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Background: Wheezy episodes in moderate to severe allergic rhinitis patients may be associated with influenza infection.
Children with allergic airway diseases are a priority group for influenza vaccinations. 1o date, our study is the first to
evaluate the outcome of the influenza vaccine in moderate to severe allergic rhinitis children.

Objective: 7o analyze the effects of inactivated influenza vaccine in children with moderate to severe allergic rhinitis on
influenza-like illness (ILI) and wheezy episode after ILI.

Material and Method: A4 cross sectional non-randomized patient preference study was performed on 314 children with
moderate to severe allergic rhinitis who attended the Pediatric Allergy clinic between June 2015 and July 2016 in Chiang
Rai Hospital. One hundred sixty two patients were immunized with an influenza vaccine (quadrivalent influenza vaccine).
ILIs and wheezy episodes were compared between the immunized and the un-immunized groups. The present study compared
between the age groups of younger children (younger than 7 years) and older children (7 to 15 years).

Results: The two study groups had similar demographic and clinical characteristics in younger and older children except
with regards to co-morbid asthma, snoring child, positive skin prick test to American cockroach in younger children, and
family incomes, co-morbid asthma, rhino-sinusitis in older children including allergic rhinitis controllers usage and skin
prick testing results. One year after the vaccine was administered, the immunized group had significantly reduced ILIs,
wheezy episodes, and severity of asthmatic events in children with co-morbid mild persistent asthma (ER visits, medical
usages for wheezy episode, hospitalizations, and their duration) in both younger and older children (p<0.05).

Conclusion: /mmunization of inactivated influenza vaccine is beneficial in children with moderate to severe allergic rhinitis,
it can reduce ILIs, wheezy episodes, and severity of asthmatic events in children with co-morbid mild persistent asthma.
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Allergic rhinitis is the most common allergic
disease in children, it impacts the quality of life and
finances?. The prevalence has increased dramatically
from 17.9% according to the survey® in 1990 to 44.2%
according to the International Study of Asthma and
Allergies in Childhood (ISAAC) phase I study in
2002, Typical symptoms include sneezing, rhinorrhea,
postnasal drip, nasal obstruction, and itching®. The
diagnosis was confirmed by clinical signs and symptoms
with positive skin prick test/positive specific IgE for
acroallergen®. It classified the type as “intermittent”
and “persistent” symptoms according to the Allergic
Rhinitis and its Impact on Asthma guideline (ARIA)™47.
The severity was divided into mild and moderate to
severe, and symptoms included one or more of these
symptoms such as sleep and or activity disturbance,
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bothersome, and complications"-”. The complications
included of uncontrolled asthma®®, rhino-sinusitis*!V,
allergic conjunctivitis, snoring, and otitis media‘'?.
Most of the Thai children had moderate to severe
allergic rhinitis*'9.

Allergic rhinitis is a chronic inflammation of
nasal mucosa'® that may cause inflammation of
bronchiole and hyper-responsive airway disease as
systemic inflammation in the process of “one airway,
one disease”'*1®. Ten to 40% of co-morbid asthma”
and allergic rhinitis children who have no asthma
symptom have three to five times more chances to
become adult asthma than healthy children®”. Wheezy
episodes after acute viral infection in respiratory
system@'2Y such as respiratory syncytial virus (RSV,
<2 years), rhinovirus (<3 years), influenza (all age),
para-influenza (all age) may occur in allergic rhinitis
patients, especially moderate to severe allergic rhinitis.
The severe respiratory tract infections were RSV in
children under three years and influenza virus in all
age groups.
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Influenza virus is an orthomyxoviruses
exhibiting three antigenic types (A, B, and C). Influenza
epidemic episodes are usually caused by types A and
B. These infections affect all age groups and children
with chronic underlying conditions such as asthma,
are among the most susceptible. The children with
allergic airway disease are vulnerable not only to the
influenza-like illness (ILI) caused by influenza, but to
complications, such as influenza-related pneumonia or
bronchiolitis®*?9, and severe exacerbation of asthma
in young children. Approximately 80% of exacerbation
of asthma was precipitated by influenza A infections®®.
Griffin et al®” found that the admission rate for acute
respiratory illness/fever in children younger than
five years of age in the surveillance areas was 180 per
10,000. In Thailand, influenza virus is the etiologic
agent of 30% of acute respiratory tract infections®?
and influenza-related pneumonia was responsible for
300 fatalities in 2009@>.

