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Age distribution of RSV, hMPV and influenza virus
infections (2016-2017)

m0-2years @m3-S5years [D6-12years [J13-18years

019-30years E31-60years H>60 years
30 -

25 4

Positive specimens (%)

hMPV INF A+B

PeerJ. 2019 Apr 11;7:e6748.

= ' Yy A A a Y o '
s 1 mansznwvesnquorglugihedarelsamauaunmels RSV, hMPV uazlunialua) Auas B

Phylogenetic Analysis
Influenza A (H1IN1)pdmO09

AfThailand/CU-B39264/2023_Feb
AfThailand/CU-B39370/2023_Feb
AThailand/CU-H4147/2023_Mar
AlThailand/CU-B39313/2023_Feb
AlThailand/CU-B39766/2023_Mar
AlThailand/CU-B39607/2023_Feb
A/Ghana/1497/2023_6B.1A.5a.2a
AlThailand/CU-B39593/2023_Feb - 6B.1A.5a.2a
ABangladesh/30112021_6B.1A.5a.2a
|—laMctoria/4897f2022_NHr23.24

A/Chi _6B.1A.5a.2a.1
l—: AMWisconsin/67/2022_NH/23-24
ASouthAfricaR05613/2022/6B.1A.5a.2a.1 6B.1A.5a.2

32/2023_6B.1A.5a.2a

B Vaccine strains:
Southern hemisphere vaccine (SH/year)
Northern hemisphere vaccine (NH/year)

Sample collection

Jan-Mar 2020

I I I

AlSydney/572021_SH123
* Feb-Mar 2023 HElAVictoria/2570/2019_NH/21-23 =
AThailand/CU-B36824/2020_FEB
AfThailand/CU-B37035/2020_MAR

AWisconsin/588/2019_NH221-23
AMalaysia/33077419/2020_6B.1A.5a.2
AThailand/CU-B37406/2020_MAR
AThailand/CU-B36559/2020_FEB

AfThailand/CU-B36313/2020_JAN
AfThailand/CU-B36543/2020_FEB _
—= A/Thailand/CU-B36101/2020_JAN

[~ ADarwin/86/2018_6B.1A.5a

A/Guangdong-Maonan/SWL 1536/2019_NH/20-21
AfThailand/CU-B36840/2020_FEB
A/SouthAfrica/1192/2020_6B.1A.5a.1
AMHawaii/70/2019_NH/?20-21

119222018_6B.1A.5b

184972018_6B.1A.7
+—1ll ABBrishane/02/2018_NH/19-20_SH?20
——=e A/Canberra/20/2018_6B.1A.2

ABangladesh/1489/2018_6B.1A.6
/2872/2018_6B.1A.3

AOman/3192/2017_6B.1A.1
ANorway/1888/2017_6B.1A
AParma/1/2016_6B.1

AMichigan/452015_NH/17.19_SH/17-19

1542/2019_6B.2
AIC:

2009

Analysis based on HA1 gene
1 o o . . . o { ' o
31]‘?] 2 llﬁﬂﬂﬂﬁﬂ?ﬂﬁlwuﬁ antigenic drift "’Uﬂﬂvl’f]iﬁ HIN1 2009 ﬁWEﬂEﬂll’f]’f)ﬂWN"l]'lﬂ’]ﬂ‘%u
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outhAfricalPET28963/2023_3C.2a1h.2a.2a.3a.1
Influenza A (H3N2) AfThailand/CU-B40356/2023_May

AT U-B39978/2023_Apr

AThailand/CU-E2695/2022_Sej

Phyl oge n Etic An a lys is ’_Er‘ A/SouthAfrica/PET28896/2023_3C.2a1b.2a.2a.3a.1 )
AIS

B vaccine strains:

A/Thailand/CU-E2696/2022_Sep

o o A/Thailand/CU-B39736/2023_Mar
Southern hemisphere vaccine (SH/year) AfThailand/CU.E294472023 Mar ;C-gal?’b-
Northern hemisphere vaccine (NH/year) Afhailand/CU-E2900/2023_Feb a.ca.sa

AfThailand/CU-E2905/2023_Feb
ABangkok/P2881/2023_3C.2a1h.2a.2a.3a.1
A/Thailand/CU-B39559/2023_Feb
A/Thailand/CU-E2708/2022_Sep
A/Thailary H4124/2022_Sep
APortugal’210220/2022_3C.2a1b.2a.2a.3a
AHebei-Zunhua/1440/2023_3C.2a1b.2a.2a.3b

- AThai U-B40102/2023_Apr

* Jan-Mar 2023 * APeru/209072023_3C.2a1b.2a.2a.3
A/Thailanc J-B38664/2021_Nov

® Apr-]un 2023 —Lo AT d/CU-B38686/2022_Aug
< AMichigan'UOM10049030913/2022_3C.2a1b.2a.2a
IADarwin/9/2021_NH/22-24_SH/22-23

