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QUl?d'!\{‘]'efo Inﬂyenzo vaccine almost 50 year experiences with more than 1.8 billion doses
(Split virion, inactivated) distributed in more than 120 countries'
1 Now, with VaxigripTetra™, The potential to further reduce
Supportlng you to influenza- related morbidity and mortality beyond that achieved
protect your patients with trivalent vaccines?

against influenza'
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JAPANESE ENCEPHALITIS VACCINATION
with convenient schedule

, attenuated)

IMOJEV® is indicated for prophylaxis of Japanese encephalitis in persons from 9 months of age and over.

Recommended dose and schedule : 1 dose of IMOJEV for primary immunization in persons 9 months of age and over.
» Children and adolescents up to 18 years old, a booster dose should be given preferably 1-2 year after the first vaccination.
* Adults > 18 years old, there is no need for a booster dose up to 5 years after the administration of a single dose of IMOJEV®.

IMOJEV® Abbreviated Prescribing Information

1. NAME AND PRESENTATION: IMOJEV is Japanese encephalitis vaccine (ive, attenuated) presented as one dose of powder and diluent (0.5 ml) in separate vial for suspension for injection. 2. THERAPEUTIC INDICATION: For prophylaxis of Japanese encephalitis virus, in subjects from 9 months of age and over.
3.POSOLOGY AND METHOD OF ADMINISTRATION: One single dose of 0.5 ml injection should be administered for primary immunization in persons 9 months of age and over. One booster dose of 0.5 mi should be given after the first vaccination in children and adolescents up to 18 years of age, if a long term
protection is required. The booster dose should be given preferably 1 year after the first vaccination and can be given up fo 2 years affer the first vaccination. In adults > 18 years old, there is no need for a booster dose up o 5 years affer the administration of a single dose of IMOJEV®. Administer via subcutaneous
route after reconstitution. Do not administer by infravascular injection. 4. CONTRA-NDICATIONS: Severe allergic reaction fo any component of the vaccine or after the previous administration. Vaccination must be postponed in case of febrile or acute disease. Persons with congenital or acquired immune deficiency
impairing cellular immunity, including immunosuppressive therapies such as chemotherapy, high doses of systemic corticosteroids given generally for 14 days or more. Must not administer to persons with symptomatic or asymptomatic HIV infection. Pregnancy and breastfeeding women. 5. SPECIAL WARNINGS
AAND PRECAUTION FOR USE: An appropriate medical treatment and supervision should always be readily available in case of a rare anaphylactic event following administration of the vaccine. For patients following a freatment with high doses of systemic corticosteroids given for 14 days or more, it is advisable
fo wait for at least one month or more until immune function has recovered before carrying out the vaccination. 6. DRUG INTERACTIONS: Separate injection sites and separate syringes should be used when ofher vaccines are concomitantly administered. In order to avoid any neutralization of the attenuated
viruses contained in the vaccine, vaccination must not be performed within 6 weeks, and not within 3 months of injection of immunoglobulins or blood products containing immunoglobulins, such as blood or plasma. 7. PREGNANCY AND LACTATION: Contraindicated in pregnancy and breasffeeding women.
8. UNDESIRABLE EFFECTS: Very common: fatigue, malaise, injection site pain, headache, myalgia, Common: Feeling hot, chills, injection site reactions, diziness, arthralgia, diarthoea, nausea, abdominal pain, vomiting, throat pain, dyspnea, runny nose, cough, wheezing, nasal congestion, rash. For uncommon,
rare and very rare side effects see full prescribing information. 9. OVERDOSAGE: No data available. 10. PHARMACODYNAMIC PROPERTIES: Encephalitis, Japanese, live attenuated (ATC code: JO7BA03)

Revision : January 2018

For more information, please see full prescribing information.
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The knowledge and attitudes of Thai people
towards the COVID-19 vaccine Researchers

Narakit Sudhinaraset' Patrick Ruffolo? Supipa Sirikul® Naraset Sudhinaraset* Victor Ruffolo'
Piyapa Sudhinaraset’ Natthinee Sudhinaraset®

" Triam Udom Suksa school, > Samsen Wittayalai School, ® Shrewsbury International School * Patumwan
Demonstration School, Srinakharinwirot University,” Center of Excellence in Clinical Virology at the Faculty of

Medicine, Chulalongkorn University

Abstract

Ever since the outbreak of the global pandemic, Covid 19, the world has experienced
both physical and economical damage in which vaccines have been the most suitable solution.

This study examines the knowledge, attitude and acceptance of Thai people towards
COVID-19 vaccines that are already registered in the country. We have gathered information
by doing a cross-sectional study from two questionnaires. The first pressing was on April
3-22 and the second was on May 26 2021. In total, there were 2,866 and 2,513 respondents
respectively. The respondents from the first and second questionnaire have similar personal
information in terms of address, congenital disease, career, and educational background.
Regarding knowledge and understanding of vaccines, in the first survey, Sinovac (CoronaVac)
accounts for the highest amount, followed by Astrazeneca and Johnson & Johnson (79%,
58%, and 54% respectively). In the second questionnaire, the numbers inclined to 91%
(Sinovac; CoronaVac), 75.3% (Astrazeneca), and 68.3% (Johnson & Johnson) which shows
that there’s a promotion for vaccination at that time. In addition, our team added more
question about Moderna and Sinopharm which respondents have a higher score at Sinopharm
(84.9%) than Moderna (68.5%)

The acceptance of vaccination among respondents was at a high rate in both the
questionnaires. Regarding people who are interested in the vaccine, 85.9% of respondents
in the first questionnaire are interested. This value increased significantly to 94% in the
second questionnaire which was published during the period of promoting vaccination. As
this study shows that the attitudes of people have a tendency to change over time, the results
will ultimately be useful when planning vaccine distribution in Thailand.

Key words: COVID-19, COVID-19 vaccines, Knowledge, Attitudes, Acceptance
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Risk Factors of Intractable Epilepsy in
Young Children Aged Less than 3-Year old

Suttida Suppapong, Siriluk Assawabumrungkul, Thitiporn Fangsa-ad
*Department of pediatrics, Bhumibol Adulyadej Royal Thai Air Force Hospital, Bangkok, Thailand

Background: Epilepsy is one of the most common serious neurological disorders. Early
onset epilepsy associated with significant co-morbidity that affecting a child’s behavior,
mood, social skills and ability to learn.

Objective: To determine the risk factors of intractable epilepsy in childhood epilepsy among
aged less than 3 years old.

Method: This was a retrospective analytical case control study. Patient charts of all 1 - 36
months who had new-onset epilepsy from Bhumibol Adulyadej Hospital, Thailand between
1 January 2008 to 30 June 2019 were reviewed. Children were divided into two groups:
Intractable and non intractable epilepsy.

Results: Total epilepsy 233 case. One hundred forty-five case was eliminate from the study
(19 febrile convulsions, 126 not epilepsy). Eighty eight cases were included for statistical
analysis. Intractable and non-intractable epileptic patients composed of 22 and 66 members,
respectively. The cohort consisted of 51.14% (45/88) male, and 48.86% (43/88) female
patients. Intractable epilepsy were found development delay at aged diagnostic 100%
(22/22), perinatal complication 72% (16/22), preterm labor 18% (4/22), prior febrile seizure
36% (8/22), prior status epilepticus 54% (12/22), generalize epilepsy 63% (14/22), abnormal
CT/MRI brain 81% (18/22), abnormal EEG 40% (4/22), first degree family epilepsy 4%
(1/22).The 5 statistic significant predictors of intractable epilepsy included developmental
delay at diagnosis, perinatal complication, prior status epilepticus, generalized epilepsy,
abnormal CT/MRI brain. Multivariable logistic regression indicated that only generalized
epilepsy was a predictor of intractable epilepsy.

Conclusion: Twenty five percent epileptic patients of age less than 3 years were medically
intractable. A comprehensive risk factors of intractable epilepsy, namely developmental
delay at diagnosis, perinatal complication of birth asphyxia, prior status epilepticus,
generalize epilepsy, and structural brain abnormality seen as abnormal CT/MRI bran scan.
Keywords: Intractable epilepsy, Epilepsy, Young children
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Introduction

Epilepsy is one of the most common serious
neurological disorders in children and the highest
incidence was found in the younger ages, with
rates of 102.4 per 100,000 per year in the first
year of life”. The World Health Organization and
World Federal of Neurology identified epilepsy
as the most severe brain disorder®.In new cases
of epilepsy in developed countries were found in
babies and the elderly compared to old children
and early adults in the developing countries®.
The cause of this difference was due to different
prevalence of disease etiology. Approximately
5-10% of the total population will have an
unprovoked seizure®.

Every year, an estimated of 3.5 million new
epilepsy case are diagnosed. Forty percent are
pediatric patients younger than 15 years. Epilepsy
prevalence in Asia is between 1.5-14 people per
1000 people with high number in newborn and
young children.

Prevalence reports of epilepsy in Thailand
found higher prevalence of epilepsy yearly in
children younger than 12 month®. Epileptic risk
factors studies found that certain factors, i.e.,
male patient younger than 12 months, abnormal
CT/MRI brain, and delayed developmental at the
time of first epilepsy diagnosis were commonly
found in epilepsy case®. Approximately 70%
of Epilepsy patients can control their symptoms
with medication. In the event that the patient’s
seizures do not respond to medication also known
as intractable seizure or drug-resistant epilepsy
is uncontrollable seizures By using two or more
basic antiepileptic drugs at the appropriate dose
and duration.