Influenza infection may result in ILI, the
symptoms were comprised of fever and sore throat
and wheezy episode as bronchitis may occur in all
age groups, it will have more severity and prolonged
duration of illness in allergic airway disease than in
non-allergic children, especially in children with
moderate to severe allergic rhinitis.

Annual influenza vaccine is recommended
for children six months of age and older with one or
more specific risk factors, such as asthma, chronic
pulmonary diseases, cardiac diseases, immuno-
suppressive therapy, chronic renal dysfunction, chronic
metabolic diseases, pregnancy, and obesity®®. This
influenza vaccine is recommended for children with
allergic airway disease to prevent infection and
decrease the severity of disease in these vulnerable
groups®#2%). Up to date, there has been no study to
assess the efficacy of influenza vaccination in children
with allergic rhinitis. Our study was undertaken to
analyze the effects of influenza vaccine administration
in children with moderate to severe allergic rhinitis in
relation to ILI and wheezy episode.

Material and Method

A cross sectional non-randomized prospective
cohort study was performed in children with moderate
to severe persistent allergic rhinitis between the age of
2 and 15 years who met all the following criteria"->9:
had repetitive nasal symptom as sneezing, rhinorrhea,
nasal congestion more than four days per week and
more than four weeks, positive skin prick test for
aeroallergen, one or more of sleep or activity
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disturbance/bothersome/complication of diseases,
controlled with oral antihistamine and intranasal steroid
or oral montelukast. All of them were with or without
comorbid asthma; in case with asthma, it should be
mild persistent asthmatics who had at least four
episodes of wheezing during the previous year, positive
modified Asthma Predictive Index (API)®?, using
low-dose inhaled budesonide (100 to 200 mg per day in
patient aged <5 years, 200 to 400 mg per day in patient
aged >5 years) or oral montelukast 5 mg per day.

The immunized group comprised children
who received two doses of influenza vaccine
(quadrivalent influenza vaccine) intramuscularly at
one-month intervals in children two to nine years old,
and one dose of influenza vaccine in children aged
older than 9 to 15 years 0ld®”. The unimmunized group
comprised of allergic rhinitis children whose parents
denied influenza vaccination after having been
advised by physicians.

The outcome parameters used to assess the
effectiveness of the vaccine at reducing ILI and
wheezy episodic events included the rate of wheezy
episodes, emergency room visits for wheezy episode,
hospitalizations, length of stay for hospitalization,
bronchodilator usage, and systemic steroid. The
wheezy episode was symptom of partial obstruction in
bronchiole associated with bronchiolitis, bronchitis,
pneumonia, asthmatic exacerbation, which includes
the following symptoms, audible wheeze, tachypnea,
dyspnea, and retraction®3V. Jaiwong et al study showed
that influenza vaccination decreased respiratory
illnesses and asthma-related events in children with
mild persistent asthma®?. Based on that study, the
estimated sample size for two-sample comparison were
93 in our study. All data were recorded in OPD cards
and case record forms on each visit. Both groups were
followed up every two months at the outpatient allergy
clinic, Department of Pediatric, Chiang Rai Hospital.
All patients or guardians gave informed consent
before enrollment. The present study was approved
by the Ethical Committee of the Faculty of Medicine,
university International Coordination Committee of
National Human Rights Institutions.

Statistical analysis

Statistical analysis was performed using
STATA version 11.0. Descriptive statistics were used
to account for the characteristics of the subjects in
the study. Categorical variables were described as
frequency and percentage, while continuous variables
were described as means and standard deviation (SD).
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Exact tests and Independent t-tests were used to
compare the characteristic between immunized and
unimmunized group. The outcome data were described
as means and SD. Exact tests and Independent t-tests
were used to compare the outcome between immunized
and unimmunized groups and a propensity score was
used to adjust differentiations among study groups
due to nonrandomized study. A p-value of less than
0.05 was considered statistically significant.

