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Case report

Life-threatening human metapneumovirus infections in West of Scotland

V. Sivaprakasam *, T.C. Collins, C. Aitken, W.F. Carman

West of Scotland Specialist Virology Centre, Gartnavel General Hospital, Glasgow G12 0ZA, UK

Received 14 February 2007; received in revised form 24 March 2007; accepted 26 March 2007

Keywords: Human metapneumovirus; Respiratory virus; Pneumonitis; ITU; Immunocopromised patients

1. Introduction

Human metapneumovirus (hMPV) is a paramyxovirus
recently recognized as the first human pathogen within the
genus Metapneumovirus (subfamily: Pneumovirinae: Fam-
ily: Paramyxoviridae) (Van den Hoogen et al., 2001). The
virus was first identified in The Netherlands in 2001, and
shown to cause acute respiratory tract infections in children
(Van den Hoogen et al., 2001). Since then, surveillance stud-
ies have demonstrated that virtually all children are infected
with hMPV between the ages 5 and 10 years (Ebihara et
al., 2003; Leung et al., 2005; Wolf et al., 2003). h(MPV has
subsequently been identified in Asia (Peiris et al., 2003),
Australia (Nissen et al., 2002), North America (Bastien et
al., 2003; Esper et al., 2003; Peret et al., 2002) and Brazil
(Cuevas et al., 2003), where it has been linked to respiratory
illness ranging from upper respiratory tract infection to severe
bronchiolitis and pneumonia, in patients of all age groups.
Sequence analysis has revealed two major subgroups (A and
B), each with two minor genetic clusters (Al, A2 and Bl1,
B2) (Van den Hoogen et al., 2004). Infections with hMPV
may be severe in the young, the elderly (Falsey et al., 2003)
and the immune-compromised (Kumar et al., 2005; Larcher
et al., 2005; Martino et al., 2005; William et al., 2005).

Here, we assess the prevalence and severity of hMPV
infections in adults in the West of Scotland, quoting a series
of cases.

Abbreviations: hMPV, human metapneumovirus; RT-PCR, reverse
transcriptase-polymerase chain reaction; LRTI, lower respiratory tract infec-
tion; ITU, intensive therapy unit; SCT, stem cell transplant
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2. Methods

In the 19 months since August 2004 when we introduced
hMPV PCR testing as part of our respiratory screen, 9274
respiratory samples were screened using real time RT-PCR
for hMPV and 13 other viruses. This survey of respiratory
samples, the largest to date, included influenza virus (A, B
and C), corona virus (NL63, OC42 and 229E), rhinovirus,
RSV A and B and para-influenza virus 1, 2, 3 and 4. The
hMPYV real time RT-PCR amplified a 70 bp fragment from
the hMPV fusion protein gene (Jane et al., 2005).

3. Results

The percentage of samples positive for htMPV and other
respiratory virus during the study period is shown in Fig. 1a.
hMPV was detected in 206 (2.2%) samples, with a detec-
tion rate of 3.89% in patients <1 year of age, 2.19% in those
1-4 years old, and 0.7-1.1% in older age patients (Fig. 1b).
The majority of the respiratory samples positive for hMPV
(n=287; 44%) were in children <1 year of age. Thirty-three
(0.6%) of 5500 respiratory samples from adults (>18 years
old) were positive for hMPV. Within this group, eight (24%)
had severe lower respiratory tract infections (LRTI) and four
(12%) were managed in an intensive therapy unit (ITU),
two of whom died. Mixed infections involving hMPV were
found in five samples, with corona virus being the major
co-pathogen.

3.1. Case report of the four patients treated in the ITU
for severe hMPYV infection

Patient 1. A 50-year-old woman with an underlying com-
mon variable immunodeficiency disorder and a long history
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Fig. 1. (a) % of samples for each virus that was positive for that virus. (b) Age distribution of hMPV positivity rate: August 2004—April 2006.

of Crohn’s disease (for which she received steroids and
azathioprine), developed a severe lower respiratory tract
infection when she was hospitalized for an exacerbation
of Crohn’s disease in mid-January 2006. The cough and
difficulty in breathing, which was initially mild, gradually
worsened; she then rapidly de-saturated and required sup-
portive ventilation. Chest X-ray initially showed right middle
lobe consolidation that progressed to involve both lung fields
diffusely within 48 h. hMPV was strongly positive by RT-
PCR on the broncho-alveolar lavage (BAL). She also had a
low positive rhinovirus by RT-PCR in the same sample. She
recovered completely after withdrawal of azathioprine and
reduction in the dosage of steroids.

