients, acute bronchitis in two patients, and acute
pneumonia with hypoxia in one patient. No patient had
underlying disease of the central nervous system, respiratory
system, or renal system. Two cases (Cases 2 and 3) had
bronchial asthma. All patients developed fever of 39°C or
higher at its peak and the fever persisted for 2 to 7 days (mean:
4.6 days). The duration of hospitalization ranged from 5 to

Table 1. Characteristics of patients with acute respiratory infections
Case No.

Age
(year, month)

Sex

Clinical
syndromes

Maximum
temperature

Duration of
fever ( ≧38°C)

Chronic
diseases

Oxygen
therapy

1

4y 4m

M1)

39.7°C

6 days

None

Yes

10 days

2

4y 8m

F

39.7°C

2 days

bronchial asthma

No

9 days

3

1y 1m

M

39.0°C

4 days

bronchial asthma

Yes

6 days

4
5
6
7

0y 9m
3y 5m
0y 9m
4y 4m

F
M
F
F

acute pneumonia
acute exacerbation
of asthma
acute exacerbation
of asthma
acute bronchiolitis
acute bronchitis
acute bronchiolitis
acute bronchitis

39.3°C
39.0°C
40.0°C
40.0°C

4 days
5 days
7 days
4 days

None
None
None
None

No
No
No
No

6 days
9 days
9 days
5 days

1)

M, male; F, female
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Duration of
hospitalization
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Table 2. Laboratory findings on admission
Case No.

WBC (/μl)

CRP (mg/dl)

GPT (IU/l)

LDH (IU/l)

1
2
3
4
5
6
7

5930
9340
11520
8860
12210
12090
8310

2.43
0.86
2.54
0.18
1.13
0.76
0.80

18
11
14
29
15
63
17

649
269
378
350
295
350
310

WBC, white blood cells; CRP, C-reactive protein; GPT, glutamic-pyruvic
transaminase; LDH, lactate dehydrogenase.

3´) that amplify a 450-bp fragment in the region encoding
hMPV fusion protein reported by Peret et al. (7), and primers
(MPVF2f:5´-CATGCCGACCTCTGCAGGAC-3´, MPVF2r:
5´-ATGTTGCAYTCYYTTGATTG-3´) designed by us that
amplify a 357-bp fragment targeting at a further inner region
of the above. The gene specific to hMPV was amplified in all
seven patients. The nucleotide sequence was determined in
order to confirm the identity of the virus detected by the
RT-PCR reaction. As a result, the nucleotide sequences of
the amplicons (Gene Bank accession no.: AB113371 to
AB113374) had 95% to 97% homology with the previously
described F gene sequences in GenBank.
Mazda Hospital is located in a region with a large young
urban population, and adenoviral infections and mycoplasmal
pneumonia occur throughout the year, although the number
of patients varies seasonally. Since several patients with lower
respiratory tract infections negative for adenovirus antigen
or anti-mycoplasma IgM antibody were observed at Mazda
Hospital in April 2003 when an influenza epidemic subsided,
the hMPV test was performed in these patients, and seven
patients were hMPV-positive. They had relatively severe
respiratory symptoms such as persistent high fever, productive cough, and dyspnea. Freymuth et al. examined the clinical
syndromes in 26 children admitted for acute respiratory
infectious diseases; 16 patients had acute bronchiolitis, four
patients had acute exacerbation of bronchial asthma, and the
other patients had acute bronchitis, laryngitis, and high fever
(5). Two of our seven patients also had acute exacerbation of
bronchial asthma. Infection with rhinovirus, influenza virus,
RSV, and M. pneumoniae is known to induce acute exacerba-

Fig.1. Chest X-ray film (Case 1): infiltration, and rough and large cordlike shadows are noted mainly in the hilar region of the bilateral lung
fields.

tion of bronchial asthma. hMPV may be another causative
agent for aggravating asthma symptoms. Among the seven
patients, the 4-year-old patient (Case 1) showed the severest
symptoms with prolonged high fever and tachypnea suggesting viral pneumonia, though he did not have any particular
underlying disease and had been healthy. This patient needed
hospitalization for high fever and tachypnea. On chest X-ray
examination on admission, infiltration and rough large
cord-like shadows were noted mainly in the hilar regions of
the bilateral lung fields (Fig. 1). He developed respiratory
distress and his arterial oxygen saturation was low (89 - 90%),
indicating hypoxia. The patient was immediately placed in
an oxygen tent after admission. The oxygen concentration
was adjusted to 40%, and 2 mg/kg/day predonisolone was
administered intravenously, after which dyspnea and high
fever had resolved. This patient had superinfection of hMPV
and RS virus. Greensill et al. suggested that superinfection
of RSV and hMPV may aggravate respiratory symptoms of
bronchiolitis (8). Superinfection with the two viruses may
have caused the respiratory distress observed in Case 1 with

Table 3. Results of virological examinations
Case No.
1
2
3
4
5
6
7

Virus antigens1)
Influenza virus Adenovirus
A&B
–
–
–
–
–
–
–

–
–
–
–
–
–
–

RSV

Serum IgM antibody2)
M. pnemoniae

RT-PCR3)
Human metapneumovirus

Virus isolation4)

+
–
–
–
–
–
–

–
–
–
n.d
–
–
–

+
+
+
+
+
+
+

–
–
–
–
–
–
–

+, positive ; –, negative; n.d, not done
: Virus antigens were tested using commercially available kits as follows: the Capilia Flu A, B (Nippon Becton Dickinson Co.,
Ltd., Tokyo), the check Ad (AZWELL Inc., Osaka) and the Test Pack RSV (Abbott Japan Co., Ltd., Tokyo).
2)
: Serum IgM antibody for M. pneumoniae was tested using ImmunoCard Mycoplasma (TFB Inc., Tokyo).
3)
: The primers for human metapneumovirus used in this study are shown in the text. The amplification condition for RT-PCR
consisted for 60 min at 42°C; 1 min at 94°C; 40 cycle of PCR for 1min each 94°C, 55°C, and 72°C; and final extension at
72°C for 15 min.
4)
: Six cell lines (MDCK, BGM, HEp2, RD-18S, FL, Vero) were used for virus isolation.
1)
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pneumonia.
From March to June of 2003, hMPV was detected from
pediatric patients with acute respiratory infections in various
parts of Hiroshima Prefecture. It may indicate a seasonal
prevalence of hMPV infections in Japan as in other countries.
Analysis of virological and clinical data obtained from the
hMPV-infected children is now in progress.
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