Results

Of the 314 allergic rhinitis children, 162
children were immunized with influenza vaccine, 152
children were not. The rates of immunization were
50.0% (58 immunized/58 unimmunized) and 52.5%
(104 immunized/94 unimmunized) in children younger
than 7 years and 7 to 15 years of age, respectively. The
two study groups did not differ in their demographic
characteristics (p>0.05) except with regards to
co-morbid asthma, snoring, positive skin prick test for
American cockroach in younger children and family
income, co-morbid asthma, rhino-sinusitis in older

children. Clinical characteristics such as tobacco smoke
exposure, co-morbid/complications, asthma, allergic
conjunctivitis, rhino-sinusitis, snoring, otitis media,
allergic rhinitis controller usage (intranasal steroid, oral
antihistamine, oral montelukast), results of skin prick
test for house dust mite (HDM) [Dermatophagoides
pteronyssinus (Der p) and Dermatophagoides farinae
(Der 1)], American cockroach, cat, dog, and Bermuda
and Johnson grass were similar between groups
(Table 1).

During the l-year follow-up period, all
outcome parameters in immunized groups had
decreased significantly, compared to the unimmunized
groups, in both younger and older children (Table 2).
After subgroup analysis, we found that all outcome
parameters in immunized groups had decreased
significantly compared to the unimmunized groups, in
both younger and older in children with co-morbid
mild persistent asthma (Table 3). Furthermore, it can
reduce the rate of ILI, wheezy episode after influenza-
liked illness and bronchodilator usage in children
without co-morbid mild persistent asthma (Table 4).

Table 1. Demographic data of the children with moderate to severe persistent allergic rhinitis (n = 314)

Characteristics

<7 years

7 to 15 years

Immunized Unimmunized  p-value Immunized Unimmunized  p-value
children (n=58) children (n = 58) children (n =104) children (n=94)
n (%) n (%) n (%) n (%)
Gender: male 36 (69.2) 39 (69.6) 1.000 65 (62.5) 60 (63.8) 0.883
Age (years), mean + SD 4.6+1.2 4.3+1.1 0.064 10.5+2.1 10.7+2.2 0.626
Family income >10,000 THB/month 48 (92.3) 45 (80.4) 0.096 29(27.9) 5(5.3) <0.001
Tobacco-smoke exposure 1(1.9) 4(7.1) 0.365 4(3.9) 5(5.3) 0.738
Asthma 32(55.2) 19 (32.8) 0.019 31(29.8) 14 (14.9) 0.017
Allergic conjunctivitis 0(0.0) 2(3.6) 0.496 1 (1.0) 4(4.3) 0.193
Rhinosinusitis 20 (38.5) 28 (50.0) 0.250 35(33.7) 49 (52.1) 0.010
Snoring child 26 (50.0) 39 (69.6) 0.049 74 (71.2) 62 (66.0) 0.447
Otitis media 0(0.0) 2(3.6) 0.496 0(0.0) 333.2) 0.105
Oral antihistamine 58 (100.0) 58 (100.0) 1.000 104 (100.0) 94 (100.0) 1.000
Oral montelukast 17 (32.7) 17 (30.4) 0.838 12 (11.5) 10 (10.6) 1.000
Intranasal corticosteroid 41 (78.9) 46 (82.1) 0.808 96 (92.3) 91 (96.8) 0.220
Eosinophils >4% 18 (34.6) 16 (28.6) 0.539 47 (45.2) 36 (38.3) 0.387
Positive skin prick test
Mite Der p 51(98.1) 54 (96.4) 1.000 104 (100.0) 92 (97.9) 0.224
Mite Der 50(96.2) 55(98.2) 0.608 104 (100.0) 93 (98.9) 0.475
American cockroach 34 (65.4) 24 (42.9) 0.022 70 (67.3) 57 (60.6) 0.374
Cat 15 (28.9) 17 (30.4) 1.000 33 (31.7) 38 (40.4) 0.236
Dog 8(15.4) 14 (25.0) 0.241 26 (25.0) 26 (27.7) 0.747
Bermuda grass 11(21.2) 21(37.5) 0.091 26 (25.0) 27 (28.7) 0.630
Johnson grass 9(17.3) 20(35.7) 0.050 28 (26.9) 27 (28.7) 0.874
Propensity score for vaccination 0.51£0.07 0.48+0.10 0.056 0.58+0.10 0.46+0.21 <0.001
THB = Thai Baht; Der p = Dermatophagoides pteronyssinus; Der £ = Dermatophagoides farinae
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Discussion

