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Background: Acute wheezing episodes are frequently associated with respiratory viral infection in children. Publications
worldwide have reported that some respiratory viruses are associated with the induction of acute wheezing. However,
epidemiology of this virus in particular in Thailand has so far been limited.
Objective: To estimate the frequent of respiratory viruses in hospitalized children with acute wheezing.
Material and Method: A prospective study was conducted on children <5 years old, admitted with acute wheezing episodes
from June 2014 to September 2015. Viral pathogens (RSV, rhinovirus, influenza virus, enterovirus 68) were detected in
nasopharyngeal aspiration by polymerase chain reaction (PCR). Clinical data were prospectively recorded.
Results: Among the 74 acute wheezing children, 42 (56.8%) were positive for viral PCR; rhinovirus was the most frequent
detected virus (39%), followed by RSV (11%) and enterovirus 68 (5%). Influenza virus was not detectable. No co-viral
infections. Rhinovirus infection occurred throughout the year. RSV majority occurred in rainy season. While enterovirus 68
infection occurred in August and December. All patients presented with cough and dyspnea (100%). Fever was found in 67
to 100%. Gastro-intestinal symptoms including vomiting and diarrhea were uncommon. Only 10 to 50% of patients improved
after bronchodilator inhaled. Leukocytosis and eosinophil count in rhinovirus was higher than for other respiratory viruses.
Conclusion: Viral infections are the common cause of acute wheezing in children. The pattern of infected viral pathogens
depends on age, season and year. Rhinovirus and RSV are the most frequently detected viruses. Almost all cases have
prodome respiratory symptoms. Rhinovirus may be more related to allergic conditions. However, more research is needed
to confirm this finding.
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Acute viral respiratory infection is one of the
leading causes of hospitalization of young children
and may be related to a large number of wheezing
episode(1). The common causes of viral induced
wheezing in children include respiratory syncytial virus
(RSV), rhinovirus, human metapneumovirus and
influenza virus(2). Rhinovirus seems to be the most

common respiratory virus associated with acute
wheezing in the school-age children, whereas RSV
appear to be more frequent in younger children(3). In
addition, the pattern of respiratory viral pathogen is
variable and also depends on location, season and
year(4,5).

The epidemiology of respiratory viruses in
children with acute respiratory tract infections has been
documented in various regions(6-8). However, the role
of novel respiratory viruses as a cause of acute
wheezing in Thai children has not been well studied.
This study was designed to determine the epidemiology
and clinical characteristics of respiratory viruses in
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hospitalized young children with acute wheezing.

Material and Method
Participants

Children admitted to Thammasat hospital
(Pathumthani, Thailand) with acute wheezing, aged
<5 years, from June 2014 to September 2015, were
recruited. Approval for the study was granted by the
Institutional Ethics Committee of Thammasat Hospital,
and informed consent was obtained from all parents
before study entry. Patients with underlying chronic
disease including congenital heart disease, chronic lung
disease, cerebral palsy, immunodeficiency, chronic
kidney disease and chronic liver disease were excluded.

Study design
All guardians were asked to complete the case

record form (CRF). A physical examination was carried
out in all patients. Clinical epidemiological information
including bronchodilator response, duration of oxygen
supplement, and antibiotic prescription was collected
by pediatricians on admission. Nasopharyngeal
aspiration samples were obtained within 24 hours of
admission by trained nurses.

Laboratory analysis
Total nucleic acid extraction was extracted

from 300 ul aliquot of each clinical specimen using the
Gene All RibospinvRDII. The influenza virus was
detected using a one step multiplex quantitative Real-
time polymerase chain reaction (qRT-PCR). RSV,
rhinovirus and enterovirus68 were identified using Real-
time polymerase chain reaction (RT-PCR)(9,10).

Statistical analysis
Descriptive statistics of the responses were

generated. Continuous variables were presented as the
mean values and standard deviations (SDs), and
categorical variables were presented as numbers and
percentages. For categorical data, comparisons
between groups were performed using a contingency
table with Fisher’s exact test. For continuous data,
comparison between groups was performed using one-
way ANOVA analysis of variant. Multiple comparison
tests were performed using Bonferroni method. A p<0.05
were considered statistically significant.

Results
Seventy four children with acute wheezing

participated in the study including 54 (73%) boys and
20 (27%) girls, with an average age of 2.2+1.2 year. 44

(60%) had a history of previous wheezing. The patient
demographic data are shown in Table 1.

Viral findings
Among the 74 children with acute wheezing,

42 (56.8%) were positive for viral PCR; rhinovirus was
the most frequent detected virus (39%), followed by
RSV (11%) and enterovirus 68 (5%). Influenza virus
was not detectable. No co-viral infections were
identified in this study. The result is shown in Fig. 1.