ADarwin/6/2021_NH/22-24_SH/22-23
————e A/Alabama/12/2022_3C.2a1b.2a.2a.1a
_:. A/Thailand/CU-E2704/2022_Sep
— AMYOGO/1013/2023_3C.2a1b.2a.2a.1
[_.—0 AMYO0GO/1026/2023_3C.2a1b.2a.2a.1b
ABaltimore/JH-187/2022_3C.2a1b.2a.2a.1
AMNorway/33212/2021_3C.2a1b.2a.2 -
A/SHIZUOKA/35/2023_3C.2a1b.2a.2b
A'South_AfricaR06028/2023_3C.2a1b.2a.2b 3C.2alb.
AfThailand/CU-B39526/2023_Feb 2a.2b
AfThailand/CU-B39717/2023_Mar .
e AKenya/121/2021_3C.2a1b.2a.2d
* AMichigan/'UOM10048598708/2022_3C.2a1b.2a.2c
A/Qatar/24-V1-21-3752470/2021_3C.2a1b.2a.2
ADarwin/141/2020_3C.2a1b.2a.1
_|—_"A/Cambodia/eDBZGJGOQDZD_NHfZ1-22

I APortugal/MS74/2020_3C.2a1b.2b
A Kaili/1832/2019_3C.2a2
AHong_Kong/2671/2019_NH/20-21_SH21
JAHong_Kong/45/2019_NH/20-21_SH/21

Sample collection
* Jan-Dec 2021

{ o o o { ' o
51U 3 uaamsna1eWug antigenic drift voala5a H3N2 2009 Mneewoanr1g9InIndu

B/Thailand/CU-B40391/2023_May n

H . B/Thailand/CU-E2997/2023_Jun
Phylogenetlc Ana|y5|s B/Thailand/CU-E2981/2023_May
B/Thailand/CU-E3003/2023_Jun

Influenza B B/Thailand/CU-E3010/2023_Jun

B/Thailand/CU-B40508/2023_May
. - B/Thailand/CU-E2992/2023_Jun
. Vaccine strains: Le B/Thailand/CU-B40198/2023_Apr

B/Thailand/CU-B40255/2023_M
Southern hemisphere vaccine (SH/year) et
Northern hemisphere vaccine (NH/year) %

B/Thailan B39534/2023_Feb
B/Thailand/CU-B40155/2023_Apr

B/Thailand/CU-B39337/2023_Feb
B/Thailand/CU-B40154/2023_Apr

B/Tha 1/CU-B39713/2023_Mar

Sample collection
° jan-Deczozo B/Mhailand/CU-B39143/2023_Jan
c 2022 | B/Thailand/CU-B40994/2023_Jun
_LI B/Thailand/CU-B40959/2023_Jun
B/Thailand/CU-B41027/2023_Jun

I BDenmark/14/2023_V1A.3a.2

* Apr-Jun 2023 'E: B/Thailand/CU-B39788/2023_Ma

WB/Austriai1359417/2021_NH/22-24_SH/22-23
—e B/Saint-Petersburg/RIl-8321S/2023_V1A.3a.2
——e BlCataloniaNSVH199824538/2023_V1A.3a.2 |
BMVictoria2110/2019_V1A.3a
B/Guizhou-Bijiang/1344/2022_V1A.3a.1
A/Thailand/CU-B36630/2020_FEB
AlThailand/CU-B36369/2020_JAN
AfThailand/CU-B36643/2020_FEB
A/Thailand/CU-WC06/2020_JAN
MWashington/02/2019_NH/20-22_SH/20-21
BFinland/202/2020_V1A.3
AfMhailand/CU-B36464/2020_FEB
BFes/121/2019_V1A.3
AfThailand/CU-B36618/2020_FEB
—e B/Perth/18/2019_V1A
-+ B/Perth/1036/2019_V1A.2
B/CastillaLaMancha/1090/2020_V1A.1
/Colorado/06/2017_NH/18-20_SH/19

o ——e BNictoria/02/1987

BF 30732013
I—O BlYamagata/16/88

i Analysis based on HA1 gene
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Study flow

Transfusion dependent thalassemia patients
T w.f. 2562-2564 $1uU 33 10 692 visits

v

v

Phase 1 (369 visits)
(1 uN3I1AN 2562 - 31 ﬂﬁﬂQTﬂN 2563)