Influenza infections may cause life threatening
illnesses to a greater extent in young children as
influenza-related pneumonia and bronchiolitis®. There
are associations with asthmatic exacerbration and
re-admission of patients co-morbid with asthma®?.
Visitsunthorn et al®? studied the risk factors associated
with re-admission following acute asthmatic attacks
in children who were admitted during the 2-year study
period and concluded that the factor that decreased the

chances of re-admission was a history of influenza
vaccination (OR 0.24, 95% CI 0.16 to 0.36).

Despite effective controller usage in moderate
to severe allergic rhinitis, wheezy episodes may occur
after respiratory tract infection such as RSV, influenza,
parainfluenza, rhinovirus, and bacterial sinusitis.
Patients without asthma are vulnerable to ILI and
wheezy episodes after influenza infection>'?. Our
study showed that children with moderate to severe
allergic rhinitis who had influenza vaccinations

Table 2. The outcome parameters at 1 year in children with moderate to severe persistent allergic rhinitis (n = 314)

Outcome <7 years 7 to 15 years

Immunized Unimmunized p-value Immunized Unimmunized p-value

children (n=58) children (n=>58) children(n=104) children (n=94)

mean (SD) mean (SD) mean (SD) mean (SD)
Number of influenza-like illnesses 2.2 (1.5) 7.9 (2.3) <0.001 1.5(1.1) 6.8 (1.6) <0.001
Number of wheezing episodes 1.1 (1.3) 7.6 (1.9) <0.001 0.5 (7.0) 6.7 (1.5) <0.001
Number of emergency-room visits 0.1 (0.3) 0.8 (1.6) 0.007 0.0 (0.1) 0.3 (0.9) <0.001
Number of hospitalizations 0.0 (0.1) 0.3 (0.6) <0.001 0.0 (0.1) 0.2 (0.5) 0.018
Number of steroids administrations 0.0 (0.2) 0.6 (1.4) <0.001 0.0 (0.10 0.3 (0.7) <0.001
Number of bronchodilator administrations 1.1 (1.3) 7.6 (1.9) <0.001 0.6 (0.7) 6.7 (1.5) <0.001
Average days for hospitalization 0.0 (0.1) 0.8 (1.5) <0.001 0.0 (0.2) 0.3 (0.9) 0.017

Table 3. The outcome parameters at 1 year in children with moderate to severe persistent allergic rhinitis with co-morbid

mild persistent asthma (n = 96)

Outcome <7 years 7 to 15 years

Immunized Unimmunized p-value Immunized Unimmunized p-value

children (n=32) children(n=19) children (n=31) children (n=14)

mean (SD) mean (SD) mean (SD) mean (SD)
Number of influenza-like illnesses 2.2(L.5) 8.5(2.9) <0.001 1.4 (1.1) 7.7 (1.6) <0.001
Number of wheezing episodes 1.3(1.1) 8.1(2.3) <0.001 0.5 (0.7) 7.6 (1.6) <0.001
Number of emergency-room visits 0.1(0.4) 1.5(2.0) <0.001 0.1(0.2) 1.2 (1.3) <0.001
Number of hospitalizations 0.0 (0.2) 0.6 (0.8) <0.001 0.0 (0.2) 0.4 (0.8) 0.016
Number of steroids administrations 0.1(0.2) 1.1 (1.8) 0.003 0.1(0.2) 1.1 (1.0) <0.001
Number of bronchodilator administrations 1.3 (1.1) 8.1(2.3) <0.001 0.5 (0.7) 7.6 (1.6) <0.001
Average days for hospitalization 0.0(0.2) 1.5 (1.7) <0.001 0.1(0.4) 0.8 (1.5) 0.006