Seasonal variations of respiratory virus
Admission for viral-associated wheezing

episodes occurred mainly in August. Rhinovirus
infection occurred throughout the year. The detection
rate of rhinovirus peaked in August and December,
respectively. RSV infection majority occurred in the
rainy season (July to September). While enterovirus68
infection occurred in August and December. The
distribution of viruses by month are shown in Fig. 2.

Clinical characteristics
Among the 74 patients, all presented with

cough and dyspnea (100%). Fever was found in 67 to
100%. RSV was associated with higher grade fever than

Characteristic    n (%)

Age (years); mean + SD   2.2+1.2
Age <2 years 37 (50)
Boy 54 (73)
Asthma 13 (17.5)
1st episode wheezing 13 (17.5)

Table 1. Demographic data

Fig. 1 Percentage of viral detection in virus-positive
patients.
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other viruses. Gastro-intestinal symptoms including
vomiting and diarrhea were uncommon. Only 10 to 50%
of patient improved after bronchodilator inhaled. In
laboratory tests, leukocytosis and absolute eosinophil
count in rhinovirus was higher than other respiratory
viruses.

Rhinovirus and RSV were the main pathogens
detected in our study. Clinical characteristics in
both viruses are compared in Table 2 and 3.
Demographic data did not differ between the groups,
but the rhinovirus cases were more likely positive for a
family history of asthma than the RSV group (p = 0.027).
RSV positive patients presented with higher grade
fever and higher respiratory rates than those with
rhinovirus infection. Rhinovirus were more response

Total RSV Rhinovirus Enterovirus 68 No detection p-value
(n = 74) (n = 8)   (n = 30)        (n = 4)    (n = 32)

Demographic data
Boy, n (%) 4 (50)   19 (63)       1 (25)     19 (59) 0.507
Age (years), mean + SD 2.2+1.4     2.2+1.3       2.5+1.1       2+1.2 0.881
Age <2 year, n (%) 4 (50)   15 (50)       1 (25)     17 (53) 0.871
Asthma, n (%) 1 (13)     6 (20)       3 (75)       3 (9) 0.027
Paternal asthma, n (%) 3 (38)     7 (23)       1 (25)       2 (6) 0.060

Symptom
Fever, n (%) 7 (88)   20 (67)       4 (100)     26 (81) 0.380
Cough, n (%) 8 (100)   30 (100)       4 (100)     31 (97) 1.000
Rhinitis, n (%) 7 (88)   28 (93)       4 (100)     31 (97) 0.467
Dyspnea, n (%) 8 (100)   29 (97)       4 (100)     29 (91) 0.812
Vomiting, n (%) 5 (63)     6 (20)       1 (25)     12 (38) 0.103
Diarrhea, n (%) 2 (25)     1 (3)       0       4 (13) 0.221

Table 2. Comparison of clinical characteristics

to bronchodilator inhaled, frequent intubation and
prescription of antibiotic therapy, than RSV infection
but meant a shorter length of stay. In laboratory tests,
higher absolute eosinophil count (p = 0.014) and
leukocytosis (p = 0.004) occurred more frequently in
rhinovirus. Clinical characteristics and outcomes of
wheezing episodes associated with single viral infection
are compared in Table 2 to 4.

Discussion
In this study, the frequency of respiratory viral

detection in young children with acute wheezing was
56.8%. This detected rate was similar to that previously
reported in China(11-13). The proportion was relatively
lower than those of previous studies in Japan(3,14,15).

Fig. 2 Seasonal variation of Respiratory viruses.
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Total   RSV Rhinovirus Enterovirus 68 No detection p-value
(n = 74) (n = 8)   (n = 30)       (n = 4)    (n = 32)

ATB, n (%) 3 (38)   12 (40)       3 (75)     14 (44) 0.649
Intubation, n (%) 0     3 (10)       0       0 0.361
HFNC, n (%) 2 (25)     4 (13)       0       3 (9) 0.606
O

2
 use (days, mean + SD 4+2.8   2.5+2.8     1.5+1.7     1.6+2.3 0.092

LOS (days), mean + SD 6.6+3.7   4.2+3     3.8+1.7     5.3+2.3 0.111
Mortality, n (%) 0     0       0       0 -

ATB = antibiotic; HFNC = high flow nasal cannulas; O
2
 use = oxygen use; LOS = length of stay

Table 4. Comparison of outcomes

This difference might be due to regional variation and
testing limitations. We could not perform a full range
panel of PCR assays. We only tested for 4 viruses (RSV,
rhinovirus, influenza virus, enterovirus 68). Thus, there
might be undetected, untested viral pathogens.
However, our data shows that viral respiratory
infections are the most common cause of acute
wheezing in children.