Early onset epilepsy associated with
significant co-morbidity and affect a child’s
behavior, mood, social skills and ability to learn®.
The importance of early recognition and effective
therapy of intractable epilepsy in early childhood.
As well as ongoing uncontrolled seizures may
result in greater morbidity and mortality due to
profound neurodevelopmental delay®.
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Pediatric patients in Bhumibol Adulyadej
Hospital was diagnosed in the medical record data
related to epilepsy in the past 10 years (2003) up
to 370 people.

The goals of this study were to determine
the risk factor of medical intractable epilepsy in
children with onset of epilepsy before 36 months
of age.

Materials and Methods

This was a retrospective analytical case
control study. Patient charts of all one to thirty-six
months who had new-onset epilepsy before 36
months of age in Bhumibol Adulyadej Hospital
(BAH), Thailand between 1 January 2008 and
30 June 2019 were reviewed. The cases were
identified by ICD 10 coding G400 - 409. This
study protocol was approved by BAH Ethics
Committee (IRB n0.52/62) on 27 July 2019.

The participating populations were divided
into two groups: Intractable epilepsy was case and
non-intractable epilepsy was control.

Cases were diagnosed as intractable
epilepsy and ascertained by screening complete
diagnostic indexs during inpatient visit as well
as at the time of outpatient and emergency room
visit at BAH. Data screening by neurological
pediatric physicians includel January 2008 and
30 June 2019 chart followed up included data at
least 6 months.

Control were children (1 month -3 years of
age) were diagnosed epilepsy.

Definitions for epilepsy to be included in
the investigation

Epilepsy was defined as at least two
unprovoked seizures occurring greater than
24 hours apart or one unprovoked seizure and
a probability of further seizures similar to the
general recurrence risk (at least 60%) after two
unprovoked seizures, occurring over the next
10 years and Epilepsy syndrome.(Definition of
Epilepsy 2014, The International League Against
Epilepsy (ILAE)®.
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Intractable epilepsy or Medical epilepsy was
defined as: (1) failure of two or more antiepileptic
drugs with seizure frequency of more than every
6 months in the year immediately before final
follow-up, or (2) having undergone resective
epilepsy surgery or callosotomy after failure of
two or more antiepileptic agents) (Definition of
Epilepsy 2014, The International League Against
Epilepsy (ILAE)®.

Statistic analysis

Estimated sample size for Two-independent
proportion Formula.

Power = 0.8, 95% CI (Alpha) = 0.05

Data was analyzed by using SPSS version
27(IBM Corporation, NY, USA).

Data were described as frequency, and
percentage. Children were divided into two groups,
based on whether or not they had intractable
epilepsy. Potential predictors were assessed by
chi-square or odd ratio for categorical variables.
The level of significance was set at p<0.05.
Variables that were significantly associated with
intractable epilepsy on univariate analysis were
then entered into a logistic regression model.

Results

1. The participants

The total number of patients diagnosed
with epilepsy 233 cases. One hundred forty-five
cases was eliminated from the study, because 19
were febrile seizure, and 126 were not epilepsy.
A total of 88 patients were included into the
study after six months of follow-up, with the
patients receiving dose and time appropriate
medication. Twenty-two patients (25%) met
criteria intractable epilepsy and 66 patients (75%)
non-intractable epilepsy. The flow diagram was
shown in Figure 1.
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Participants (n=233)

Exclusion* (n=145)

Participants (n=88)

Epilepsy (1-36 month)

Follow up 6 mo

[E** Non-TE***
n=22 n=66
Figurel: Participant flow diagram

*Exclusion: Febrile convulsion 19, no diagnosis by pediatric
neurologist 126
**]E: intractable epilepsy, ***non-1E: non-intractable

epilepsy

2. Clinical characteristics

Eighty eight cases diagnosed with epilepsy
consisted of 45 (51.14%) male, and 43 (48.86%)
female patients. The median age was 9 months.
Age at epilepsy diagnosis of 1 and 12 months
represented the highest group of 67 patients
(77%). We stratified age into <12 months versus
>12 months. Intractable and non-intractable
patients composed of 22 (25%) and 66 (75%)
members, respectively.

Among the 22 cases with intractable
epilepsy, development delay at aged diagnostic
was 22 (100%), perinatal complication 16 (72%),
preterm labor 4 (18%), prior febrile seizure
8 (36%), prior status epilepticus 12 (54%),
generalize epilepsy 14 (63%), abnormal CT/MRI
brain 18 (81%), abnormal EEG 4 (40%), first
degree family epilepsy 1 person (4%).

Etiology of epilepsy was mostly structural
18 (81%). Structural brain abnormality were
congenital brain anomaly 9 (focal cortical
dysplasia 5/9, sturge weber 1/9, holoprosencephaly
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2/9, lissencephaly1/9), traumatic brain injury 2
(subdural hemorrhage), birth asphyxia 7.

The group of one to twelve months, there
were 18 (81%) and 49 (74%) intractable and non-
intractable patients, respectively. The clinical data
is shown in Table 1.

Table 1 Clinical characteristics (n=88)

Intractable Non-intractable
Variable epilepsy epilepsy
(n=22)* (n=66)*

Male 12(45) 33(50)
Age (mo)

1-12 18(81) 49(74)

13-36 4(19) 17(26)
Developmental delay 22(100) 30(45)
Perinatal complication 16(72) 24(36)
Preterm labor 4(18) 13(19)
Prior febrile seizure 8(36) 20(30)
Prior status epilepticus 12(54) 6(9)
Generalize epilepsy 14(63) 60(90)
Etiology

Structural 18(81) 20(43)

Genetic 2(9) 709)

Unknown 2(9) 39(48)
CT**/MRI*** brain

Abnormal 18(81) 20(43)

Not done 209) 26(45)
EEG**+#*

Abnormal 4(40) 11(39)

Not done 12(54) 26(40)
Firstdegree family epilepsy 14) 10(15)

*n(%), **CT: computer Tomography, ***MRI: magnetic resonance

imaging, ****EEG: electroencephalography

3. Potential risk factors for intractable
epilepsy

Predictive Factors for medical intractability
on univariate analysis from this study were shown
in Table 2.

The five statistic significant predictors of
intractable epilepsy included developmental delay
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at diagnosis (odd ratio 0.58, 95% confidence
interval [CI] 0.46, 0.73, p = 0.03), perinatal
complication (odd ratio 4.67, 95% confidence
interval [CI] 1.61, 13.52, p = 0.03), prior status
epilepticus (odd ratio 12, 95% confidence interval
[CI] 3.67,39.32, p=0.01), generalized epilepsy
(odd ratio 0.17, 95% confidence interval [CI]
0.05, 0.58, p = 0.02), and abnormal CT/MRI
brain (odd ratio 13.00, 95% confidence interval
[CI] 3.56, 33.25, p=0.01). All five factors were
entered into a multiple logistic regression model,
the only one significant factor was generalized
epilepsy (p = 0.02).

Table 2 Predictors of medical intractability

(N=88)
Multivariable logistic
Odds ratio regression
Variable -value
(95%CDH P Odds ratio |
©s%cr  PYAme
1.20
Male gender (0.463.16 0.71
1.46
Aged<I12mo (0.43.4.98) 0.537
Developmental 0.58 0.23
delayed (0.46,0.73) 0.03 (0.02,4.33) 0.99
Perinatal 4.67 0.43
complication (1.61,13.52) 0.03 (0.03,5.73) 0.53
0.90
Preterm labor (0.262.3.14) 1.00
Pr‘10r febrile 1.31 0.58
seizure (0.48,3.63)
Prior status 12.00 0.53
epilepticus (3.67,39.32) 0.01 (0.05,4.80) 0.57
Generalize 0.17 21.11
epilepsy (0.05,0.58) 0.02 (1.51,295.25) 0.02
. 1.30
Etiology (0.46.3.89) 0.02
Abnormal
13.00 0.13
& sk
CT. /MRI (3.56,33.25) 0.01 (0.01,1.35) 0.99
brain
Abnormal 1.20 0.97
EEG*** (0.46,3.16)
family history 0.27 027
epilepsy (0.03,2.21) '

*CT: Computer Tomography, **MRI: Magnetic Resonance Imaging
(MRI), ***EEG: Electroencephalography
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Discussion

Previous studies on epilepsy in children
younger than 3 years old were relatively rare,
including intractable epilepsy. There was small
number of study in Thailand. Most of them were
released to determine risk factors for intractable
epilepsy in children less than 3 years old. It was
difficult to compare to previously published
literatures in Thailand. Therefore, we had to
compare to study published from abroad which
might be related to racial differences.

The present study showed that 25 percent
(18/22) of cases who presented with epilepsy
before 36 months would be intractable epilepsy.
This was less than the Wirrell’s report that
reporting at 33 percent . The low incidence of the
present study might be the small numbers of cases
that less than Wirrell’s study (88 vs 127 cases).

This investigation revealed developmental
delay at diagnosis (mainly global delayed
development), perinatal complication (such as
birth asphyxia), prior status epilepticus, being
generalized epilepsy, and abnormal CT/MRI brain
especially structural brain abnormality were major
risk factors of intractable epilepsy.