Table 4. The outcome parameters at 1 year in children with moderate to severe persistent allergic rhinitis without co-morbid

mild persistent asthma (n = 218)

Outcome <7 years 7 to 15 years

Immunized Unimmunized p-value Immunized Unimmunized p-value

children (n=32) children (n=33) children (n=73) children (n=80)

mean (SD) mean (SD) mean (SD) mean (SD)
Number of influenza-like illnesses 2.1(1.6) 7.6 (1.9) <0.001 1.5(1.1) 6.4 (1.3) <0.001
Number of wheezing episodes 1.0 (1.4) 7.3 (1.6) <0.001 0.5 (0.7) 6.2 (1.2) <0.001
Number of emergency-room visits 0.0 (0.2) 0.4 (1.1) 0.099 0.0 (0.0) 0.3 (0.9) <0.066
Number of hospitalizations 0.0 (0.0) 0.1(0.3) 0.059 0.0 (0.0) 0.2 (0.5) 0.067
Number of steroids administrations 0.0 (0.0) 0.3 (1.0) 0.076 0.0 (0.0) 0.2 (0.7) 0.053
Number of bronchodilator administrations 1.0 (1.4) 7.3 (1.6) <0.001 0.6 (0.8) 6.3 (1.2) <0.001
Average days for hospitalization 0.0 (0.0) 0.4 (1.2) 0.081 0.0 (0.0) 0.3(0.9) 0.066
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(quadrivalent influenza vaccine) had better outcome,
in both younger and older children than unimmunized
groups. It was effective in reducing ILI, wheezy
episodes, and severity of asthmatic events in children
with co-morbid mild persistent asthma (ER visits,
hospitalizations, average days for hospitalization,
and medical usages for wheezy episode), and reduced
ILI, wheezy episode after influenza-liked illness, and
bronchodilator usage in children without co-morbid
of mild persistent asthma.

The present study showed that the prevalence
of co-morbid asthma is high in younger children
(77.6%) compared to the report from Shah and
Pawankar (80.0%)"?. Prevalence of complications
such as snoring and rhino-sinusitis are high in older
children (70.0% and 40%, respectively), which is
similar to the report from Dykewicz'?. High prevalence
of positive skin prick testing for aeroallergen, such as
Der p, Der f, American cockroach were found in the
present study, but low prevalence for cat and dog
dander, Bermuda and Johnson grass, which was similar
to the report by Kongpanichkul et al®. Current
evidence demonstrated that intranasal steroids are the
most effective treatment for allergic rhinitis!>®. The
medication to control allergic rhinitis in our study were
oral antihistamine 100%, intranasal steroid 87.3%, and
oral montelukast 17.8%.

To date, no study has investigated the effects
of inactivated influenza vaccine on allergic rhinitis.
Our study is the first to evaluate the effects of influenza
vaccination (quadrivalent influenza vaccine) in
moderate to severe allergic rhinitis. Most published
researches focus on the outcome of influenza vaccine
in asthma®*3». Noteworthy, we report that almost half
of the their parents of the allergic rhinitis patients
included in our study refused influenza immunization
even after having been advised by the physicians.

Limitation

Our study was a non-randomized due to
limited budget to support a free influenza vaccine.
Another limitation was the lack of information related
to other confounding factors in allergic rhinitis as
other organisms of acute respiratory tract infection,
compliance, and controller usage, pollution, and how
they could affect patients.

Conclusion

Our study shows that complete influenza
vaccine immunization is beneficial for children with
moderate to severe allergic rhinitis. It can reduce ILI,
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wheezy episodes, and the severity of asthmatic events
in children with co-morbid mild persistent asthma.
An annual, well-organized, computerized, multi-
component strategy should be implemented for
optimizing influenza immunization in the high-risk
population including allergic rhinitis patients,
especially those with moderate to severe symptom.

What is already known on this topic?

Despite effective controller usage in children
with moderate to severe allergic rhinitis, ILI, and
wheezy episodes may occur after respiratory tract
infection, especially influenza infection.

