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Objective: Limited data were available to guide management, counseling, and/or diagnostic investigation among children
presenting with influenza-like illness (ILI). During a recent period of high influenza activity, we wished to determine the
frequency, outcomes, and factors associated with influenza infection among children presenting with ILI.

Material and Method: During September and October 2010, children presenting with ILI were enrolled. Nasal swabs were
sent for polymerase chain reaction (PCR) to determine the frequency and types of influenza. Information of demographic
characteristics, potential risk factors, and short-term outcomes of study participants were collected.

Results: Among 300 enrolled subjects, influenza infections were identified in 170 (56.7%) cases; 45.7% (n = 137) were
influenza A and 11% (n = 33) were influenza B. Most cases recovered uneventfully with a 3.7% (n = 11) hospitalization rate.
Risks for hospitalization did not differ by infection status (2.4% vs. 5.4% between those with and without influenza infection,
respectively) or types of influenza infection. Logistic regression analysis indicated that older age, having a household member
with acute respiratory illness (ARI) during the previous 7 days, having an underlying co-morbidity, and a history of
premature birth were associated with influenza, with adjusted odds ratios and 95% confidence intervals of 1.19 (1.087, 1.30),
3.21 (1.096, 9.424), 2.15 (1.244, 3.728), and 0.08 (0.007, 0.876), respectively.

Conclusion: The outcomes of influenza-associated ILI were generally favourable, with no fatalities and 2.4% risk for
hospitalization. Among children presenting with ILI, age, household contact with ARI, and co morbidities increased the
likelihood of influenza, whereas history of premature birth was negatively associated with influenza.
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Human influenza continues to present public
health challenges resulting in substantial global burden
with large segments of the population infected annually.
These challenges relate to the considerable impacts of
seasonal influenza infections, uncommon but serious
avian influenza A (H5N1), other zoonotic influenza
infections, and pandemic (H1N1) 2009 influenza
infections. In April 2009, the emergence of a novel
swine-origin influenza AH1NZ1, for which a new standard
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nomenclature, A(HIN1)pdm09 virus® has recently been
adopted, was detected and rapidly spread across the
globe. Nevertheless, the majority of reports were from
industrialized countries where health system
infrastructure, access to antiviral agents and/or
vaccines, and host nutritional status can substantially
differ from developing countries.

Existing evidence indicates that mortality
during influenza pandemics can vary widely between
countries, with the highest burden in terms of fatality
being concentrated in less developed countries®. In
addition, host nutritional status may influence not only
the immune response, but also the genetic make-up of
the viral genome®, Further, bacterial co-infections may
play a significant role in the outcomes of influenza
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pandemic. Unfortunately, data are limited in terms of
the natural history, clinical features and outcomes of
human influenza in many less developed, resource-
limited countries. This information can help prioritize
influenza prevention and control strategies. In Thailand,
after the first wave of A(H1N21)pdmO09 virus in late 2009,
the second and third waves of the influenza outbreak
continued during the first and third trimesters of 2010.
Thailand witnessed a dramatic increase in the number
of influenza-like illnesses (1LI) during the period of high
influenza activity between August and early November
2010, which overwhelmed the existing health
infrastructure.

Numerous studies have demonstrated that
young children, especially those younger than 5 years,
have increased risk for influenza complications. In
addition, these children serve as a reservoir for further
spread of the virus®. Nevertheless, limited data were
available to guide proper management, counselling,
and/or diagnostic investigation among children
presenting with this condition. Therefore, the objective
of this study was to determine the frequency, outcomes,
and factors associated with influenza infection among
pediatric patients presenting with IL1. This information
is essential for guiding prevention and management
strategies for human influenza in children during a
period of high influenza activity.