Development delay at aged of diagnostic
was reported at 100 percentin present study while
only 54 percent was reported in Wirrell’sstudy".
Structural brain anomaly was reported as the
etiology in the present study but there was
unknown etiology in Wirrell’s study.

In this research study, perinatal complication
could lead to epilepsy. This was consistent with
research in the data etiology of epilepsy, that the
most cause of intractable epilepsy was structural
brain abnormality (congenital brain anomaly,
traumatic brain injury, birth asphyxia).

Prior status epilepticus in our research was
12/22 (54%) OR 12.00, 95% CI 3.67 to 39.32,
p = 0.02 compare to WirrellV previous studies
OR 2.55,95% CI 1.09t0 5.91, p=0.031, both of
studies had significant statistical values.

Abnormal CT/MRI brain especially
structural brain abnormality was the cause of
epilepsy. Finding of our investigation supported
Wirrell’s finding". Thirty three percent of
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Wirrell’s and the present study had both abnormal
CT/MRI imaging. Among abnormal CT/MRI
imaging, structural brain abnormality, namely
cortical dysplasia (40%), and holoprosencephaly
(4.5%) were major finding.

Generalized epilepsy in the present study
was the only risk factor from multivariable
logistic regression analysis. However, in previous
studies of both Wirrell™ and Javad®, focal seizure
was a risk factor for intractable epilepsy. The
patient’s actual seizure pattern might start from
focal seizure and then turn to generalize seizure.
The semiology of seizure was from only parents
or care takers reports.

Wirrell and co-workers" | study in 1 and
36 months epileptic patients concluded that
risk factors associated with intractable epilepsy
during age less than 12 years at diagnosis,
developmental delay at time of diagnosis,
abnormal neuroimaging, and focal slowing on
initial EEG . Finding of this investigation
supported Wirrell’s included abnormal CT/MRI
imaging and delayed developmental at aged of
diagnostic.

Javad studied epileptic patients at age
of 15 years or less in Iran. They reported that
neurological defects, myoclonic seizure, male
gender, neonatal seizure, and age under one
year of diagnosis, were risk factors of having
intractable epilepsy® . Current findings at BAH
showed that major factors were neurological
defect and abnormal CT scan. At BAH, spastic
cerebral palsy was the only neurological defect
found same as reported by Javad’s.

The limitation in current study was
retrospective design and single center. It came
from chart review by ICD 10 coding G 400 -
409 in the past 10 years.Some data had been
missing. These patients’s data were eliminated
from research. Incomplete information or with
restrictions on entering data on the computer in
BAH came from the previously hospital system
that manual chart written was scanned into a
computer.

Some information was missing, even the
CT/MRI brain and EEG were disappeared from
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the system. The largest number of ruled out cases
was 145, accounting for 62 percent. This resulting
in small number of cases in the analysis. Some
risk factors were not significant as the previous
studies.

Conclusion

A comprehensive risk factors of intractable
epilepsy, namely developmental delay at diagnosis,
perinatal complication of birth asphyxia, prior
status epilepticus, generalize epilepsy, and
structural brain abnormality seen as abnormal CT/
MRI bran scan were found in children with seizure
between one month and three years of life from
BAH database using 12 years retrospective data.

These factors should carefully be monitored
by health practitioners in young patients with
seizure as a screening tools for intractable epilepsy
surveillance. Children with greater numbers of
predictors factors should be monitors carefully.
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Chi-square Test
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Severe
risk factors noIlVH  mild IVH
IVH Fisher Exact*

(n=78) (n=42) (n=8)

yes 7 14 5
severe metabolic acidosis 0.000

no 71 28 3

yes 9 20 7
bicarbonate therapy 0.000
no 69 22 1

sepsig*rirE 0.004
no 66 28 3

thrombocytopenia 0.000
no 70 33 2

*significant at p < 0.05 **maternal chorioamnionitis: all cases were
diagnosed by signs and symptoms and were not diagnosed by placental
pathology or amniotic fluid culture.

***extubated within 3 days: total 50 cases on ventilator in no IVH group,
32 cases in mild IVH group and 8 cases in severe IVH group.
**H*khsPDA: 27 cases were diagnosed by signs and symptoms and 33 cases
were confirmed with echocardiogram.

*HFFkepsis: 25 cases were diagnosed by signs and symptoms and 6 cases

were confirmed with positive hemoculture
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Incidence and Risk factors of Intraventricular
Hemorrhage in Preterm Infants
at Udonthani Hospital

Mingkwan Ubanisakorn

Department of Pediatrics, Udonthani Hospital

Background : Intraventricular hemorrhage (IVH) occurs most frequently in infants born
< 32 weeks gestation or with a birth weight < 1500 g. The frequency of the IVH in infants
born < 32 weeks gestation is 20-35 percent. The severity of IVH increases with decreasing
GA and BW. Mortality and morbidity rates increase as the severity of IVH increases.
Multifactorial etiology of IVH in preterm infants.

Objective : To determine the incidence and analyze risk factors of IVH among infants born
< 32 weeks gestation and with a birth weight < 1500 g admitted to Udonthani hospital,
Thailand, between January 2019 and December 2020.

Methods : A retrospective descriptive study (matched case control)

Result : Among 128 infants, the overall incidence of IVH was 39.1% (50 infants). Twenty
four infants (18.8%), 18 (14.1%), 2 (1.5%) and 6 (4.7%) were diagnosed as IVH grade I,
I, IIT and IV respectively. Subset analysis revealed that completion of antenatal steroid
therapy (p=0.038) and extubation within 3 days (p=0.001) were associated with a statistically
significant decrease in incidence of IVH. Furthermore, hypocapnia (p=0.038), hypercapnia
(p=0.003), pneumothorax (p=0.000), hypotension therapy (p=0.000), severe metabolic
acidosis (p=0.000), bicarbonate therapy (p=0.000), sepsis (p=0.004) and thrombocytopenia
(p=0.000) was associated with a statistically significant increase in incidence of [IVH.
Conclusion : The incidence of IVH was 39.1%. Completion of antenatal steroid therapy
and extubation within 3 days were associated with lower incidence of IVH. Furthermore,
hypocapnia, hypercapnia, pneumothorax, hypotension therapy, severe metabolic acidosis,
bicarbonate therapy, sepsis and thrombocytopenia was associated with an increase in
incidence of IVH.

Keyword : intraventricular hemorrhage, preterm infants
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Incidence and Outcomes of Febrile Neutropenia

in Pediatric Cancer Patients: A Retrospective

Descriptive Study

Wantip Saengthamworrakun, Surakarn Jansatjawan,
Siriporn Phongjitsiri, Nattaporntira Phalakornkul

Department of Pediatrics, Bhumibol Adulyadej Hospital, Medical Services, Royal Thai Air Force,
Paholyothin Road, Saimai, Bangkok, 10220 Thailand

Abstract

Background: Febrile neutropenia is the most common life-threatening complication of
pediatric cancer patients. Early diagnosis and empirical antibiotic administration especially
within 60 minutes improve outcomes and reduce mortality from febrile neutropenia.
Objective: To investigate on the incidence rate of febrile neutropenia, time to antibiotic,
and outcomes of patients.

Study design: A retrospective descriptive study

Material and methods: Pediatric cancer patients less than 15 years of age who were
diagnosed with febrile neutropenia in Pediatric Department, Bhumibol Adulyadej Hospital
between 1% January 2012 and 3 1% December 2018 were reviewed and analyzed. The protocol
was approved by the ethic review committee.

Results: There were fifty-four patients with 170 episodes of febrile neutropenia in this
study. The incidence of febrile neutropenia was 5.58 per 1,000 days of chemotherapy. The
most common underlying disease was acute lymphoblastic leukemia (68.2%). Time to
antibiotic within 60 minutes was reported in 39 episodes (22.9%). The mortality rate was
24%. The length of hospital stays and mortality rate of patients who had time to antibiotic
less than 60 minutes was not statistically different than those who had time to antibiotic
more than 60 minutes (p-value = 0.33).

Conclusions: The incidence of febrile neutropenia was 5.58 per 1,000 days of chemotherapy.
Knowledge of the local distribution of pathogens and their susceptibility patterns and prompt
initiation of effective antimicrobial treatment are essential in febrile neutropenia patients.
Keyword: Incidence, Febrile neutropenia, Pediatric cancer, Antibiotic, Outcome

Introduction

Despite being an uncommon disease in
pediatric, an estimated of over 360,000 total
childhood cancers occurring worldwide; 54%
in Asia and 28% in Africa'. The incidence was
around 187 per 1 million in children age below 19
year-old”. In Thailand, the incidence of cancer was
around 75 per 1 million®. The majority of pediatric
malignancies were hematologic malignancies
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including acute lymphoblastic leukemia (ALL),
acute myeloblastic leukemia (AML), lymphoma
and non-hematologic malignancies such as
neoplasm of the central nervous system. The
treatment of malignancies varied from medical
to surgical management depending on the site
of neoplasm. Child patients suffered from
hematologic malignancy. The adjuvant treatment
was mainly focused on chemotherapy. Though
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yielding a good prognosis of treatment, the
chemotherapy has main side effects of suppressing
blood components mainly anemia, leukopenia,
and thrombocytopenia that leading to infection
and other complications in patients®.