What this study adds?

Influenza vaccine immunization is beneficial
for children with moderate to severe allergic rhinitis.
It can reduce ILI, wheezy episodes, and the severity
of asthmatic events in children with co-morbid mild
persistent asthma, this will improve quality of life in
these children.

Acknowledgment

The authors would like to thank all children
and their parents participated in the present study,
Chiang Rai Hospital Research Fund, the Ethical
Committee of Faculty of Medicine and Chiang Mai
University for their support. The authors are very
grateful to Prof. Dr. Janyanton Patumanond for
statistical analysis and Dr. Mongkol Laoaraya for
English correction.

Potential conflicts of interest
None.

References

1. Brozek JL, Bousquet J, Baena-Cagnani CE,
Bonini S, Canonica GW, Casale TB, et al. Allergic
Rhinitis and its Impact on Asthma (ARIA) guidelines:
2010 revision. J Allergy Clin Immunol 2010; 126:
466-76.

2. Ngamphaiboon J, Kongnakorn T, Detzel P,
Sirisomboonwong K, Wasiak R. Direct medical
costs associated with atopic diseases among
young children in Thailand. J Med Econ 2012;
15: 1025-35.

3. Boonyarittipong P, Tuchinda M, Balangura K,
Visitsuntorn N, Vanaprapara N. Prevalences of
allergic diseases in Thai children. J Pediatr Soc
Thai 1990; 29: 24-32.

4. Vichyanond P, Sunthornchart S, Singhirannusorn

1193



10.

11.

12.

13.

14.

15.

V, Ruangrat S, Kaewsomboon S, Visitsunthorn N.
Prevalence of asthma, allergic rhinitis and eczema
among university students in Bangkok. Respir
Med 2002; 96: 34-8.

Wallace DV, Dykewicz MS, Bernstein DI,
Blessing-Moore J, Cox L, Khan DA, et al. The
diagnosis and management of rhinitis: an updated
practice parameter. J Allergy Clin Immunol 2008;
122: S1-84.

Bousquet J, Schunemann HJ, Samolinski B,
Demoly P, Baena-Cagnani CE, Bachert C, et al.
Allergic Rhinitis and its Impact on Asthma (ARIA):
achievements in 10 years and future needs.
J Allergy Clin Immunol 2012; 130: 1049-62.
Pawankar R, Bunnag C, Khaltaecv N, Bousquet J.
Allergic Rhinitis and its Impact on Asthma in
Asia Pacific and the ARIA update 2008. World
Allergy Organ J 2012; 5 (Suppl 3): S212-7.
Pedersen SE, Hurd SS, Lemanske RF Jr, Becker
A, Zar HJ, Sly PD, et al. Global strategy for the
diagnosis and management of asthma in children
5 years and younger. Pediatr Pulmonol 2011; 46:
1-17.

Boulet LP, FitzGerald JM, Levy ML, Cruz AA,
Pedersen S, Haahtela T, et al. A guide to the
translation of the Global Initiative for Asthma
(GINA) strategy into improved care. Eur Respir
J2012; 39: 1220-9.

Dykewicz MS. 7. Rhinitis and sinusitis. J Allergy
Clin Immunol 2003; 111 (2 Suppl): S520-9.
Hadley JA, Derebery MJ, Marple BF. Comorbidities
and allergic rhinitis: not just a runny nose. J Fam
Pract 2012; 61 (2 Suppl): S11-5.

Nguyen LH, Manoukian JJ, Sobol SE, Tewfik TL,
Mazer BD, Schloss MD, et al. Similar allergic
inflammation in the middle ear and the upper
airway: evidence linking otitis media with effusion
to the united airways concept. J Allergy Clin
Immunol 2004; 114: 1110-5.

Wongkamhaeng K, Poachanukoon O, Koontong-
kaew S. Dental caries, cariogenic microorganisms
and salivary properties of allergic rhinitis children.
Int J Pediatr Otorhinolaryngol 2014; 78: 860-5.
Bunnag C, Jareoncharsri P, Tantilipikorn P,
Vichyanond P, Pawankar R. Epidemiology and
current status of allergic rhinitis and asthma in
Thailand -- ARIA Asia-Pacific Workshop report.
Asian Pac J Allergy Immunol 2009; 27: 79-86.
Skoner DP. Allergic rhinitis: definition,
epidemiology, pathophysiology, detection, and
diagnosis. J Allergy Clin Immunol 2001; 108

1194

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

(1 Suppl): S2-8.