Material and Method

During September and October 2010, children
presenting with ILI for five or fewer days onset prior to
presenting at an outpatient department of Queen Sirikit
National Institute of Child Health (QSNICH), were
enrolled in the present study. ILI was defined as
occurrence of a sudden onset of fever of >38°C and
cough or sore throat in the absence of other diagnoses.
Those with a history of influenza vaccination or
confirmed influenza infection during the past 12 months
were not eligible. Informed consent from subjects and/
or their parents/legally-accepted representative (LAR)
was obtained prior to the study’s implementation. For
children 7 years or older, verbal assent was also required
prior to study enrollment. After enrollment, each care-
giver was interviewed using a structured questionnaire
to determine potential risk factors, including age,
gender, average household income, maternal education,
duration of breastfeeding, day care attendance,
exposure to indoor (tobacco smoke) and outdoor
pollution (living near congested traffic), underlying
disease, crowding index (number of people sleeping in
the same room with an index case), and presence of
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household member with acute respiratory illness during
the past one week. After the interview, a nasal swab
was obtained from each subject to determine whether
influenza infection was the cause. Influenza was
confirmed by performing a real-time reverse-
transcription-polymerase chain reaction (RT-PCR) at
the National Influenza Center, National Institute of
Health, Department of Medical Sciences, Ministry of
Public Health, Thailand. Positive influenza specimens
were further identified based on their hemagglutinin
and matrix (M) gene as type Aor B. However, they were
not further classified by subtype based on the two
main surface glycoproteins, hemagglutinin and
neuraminidase.

Univariate analysis was conducted to screen
for any difference in baseline and clinical characteristics
between ILI cases with and without proven influenza
infection. Multivariable statistical analysis was
employed to adjust for the differences among patients
when determining factors associated with influenza
infection. Once the result of the PCR became available
(within an average of three days), a research nurse
contacted caregivers about the test result along with
inquiring and recording participants’ clinical status after
initial visit. Participants were also asked to return to
QSNICH if there was any worsening of clinical status.

Results

Among a total of 300 enrolled subjects,
influenza infection was identified in 170 (56.7%) cases;
45.7% (n = 137) were influenza A and 11% (n = 33)
were influenza B. Ninety-two percent of cases had no
documented underlying predisposing condition for
influenza complications. The most common co-
morbidity was allergic rhinitis (2%), followed by asthma
(1.3%), chronic pulmonary disorder (1.3%), and
congenital heart disease (1%). Onset of illness in the
influenza-infected group appeared to be significantly
shorter, with median fever duration prior to seeking
medical attention of 1 vs. 2 days (p = 0.006) among
those with and without confirmed influenza infection,
respectively.

Most cases recovered uneventfully, with 3.7%
(n = 11) rate of hospitalization. The authors did not
detect any statistical difference in the likelihood of
hospitalization by influenza infection status (2.4% vs.
5.4% between those with and without influenza
infection, respectively) or types of influenza virus (2.2%
and 3% between influenza A and influenza B,
respectively).

Univariate analysis indicated that median age,
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fever onset, presence of underlying co-morbidity, and
household contact with acute respiratory infection
(ARI) were significantly associated with influenza
infection among those presenting with ILI (Table 1).
Logistic regression analysis indicated that
age, having an underlying disease, having a household
member with ARI during previous seven days, and
history of premature birth were associated with influenza

infection with adjusted odds ratios (aORs) and 95%
confidence intervals (Cls) of 1.19 (1.087, 1.30), 3.21
(1.096,9.424),2.15 (1.244, 3.728),and 0.08 (0.007, 0.876),
respectively (Table 2).

Discussion
Influenza virus is a leading cause of ARI
worldwide and is associated with significant annual

Table 1. Univariate analysis of clinical and demographic characteristics between ILI cases with and without confirmed

influenza infection

Influenza (n = 170) Non-influenza (n = 130) p-value

Age in year: median (IQR)
Monthly household income (Thai baht): median (IQR)
Day of fever: median (IQR)
No. of household members (median)
No. of people sleeping in the same bedroom with index
case mean (SD)
Male n (%)
Living in metropolitan area (%)
Living near congested traffic n (%)
Underlying disease n (%)
History of prematurity
Household smoking n (%)
Household ARI n (%)
Exclusive breastfeeding >4 months n (%)
Day-care attending n (%)
Maternal education n (%)
Less than high school
High school
College
Master or higher
Hospitalization n (%)

4.84 (3.18) 3.32 (2.98) <0.001
22,830.6 (40,895.17)  18,034.6 (14,809.15)  0.204
1(1,2) 2(1,3) 0.006
4(3,5) 4(3,5) 0.850
2.27 (0.91) 2.24(0.83) 0.753
91 (53.5) 73 (56.2) 0.369
85 (50.0) 51 (39.2) 0.178
60 (35.3) 50 (38.5) 0.328
19 (11.2) 6 (4.6) 0.031
1(0.6) 5(3.8) 0.057
82 (48.2) 66 (50.8) 0.375
67 (39.4) 34(26.2) 0.011
139 (81.8) 109 (83.8) 0.377
26 (15.3) 17 (13.1) 0.355
0.833
64 (37.6) 50 (38.5)
70 (41.2) 55 (42.3)
35 (20.6) 25 (19.2)
1(0.6) 0(0)
4 (2.4) 7 (5.4) 0.218