Phase 2 (323 visits)
1 TMIAY 2563 - 31 NTNYIAN 2564

v

v

M3afi 1 Snvaziilveanguiedradiedn
Tsalanta9sadaie (n=33)
anya Sau Jouaz
INAH A 17 515
owa: Tno 21 63.6
01y (1)
1-5 9 273
6-10 14 424
>10 10 30.3
median [IQR] 7.8[6.7,11.6]
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Leucocyte poor redblood cells (LPRC) ﬁllgﬁv‘u ﬂﬁ"lﬁﬁu'UEJﬁl/‘]Jmaﬂ; Hb,
Het BW, Ht 3281 ferritin mM3a399mM3 1aa1 as19enem1 minsdniluy
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njiaea O 1udadiugeganosesay 45.4
(2] = Y %)) A 9
njiliaea B 508ay 30.3 njiliaen A 80z 15.2
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neuduiseu 2 6.1
ol11a 16 485
szon 12 36.3
Wsoy 3 9.1
aglusuneuiiaon 26 78.8
Foaa: o 21 63.6
nfiiden
A 5 152
B 10 30.3
(0] 15 45.4
AB 3 9.1
Hemoglobin typing
Hemoglobin H, Hemoglobin E trait 1 3.0
Hemoglobin H, B—thalassemia trait 4 12.1
[-thalassemia 1 333
B—thalassemia, Hemoglobin E trait 16 48.5
Hemoglobin E homozygous 1 3.0
mqﬁéuiﬁsﬁaﬂ (3)): median [IQR] (min, max) 25[08,55]  (0.4,11.6)
Srnudihoildsumiusaman 33 100.0
mansvilunuiluy 33 100.0
1asudaguilosiulinialin) 33 100.0
Fasiu 6 18.2
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Results from developing a holiday transfusion
pediatric thalassemia clinic

Sopon Assawapalanggool' Srisuda Assawapalanggool* Apinya Poonprayote’
! Pediatric section, Mae Sot Hospital, Thailand 63110
? Research unit, Nursing section, Mae Sot Hospital, Thailand 63110
? Pediatric nursing, Mae Sot Hospital, Thailand 63110

Abstract

Objectives: This study aimed to evaluate the development of a holiday transfusion pediatric
thalassemia clinic at Mae Sot Hospital, Thailand; established for the purpose of regular
transfusion among patients without school attendance disruption.

Methods: The observational study was conducted and the interrupted time series was
designed for data collection and analysis. A total of 33 patients (692 visits) were enrolled
in the study periods: reference period (1 January 2019-31 July 2020) and the developing
period (1 August 2020-31 July 2021). Baseline characteristics were analyzed using
descriptive statistics and baseline clinical parameters were compared. McNemar’s chi-
squared test was performed to compared counting data, and either paired t—test or Wilcoxon
matched—pairs signed-ranks test was for continuous data where appropriate. Multilevel
mixed—effects linear regression was performed to estimate the effect size of repeat measured
outcomes including hemoglobin, growth parameters and school absence days.

Results: Per capita percentage of height for age has increased annually by 1.4% (95%CI:
0.9%-1.9%; p <0.001) and average percentage of weight for age per capita increased annually
by 2.0% (95%CI: 0.8%—3.1%; p=0.001) and average school absence day per capita decreased
by 13.7 days per annum (95%CI: -14.2 to -13.3; p <0.001). However, patients’ compliance
to oral administration of iron chelation increased from 42.4% to 90.9% (p=0.257). Most
parents reported a high level of satisfaction regarding the holiday transfusion pediatric
thalassemia clinic.

Conclusions: The development of a holiday transfusion pediatric thalassemia clinic at Mae
Sot Hospital promoted growth and regular blood transfusions among its pediatric patients
with thalassemia without school attendance disruption.

Keywords: thalassemia, weekend, transfusion, school absence
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Outcome and Factors Associated with Mortality
of Extremely Low Birth Weight Infants in
Chiang Rai Prachanukroh Hospital:

A 10-Year Review

Kochamon Trirattanapa, Kanchana Preedisripipat, Suchadavee Thaimai

*Department of Pediatrics, Chiang Rai Prachanukroh Hospital

ABSTRACT

Background: Extremely low birth weight (ELBW, birth weight <1000 grams) infants have
high rate of mortality and morbidities. Survival of ELBW infants has increased with advance
neonatal intensive care managements especially widespread use of antenatal steroids,
mechanical ventilation and surfactant replacement therapy.

Objectives: To determine outcome and mortality risk factors of ELBW infants admitted at
Chiang Rai Prachanukroh Hospital.

Methods: A ten-year retrospective review of ELBW infants admitted to neonatal intensive
care unit between July 1, 2011 and June 30, 2021 was performed. Antenatal and perinatal
data were extracted and neonatal outcome to discharge was analyzed.

