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BACKGROUND AND OBJECTIVES: Human metapneumovirus (hMPV) and the Netherlands human coronavirus
(HCoV-NL63) have been isolated from children with respiratory tract infection. The prevalence of these viruses
has not been reported from Saudi Arabia. We sought to determine whether h(MPV and HCoV-NL63 are respon-
sible for acute respiratory illness and also to determine clinical features and severity of illness in the hospitalized
pediatric patient population.

DESIGN AND SETTING: Prospective hospital-based study from July 2007 to November 2008.

PATIENTS AND METHODS: Nasopharyngeal specimens from children less than 16 years old who were suffer-
ing from acute respiratory diseases were tested for h(MPV and HCoV-NL63 by reverse transcriptase—polymerase
chain reaction. Samples were collected from July 2007 to November 2008.

RESULTS: Both viruses were found among Saudi children with upper and lower respiratory tract diseases during
the autumn and winter of 2007 and 2008, contributing to 11.1% of all viral diagnoses, with individual inci-
dences of 8.3% (hMPV) and 2.8% (HCoV-NL63) among 489 specimens. Initial symptoms included fever, cough,
and nasal congestion. Lower respiratory tract disease occurs in immunocompromised individuals and those
with underlying conditions. Clinical findings of respiratory failure and culture-negative shock were established
in 7 children infected with hMPV and having hematologic malignancies, myelofibrosis, Gaucher disease, and
congenital immunodeficiency; 2 of the 7 patients died with acute respiratory failure. All children infected with
HCoV-NL63 had underlying conditions; 1 of the 4 patients developed respiratory failure.

CONCLUSION: hMPV and HCoV-NL63 are important causes of acute respiratory illness among hospitalized
Saudi children. h(MPV infection in the lower respiratory tract is associated with morbidity and mortality in immu-
nocompromised children. HCoV-NL63 may cause severe lower respiratory disease with underlying conditions.

uman metapneumovirus (hMPV) is a
Hnewly identified member of the family of
Paramyxoviridae. hMPV ' infections have
been identified worldwide and have been shown to
be the cause of both upper respiratory tract infection
(URTT) and lower respiratory tract infection (LRTT)
in infants and young children, as well as the elderly.
Severe and fatal hAMPV infections have been reported
in immunocompromised patients.
Human coronaviruses (HCoVs) are recognized as
one of the most frequent causes of common colds and
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URTT, after rhinoviruses. Until recently, HCoV-229E
and HCoV-OC43 were known to infect humans.
HCoV-NL63 was identified in 2004 and is often as-
sociated with mild URTI, although severe LRTT has
also been observed.

The prevalence of hMPV and HCoV-NL63 has
not been reported from Saudi Arabia. To investigate
the role of A(MPV and HCoV-NL63 in acute respira-
tory infection in hospitalized Saudi children, we ap-
plied molecular biology techniques to identify these
two viruses in respiratory specimens submitted to the
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clinical virology laboratory at King Faisal Specialist
Hospital and Research Centre (KFSHRC) in Riyadh

over the course of 16 months.

PATIENTS AND METHODS

We performed prospective molecular testing for
hMPV and HCoV-NL63 on all respiratory speci-
mens (predominantly nasopharyngeal aspirates
[NPAs] [99.2%] but also included bronchioalveolar
lavage [BAL] [0.8%]) obtained from children <16
years of age who were admitted with acute respira-
tory disease between July 2007 and November 2008
at KFSHRC in Riyadh. hMPV and HCoV-NL63 are
difficult to cultivate in tissue culture. For this reason,
molecular biology techniques were used. A database,
including patient identifying member, age, gender,
date of specimen collection, clinical manifestations,
underlying conditions, and outcome of patients, was
established. Molecular testing for respiratory viruses
is part of the routine virological assays in our hospital’s
clinical virology laboratory.

Respiratory specimens were centrifuged, and su-
pernatants were analyzed for hMPV and HCoV-
NL63 by Seeplex respiratory virus detection kit from
Seegene. RNA was purified by use of QIAamp Viral
RNA Mini Kit (QIAGEN). Specimens were test-
ed for hMPV and HCoV-NL63 by use of Seeplex
system, which applies dual specific oligonucleotide
(DPO) technology, which produce greatly improve
specificity without any false-positive. DPO contains
two separate priming regions joined by polydeoxyino-
sine linker. The linker assumes a bubble-like structure,
which itself is not involved in priming but rather de-
lineates the boundary between the two parts of the
primer. This structure results in two primer segments
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Figure 1. Monthly distribution showed infections with hMPV and HCoV-NL63.
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with distinct annealing properties: a longer 5'-seg-
ment that initiates stable priming and a short 3’-seg-
ment that determines target-specific extension. This
DPO-based system is a fundamental tool that blocks
extension of nonspecifically primed templates, thereby
generating consistently high polymerase chain reac-
tion (PCR) specificity, even under less-than-optimal
PCR conditions. An internal control was included
to check for any problem ocurring during PCR. The
hMPV and HCoV-NL63 genes did not cross-react
with influenza A and B viruses; respiratory syncytial
virus (RSV); parainfluenza viruses (PIVs) PIV1,
PIV2, PIV3; rhinovirus A; or adenovirus. Positive
reverse transcriptase—PCR for hMPV and HCoV-
NL63, respectively, was rigorously verified by the
Mayo Clinic Laboratory (United States). The clinical
data were analyzed and were expressed as percentages