In previous studies, RSV and rhinovirus were
the predominant pathogens found in wheezing
children(1-3,11-15). Our data confirms that rhinovirus and
RSV play a key role in acute wheezing episodes in
children; the prevalence of rhinovirus was close to that
in previous studies (39% compare to 28 to 32%) but
RSV was detected at lower levels (11% compare to 9 to
40%)(11-15). In addition, we detected the prevalence of
rhinovirus and RSV to be equal in infants <2 year and
older children. This contrasts other previous studies
where RSV was the most frequently detected, closely
followed by rhinovirus, in infants <2 years of age; with

rhinovirus the most prevalent in older children(3).
We found some seasonal variation of

respiratory viruses. Rhinovirus infection occurred
throughout the year, as shown in previous studies(11-

16). The majority of RSV infection occurred in the
rainy season, differing from other studies that detected
RSV infection mostly in the winter(11-13). This finding
supports that patterns of respiratory viral pathogens
are variable, depending on location, region, season and
year.

According to previous reports, RSV is one of
the future risk of asthma, but other pathogens, such as
rhinovirus, may trigger allergic conditions(11-13,15,16). Our
study supported this finding. We found that rhinovirus
patients had leukocytosis, high eosinophil count and
were more responsive to bronchodilator inhaled.
Currently, our results do not show any statistical
significance, perhaps due to too few subjects. More
research is needed to explain the relation between
rhinovirus and allergic conditions.

Total           RSV      Rhinovirus  Enterovirus 68    No detection p-value
(n = 74)         (n = 8)         (n =30)        (n = 4)       (n = 32)

BT (°C), mean + SD      38.6+1.2*        37.6+0.8*        37.6+0.4        38+1 0.039
RR (/min), mean + SD 49+16 (30 to 80) 44+6 (30 to 60) 49+10 (40 to 62) 43+8 (32 to 66) 0.290
Asthma score, mean + SD   5+1.5 (3 to 7) 4.9+1.2 (3 to 8) 6.3+2.1 (4 to 8) 4.7+1.6 (2 to 9) 0.234
Bronch. response, n (%)        1 (12.5%)        10 (33.3%)          2 (50%)          7 (21.9%) 0.398
SpO

2
, mean + SD      96.5+1.5        96+1.7        93+6.3        96.3+2.2 0.056

WBC (/mm3) mean + SD 9,946+3,401** 16,240+5,305** 15,975+3892 13,134+4,465 0.004
AEoC (/mm3) mean + SD      66+84***      426+379***      361+629      199+272 0.014

BT = body temperature; RR = respiratory rate; Bronch. response = bronchodilator response; SpO
2
 = oxygen saturation via

pulse oximetry; WBC = white blood cell; AEoC = Absolute eosinophil count
* Significant multiple comparison test by Bonferroni = 0.043, ** Significant multiple comparison test by Bonferroni = 0.008,
*** Significant multiple comparison test by Bonferroni = 0.048

Table 3. Comparison of physical examination and investigation
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The limitation in this study deserves further
comment. Due to our institutional constraints, a full
range PCR for the respiratory viral panel could not be
performed. For these reasons, the prevalence of viral
identification in wheezing children might be under
detected. Second, the bronchodilator response might
be interfering with previous allergic conditions of the
patients. Thus, more research is essential to better
explain reactive airway conditions in the patients.

In summary, hospitalized young children with
wheezing are frequently associated with viral infection.
The pattern of infected viral pathogens is dependent
on age, season and year. Rhinovirus and RSV are the
most prevalence viruses in young children with acute
wheezing. Almost all cases have prodome respiratory
symptoms. Rhinovirus may be more related to allergic
conditions. However, more research is needed to confirm
this finding.

What is already known on this topic?
Acute wheezing episodes are frequently

associated with respiratory viral infection in children.
Publications worldwide have reported respiratory
viruses are associated with the induction of acute
wheezing.

What this study adds?
Viral infections are the common cause of acute

wheezing in hospitalized Thai children. The pattern of
infected viral pathogens is depending on age, season
and year. Rhinovirus and RSV are the most frequently
detected viruses. Almost of case have prodome
respiratory symptoms. Rhinovirus may be more related
to allergic condition.
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⌫⌫⌫⌫⌫⌫

     ⌫ ⌫   

 ⌫⌫ ⌫
⌫⌫⌫ ⌦⌦⌫⌫⌫⌫⌫
 ⌦⌦⌫⌫⌫
⌫ ⌦  ⌫ ⌫ ⌫⌫ 
 ⌦       ⌫⌫
⌫  ⌫        
 
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