Results: During the study period, 203 live-ELBW infants were enrolled. One hundred and
twenty-two infants (60.1%) survived to discharge. Major morbidities were found in 55.7%
of survivors. Sepsis and respiratory distress syndrome were major causes of death. No infant
of birth weight less than 600 grams survived. Median birth weight of non-survivors and
survivors were 814 (interquartile range [IQR], 695-872.5) grams and 880 (IQR, 807-946)
grams respectively (p<0.001). Multivariate logistic regression analysis showed that lower
birth weight (adjusted odds ratio [aOR]=1.61 for every 100-gram decrease, 95% CI 1.
21-2.15; p=0.001), Apgar score at 5 minutes <7 (aOR=1.96, 95% CI 1.03-3.73; p=0.042)
and intraventricular hemorrhage (aOR=3.14, 95% CI 1.32-7.44; p=0.009) were significantly
associated with in-hospital mortality.

Conclusions: Every 100-gram decrease of ELBW infants, especially birth weight below
600 grams, exhibited high risk of mortality. Birth asphyxia and intraventricular hemorrhage
were also predictors for non-survival. This study can be useful for counseling and planning
of care for ELBW infants in tertiary care hospitals.
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Introduction

WHO newborn mortality report 2022 states
that 47% of children under-5 deaths happen in the
first 28 days of life or in neonatal period. One of
the most important causes of death is preterm birth
which mostly suffer from lack of quality care at
or immediately after birth or in the first days of
life'. Majority of preterm births occur in Africa
and southern Asia. From many previous studies,
morbidities and mortality of preterm infants have
significant relation to lower gestational age, lower
birth weight and initial care especially in the
respiratory system.

Extremely low birth weight (ELBW) infants
are infants born with a birth weight less than 1000
grams. In which almost the entire population of
ELBW infants are preterm birth, causing higher
rates of morbidities and mortality for these
children. Furthermore, disability and long term
care are often following after discharge of ELBW
infants and may lead to caregiver problems and
caregiver burden after that.

Survival of ELBW infants is increasing,
results from advance critical neonatal care and
development of medical technologies used in
neonatal intensive care units (NICU). However,
in Thailand, there is still limited study about
ELBW infants despite an increasing of this
population. This research focused on morbidities
and mortality of ELBW infants to obtain more
information leading to an upgrade in the standard
of care and improve survival of these vulnerable
infants.

Methods

This study was a retrospective cohort
study which clinical data were collected from
ELBW infants admitted in NICU of Chiang
Rai Prachanukroh Hospital from July 1, 2011
to June 30, 2021. Demographic data including
maternal characteristics, antenatal and perinatal
information were collected from summary of
labor record for inside born infants and referral
document for outside born patients.

Wﬁﬂ755ﬂy7!lﬁ&‘57751i)ﬂ7/lﬁ'ﬂwuﬁﬂﬂﬂ75!ﬁﬂ‘ﬂﬂﬁﬂlﬂ\77/l75ﬂlliﬂ!ﬂﬂ

Statistical analysis

Descriptive analyses were performed
for demographic characteristics and expressed
in percentage and median [interquartile range].
Comparison between survived and non-survived
infants was determined by Chi-square or Fisher’s
exact test for categorical data and by Mann-
Whitney U test for continuous data. Kaplan-
Meier survival curves were constructed with
survival distribution comparison by Log-Rank
test. Mortality risk factors were determined using
binary logistic regression analysis. Statistical
significance was accepted at p-value < 0.05. All
data were analyzed using the Statistical Package
for Social Sciences (SPSS).

Results

During the study period, there were 208
live-ELBW infants admitted to the NICU of
Chiang Rai Prachanukroh Hospital. Five infants
received no ventilation or interventions as parents’
wishes and were excluded from the study. The
remaining 203 ELBW infants were enrolled. Two
of these had congenital heart diseases (Tetralogy
of Fallot and Double outlet of right ventricle) from
prenatal diagnosis. One hundred and forty-nine
infants (73%) were inside born. Median [IQR]
of maternal age was 29 [23-34] years. Pregnancy
induced hypertension was the most common
obstetric complication (22%). Complete course
of antenatal steroid was given in about 40% of
cases. Seventy-nine (39%) infants were born by
cesarean section. (Table 1)

The median [IQR] of birth weight and
gestational age of enrolled infants were 849 [770-
931] grams and 27 [26-29] weeks respectively.
About half of them (52%) were extremely preterm
(<28 weeks) and 34% were small for gestational
age infants. Median Apgar scores at 1 and 5 minute
were 4 and 7 respectively. During resuscitation,
175 (86%) infants received intubation and 27
(13%) infants needed CPR.
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Table 1 Demographic characteristics of 203 ELBW infants

Neonatal

Birth weight, grams (median [IQR])