Febrile neutropenia (FN) is the most common
complication of patients with chemotherapy. FN is
defined as a single oral temperature measurement
of higher than 38.3 °C or more than 38 °C for two
consecutive times in 1-hour interval, with absolute
neutrophil count (ANC) less than 500 cells/mm?
or less than 1,000 cells/mm? with the tendency of
decreasing in the future’. Anusha et.al. reported
incidence of pediatric FN was 12.9 to 18.1 per
100,000 population in United States®. Wasithep et.
al. reported incidence of FN in adult patients was
24.8 per 1,000 days of chemotherapy per year in
Thailand’. There were few studies on incidence
of pediatric FN in Thailand. Empirical antibiotic
therapy had been shown to be beneficial and
decrease mortality rate®. The American Society
of Clinical Oncology (ASCO) recommended
antipseudomonal -lactam antimicrobial agents as
empiric therapy in FN patients’®. Time to antibiotic
more than 60 minutes was associated with
complications and decrease survival'®. Previous
study reported mortality rate of pediatric FN was
1.0 to 18.2% in Thailand*!'"-',

Therefore, we conducted this study to
determine the incidence rate of FN, time to
antibiotic, and outcomes of cancer patients.

Material and method

Pediatric cancer patients less than 15
years of age who were diagnosed with FN in
Pediatric Department, Bhumibol Adulyadej
Hospital (BAH) between 1% January 2012 and
31 December 2018 were reviewed and analyzed.
The retrospective study was approved by the ethic
committee (IRB no. 51/62).

All pediatric cancer patients less than 15
years of age who were diagnosed with FN by a
pediatrician, and admitted at the inpatient ward
BAH between 1% January 2012 and 31% December
2018 were enrolled. Exclusion criteria any cases
with incomplete data.

The international statistical classification
of diseases and related health problems (ICD-10)
and hematologic chart were reviewed.
Positive diagnosis in ICD-10 chosen included
agranulocytosis, ALL, AML, and chemotherapy.
Patient’s record forms were used to record
demographic data of all patients, including gender,
age, underlying diseases, type of chemotherapy,
type and duration of antibiotic, time to antibiotic,
laboratory included complete blood count (CBC)
and urinary analysis (UA), pathogens and source
of infection, length of hospital stay, and outcomes
of the patients''.

Definition of time to antibiotic was duration
between time of diagnosis FN and time of patients
receiving antimicrobial agents. High-risk patients
were patients who had absolute neutrophil count
(ANC) less than 100 cells/mm? or had signs and
symptoms of septic shock, including agitation,
confusion, poor tissue perfusion, hypotension, and
acute respiratory distress syndrome (ARDS)".
Low-risk patients were patients who had AND
more than 100 cells/mm?® and no complications.

The number of cases was 195 with is based
on a similar study in Thailand®. Sample size
calculation was chosen according to Noordzij’s
work'4.

Data were analyzed by statistical package for
the social sciences (SPSS) version 27. Descriptive
statistics was used for the general characteristic
of sample groups, namely frequency, percentage,
mean, and standard deviation. Chi-square test
was applied to analyze the association of time
to antibiotic with length of hospital stay and
mortality rate. The significantly statistical analysis
was set at p-value less than 0.05.

Results

Fifty-four patients experienced 170
episodes of FN in 30, 451 days of chemotherapy.
The incidence of FN was 5.58 per 1,000 days
of chemotherapy. Male was 61.1%. Mean age
was 7.1 £ 4.5 year-old. Median age was 1.8 to
10.8-year-old. One hundred forty-eight episodes
(87%) occurred in patients with hematologic
malignancies. The most common type of pediatric
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malignancy in the present study was ALL
(68.2%). Mean of initial ANC was 142 £ 175.5
cells/mm?®. Mean of duration after chemotherapy
was 8.8 £ 6.1 days. Demographic data and clinical
characteristics of FN patients were shown in
Table 1.

Tablel: Demographic data and clinical
characteristics of patients with febrile

neutropenia.
Characteristics and parameters n (%)

Gender

Male 33(61.1)

Female 21(38.9)
Age(years)* 7.1£4.5
Type of cancer*

ALL 116(68.2)

AML 24(14.1)

Rhabdomyosarcoma 6(3.5)

Ewing sarcoma 6(3.5)

JMMoL 5(2.9)

Neuroblastoma 4(2.4)

Osteosarcoma 3(1.8)

HLH 2(1.2)

Brain tumor 2(1.2)

Others® 2(1.2)
Complete blood count*

Hematocrit(%) 24.545.2

WBC(cells/mm3) 987.5+1,422.2

ANC (cells/mm3) 142.0£175.5

Platelets(cells/mm3) 80,020.6+87,883.9

Duration after last chemotherapy(days) 8.8+6.1

*meantstandard deviation, * Synovial sarcoma and
Burkitt’s lymphoma, ALL: Acute lymphoblastic leukemia,
AML: Acute myeloblastic leukemia, JMMoL: Juvenile
myelomonocytic leukemia, HLH: Hemophagocytic
lymphohistiocytosis, WBC: White blood cell, ANC:

Absolute neutrophil count
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The most common cause of fever was
unknown (45.3%). Clinically documented infection
was found in 54.7% including septicemia (29.1%),
respiratory tract infection (25.6%), urinary tract
infection (23.9%), and gastrointestinal infection
(15.4%). Microbiologically documented infection
was diagnosed in gram-negative bacteria (69.0%),
gram-positive bacteria (28.6%), and fungus
(2.4%). Three of the most common causative
pathogens of septicemia were Escherichia coli
(24.4%), Klebsiella pneumoniae (19.5%), and
Acinetobacter baumanii (14.6%). The most
common regimen of initial antibiotics was
combination of ceftazidime plus amikacin.
This regimen was the first choice of antibiotic
prescription in low-risk patients. Time to
antibiotic within 60 minutes was reported in 39
episodes (22.9%). More than half of the patients
(53.5%) received empirical antibiotics within 120
minutes. (shown in Table 2 and Figure 1)

Others 4 (9.8%)

Escherichia coli 5 (12.2%)

‘ Escherichia coli ESBL 5 (12.2%)
MSSA2 (4.9%)
MRSE 3 (7.3%) ' '. Klebsiella pneumoniae’s (12.2%)

Pseudomonas aeruginosa3 (1.3%)

MSSE 1 (2.4%)
Enterococcus feacium 2 (4.9%)

Streptococcus pneumoniae? (4.9%)

Klebsiella pneumoniae ESBL 3 (7.3%)

Acinetobacter baumanii MDR 3 (7.3%) Acinetobacter baumanii3 (7.3%)

Figure 1 Type of bacterial infection in febrile

neutropenia patients

ESBL: Extended spectrum beta-lactamase, MDR:
Multidrug-resistant, MRSE: Methicillin-resistant
Staphylococcus epidermidis, MSSA: Methicillin-sensitive
Staphylococcus aureus, MSSE: Methicillin-sensitive
Staphylococcis epidermidis
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Table2: Sources of infection, causative agents
and initial antibiotic used in febrile
neutropenia patients (n=170)

Characteristics of infection Frequency (%)
Sources of infection *
Unidentified 77(45.3)
Septicemia 34(29.1)
Respiratory tract infection 30(25.6)
Urinary tract infection 28(23.9)
Gastrointestinal infection 18(15.4)
Others 7(6.0)
No growth hemoculture 136(80.0)
Organism of hemoculture® 34(20.0)
Gram positive 12(28.6)
Gram negative 29(69.0)
Fungus 1(2.4)
Initial antibiotics
Ceftazidime + Amikacin 152(87.8)
Piperacillin/Tazobactam 9(5.2)
Meropenem 6(3.5)
Others 6(3.5)
Time to antibiotic (min)
<60 39(22.9)
61-120 52(30.6)
>120 79(46.5)
Duration of antibiotic (days)* 10.5+6.6

*mean+ standard deviation, *some patients have > 1 source

of infection, ® some patients have > 1 organisms

Antibiotic susceptibility of gram-negative
pathogens was shown in Table 3. Five episodes
of Extended spectrum beta-lactamase (ESBL)-
producing Escherichia coli (50% of Escherichia
spp.) and 3 episodes of ESBL-producing Klebsiella
pneumoniae (37.5% of Klebsiella spp.) were
found. Three episodes of Acinetobacter baumanii
resisted to Ceftazidime, Amikacin, Piperacillin/
Tazobactam, and Meropenem. All patients who
infected with MDR-Acinetobacter baumanii died.

The length of hospital stay and mortality
rate of FN patients for different time to antibiotics

were shown in Table 4. Mean of length of hospital
stay of patients who had time to antibiotic
less than 60 minutes was 21.5 + 16.8 days and
those who had time to antibiotic more than 60
minutes was 18.5 + 16.7 days. There was no
statistically significant different (p-value = 0.33).
The mortality rate in the present study was 24%
(13 patients). Mortality rate of patients who had
time to antibiotic less than 60 minutes and those
who had time to antibiotic more than 60 minutes
were 12.8% (5 patients) and 6.5% (8 patients),
respectively. There was not statistically significant
different between two groups (p-value = 0.16).