. Passalacqua G, Ciprandi G, Canonica GW. The

nose-lung interaction in allergic rhinitis and
asthma: united airways disease. Curr Opin Allergy
Clin Immunol 2001; 1: 7-13.

Compalati E, Ridolo E, Passalacqua G, Braido F,
Villa E, Canonica GW. The link between allergic
rhinitis and asthma: the united airways disease.
Expert Rev Clin Immunol 2010; 6: 413-23.
Bousquet J, Vignola AM, Demoly P. Links
between rhinitis and asthma. Allergy 2003; 58:
691-706.

Shah A, Pawankar R. Allergic rhinitis and co-
morbid asthma: perspective from India -- ARIA
Asia-Pacific Workshop report. Asian Pac J Allergy
Immunol 2009; 27: 71-7.

Barr JG, Al Reefy H, Fox AT, Hopkins C. Allergic
rhinitis in children. BMJ 2014; 349: g4153.
Sigurs N, Gustafsson PM, Bjarnason R, Lundberg
F, Schmidt S, Sigurbergsson F, et al. Severe
respiratory syncytial virus bronchiolitis in infancy
and asthma and allergy at age 13. Am J Respir Crit
Care Med 2005; 171: 137-41.

Iwane MK, Edwards KM, Szilagyi PG, Walker
FJ, Griffin MR, Weinberg GA, et al. Population-
based surveillance for hospitalizations associated
with respiratory syncytial virus, influenza virus,
and parainfluenza viruses among young children.
Pediatrics 2004; 113: 1758-64.

Clague B, Chamany S, Burapat C, Wannachaiwong
Y, Simmerman JM, Dowell SF, et al. A household
survey to assess the burden of influenza in rural
Thailand. Southeast Asian J Trop Med Public
Health 2006; 37: 488-93.

Palmenberg AC, Rathe JA, Liggett SB. Analysis
of the complete genome sequences of human
rhinovirus. J Allergy Clin Immunol 2010; 125:
1190-9.

Simmerman JM, Chittaganpitch M, Levy J,
Chantra S, Maloney S, Uyeki T, et al. Incidence,
seasonality and mortality associated with influenza
pneumonia in Thailand: 2005-2008. PLoS One
2009; 4: e7776.

Minor TE, Dick EC, Baker JW, Ouellette JJ, Cohen
M, Reed CE. Rhinovirus and influenza type A
infections as precipitants of asthma. Am Rev
Respir Dis 1976; 113: 149-53.

Griffin MR, Walker FJ, Iwane MK, Weinberg
GA, Staat MA, Erdman DD. Epidemiology of
respiratory infections in young children: insights
from the new vaccine surveillance network.

J Med Assoc Thai | Vol. 100 | No. 11 | 2017



Pediatr Infect Dis J 2004; 23 (11 Suppl): S188-92. T. Natural course of wheezing children with lower

28. Fiore AE, Uyeki TM, Broder K, Finelli L, Euler respiratory tract infections. Bull Dept Med Serv
GL, Singleton JA, et al. Prevention and control of 1993; 18: 73-8.
influenza with vaccines: recommendations of the  32. Visitsunthorn N, Lilitwat W, Jirapongsananuruk
Advisory Committee on Immunization Practices O, Vichyanond P. Factors affecting readmission
(ACIP), 2010. MMWR Recomm Rep 2010; 59: for acute asthmatic attacks in children. Asian Pac
1-62. J Allergy Immunol 2013; 31: 138-41.