ARI = acute respiratory infection

Table 2. Logistic regression analysis examining factors associated with influenza infection among children presenting with

ILI

Predictors aORs 95% CI

Age inyear 1.190 (1.087, 1.30)
Living in metropolitan areas 1.650 (0.972 ,2.795)
Underlying disease 3.210 (1.096, 9.424)
History of prematurity 0.080 (0.007, 0.876)
Household smoking 0.930 (0.547, 1.565)
Household ARI 2.150 (1.244,3.728)
Exclusive breastfeeding >4 months n (%) 0.870 (0.443, 1.700)
Hospitalization 0.465 (0.098, 2.215)

ARI = acute respiratory infection
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morbidity and mortality. In the present study, those
with proven influenza infection had significantly shorter
duration of fever prior to seeking medical attention than
ILI cases caused by other pathogens. This finding may
reflect the severity and acuteness of illness compared
to non-influenza infection. In addition, we found that
children with influenza infection were significantly older
than their counterparts. Arecent literature in a pediatric
population® demonstrated that A(HIN1)pdmO09 was
more likely to affect older children than those affected
by seasonal influenza. However, we did not perform
further subtyping among influenza A. Therefore, we
do not have the data on the proportions of those
affected by A(H1IN1)pdmOQ9 or H3N2, the two most
common strains identified in Thailand during the study
period. In addition, for those with a recent history of
household contact with ARI, it was twice as likely that
their current IL1 was due to influenza infection. This
finding is consistent with existing literature®. For
example, a serological survey conducted in Singapore
showed that contact with a household member with a
recently proven influenza infection increased the risk
of influenza seroconversion by a factor of three®. A
prospective cohort study in the adult population during
the 2006/2007 influenza season in Germany indicated
that those living with children (who are generally more
susceptible to influenza infection than adults) had a
three-fold higher risk for influenza seroconversion. The
risk is 14-fold higher for those living with three or more
children®. Although we took into consideration the
number of household members as a potential risk factor
for influenza infection, we did not stratify them as adults
or children.

Of note, the authors found that ILI among
children who had a history of premature birth (less
than 37 weeks’ gestation) were 11-fold more likely to
have been infected by pathogens other than the
influenza virus. It could be just a chance finding or due
to a relatively higher susceptibility of these children
to respiratory pathogens other than influenza. This
particular finding is unique and requires further
supporting evidence for this apparent association.
However, most of the existing literature, unlike the
present study, focused on hospitalized rather than
ambulatory settings. Further, it should also be
emphasized that the present study was conducted
during a period of unusually high influenza activity.
Therefore, the authors cannot be certain that the result
can be generalized to a period outside the influenza
season.

A few reports in the literature set out to
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compare clinical characteristics between influenza and
other ARI or between A(HLN1)pdm09 and seasonal
influenza. There are a few studies reporting significant
differences in terms of clinical features that may be
useful for differentiating influenza from other respiratory
infections or ILI. A prospective study was conducted
in England comparing clinical features between adults
with and without A(H1N1)pdm09 community-acquired
pneumonia (CAP). A multivariate logistic regression
model was generated by assigning one point for each
of five clinical criteria: age <65 years, mental orientation,
temperature >38.8°C, leukocyte count <12x10%1, and
bilateral radiographic consolidation. A score of 4 or 5
indicated a positive likelihood ratio of 9.0 for predicting
A(H1N1)pdmO09 influenza-related pneumonia, whereas
a score of 0 or 1 yielded a positive likelihood ratio of
75.7 for excluding it®. Another retrospective study
used multivariate analysis to examine differentiating
features of A(HLN1)pdmO09 influenza infection among
adults presenting with community-acquired pneumonia
(CAP). The results demonstrated that age, duration of
illness, productive cough, dyspnea, chest pain, and
coarse crackles had positive associations with CAP
diagnosis. In contrast, a history of sick contact, sore
throat, and rhinorrhea were significantly more common
among adults with A(HIN1)pdm09 infection®.