Table 3: Antibiotic susceptibility of gram-
negative pathogens

Drug sensitivity

Pathogens . o Piperacillin/
Ceftazidime  Amikacin Meropenem
Tazobactam
E. coli (n=10) 5 10 9 10
K. pneumoniae 5 7 6 8
(n=8)
A. baumanii (n=6) 3 3 3 3
P. aeruginosa 3 3 3 3
(n=3)

E. coli: Escherichia coli, K. pneumoniae: Klebsiella
pneumoniae, A. baumanii: Acinetobacter baumanii,
P, aeruginosa: Pseudomonas aeruginosa

Table 4: The outcomes of febrile neutropenia
patients for different time to antibiotics

(n=170)
Time to antibiotic (min)
p-value
<60 >60
Length of stay (days)** 21.5£16.8 18.5+16.7 0.33
Death* 5(12.8) 8(6.5) 0.16

*n(%),**mean+tstandard deviation

Discussion

FN is a medical emergency, and patients
suspected to have an FN should be treated with
empiric, broad-spectrum antibiotics immediately
after collecting a culture sample.
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The incidence rate of FN in this study
was 5.58 per 1,000 days of chemotherapy in
comparison with Wasithep’s study which reported
an incidence rate of 24.8 per 1,000 days of
chemotherapy’. As adults may have other medical
conditions, such as diabetes, chronic kidney
disease, they were a higher risk of infection more
than children. We had a limitation on studies in
Thailand were small and few researches were
released to determine incidence of pediatric FN.

Hematologic malignancy was found to
be the most common type of cancer (87%),
consisting of ALL (68.2%), AML (14.1%),
juvenile myelomonocytic leukemia (JMMoL)
(2.9%), hemophagocytic lymphohistiocytosis
(HLH) (1.2%), and burkitt’s lymphoma (0.6%).
These results were similar to those reported by
Chanchai et.al., in which the most frequent type of
cancer was also hematologic malignancy (91.7%),
consisting of ALL (66.7%), AML (21.7%), and
lymphoma (3.3%)'". Therefore, hematologic
malignancy had a higher risk factor of FN than
non-hematologic malignancy.

Infection was the most common
complication, that cause of increase mortality in
pediatric cancer patients with FN. Gram-negative
bacteria was the most common pathogen in this
study (69%). Escherichia colirepresented the most
common species (mean frequency of isolation
24.4%), followed by Klebsiella pneumoniae
(19.5%), and Acinetobacter baumanii (14.6%).
An increasing of multidrug-resistant A. baumanii
was also reported. These results were similar
to those reported by Chanchai et.al. that gram-
negative bacteria was the most common pathogen
(42.2%), consisting of Pseudomonas aeruginosa
and Escherichia col.

American Society of Clinical Oncology
(ASCO) guideline recommended anti-
pseudomonal antimicrobial agents for initial
treatment in FN patients'. According to hospital
protocol of FN for low-risk patients includes
combination therapy with ceftazidime and
amikacin was the first line treatment. For FN cases
who were in septic shock status, meropenem was an
initial treatment. The decision to add vancomycin
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should be discussed with the Infectious Disease
specialist. Sanpakit and colleagues reported
meropenem plus aminoglycoside used in a high-
risk group remarked in shock, hypotension,
poor tissue perfusion, ARDS, and sepsis. In the
low-risk group, Piperacillin/Tazobactam or 4%
generation cephalosporin were prescribed'.

Matthew et.al. reported 20% of FN patients
received antibiotics after diagnosis within 60
minutes'®. The finding from the present study
supported Matthew’s work. Some patients
experienced prolonged time to start antibiotics
after diagnosis due to a long period of transfer
from the out-patient department to the in-patient
department. Therefore, our setting should revise
protocols for shortening time to antibiotic and
transfer period.

Chanchai et.al. reported a mortality rate
of 18.8%". In this study, the mortality rate of
patients with FN was 24% (13 patients). Five
dead cases from 13 cases were classified in FN
patients who received antibiotics administration
within 60 minutes. One patient died from
MDR-Acinetobacter baumanii septicemia.
Two patients died from ESBL-producing gram-
negative septicemia, that delayed carbapenem
administration. One patient died from invasive
fungal infection. And the last one died from
intracerebral hemorrhage as a result of
complication of underlying disease.

In this study, length of hospital stay and
mortality rate were not statistically significant
different between patients who had time to
antibiotic less than 60 minutes and more than
60 minutes because limitation of small size of
population.

The mortality of FN patients can be
impacted by several factors, including severity
of underlying disease, host factor, virulent of
pathogens and treatment failure®. In the recent
years, multidrug resistant gram-negative bacteria
have emerged as important pathogens and a
serious challenge in the treatment of neutropenic
patients. In addition, antimicrobial resistance
and inappropriate empirical antibiotic treatment
have been linked to a worse outcome in cancer
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patients. The identification of a specific gap
between the institutional guidelines for FN
management and current practice will facilitate
updating currently available hospital guidelines.
According to our study, we need to adjust the
FN clinical practice guideline depending on
recent hospital antibiograms and microbial
sensitivity to guide empiric antibiotic treatment.
Increased rates of multidrug-resistance gram-
negative strains have been highlighted among
Enterobacteriaceae and nonfermenting gram-
negative rods, discontinuation of ceftazidime for
empiric therapy FN patients should be reviewed.
The limitation of our study are small size of
population and conducted in single cancer center.

Conclusion

In conclusion, this retrospective study
demonstrated the incidence of FN in pediatric
patients with cancer. The incidence of FN was
5.58 per 1,000 days of chemotherapy. Twenty-
three percent of patients received antibiotics
within 60 minutes. The mortality rate was 24%,
with gram negative septicemia being the most
common cause of death. Multidrug resistant
gram-negative rods have emerged as important
pathogens and demonstrate a worse outcome.
Knowledge of the local distribution of pathogens
and their susceptibility patterns and prompt
initiation of effective antimicrobial treatment are
essential in FN patients.
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A"siAnw Eosin-5 -maleimide (EMA) binding test
Tué’jﬂwtﬁn‘[snwﬁal,fimﬁammaumn\:i'w
17|si'lmnamn'mﬁ'uqnssu‘[ufsawmumqﬁqaansa"i

Ada av

o d! o 1 1,2 v A ﬂ 1,2
HANTHH OIVUYIHY 7, HUHaI UI1uwWIa -, tendsg ﬂﬂﬂﬂﬁﬁn’Nﬂ
% a a ¢
gAHu g3 leB U’ nazasuns selandna”’