849 [770-931]

Gestational age, weeks (median [IQR]) 27 [26-29]

Extreme preterm (<28 weeks), n (%) 106 (52.2)
Male, n (%) 96 (47.3)
Multiple birth, n (%) 49 (24.1)
Inside born, n (%) 149 (73.4)
Small for gestational age, n (%) 69 (34.0)
Apgar score (median [IQR])

I-minute 4[2,6]

S5-minute 715,8]
Resuscitation details, n (%)

Intubation 175 (86.2)

CPR 27(13.3)

Maternal
Age, years (median [IQR]) 29 [23-34]
Significant medical problems, n (%)
Chronic hypertension 11 (5.4)
Diabetes 2 (1.0)
Cardiac 2 (1.0)
Renal 3(1.5)
Hematology 4(2.0)
HELLP syndrome 2 (1.0)
Significant obstetric issues, n (%)
PIH 45 (22.2)
PPROM 31 (15.3)
Antepartum hemorrhage 8 (4.0)
Gestational diabetes 5(2.5)
Prolapse cord 4(2.0)
Oligo/polyhydramnios 7(3.5)
Multifetal gestation 49 (24.1)
TTTS 4(2.0)
In vitro fertilization, n (%) 3(1.5)
Complete ANS, n (%) 81(39.9)
Cesarean section, n (%) 79 (38.9)

PIH Pregnancy induced hypertension

PPROM Preterm premature rupture of membranes
TTTS Twin-to-twin transfusion syndrome

ANS Antenatal steroid

Survival and morbidities

Of 203 ELBW infants, 122 (60.1%)
survived to discharge. No infant of birth weight
less than 600 grams survived, but survival rate
improved with increasing birth weight (Figurel).
In survival group, 68 infants (55.7%) had major
morbidities. Bronchopulmonary dysplasia
(BPD) (moderate/severe) was the most common
morbidity, diagnosed in 50.8%. The incidence of
all stages retinopathy of prematurity (ROP) was
20.5% and 19 of them (15.6%) required treatments
(>Stage III). Median [IQR] hospital stay of the
death and survival group were 7 [4-12.5] and 78.5
[65-99] days respectively (7able 2). Kaplan-Meier
survival curves of all ELBW infants stratified by
birth weight were constructed (Figure 2). Survival
curves were significantly better according to
increasing birth weight (p=0.001 by Log-Rank
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test). Eighty-one (39.9%) infants died. The major
causes of death were sepsis (43%), respiratory
distress syndrome (RDS) (17%) and pneumonia
(14%) as summarized in Table 3.
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Figure 1 Survival rate of ELBW infants by

birth weight
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Table 2 Outcome of 203 ELBW infants according to birth weight

Birth weight (grams)
500-599 600-699 700-799 800-899 900-999 Total
(N=6) (N=26) (N=28) (N=73) (N=70) (N=203)
Death, n (%) 6 (100) 14 (53.8) 16 (57.1) 28 (38.4) 17 (24.3) 81 (39.9)
Hospital stay, days (median [IQR]) 7 6.5 6.5 7 9 7
[4-65.5] [5-10.5] [3-9.5] [3.5-13] [2.5-24.5] [4-12.5]
Survival, n (%) 0 12 (46.2) 12(429)  45(61.6)  53(75.7)  122(60.1)
Survival with major morbidities 0 9(75.0) 8 (66.7) 28 (62.2) 23 (43.4) 68 (55.7)
NEC (>stage II) 0 1 2 5 1 9(7.4)
IVH (>grade I1I) 0 0 0 0 2 2 (1.6)
BPD (moderate/severe) 0 8 6 25 23 62 (50.8)
ROP (>stage I1I) 0 4 2 6 7 19 (15.6)
Hospital stay, days (median [IQR]) 0 105.5 85 79 71 78.5
[99-115] [75-102] [65-97.5] [61-92.5] [65-99]

Figure 2 Kaplan-Meier survival curves of
ELBW infants stratified by birth
weight

BW group
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--+800-899
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One case of 568 grams (29 weeks, triplet-B)
female infant died from sepsis at 226 days of
hospital stay.
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Table 3 Causes of death among 81 infants

Causes of death n (%)

Sepsis 35(43.2)
Culture confirmed 5(6.2)

Respiratory distress syndrome 14 (17.3)

Pneumonia (HAP/VAP) 11 (13.6)
Intraventricular hemorrhage 7 (8.6)
CHD (TOF, DORYV, Arrhythmia) 3(3.7)
Severe birth asphyxia 2(2.5)
Tension pneumothorax 2(2.5)
Pulmonary hemorrhage 2 (2.5)
Others (PPHN, PIE, Cirrhosis) 5(6.2)