A report from Israel using multivariable
analysis to compare clinical features of adults
hospitalized with ILI with and without A(H1N1)pdm0Q9
infection demonstrated that age <65 years and cough
were independent predictors for A(H1IN1)pdmO09
infection®®. Currently, only one study by Michiels et
al took into consideration the seasonality of influenza
in their analysis. The results showed that during the
influenza epidemic, ILI contact, cough, ‘expectoration
per illness day’, nasal symptoms, lack of appetite, and
body temperature >37.8°C are the best performing
clinical features to discriminate influenza from other
ILIs®. However, during the pre-and post-influenza
epidemic, no prediction rule is helpful for predicting
influenza among those younger than 5 years or older
than 65 years®, Outside an influenza epidemic, the
absence of cough and fever (>37.8°C) indicates that
influenza is 14-fold less likely to be the source of
infection in ILI patients®®. A study by Ong et al
reported that the combination of ‘World Health
Organization (WHO) ILI criteria’ and the “absence of
leukocytosis’ has a positive likelihood ratio for
predicting A(H1IN1)pdm09 and seasonal influenza
infections of 7.8 and 9.2, respectively®?, In general,
studies in adult populations suggest that features that
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may be useful in distinguishing A(H1N1)pdmQ9 from
seasonal influenza or other ILI include younger age®?,
fewer lower respiratory tract symptoms, obesity,
pregnancy, presence of underlying predisposing co
morbidities®, and lymphopenia (<900 cell/mm?)@2,

One retrospective study in Italy among
children with ILI indicated that the only significant
differences between those with and without proven
A(H1IN1)pdmO09 infection were white blood cell count,
relative and absolute lymphocyte count, absolute
lymphocyte count z-score, and platelet count. An
absolute lymphocyte count <2,556 cells/ml or an
absolute lymphocyte count z-score of <0.89
appeared to be useful cut-offs to identify children with
A(H1N1)pdmQ9 infection among children presenting
with IL1¢9,

Despite several efforts to identify differen-
tiating features of influenza infection that might be
useful for clinicians as diagnostic and treatment guides,
there is neither a single nor a set of clinical parameters
that are useful for distinguishing between overall human
influenza (as well as specific types of influenza) and
non-influenza ARIs. The above-mentioned studies were
conducted in varied settings with different choices of
comparison groups and used various combinations of
clinical features and different sets of variables in the
analyses. With these substantial differences, it is
unlikely that there will be any consensus on clinical
features that would be useful for distinguishing ARI or
ILI caused by influenza from other respiratory
pathogens for clinical practice.

During the study period, oseltamivir was
generally not prescribed at the initial encounter with
ILI cases without laboratory confirmation of influenza
in an outpatient setting. Only a few cases received
oseltamivir treatment if they had worsening symptoms
at follow-up and positive PCR for influenza or have
significant predisposing co-morbidities. Of important
note, the outcomes of influenza infection in our
sample were favorable, with less than a 3% rate of
hospitalization and no fatalities. Our findings
corroborate existing evidence, suggesting that influenza
infections generally cause mild non-specific viral illness
indistinguishable from other ILI or ARI¢2%518) This
information can be useful when counseling parents/
caregivers of children presenting with ILI in an
outpatient setting. Based on our findings, it appears
that the ILI episodes during a high period of influenza
activity are more likely to be caused by the influenza
virus than other pathogens in the following scenarios:
children with IL1 whose parent(s) decided that it was
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severe enough to seek care early (after fever onset of
approximately one day), those with a history of
household contact with ARI within the previous seven
days, those with an underlying predisposing
conditions that put them at risk for influenza infection,
and those without a history of premature birth. Our
findings also suggest that the older the child, the
more likely that the ILI episodes are due to influenza
infection. In addition, about 96% of these children
recovered uneventfully and can be managed in an
outpatient setting. The likelihood of hospitalization is
lower among those caused by influenza (2.4%) than
those with non-influenza infection (5.4%).

Conclusion

During a high period of influenza activity,
nearly 60% of ILI cases in children were caused by
influenza infection. ILIs caused by influenza appear to
have a more acute onset with a shorter duration from
fever onset to seeking medical attention compared
with ILIs from other causes. The outcomes of influenza
infection were generally favorable with low risk of
hospitalization. Older age, household contact with ARI,
and underlying co-morbidities increased the likelihood
of influenza, whereas history of premature birth was
negatively associated with influenza among ILI cases.