%4 T
UNAAED
1 v 3 i o
ﬂ'J'lN!‘ﬂ‘l!?J'l : ﬂq‘lJIﬁﬂW“LNLllﬂ!ﬁ@ﬂLLﬂ\TLWIﬂ\?"lfJﬁﬂTfJVl@ﬂ“l/l']\?WHﬁﬂﬁﬁiJ (hereditary red blood
[ A~ a Aa o 1 Y a Aa a Y
cell membrane defect) L‘ﬂ‘lﬂiﬂ’ﬂllﬂ'lﬂ\lNﬂﬂﬂ@]‘ﬂ?ﬂ‘wuﬁ‘ﬂiimﬂf’ﬂﬁlﬂﬂﬂ'J”I?JNﬂﬂﬂﬁsUf’NIﬂﬁfiﬁiTQ
v A o Y 2 A = 1 Aa a ] A ] 1 dy Y J
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hereditary pyropoikilocytosis (HPP) ﬂh‘G]‘i’m1/]N‘ViEN‘]J;]U@m‘il,wmuimﬂiiﬂﬂanuﬂﬂ osmotic
fragility test (OFT) !L@]lf]Ju’J‘ﬁVliJﬂ'Nllﬂ'J']lJll'JGluﬂTi'JUﬁ]ﬂﬂ‘ﬂﬁﬂﬂﬂ Llﬁgﬁl‘ﬁigﬂgmaﬂufnﬁ@lﬁ')%lﬂu
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IBNIIANHY . ﬁﬂ?:l1ﬂ"liﬁi]ﬂﬂTQW@QﬂgU@]ﬂTﬁﬂ'Jﬂ?‘ﬁ EMA binding test blLlWII’JfJ‘ﬂ]lﬂ'i‘]_lﬂ”Ii'Juﬁ]ﬂfl
iU hereditary red blood cell membrane defect §A318 T3 14 718 (ﬂauwﬂ’m HS 7 519 ﬂa:uwﬂaﬂ
SAO 4 3518 ﬂ'ﬁlINTJ'JEI HE 3 51%) ﬂﬁllWﬂ'JEW]llﬂ'l'J“’TaWﬁﬁn\ﬁnﬂﬂ'liLL@ﬂGUﬂﬁlﬂﬂlaﬂﬂllﬂ\?@uﬂ
(other hemolytic anemias) IUIU 39 578 uazﬂqmuﬂﬂ@l (normal control) 31UIU 93 518
1 v Y Y
NaM3ANY : NaN13ATI9 EMA binding test W‘Uﬂﬂqmjﬂjﬂ HS 'laf1 % Y99 Mean Fluorescence
v Y Y 1 Y
Intensity (MFI) = 68.08 (SD 8.54) ngugilie SAO laa1 %MFI = 65.38 (SD 5.21) nquiile HE
Y v Y 4 Y 1
laf1 %MFI = 89.36 (SD 5.57) ngui178 hemolytic anemia 814 1AA1 %MFI = 96.10 (SD 6.94) Ngu
Y o w 4 o 1 Y
normal control 1Af1 %MFI = 100.33 (SD 5.55) awaay Wehimanlseuieunquetle HS oz
1 @ 1 1 Y 4 A T =
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= k4 an . . 1 Y 1 Y
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v Y . . A 1 Y Y o [ 3 X I ax
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Aad =
IBNIIANEN
7579 EMA binding test 91nA29819409AU04
2R Ao T A VoA Y
H331798 (blood samples) 4 NQUAD NAUN | Ej‘]J’JEJ HS
VoA Y 1A P VoA 1
nqui 2 {128 SAO ngui 3 ¢ilde HE nguit 4 nqu
2K A A a <4 A
Hilenin1zlaninaenInmsuanvoudiaonial
81 (other hemolytic anemias) Ineni S euieuny
[ Y Y Ao
NGNAIUAY (normal control) TABInIZAOARIUITINITY
4 o . . v 4
1011 EMA binding test taztiuinaslunyunesy
< 9 a o a s Y 9 <
M3NVVeYaN13IY AAsIzHVeYalaslynIsny
v >
FIVTINVDYANI WA ¢ HANITATI complete blood
count (CBC) 1A % Mean Fluorescence Intensity
a s Y aa aa a
(MFI) JtAs1znvoyatazadnlagadmayans sl
4
(Descriptive Statistics) Taelas Fisher exact test ©39
[ 1Y o
Pearson X test 1JSoUNOVANNTUNUTHANITATI
Y Aa wva 1 1 ~ )=}
narealfriamslundazngy uazileunguy
1 A o Yo A 1
a1 %MFI Tunqugthe HS naalasudealuaiaa
A ' Y 9 .
Nuanaenulaeles Mann-Whitney U'test lagl1/5insa
GraphPad Prism version 9.2.0 (332)
{ I a
M1301379 EMA binding test (319 2) 1511353
Y = = o <4 A =
goud 1UsAuyumivaulaaeaLad Ined EMA v
[ { Y o [ [ Y 4
113unTl5A1 band 3 uanirliliaar MFI aqensod
flow cytometer (Becton Dickinson BD Accuri C6 flow
o Y Y Aav o [
cytometer) Ingihimsanelugns wAseieunungy
Y
AuawN 3-5 :191uuAazA5 353 A1 EDTA blood
k4 Y
0.1 mL 919978 phosphate buffer saline (PBS pH 7.4)
g: Py Y <3 Y o @
2 5% TuaradTaanhnwauny EMA 0.5 mg/mL
(Sigma-Aldrich Company, Poole, Dorset, UK) Yarh
v vA Ay o A S o
uarnenguigiivies 1 dalueluiia anrinihl
g Y Y
111181978 PBS-bovine serum albumin (BSA) solution
Y
Y] Y
(0.5% BSA in PBS) 3 54 umﬁamﬂu PBS-BSA 1.4
2 v
mL 3AA1 MFI 1! FL1 channel 91011 H1IA N2 MFI
k4 ) 1 F2R
U normal control LAIUIAT MFI ﬂJ@QEj‘]J’JEJiJW
1~ = o J A o I
wW/FeueunuAmag normal control IagA1uIRTIY
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%MFI M3uilana A1 %MFI vo91)8 HS 1ag SAO
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ANBIN1TA5I0 EMA binding test 1uiaoa
Atheildsunsidaseiudu hereditary red blood
cell membrane defects $114IU5 14 510 Taeiifile
HS 7 510 {120 SAO 4 510 {128 HE 3 510 1Az
hemolytic anemia ’311!0] 39 919 ﬂtjll normal control
namadudeyannlszIagimisonuhnguiie
HS WA Hemoglobin 198 8.3 (6.8-10.7) ¢/dL i
MCHC 130 34.6 (27.4-35.6) o/dL 1182 @1 Hemoglobin/
MCHC ratio 0.24 (0.21-0.31) UAMUUANAINOEIN]
ﬁﬂﬁ’”lﬁillu (P<0.001) ﬁ‘].lﬂfju normal control Gld;;ﬂﬁﬂ'”l
Hemoglobin n@® 13.0 (11.2-16.5) g/dL A1 MCHC 19ae
33.7 (32.1-35.7) g/dL tiazfA1 Hemoglobin/MCHC ratio
0.39 (0.33-0.43) ualifianuuanaeiuiunguiie
SAO nguitle HE tag nguiilie hemolytic anemia
DU (3199 1)
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MmNl uaasdszianazHan1snsia CBC ¥o4d

Y aw
H3IUIY
sz 3Ag3 3% ngurs 3T
HS (1) SAO (2) HE (3) Other hemolytic Normal control
(n=7) (n=4) (n=3) (4) anemias )
(n=39) (n=93)
AL, N/ 52 212 2/1 23/16 43/50
01¢, median (range), kil 13.(5-20) 5(1-29) 2(1-4) 7(1-19) 11(4-31)
Hemoglobin, 8.3 12.7 9.9 9.0 13.0
median(range), g/dL (6.8-10.7)%  (9.3-14.7) (8.4-11.6) (5.5-13.9) (11.2-16.5)
MCV, median 75.8 68.25 72.2 68.1 83.6
(range), fL (49.0-82.7)  (58.3-88.3)  (59.7-80.4) (43.5-85.4) (77.1-102.0)
MCHC, median 34.6 33.4 343 325 33.7
(range), g/dL (27.4-35.6)* (25.8-35.7)  (31.1-35.8) (29.7-36.1) (32.1-35.7)
Hemoglobin/MCHC 0.24 0.36 0.29 0.27 0.39

ratio, median (range) (021-0.31)*  (0.29-0.47)  (0.25-0.32) (0.25-0.32) (0.33-0.43)

= A . 2 A =

éﬂzﬂnauu, hemoglobin (Hb); YU ALNALADALAIRAY, mean corpuscular volume
v 9 B . a 2 A

(MCV); A unasedd i Inatiuluiia@oaa, mean corpuscular

hemoglobin concentration (MCHC)

HAN1391379 EMA binding test wuﬂmcjmé{ﬂaﬂ
Y
HS laf1 %MFI 50.42-79.62, mean = 68.08 (SD 8.54)
nauiile SAO 1af1 %MFI 58.2-73.83, mean = 65.38
(SD 5.21) nguitiae HE 1As %MFI 83.02-99.83, mean
1 Y . . A 14
=89.36(SD 5.57) ﬂqmjﬂﬂﬂ hemolytic anemia DU Ia
N %MFI 85.47-109.35, mean = 96.10 (SD 6.94) a2
ﬂfjﬂJ normal control 116?]}?’1'1 %MFI 87.99-115.28, mean
=100.33 (SD 5.55) iofSouiiiensa %MFI ¥pIngu
Aile HS 1ag SAO WuNTuand19fungy normal
control, ﬂtjmélﬂﬂﬂ hemolytic anemia ’31!5] LLazﬂﬁjiJ
Atae HE eeeiiedfyaiudidy (P<0.001) 110
msifFeiounguiilag hemolytic anemia U7 LAY
ngu HE Tla1uuan@19iungu normal control
pentladAyneana (U0 3) wamsAny1 EMA
binding test Tunquiile HS nendsnnmsiuidon
Tugranariuanaiaiy e 2-3 dila, 5 dlarn
@ 4 % Yo A [ ~
waz 8 dilat nasmslasuiden uaasasgli 4
SrozranaanInilasuidoaiinanenl %MFI lag
WUIIN1IATIV EMA binding test Hadlasuiden
I~ (] Y @ < I o
Wunaieganes 5 d1la1 (HusseznaInadInms
lasudeanmimzanlumsaslruneitianglsa HS

120

1 100.33+5.55
100
96.10+6.94)
T 89.3645.57

L R e T e
I ns I
E 68.08+8.54
p <0.05 |
60— 65.38+5.21 |

MFI (%)

L p<0.0001

40+
p <0.0001
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51 3 namamanlSouiouan %MFI nquiile SAO,

HS, HE, others hemolytic anemia 81¥ normal

control
120
103.8
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60 732 77-78 4 Hs2
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20 - -
I
P<0.04
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1 2 2 4 5 6 ¥ 8 Week
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llﬂ@ﬂNGIfﬂLﬂu AdUU EMA binding test ﬁmmmmmu
{ ° Y o v aa o Y1
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Eosin-5 -maleimide (EMA) binding test in
hereditary red blood cell membrane defects
patients in Chulalongkorn Memorial Hospital

Pattramon Aungbamnet!?, Manussavee Prapphal'?, Yaowaree Kittikalayawong’
Supanun Lauhasurayothin'? and Darintr Sosothikul"**

'Clinical research for holistic management in Pediatric Hematology and Oncology

’Department of Pediatrics Hematology and Oncology, Faculty of Medicine, Chulalongkorn University

Abstract

Objective: Hereditary red blood cell membrane defects are inherited disease due to mutations
in various membrane or skeletal proteins. The common congenital red blood cell membrane
defects included hereditary spherocytosis (HS), southeast asian ovalocytosis (SAO),
hereditary elliptocytosis (HE) and hereditary pyropoikilocytosis (HPP). The old and the
classic methods used for the diagnosis is based on osmotic fragility test (OFT). OFT is labor
intensive and lack of sensitivity. We evaluated the performance the Eosin-5"-maleimide
(EMA) binding test to replace the classic OFT.