HAP Hospital acquired pneumonia

VAP Ventilator-associated pneumonia

CHD Congenital heart disease

TOF Tetralogy of Fallot

DORYV Double outlet of right ventricle

PPHN Persistent pulmonary hypertension of newborn
PIE Pulmonary interstitial emphysema

Clinical characteristics of non-survival and
survival groups

Clinical characteristics compared among
non-survivors and survivors revealed that infants
who died had significantly lower birth weight
(p<0.001) and lower gestational age (p=0.015)
(Table 4). The rate of birth asphyxia (Apgar score
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at 5-minute <7) and hypothermia (admission
temperature <36.5°C) were significantly higher
in the mortality group (p=0.003 and p=0.006
respectively).

One hundred and eighty-five (91%) infants
required mechanical ventilation. Median [IQR]
duration of mechanical ventilation was 10
[4-29] days. Ninety-three (46%) infants received
surfactant replacement therapy. Both mechanical
ventilated and surfactant replacement infants were
not different between non-survival and survival
groups.

Respiratory distress syndrome was the
most common morbidity, diagnosed in 86% of
all ELBW infants and higher in non-survivors,
but did not reach statistical difference (p=0.061).
However, other neonatal morbidities such as

patent ductus arteriosus (PDA) which requiring
treatments, culture-confirmed sepsis, pneumonia
(HAP/VAP) and bronchopulmonary dysplasia
were significantly lower in non-survivors, except
intraventricular hemorrhage (IVH) was the only
morbidity that significantly higher in mortality
group (p<0.001).

Factors associated with mortality

According to multivariate logistic regression
analysis, lower birth weight (adjusted odds ratio
[aOR]=1.61 for every 100-gram decrease, 95% CI
1.21-2.15; p=0.001), Apgar score at 5S-minute <7
(aOR=1.96, 95% CI 1.03-3.73; p=0.042) and IVH
(aOR=3.14, 95% CI 1.32-7.44; p=0.009) were
significantly associated with neonatal mortality
(Table 5).

Table 4 Clinical characteristics and morbidities of non-survivors compared with survivors

Non-survivors (N=81) Survivors (N=122) p value
Maternal
Preterm premature rupture of membranes 11 (13.6) 20 (16.4) 0.585
Pregnancy induced hypertension 19 (23.5) 26 (21.3) 0.719
Complete antenatal steroid 31(38.3) 50 (41.0) 0.699
Cesarean section 26 (32.1) 53 (43.4) 0.105
Neonatal
Birth weight (grams) 814 [695-872.5] 880 [807-946] <0.001**
Gestational age (weeks) 27 [25-29] 28 [26-29] 0.015%*
Extreme preterm (<28 weeks) 47 (58.0) 59 (48.4) 0.177
Inside born 56 (69.1) 93 (76.2) 0.263
SGA 25 (30.9) 44 (36.1) 0.444
Apgar score at 5-minute <7 47 (62.7) 47 (40.5) 0.003*
Admission temperature <36.5°C 45 (55.6) 44 (36.1) 0.006*
Surfactant replacement therapy 33 (40.7) 60 (49.2) 0.237
Mechanical ventilated 77 (95.1) 108 (88.5) 0.109
Morbidities
Respiratory distress syndrome 74 (91.4) 100 (82.0) 0.061
Intraventricular hemorrhage 22 (27.2) 10 (8.2) <0.001%*
Necrotizing enterocolitis 7 (8.6) 22 (18.0) 0.067
Patent ductus arteriosus with treatments 21(25.9) 65 (53.3) <0.001%
Culture-confirmed sepsis 6(7.4) 26 (21.3) 0.008*
Pneumonia (HAP/VAP) 25 (30.9) 89 (73.0) <0.001*
Bronchopulmonary dysplasia 10 (12.3) 104 (85.2) <0.001%

Data are presented as number (%) or median [IQR].

* Significant increase in non-survivors according to Chi-square test.

** Significant lower in non-survivors according to Mann-Whitney U test.

+ Significant decrease in non-survivors according to Chi-square test.
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Table 5 Logistic regression analysis of risk factors associated with mortality

Univariate

Multivariate

Major predictors

Odds ratio [95% CI] Adjusted odds ratio [95% CI] p value
Birth weight (every 100-g decrease) 1.79 [1.36-2.35] 1.61 [1.21-2.15] 0.001*
Apgar score at 5-minute <7 2.46 [1.36-4.48] 1.96 [1.03-3.73] 0.042*
Admission temperature <36.5°C 2.22[1.25-3.93] 1.54 [0.82-2.88] 0.181
Intraventricular hemorrhage 4.18 [1.85-9.40] 3.14 [1.32-7.44] 0.009*

* Significant risk factors in predicting in-hospital mortality.