Acknowledgement

This work was supported by a grant from the
European Commission (grant agreement no FP7-
HEALTH-2007-A).

Potential conflicts of interest
None

References

1. World Health Organization. Antigenic and genetic
characteristics of zoonotic influenza viruses and
development of candidate vaccine viruses for
pandemic preparedness. WKkly Epidemiol Rec 2011;
86: 469-80.

2. Murray CJ, Lopez AD, Chin B, Feehan D, Hill KH.
Estimation of potential global pandemic influenza
mortality on the basis of vital registry data from
the 1918-20 pandemic: a quantitative analysis.
Lancet 2006; 368: 2211-8.

3. Beck MA, Handy J, Levander OA. Host nutritional
status: the neglected virulence factor. Trends
Microbiol 2004; 12: 417-23.

4. Chen'Y, Qiao H, Zhang CM, Tong M, Shang S.
Risk factors for prolonged shedding of 2009 HIN1

J Med Assoc Thai Vol. 97 Suppl. 6 2014



10.

influenza virus. Indian Pediatr 2011; 48: 961-3.
Ostovar GA, Rubin LG, Rajan S, Sood SK, Kohn N.
Comparison of the clinical features of children
hospitalized with pandemic 2009 A:H1IN1 and
seasonal influenza. Clin Pediatr (Phila) 2011; 50:
348-54.

Nakanishi M, Yoshida Y, Takeda N, Hirana H, Horita
T, Shimizu K, etal. Community-acquired pneumonia
distinguished from influenza infection based on
clinical signs and symptoms during a novel (swine)
influenza A/HIN1 pandemic. Prim Care Respir J
2011;20: 421-6.

Chen MI, Lee VJ, LimWY, Barr IG, Lin RT, Koh GC,
etal. 2009 influenza A(H1N1) seroconversion rates
and risk factors among distinct adult cohorts in
Singapore. JAMA 2010; 303: 1383-91.

Williams CJ, Schweiger B, Diner G, Gerlach F,
Haaman F, Krause G, et al. Seasonal influenza risk
in hospital healthcare workers is more strongly
associated with household than occupational
exposures: results from a prospective cohort study
in Berlin, Germany, 2006/07. BMC Infect Dis 2010;
10:8.

Bewick T, Myles P, Greenwood S, Nguyen-Van-
Tam JS, Brett SJ, Semple MG, et al. Clinical and
laboratory features distinguishing pandemic HIN1
influenza-related pneumonia from interpandemic
community-acquired pneumonia in adults. Thorax
2011; 66: 247-52.

Shlomai A, Nutman A, Kotlovsky T, Schechner V,
Carmeli Y, Guzner-Gur H. Predictors of pandemic
(H1IN1) 2009 virus positivity and adverse outcomes

J Med Assoc Thai Vol. 97 Suppl. 6 2014

11.

12,

13.

14.

15.

16.

among hospitalized patients with a compatible
syndrome. Isr Med Assoc J 2010; 12: 622-7.
Michiels B, Thomas I, Van Royen P, Coenen S.
Clinical prediction rules combining signs,
symptoms and epidemiological context to
distinguish influenza from influenza-like illnesses
in primary care: a cross sectional study. BMC Fam
Pract2011; 12: 4.

Ong AK, Chen MI, Lin L, Tan AS, Nwe NW,
Barkham T, et al. Improving the clinical diagnosis
of influenza—a comparative analysis of new
influenza A (H1NZ) cases. PL0S One 2009; 4: €8453.
To KK, Wong SS, Li IW, Hung IF, Tse H, Woo PC,
et al. Concurrent comparison of epidemiology,
clinical presentation and outcome between adult
patients suffering from the pandemic influenza A
(H1N1) 2009 virus and the seasonal influenza A
virus infection. Postgrad Med J 2010; 86: 515-21.
Chiappini E, Galli L, Azzi A, Resti M, Bonsignori F,
de Martino M. Lymphocytopenia as a marker for
pandemic influenza A/H1IN1 2009 virus infection
in children. J Med Virol 2011; 83: 1-4.