Method: Fourteen patients with hereditary red blood cell membrane defects (7 cases with
HS, 4 cases with SAO and 3 cases with HE) were enrolled. All these patients and 39 cases
of other hemolytic anemia underwent EMA binding test. 93 cases were analyzed as the
control group.

Result: In the EMA binding test, %Mean Fluorescence Intensity (MFI) in HS cases = 68.08
(SD 8.54), HE cases = 89.36 (SD 5.57), other hemolytic anemia cases = 96.10 (SD 6.94)
and normal control groups = 100.33 (SD 5.55), respectively. In HS and SAO cases, the
%MFI were significantly low compared to HE cases, other hemolytic anemia cases and
normal control groups, respectively (P <.001).

Conclusion: EMA binding test was an accurate and relative faster method to confirm
diagnosed HS and SAO.

Keywords: Hereditary red blood cell membrane defects, hereditary spherocytosis, Eosin-
5’-maleimide binding test.
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Comparison of outcome between INSURE
method and conventional mechanical ventilation
method after surfactant administration in
preterms with respiratory distress syndrome

Paralee Panpitpat
Department of Pediatrics, Udonthani Hospital

Abstract

Background : The INSURE method (Intubation-SURfactant-Extubation) is increasingly
being used to treat the respiratory distress syndrome in preterm infants and associated with
declining the necessity for mechanical ventilation and reducing it is associated adverse
events.

Objectives : To evaluate the effectiveness of surfactant therapy using conventional methods
for treatment of RDS are compared with surfactant administration, use of mechanical
ventilation for a brief period and NCPAP (Nasal Continuous Positive Airway Pressure)
(INSURE method)

Methods : A retrospective study was performed, including preterm newborn infants with
diagnosed RDS, who were admitted in NICU of Udonthani Hospital between 1% september
2017 and 31" January 2021. The patients were devided into two CMV (conventional
mechanical ventilation) and INSURE groups.

Results : The total number of neonates enrolled in this study was ninety. The mean gestational
age and birth weight were 29+3 weeks and 1,253+473 grams respectively. INSURE method
was successful in 19 among 23 (82.6%). The duration of mechanical ventilation, oxygen
therapy, and incidence of BPD, VAP, IVH were significantly decreased in INSURE group
in comparison to CMV group.

Conclusion : INSURE method is very effective method in the management of respiratory
distress syndrome. It is associated with decrease the need for mechanical ventilation, oxygen
therapy and decline in the neonatal mortality rate.Thus, it seems rational to perform this
method as the initial treatment for neonates with moderate to severe RDS.

Keywords : Respiratory distress syndrome, INSURE, Conventional mechanical ventilation,
surfactant
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Clinical characteristic of hospitalized patients
with Respiratory Syncytial Virus Induce-lower
respiratory tract infection
at Maharat Nakhon Ratchasima Hospital

Jiraruj Chomcheoy, Supannigar Yangai

Maharat Nakhon Ratchasima Hospital

Abstract

Introduction: Respiratory Syncytial Virus (RSV) is the leading cause of respiratory illness
in young children, often results in severe disease and hospitalization, particularly in children
aged < 5 years.

Objectives: To describe clinical characteristic RSV-induced LRI in hospitalized patients
and determine the different factors of patients with acute respiratory failure.

Methods: Collected data from the medical record of hospitalized patient with
RSV-induced LRI at Maharat Nakhon Ratchasima Hospital from 1 January 2012 to 31
December 2015.

Results: Of 1,227 enrolled patients hospitalized with ARI had RSV isolated from
nasopharyngeal secretions, 160 (13%) were RSV positive. Median age 11 (5-19.5) months,
more than half of patients were males 89 (55.6%). The underlying conditions were prematurity
20 (60%), BPD lung 10 (30%), CHD 8 (24.2%), asthma 5 (15.1%). The most common
presenting symptoms were cough 157 (98.1%) and fever 153 (95.6%). There were 37
(23.1%) patients who had acute respiratory failure and required assisted mechanical
ventilation, 7 (4.4%) patients clinical rundown leading to death. After adjusting for the
potential confounding factors, the independent risk factor of acute respiratory failure were
the presence of CHD (OR 9.1, p=0.013), prematurity (OR 6.1, p=0.028), initial categorized
as severe PRESS (OR 46.5, p=0.001)

Conclusion: The RSV infection was highest during August to December annually.

The most presenting symptoms were cough and fever. Underlying CHD, prematurity and
initial categorization as severe PRESS were risk factors for acute respiratory failure.

Keywords: RSV, LRI, symptoms, acute respiratory failure, children
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Persistent Pulmonary Hypertension
of the Newborn, Mortality Relating Factors
and Mortality Predictor

Usakorn Tesiri

Department of Pediatrics, Sunpasitthiprasong Hospital, Ubon Ratchathani

Background : Persistent pulmonary hypertension of the newborn (PPHN) is one of the
most serious, the most vulnerable, critical condition associated with high mortality rate and
morbidity among survivors, but the gap for critical neonatal care improvement is still
challenging to achieve better outcome, especially for non-pulmonary hypoplasia groups.
Objectives : To determine the incidence of PPHN in Ubon Ratchathani, the mortality rate
in Sunpasitthiprasong Hospital, factor(s) related to mortality and the ability of Score for
Neonatal Physiology and Perinatal Extension-2 (SNAPPE-II) as the mortality predictor.
Materials and Methods: The retrospective cohort study of PPHN patients admitted at
Sunpasitthiprasong Hospital, Ubon Rtachathani between 1 January 2016 and 31 December
2019. Mortality relating factors were analyzed. Ability of SNAPPE-II as a mortality predictor
was evaluated through area under curve (AUC) of the Receiver Operating Characteristic
(ROC) curve, through which cutoff point was identified.

Results : Of 103 patients, 60 dead, mortality rate was 58.3%. 88 infants born in Ubon
Ratchathani, the incidence was 1.27 per 1,000 live births. Preterm (adjusted OR 2.91, 95%
CI 1.13-7.54, p=0.028) and existence of complication(s) (adjusted OR 5.70, 95% CI 2.
08-15.63, p=0.001) were factors related to mortality. SNAPPE-II range was 0-87, median
36.0 and mean 39.48 + 23.98 (95% CI= 34.93-44.21), of which significantly higher in
non-survivors (52.83 +£20.28 vs. 20.84+14.23, p<0.001). SNAPPE-II model was considered
good mortality predictor as an area under curve of the receiver operating characteristic
(ROC) curve was 0.894 with cut-off point of 35, sensitivity 78.3%, specificity 83.7% and
relative risk 3.6

Conclusion : Incidence and mortality rate of PPHN were still high, compared with another
studies, nevertheless mortality rate was reduced from previous study in this same setting.
Preterm and existence of complication(s) were mortality relating factors. SNAPPE-II was
considered good, practical and feasible mortality predictor and 35 was cutoff point.
Keywords : PPHN, incidence, mortality rate, mortality relating factors, mortality predictor,
SNAPPE-II
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Comorbidity of pediatric epilepsy and outcome
in Udonthani Hospital

Kanokpan Rongnoparat', Panisra Sudachan’

Pediatric Neurologist 'Udonthani Hospital, °Neurological Instituteof Thailand

Abstract

Background : Epilepsy is an important neurological problem. Comorbidity of pediatric
epilepsy may associate with cognitive development and behavioral outcomes. There were
no reported data about pediatric epilepsy comorbidity and outcome in Thailand.
Objectives : To analyze comorbidity of pediatric epilepsy and compare its treatment
outcomes.

Methods : This study was a retrospective study. Chart reviewed database of the patient
who was diagnosis with pediatric epilepsy in Udonthani Hospital between January 2018
—December 2018 and were being followed up in the same year. Statistical data were analyzed
by STATA (version 15) program.

Results : There were 401 children with epilepsy, 217 male (54.11%). The average age was
8 years and 9 months. The average duration of epilepsy was 3 years and 4 months. 47.4%
of the patient had comorbidity (Intellectual disability 38.7% Cerebral palsy 15.7% and
ADHD 4.7%). 243 patients (60.75%) had seizure free within 2 year after first treatment.
44 patients (10.97%) had seizure reduction < 50%. Compared between the patient with and
without comorbidity group, the age and duration of epilepsy and treatment outcome in
comorbidity group were higher than in non comorbidity with significant in statistic (p-value
<0.05).

Conclusion : 47.4% of'the epilepsy patientshad comorbidity (Intellectual disability Cerebral
palsy and ADHD). Treatment outcomes was worsen in whom with comorbidity.