Discussion

In this study, the total survival rate of ELBW
infants admitted in Chiang Rai Prachanukroh
Hospital was 60.1%, which were concordant with
the survival rate of ELBW infants from reported
in Thailand’s nationwide data analysis (63%)>
and comparable with studies in other tertiary
care centers in Thailand which range from 32-
55%?°7. However, the survival rate was still lower
than some excellent centers such as Chiang Mai
University (78-81%) and Khon Kaen Hospital
(64%)%°. In comparison with different studies in
other countries, the survival rate was comparable
to the study by T. Sahoo et al. done in the tertiary
care hospital in North India which reported the
survival rate as 62%'°. Other researchers from
India also reported 52 - 61.3% of survived ELBW
infants''"'3, However, the number of ELBW
survivors was slightly higher in Hong Kong’s
Prince of Wales Hospital (79%) and 72.4% from
a large study done in California'*'3.

This study showed that lower birth weight
and lower gestational age had significant impact
on the mortality rate of ELBW infants similar
to many studies from developing and developed
countries'® !5 There was no infant born with
birth weight less than 600 grams survived, as
also reported by Neha T. et al who study in
Kalawati Saran Children Hospital in New Delhi'>.
The improvement of survival rate was almost
correlated to the increasing birth weight except
for the birth weight range in 700-799 grams which
had lower survival rate than the 600-699-gram
group. However, the 700-799-gram group had
less percentage of major morbidities presented in
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the survivors. Apgar score at 5 minutes also had
significant relation to the survival rate. Thorngren-
Jerneck and Herbst’s study indicated that Apgar
score at 5 minutes <7 was associated with
increased mortality and risk of severe neurologic
morbidity in infants'’. This study also presented
the same result that ELBW infants whose Apgar
score at 5 minutes <7 had significantly increased
in mortality. Moreover, admission hypothermia
also resulted in a significant effect on the mortality
of ELBW infants. These factors indicated
the importance of perinatal care and neonatal
resuscitation to the morbidities and mortality
of these infants. IVH was another factor that
significantly associated with mortality. Due to
further long term care and caregiver burden, most
of severe IVH cases in our practice were advised
for palliative care and resulted in fatality'®.

In this study, while 22.2% of ELBW infants
born from mothers diagnosed with pregnancy
induced hypertension and 15.3% had preterm
premature rupture of membranes, none of these
maternal characteristic factors significantly
affected ELBW mortality. This may result from
under diagnosed prenatal conditions in patients
living in rural areas which have difficulty in
receiving medical service and lead to improper
antenatal care.

The major causes of death in this study were
sepsis (43.2%) followed by respiratory distress
syndrome (17.3%) and pneumonia (13.6%) which
were different from most of the previous studies.
Many reports suggested that RDS was the leading
mortality of ELBW infants'* *. The decreased
mortality from RDS in this study encouraged the
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advantage of exogenous surfactant administration
which were used more commonly in later practical
care. However, sepsis was always one of the poor
prognosis conditions of ELBW infants.

As known that ELBW infants are vulnerable
patients and always be challenged in neonatology
practice, most of the ELBW infants hospitalized
in NICU are discharged with some morbidities.
Sixty-eight (55.7%) ELBW infants in this study
were discharged with significant complications,
which was comparable to study reported by James
G. etal. that 67.6% of ELBW survivors had major
morbidities'’. Significant BPD and ROP were two
of the most common morbidities. Moderate to
severe BPD was the highest incidence (50.8%)
of the major morbidities occurring in survived
ELBW infants. This result correlated with a large
number of ELBW infants were diagnosed with
RDS (86%) and were supported by mechanical
ventilation. Although survival of patients with
RDS is rising from advance medical care
technologies, the incidence of BPD is also
increased. Nowadays, there are many studies
focus on searching for a method to prevent
BPD. Reducing duration in invasive ventilation,
synchronizing non-invasive ventilation and
postnatal corticosteroids are proved to decrease
rate of BPD'-2!. Further improvement in practice
of ELBW infants care, especially early and proper
use of non-invasive ventilation is recommended
to facilitate better outcomes of these infants. ROP,
which was the second most common morbidity in
this study (15.6%) can also be prevented by lower
oxygen concentration and reducing mechanical
ventilator time?.