Hawkes M, Schuh S, Ipp M, Bitnun A, Richardson
SE, Parkin PC, et al. Natural history of pandemic
H1N1 2009 influenza infection in healthy pediatric
outpatients. Acad Pediatr 2011; 11: 66-74.
Angeles-Garay U, Gayosso Rivera JA, Zacate-
Palacios Y, Rechy-Luna M, Terrazas Estrada JJ,
Avrias-Flores R. [Clinical features and contagious-
ness of influenza A(H1N1) in health care workers
and hospitalized patients in a Mexico City hospital].
Enferm Infecc Microbiol Clin 2011; 29: 679-82.

S45



v 1

vadmasauasnansaniulsnvesmsaaielvrialngludninasengueinsnarelvnialig
136 wisaniy waann, @iy tuasadny, doiva duacinden, gy ATA3Y, 0ad Ianntuaive, n1 lyaAngguun

v "4’4 ) a/d’wu{u Qﬂyyu " dd’ ! Y Va/ !
Jﬂgi/ saNe: lWf)ﬂf)yWﬁﬂﬁﬂHUﬂ[ﬁﬂlmﬂfﬂﬂﬂ%ﬂﬂWﬂﬁﬂﬂﬂ?iﬁmW@?Wﬂ?ﬂ?ﬁfyimﬂﬂWmﬂgﬂmmiﬂﬁ70?‘)/743?7?7’1@1

1
=

! 4 ! 14 14 1Y v U
anuasIims: wnnnsumssnyntenguemsnatelynialng nasasienteuen amuuguamAnunanAumIFI
oy % = 4 Yy 4y o s ad . . vy
sHINAeuug1ey 49 1AeugaIAN WA. 2553 lasumangiondalunialnglaedd polymerase chain reaction 91msferyn

! (A ~ Y 4” o d’ a o :I/ o d’ v v
ﬂ7f)ZW?'\W%,Iﬂi?llﬂilfﬂﬂflll‘l/t’?yﬂWﬂjnﬂ/ﬁ%ﬂi Vadoideauaznamsanmumssny1ssgdu (71!?1177 3-7 ?iﬁdl‘l/?i?ﬂ[ﬂﬂﬂﬁ)

[
a

v Y v ’ v L4
wansany: udaasionsaulassmariann 300 19 asmumaanidalimialng 170 510 Amiusesas 56.7 Tnemuituareniusio
v I v v Y v v
s000s 45.7 (n = 137), uasameniug sevaz 11 (n = 33) ovenasasineviamune msaTuamasny vy euenlaenyiessosas
d’ 4 14 ” o 1 1 o 1 1 d’ 1 4}/ 14 o 1
3.7 (n = 11) fmeamsvmasnlulsaneryia lglumuanwuanmavesdasimsueulsinennassnonnguinsaamuua lunuide limialngy
o 1 d’ 1 49/ v o o o 4 A 1 d’ I A 49/ v o 1
(dasimsueuTsaneryialunguiingionuuaz e lunialngumay seeas 2.4 uaz 5.4 muady) lunguiagianynaaeluninlny
1 1 ’ 1 4 L4 Y
lunyauanarsvesdanmsueulsanernasznanngy ludaisemeniusiouasy mslAzIsnAIeds logistic regression analysis
! d’ 4? o ) v =) | a o ! o “! S o v o
mymenginnin, Ysziamsiulundemsthevesssyymadumelsneumelu 1 diamae, mailiasza, uazyssiamsaaon
1 L4 4 4 1 1 T
nourmuaduiusAvmsange linialngylaotn adjusted odds ratios uas 95% confidence interval tmdy 1.19 (1087, 1.30)
321 (1096, 9.424), 2.15 (1.244, 3.728) uaz 0.08 (0.007, 0.876) fAmaiAy
& I 4 ’ 14 4 o Id Lt d’ 1 v - & d’ Ao v ’d v
asil: madurhemenguemsame luninlrgimane nsalsaiinewsiaaludn lnsimviigasimsueulsmentnasesas 2.4 uazluinthe
4 Ada ud’uuru a’ a 49’ yax G dd’ Y o ! v d’ 4? =) v
seldexin taseiiduiusAumaiulomansanige fimialngludnisnlsmernanssemsamantaun ereimnniu madauluyn
) [ a 0 ! o < e o o d’ I3 d’d [ ! ! 0 =
soimathevesszyymadumels shwnaumelu 1 dilam, nrsilsarlssidr hivasiianidssiannasanaunmuagzilonmanisasiany

49/ v o 1y 1
o lymialnguaenn

S46 J Med Assoc Thai Vol. 97 Suppl. 6 2014