where applicable.

RESULTS

We identified 144 respiratory viruses in the 489 re-
spiratory samples tested during the study period and
detected the presence of h(MPV and HCoV-NL63 in
16 (11.1%) of the 144 samples, A(MPV in 12 (8.3%),
and HCoV-NL63 in 4 (2.8%) samples.

Epidemiological characteristics of hMPV and HCoV-
NL63

hMPYV showed broad seasonal activity. The peak inci-
dence was in March, August and September. HCoV-
NL63 infection were noted in March, September and
peaked in August (Figure 1). The age distribution
with regard to hMPV and HCoV-NL63 infections
differed. A greater proportion of hMPV infection
compared with HCoV-NL63 infection occurred in
children between the ages of 1 and 4 years. All cases of
HCoV-NL63 were identified in children less than 2
years of age. The male-to-female ratio among children
with hMPV infection and HCoV-NL63 infection, re-

spectively, was 2:1.

Clinical characteristics of hMPV infections

Clinical characteristics of hMPV infections are listed
in Table 1. Ten (83%) hMPV-positive children had
serious underlying medical conditions. The most fre-
quent reported conditions were hematologic malig-
nancies and related disorders (6), malignant neoplasm
(1), congenital immunodeficiency (1), metabolic dis-
ease (1), and Guillain-Barré syndrome (1). Clinical
signs and symptoms at disease onset included cough in
12 (100%) children, shortness of breath in 10 (86%),
fever in 9 (75%), nasal congestion in 8 (66%), and
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Table 1. Clinical characteristics of hMPV infections.

Age Gender Underlying disease Symptoms Diagnosis Outcome
4mo M Infantile leukemia RN EBLLL, S.OB' T Pneumonia Survived
congestion
4y M ALL in remission e, ol S.OB' e Pneumonia Survived
congestion
17 mo M Gaucher disease Fever, cough, SOB Pneumo?;?l,urr(;splratory ICU, died
3y M Congenital dyser_ythropmetlc Fever, cough, S_OB, nasal Pneumonlg, respiratory ICU, died
anemia congestion failure
6 mo F Reactive airway disease e congestion, Sl Bronchiolitis Survived
cough, wheezing
5y M Hyper—immunoglobulin G Fever, cough, SOB Pneumonlg, respiratory B, e
syndrome failure
3y M Rhabdomyosarcoma Fever, cough, SOB Pneumo?;?l,urr(;splratory ICU, survived
5y M NHL Fever, cough, SOB Pneumonia, respiratory ICU, died
failure
8y F AML Fever, cough, SOB Pneumonlg, respiratory ICU, survived
failure
3y F Myelofibrosis post HCT Fever, cough, S_OB, nasal Pneumonlg, respiratory (RS
congestion failure
2y F Asthma et congestion, et Pneumonia Survived
wheezing
4y F Asthma el e e, o Pneumonia Survived

wheezing

SOB: Shortness of breath, ALL: acute lymphocytic leukemia, ICU: intensive care unit, NHL: non-Hodgkin lymphoma, AML: acute myelocytic leukemia, HCT: hematopoietic stem cell transplant. [AUTHOR: Please

confirm definition of NHL.]

Table 2. Clinical characteristics of HCoV-NL63 infections.

Age Gender Underlying disease Symptoms Diagnosis Outcome
12 mo F Cystic fibrosis Fever, cough, v_vheezmg, Viral pneumonia, chron_lc S
congestion lung disease exacerbation
23 mo M Cystic fibrosis Fev_er, pough, nas_al Viral pneumonia, chron_lc e
crepitation, wheezing lung disease exacerbation
2y F Sweet syndrome Fever, cough Pneumorf];?l,urrzsplratory ICU, survived
21 mo M Asthma Fever, cough, wheezing Pneumonia Survived

wheezing in 3 (25%) children . Because of the severity
of the infection, 7 (58%) patients required admission
to the intensive care unit; all had underlying medical
conditions. Among the 8 children with hematologi-
cal malignancies and related disorders, 7 (86%) were
admitted to the intensive care unit with pneumonia,
respiratory failure, and culture-negative shock with
radiological evidence of diffuse pulmonary disease.
Mixed viral infections, including hMPV, occurred in 3
patients. One patient with the diagnosis of bronchiol-
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itis had both RSV and hMPV. The second patient was
3 years old with rhabdomyosarcoma of the left arm
and had hMPV and cytomegalovirus, and the third
patient, who was 3 years old and had myelofibrosis
and who underwent unrelated cord blood transplant
and developed graft-versus-host disease, had hMPV

and adenovirus.