Keywords : Pediatric epilepsy Comorbidity in pediatric epilepsy Epilepsy outcome
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Assessment video media for parental education
program of childhood obesity in well child clinic

Alisa Wecharak!, Umaporn Suthutvoravut', Chularuk Kaveevivichi’?, Naiyana Neesanun®,
Patcharapa Thaweekul‘, Narumon Densupsoontorn’, Orapa Suteerojntrakool®, Ruangvith
Tantibhaedhyangul’, Oraporn Dumrongwongsiri'

"? Department of Pediatrics, Faculty of Medicine Ramathibodi Hospital, Mahidol University
’Queen Sirikit National Institute of Child Health
*Department of Pediatrics, Faculty of Medicine, Thammasat University
> Department of Pediatrics, Faculty of Medicine Siriraj Hospital, Mahidol University
® Department of Pediatrics, Faculty of Medicine, Chulalongkorn University
" Department of Pediatrics, Phramongkutklao College of Medicine

Abstract

Background: Childhood obesity is an important health problem. Parent education program
in well child clinic is one of the measures to prevent childhood obesity

Objective: To evaluate the childhood obesity education program using video media in well
child clinic

Methods: A quasi experimental research enrolled parents of children aged 4 months to 5
years visiting well child clinic at the 6 cooperated hospitals. Participants were asked to do
the 19-item test before and after watching the video, providing the knowledge of childhood
obesity. The score before (pre-score), after (post-score) watching the video, and the different
of the pre- and post-score (diff-score) were evaluated the associated factors with the post-
and diff-score were determined.

Results: One hundred and sixty-seven participants enrolled in the study. The score was
increased in 63% of participants after watching video. The mean post-score was significantly
increased compared to pre-score (15.74+2.4 and 14.0+2.7, respectively; p<0.001). Multivariate
analysis found showed education level was associated with pre-, post- and diff-score. While
age of participant had negative association with diff-score.

Conclusion: Parent education program using video media can improve parent knowledge
regarding childhood obesity. The video should be implemented in well child clinic for
effective childhood obesity prevention.

Keywords: childhood obesity, childhood obesity prevention, video, well child clinic, parent
education
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VERZ2RAB

OUR experience, YOUR confidence

VERORAB™, Rabies vaccine for human use, prepared on cell cultures (inactivated).

COMPOSITION. After reconstitution, 1 dose (0.5 ml) contains: Rabies virus*, Wistar Rabies PM/WI38 1503-3M strain (inactivated): >2.5 IU*** produced on Vero cells. / * quantity measured according to the international standard and
the NIH test. PHARMACEUTICAL FORM. Powder and solvent for suspension for injection. INDICATIONS : VERORAB™ is indicated for the prevention of rabies in children and adults. It can be used before and after exposure, as a primary
vaccination or as a booster dose. Posology and method of administration: Posology: VERORAB™ can be administered to adults and children, using the same posology. The vaccination schedule should be adapted in accordance with the
circumstances of vaccination and the subject's rabies immune status.PRE-EXPOSURE VACCINATION: Three doses of VERORAB™ (0.5 ml) should be administered on DO, D7 and D28 or D21. Booster doses and regular serological tests,
to assess the subjects’ seroconversion status, are recommended. VERORAB may be given intradermally (0.1 ml dose on day 0, D7 and D21 or D28).POST-EXPOSURE VACCINATION: Post-exposure treatment includes local non-specific
treatment of the wound, vaccination and passive immunisation with rabies immunoglobulins. The treatment should be adapted to the nature of the contact or of the wound, the condition of the animal and the patient’s rabies vaccination
status.

Vaccination of non-immunised subjects (subjects who did not receive pre-exposure vaccination) Intramuscular schedule Five doses of 0.5 mL of VERORAB are administered at DO, D3, D7, D14 and D28. Vaccination must not be
discontinued unless made possible by the animal’s health status.Rabies immunoglobulins should be administered at DO concomitantly with the vaccine, in case of WHO category Il exposureFor immunodeficient subjects, in the case of
WHO Category Il exposure rabies immunoglobulins should also be administered concomitantly with the vaccine.Vaccination of subjects already immunized (full pre-exposure vaccination confirmed) If pre-exposure vaccination was
performed less than 5 years before (cell culture rabies vaccine): two booster doses are administered at DO and D3. Rabies immunoglobulins are not necessary. This does ntot apply to immunodeficient subjects.Post-exposure vaccination
via intradermal route: This vaccine is of sufficient potency to allow its safe use in the WHO recommended intradermal post-exposure regimen in countries where relevant national authorities have approved the intradermal route for rabies
post-exposure treatment. Non-immunized individuals: The 2-site Intradermal regimen - 222011 known as original Thai Red Cross Regimen prescribes 1 injection of 0.1 ml at different sites on DO,D3,D7 and 1 injection at one site on
D28 (or D30) and D90 - 22202 known as updated Thai Red Cross regimen prescribes 1 injection of 0.1 mL at 2 sites on D 0, D3, D7, and D28. Fully immunized individuals: 2 injections on DO, D3. This schedule should not apply to
immunocompromised patients Undesirable effects. Minor local reactions: injectionsitepain, injection-site erythema, injection-site oedema, injection-site pruritus and injection-siteinduration. General reactions: moderate fever, shivering,
malaise, asthenia, headaches, dizziness,arthralgia, myalgia, gastro-intestinal disorders. (nausea, abdominal pain). Exceptional cases ofanaphylactoid reaction, urticaria, rash. The vaccine should be stored in a refrigerator (2°C - 8°C).
Do not freeze. Update as 9/2016

Ref.1.Stephen Toovey Preventing rabies with the Verorabs vaccine:1985-2005 Twenty years of clinical experience. Travel Medicine and Infectious Disease (2007) 5, 327-348
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TOGETHER WE CARE S : )
® ®

We know you want the best for the childen in your care. ‘

That’s why we’re committed to continuously supporting you in everything you do. ®

From the quality of every HEXAXIM® dose that leaves our fac

ies, to the moment Diphtheria, tetanus, pertussis (acellular, component), hepatitis B (fDNA), poliomyelitis

you vaccinate a baby against 6 major infections.’ (inactivated) and Haemophilus influenzae type b conjugate vaccine (adsorbed).

We will do everything we can to support you in keeping little ones protected and parents happy. ml_ ZlH wm >U< I_IO C mm < >00_ Z m

You will never stop caring and neither will we.

SANOFI PASTEUR )

1. NAME AND PRESENTATION: HEXAXIM is diphtheria, tetanus, pertussis (acellular, component), hepatitis B (rDNA), type b conjugate vaccine ( for injection in pre-filled syringe. 2. THERAPEUTIC
INDICATIONS: For primary and booster vaccination of infants and toddlers from six weeks of age against diphtheria, tetanus, pertussis, hepatitis B, uo__oa<m__._m and invasive diseases caused by Haemophilus influenzae type b :._.E 3. POSOLOGY AND METHOD OF ADMINISTRATION: Administer
viair route, the antero-lateral area of the upper thigh and the deltoid muscle in older children (possibly from 15 months of age). Do not administer by intravascular, intradermal or subcutaneous _z_mnzn: For dosage and schedule, please see full prescribing information.
4. CONTRA-INDICATIONS: Individuals with history of an msmui_mn.._o reaction after a previous to the acti or any of the excipients (gt yde, for vand 8). after previou istration
of Hexaxim or a gthe of unknown etlology, occuring within 7.days following prior veccination withya partussis contsining vacoine: Pertussis vaccine should not be eciminlstere to individusls with uincontroled neurologlo disorder
or uncontrolled epilepsy until treatment for the condition Vs e established, the condition has stabilized and the benefit clearly outweighs the risk. 5. SPECIAL WARNINGS AND PRECAUTIONS FOR USE: The vaccine may not prevent hepatitis B infection for unrecognized hepatitis B infection
presented at the time of vaccination. Immunisation should be postponed in individuals with moderate to severe acute febrile iliness or infection. Administration must be carefully considered in individuals who have a history of serious or severe reaction within 48 hours following administration of
vaccine containing similar components. The decision to give further doses should be carefully considered if any of the following events: temperature of = 40°C within 48 hours not due to another identifiable cause, collapse or shock-like state within 48 hours of vaccination, inconsolable crying last
23 hours within 48 hours of vaccination and convulsions with or without fever within 3 days of vaccination have occurred after receiving any pertussis containing vaccine. Individuals with a history of febrile convulsions should be closely followed up as adverse events may occur within 2 to 3 days,
post vaccination. The decision to give any vaccine containing tetanus toxoid should be based on careful consideration if Guillain-Barré syndrome or brachial neuritis has occurred following receipt of prior vaccine containing tetanus toxoid. It is recommended to postpone vaccination until the end of
immunosuppressive treatment or immunodeficiency. In chronic renal failure patients, an impaired hepatitis B is and admi of doses of hepatitis B vaccine should be considered. The vaccine must be administered with caution to individuals with thrombocytopenia
or bleeding disorder. The potential risk of apnoea and the need for respiratory monitoring for 48-72 h should bx when admi ing the primary series to very premature infants (born < 28 weeks of gestation) and particularly for those with a previous history of respiratory
immaturity. 6. DRUG INTERACTIONS: There may be a clinically relevant interference in the antibody response of this vaccine and varicella vaccine and these vaccines should not be administered at the same time. Must not mix with any other vaccines or other medicinal products. 7, PREGNANCY
AND LACTATION: Not applicable. Vaccine is not intended for administration to women of child-bearing age. 8. UNDESIRABLE EFFECTS: Very common: anorexia, crying, somnolence, vomiting, Injection-site pain, injection-site erythema, injection-site swelling, irritability, fever (2 38.0°C). Common:

crying, Injection-site induration. For rare and very rare side effects, see full prescribing information. 9. OVERDOSAGE: No cases of overdoses have been reported 10. PHARMACODYNAMIC PROPERTIES: . Bacterial and viral ined
(ATC code: JO7CAO9) (Version VO1-18) For more information, please see full prescribing information.
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