Fatient 2. A 51-year-old man developed B-cell lymphoma
in 2002 for which he underwent allogeneic haematopoietic
stem cell transplantation (SCT) from a matched unrelated
donor in 2003. The post-transplant period was complicated
by acute renal failure and graft versus host disease, and a right
lung aspergilloma that required middle lobe wedge resection,
in September 2005. He took ill while being repatriated from
Hong Kong to the UK in January 2006, requiring oxygen
on the flight. On arrival in Glasgow his condition deterio-
rated quite rapidly, needing ITU admission for ventilation
support. A chest X-ray showed marked diffuse bilateral alve-
olar shadowing with significant consolidation in the left lower
zone. He showed increasing signs of sepsis and his respira-
tory function worsened. A BAL sample, taken on the sixth
day of ITU admission was positive for hMPV by RT-PCR
and immuno-fluorescent staining. He succumbed to worsen-
ing respiratory failure, and died on the 21st day of his stay
in ITU. Subsequent autopsy revealed the presence of hMPV
in the lung tissue, both by RT-PCR and by immune staining
(Fig. 2).

Patient 3. A 62-year-old woman had an autologous SCT
for lymphoma in December 2005. Within weeks, she devel-
oped leucopenia and worsening respiratory signs. She was
admitted to ITU for ventilation support. A chest X-ray

Fig. 2. Immunohistochemistry of the lung specimen; the majority of the
stained cells appeared to be associated with the airways, either in the abnor-
mal looking epithelial lining or in the lumen as shed cells and debris. There
is marked mismatch between the low levels and patchy nature of the viral
antigen and the severe, widely distributed pathology of the lung. A striking
finding is the relatively low level of lymphocyte infiltration.

showed bilateral consolidation. An endo-tracheal aspirate
was negative for bacterial culture, but was strongly positive
for human metapneumovirus by RT-PCR. She died in ITU
after a week of supportive care.

Patient 4. A 75-year-old woman who had longstanding
COPD was admitted with a chest infection. She had prior
autoimmune neutropenia, rheumatoid arthritis, osteoporo-
sis and pulmonary valvular stenosis. Her respiratory failure
worsened within 24h of hospital admission. hMPV was
detected in the tracheal aspirate sample. She required a week
of ITU management with ventilation support after which she
recovered.
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4. Discussion

The overall incidence of hMPV infections in our study was
2.2%, which was higher than the 1.1% reported by Stockton
et al. (2002), based on 711 throat and nasal swabs from all
ages. Among the 9 hMPV infections in their study, none had
institutional treatment; 4 had mild LRTI and all recovered. In
contrast, in our study 25 of the 33 adults with respiratory sam-
ples positive for h(MPV also had LRTI. Chest X-ray changes
ranged from infiltration to collapse and consolidation. Four
developed respiratory failure, requiring ITU admissions, and
two died. This might reflect some selection bias, in that; we
are more likely to receive samples from patients with severe
disease and varying degrees of immune suppression. Never-
theless, our findings are in contrast to that of an Irish study
(Carr et al., 2005), which retrospectively examined 168 BAL
samples from adults: four had hMPV infection; none were
severe, including in two patients with underlying immuno-
suppressive disorders.

There have been previous reports of hMPV infection
in immunosuppressed patients. The bone-marrow transplant
unit in Bristol reported the isolation of hMPV from the
nasopharyngeal aspirate of a 33-year-old SCT recipient, who
subsequently died of respiratory failure (Cane et al., 2003).
Testing for hMPV by RT-PCR was done retrospectively on
a stored nasopharyngeal-aspirate sample. A lung-transplant
unit in Austria detected hMPV in the BAL samples of
nine lung-transplant recipients in 2003—2004 (Larcher et al.,
2005). Two of them developed fatal obliterative bronchioli-
tis and four had acute rejection. The two fatal cases in our
report were post-SCT, in whom hMPV was demonstrated
in the BAL and endo-tracheal aspirate samples by RT-PCR
and by direct immunofluorescent antibody staining in the
BAL sample. We were also able to demonstrate hMPV in
the autopsy lung specimen of one patient, both by RT-PCR
and by immune staining (Fig. 2).

Among the 25 adult patients in our report, there were
3 post-cardiac transplants, in whom hMPV infection was
restricted to a mild upper respiratory infection. There were a
further two SCTs, in whom the LRTI caused by hMPV was
less severe. In another study, it was shown that in a child with
lymphoblastic leukaemia, hMPV infection caused repeated
respiratory infections in two different seasons, but without
significant morbidity (Pelletier et al., 2002). Whether these
differences in clinical presentation of hMPV-associated res-
piratory infections in the different patient groups are due to
the biological properties of the different hMPV genotypes
or varying degrees of immune suppression in the affected
persons, needs further elucidation.

In conclusion, hMPV can cause severe and sometimes
fatal respiratory infections in immune compromised adult
patients, emphasising the need to include hMPV in the
viral screening panel in such patients. The quite dramatic
onset of respiratory failure in two of the patients who
needed ITU admission further highlights the need for rapid
diagnosis and follow-up in order to have appropriate man-

agement strategies in place to avert untoward morbidity and
mortality.
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