Outcomes of hMPV infections
Outcomes of hMPV infections are listed in Table 1.
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Nine (75%) of the AMPV-positive patients survived,
including 4 patients who required admission to the
intensive care unit, while 3 (25%) patients died.
One patient who died was an unrelated cord-blood
transplant recipient. Among the other 2 patients
who died, one had Gaucher disease, and the other
had non-Hodgkin lymphoma. All deaths occurred
with a median of 16 days (range, 3-30 days) after
the onset of pneumonia. We did not identify any ac-
companying pathology or microbiological finding in
these patients,

Clinical characteristics of HCoV-NL63 infections
Clinical characteristics of HCoV-NL63 infections
are listed in Table 2. All 4 HCoV-NL63—positive
children had underlying medical conditions. Two of
them had cystic fibrosis, 1 patient had Sweet syn-
drome, and 1 patient had asthma. The clinical diag-
nosis of these patients included pneumonia in 2 and
viral pneumonia causing chronic lung disease exac-
erbation in 2 patients. Their common presentation
included fever and cough in 4 patients, wheezing in 3
patients, and crepitations in 2 patients. One patient
with Sweet syndrome required admission to the in-
tensive care unit for 4 days.

DISCUSSION

The general characteristics of hMPV and HCoV-
NL63 highlighted by this study show strong simi-
larities with those that have emerged from broad,
previously published studies. h(MPV was detected in
8.3% of those hospitalized with LRTTs. These fig-
ures are similar to those reported in Europe,"* the
United States,’> and Australia.* HCoV-NL63 was
detected in 2.8% of specimens tested and was associ-
ated with both URTIs and LRTIs. These findings
are similar to those of previous studies that reported
detection rates ranging from 1.3% to 3.6% in vari-
ous sample sets.”® We found the proportion of pa-
tients with hMPV infection was significantly higher
among children 1 to 3 years old in comparison with
that among younger or older children. Our results
are comparable with those of van den Hoogen et al.”
The seasonality of hMPV is becoming evident. In
our study, the peak incidence was in March, August
and September, but there were hAMPV isolates from
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every month of the year except for July and October.
A broad seasonal activity of hMPV with distinctive
pattern in different years was reported by Sloots
et al’> A previous report states that HCoV-NL63
peaked in summer, which is similar to our finding.

hMPV was associated with acute URTIs and
LRTIs in our immunocompromised children. The
hMPV-associated disease in hematologic malignan-
cy and related disorders was characterized by several
respiratory symptoms, including fever, nasal conges-
tion, cough, and shortness of breath. Seven patients
developed rapidly progressive respiratory failure
associated with pneumonia and culture-negative
shock. All patients were admitted to intensive care
units. hMPV was the only respiratory pathogen de-
tected by NPA or BAL in 4 of these patients. These
findings are similar to those reported by Williams et
al®? and Englund et al.’* Three immunocompromised
patients with idiopathic pneumonia died despite ag-
gressive therapy, suggesting involvement of hMPV
as a cause of total idiopathic pneumonia. Our find-
ings are consistent with those of investigators who
have demonstrated that HCoV-NL63 was a cause of
URTTIs in hospitalized children with acute respira-
tory infection and can be associated with high risk
of respiratory complications in high-risk patients."

In summary, our data suggest that hMPV and
HCoV-NL63 may play a significant role in acute
respiratory illness of hospitalized Saudi children.
These data support the hypothesis that h(MPV is a
significant pathogen in immunocompromised chil-
dren, with a risk of increased morbidity and mortal-
ity. HCoV-NL63 may cause severe lower respiratory
disease in those with underlying conditions. Our
study has a number of limitations. It is not an epide-
miological study and so may not reflect prevalence in
the community; in fact, the frequency of viruses de-
tected by molecular biological techniques are of those
sampled and not of all those who are symptomatic. In
addition, this study was conducted in a tertiary care
facility with many immunocompromised children, a
group not reflective of the general population. More
comprehensive studies are needed to determine the
full spectrum of presentation of hMPV and HCoV-
NL63 and the impact of these viruses on the health
care system in Saudi Arabia,
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