29. Reddel HK, Hurd SS, FitzGerald JM. World 33. Kongpanichkul A, Vichyanond P, Tuchinda M.
Asthma Day. GINA 2014: a global asthma strategy Allergen skin test reactivities among asthmatic
for a global problem. Int J Tuberc Lung Dis 2014; Thai children. ] Med Assoc Thai 1997; 80: 69-75.
18: 505-6. 34. Jaiwong C, Ngamphaiboon J. Effects of inactivated

30. Neuzil KM, Jackson LA, Nelson J, Klimov A, influenza vaccine on respiratory illnesses and
Cox N, Bridges CB, et al. Immunogenicity and asthma-related events in children with mild
reactogenicity of 1 versus 2 doses of trivalent persistent asthma in Asia. Asian Pac J Allergy
inactivated influenza vaccine in vaccine-naive Immunol 2015; 33: 3-7.
5-8-year-old children. J Infect Dis 2006; 194: 35. Cates CJ, Rowe BH. Vaccines for preventing
1032-9. influenza in people with asthma. Cochrane

31. Vangveeravong M, Suwanjutha S, Chantarojanasiri Database Syst Rev 2013; (2): CD000364.

a a L2 = U o v w 1 KAl I U a v ‘g U 2.11 =
UszanimmveainsuilesiulsalunialunlugibedinlsaayndnauanngiiuiGeswuhunarsdann
a I'd C%4 aaAa v a 7 o
5ey looed, Wumn @sivisusena, ageans aulnyad

a U 2 I~ s a 9/49'/ o :: = . o A 4{’ U [ o 1 o A Y s Y a T
aivias: gihewnlsasyndnauaingiuiisesiviihunandsunn dlemavuradiethelininlng) iaguileariilininlng)
anuuznlilslugihegiwimadumels uddgalisinmsanyimamendinlugihedinlsaayndmaviiosivutunan
fain

¥
¥ A

U I'd 4’ = a a ) 2/ o Y s Il 1 I~ s a o g =
Tagiszasn: zwaﬂnmﬂﬁ:ﬂWﬁmWﬂ/admsﬂmladﬂu'Zwmﬁ?wm?umbmﬁnfiﬂﬂynamﬂumﬂgmz 5e539uLunandn
lumsilearuthelinialua uaznne ﬂywmmz/m'iwm‘lmu

w ad o = 24 14 U I~ s a Q/é’l/ o g = d’ Y o s
Yaquazdsms: mmsAneuuy lieinlugthewdnlspeyndnayoingduiisessvuthunarsdann Mdrsumssne

aa a 4 1 ) 'd 4 U 4’ Yo o A s Y a 1
AaIngIuA nguaunINTIEATIN lsanennabesselszyiuaney lnewSeuineungui lnsuiaguileadulininlug
Avngululasvinsudnavesmsthelinialug uazane aywmmﬂw'hmﬂ?m lngurisgiinsumsenynihusveny
anian uazidnla

WamsAny: mhf/mnmwm 314 719 uzmz/um/:rfm'lmmﬂsvu 162 119 uazlilasuindu 152 ne ndulsvdeya
wumufﬂaflifpropenszty score U@l mﬂmnaywamwuﬁm?namwnu Aa e 01g NelagUnases Usziamsdudia
ﬂuYuﬂsayﬁsmyum Iasaunsonizunsndou mi?mninyvTmnmzwaynamﬂm535\1 UasHAMINATOUNINAINI
wagwsnasdamumsany 1 1 wmmmm'Zﬂsymwzlamu'lwm‘lmu sanmsthelivinlng) uazanssuiadiothe
tinialngjanaslufihei bifllsasaumeviin mug«ﬂwmkmmwawm53m/manuaaamm?sz}w?ﬂ/m”ﬂ‘lmy' gaa
HOUHAA S UUAZANNFUUTIVEIHOLTIAMUTUAAAI YUY zﬁ'au/?szmﬁaun‘”ﬂnijJﬁ?ﬁ?ﬁ'fy:J"ﬂsz?uashdﬁiff/ﬁm"fy7unw
ana
v y .

asil: maliidaguilosrulinialngiivs:lonilugihewinlsnsyndnavaingduisessvutunarsdann inguidlsn
saumeviiniassiuaniion uasnguit killiasumeuiia

J Med Assoc Thai | Vol. 100 | No. 11 | 2017 1195