Conclusions

Lower birth weight was significantly related
to mortality of ELBW infants as every 100-gram
decrease, especially below 600 grams, exhibited
the reduction of survivors. Birth asphyxia and
intraventricular hemorrhage were also predictors
for non-survival. This study can be useful for
counseling and planning of care for ELBW
infants in tertiary care hospitals and also can be
a guideline to introduce new technology for the
standard of care.
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Prevalence and associated factors
of maternal anxiety and depression during
COVID-19 pandemic in Thailand

Wauttipat Pusanasuwannasri, Eksittha Chudhamatya, Jakjitkaur Sachdev
Department of pediatrics, Bhumibol Adulyadej Hospital, Medical Services, Royal Thai Air Force, Phaholyothin
Road, Saimai, Bangkok, 10220 Thailand

Backgroud: The worldwide outbreak of COVID-19 causes a major change in the way of
living of human being. In additional to physical problem, there are also mental health issues
that are significant increase during COVID-19 pandemic especially in maternal group.
According to the previous researches, they were found the increases in mental health
problems in maternal group. We aimed to study the prevalence and associated factors of
maternal anxiety and depression during late phase of COVID-19 pandemic in Thailand.
Objective: The primary is to evaluate the prevalence of anxiety and depression of mothers
during COVID-19 pandemic in Thailand. The secondary objective is to find out the associated
factors that impact mothers’ mental health status.

Method: Participants were mothers of children who visited outpatient department or admitted
inpatient department at Bhumibol Adulyadej Hospital, Royal Thai Air Force, Thailand.
Mothers completed questionnaires assessing demographic data and Thai Hospital Anxiety
and Depression Scale (HADS) scores for screening of anxiety and depression.

Result: Prevalence of maternal anxiety and maternal depression were 13.3% and 10.2%,
respectively. Multiple logistic regressions indicated that one significant associated factors
of maternal anxiety was recent COVID-19 infection of her child and associated factor of
maternal depression was length of admission more than three days.

Conclusion: Maternal anxiety and depression were significant during COVID-19 pandemic
in Thailand. Early screening for maternal anxiety and depression for early detection and
provide intervention is advantage for quality of children well-being.

Keyword: Maternal anxiety, Maternal depression, Associated factors, COVID-19 pandemic
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Introduction

COVID-19 was first reported in Wuhan,
China, in December 2019. It was spread rapidly
to all parts of the world. WHO officially classified
the spread of the virus as pandemic in March
2020 .

This pandemic had impacted children
worldwide due to many factors including the
closure of schools and daycare center, and
limitation of outdoor activities 2. Parents, mothers
in particular, were at risk of psychological distress
from social issue and financial problems * *.
There are research found that during stressful
situations, females were at increased risk for
anxiety and depression °. This bring the concerns
as maternal mental health is associated with
child maltreatment © and poor maternal-child
attachment ’. Children might be at a high risk for
negative outcomes related to maternal depression
among COVID-19 pandemic.

Longitudinal cohort study of maternal
anxiety and depression during the mid COVID-19
pandemic in Canada found that approximately
30% of mothers reported clinically significant
symptoms of anxiety or depression. Associated
factors with increased risk of maternal mental
health problem included income disruptions,
difficulty balancing home schooling with
work responsibilities, and difficulty obtaining
childcare ®.

To our knowledge, the study of maternal
anxiety and depression during COVID-19
pandemic in Thailand was sparse. This study was
aimed to evaluate the prevalence and associated
factors of maternal anxiety and depression
during COVID-19 pandemic in maternal group
in Thailand.

Materials and methods

A cross-sectional descriptive study
was performed during COVID-19 pandemic
in Thailand between January and September
2022. The study was performed at an outpatient
or inpatient department at Bhumibol Aduyade;j
Hospital (BAH), Royal Thai Air Force, Bangkok,
Thailand.
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A convenience sampling of mothers
whose children visited pediatric BAH outpatient
or inpatient departments were enrolled. Only
mothers who can communicate and read Thai
language were eligible to participate. Mothers
who were foreigners, refused to participate and
had previous history of psychiatric problem
were excluded. All participants were provided
informed consent before completed self-filling
questionnaires. Data collection for this study
was approved by BAH ethic committee (IRB
No.105/64).

The questionnaires that used to collect the
data, were divided into two segments. The first
part consisted of mother’s general information
such as age, previous underlying diseases,
education, employment status, income, numbers
of children, principal diagnosis of the children’s
illness, parenting status (living together with their
child or separation), family support and learning
method of their child (online learning or onsite
learning). The second part consisted of Thai
Hospital Anxiety and Depression Scale (HADS)
scores for anxiety and depression. The completed
questionnaires were collected in the sealed boxes
placed in outpatient and inpatient departments.

Thai Hospital Anxiety and Depression
Scale (HADS)

Thai HADS was used to screen maternal
anxiety and depression in this study. It was
a screening tool for anxiety and depression
translated from Hospital Anxiety and Depression
Scale (HADS)® since 1996 that contained 14
items of questions (7 items for anxiety and 7 items
for depression). This tool had a good reliability
and validity for both anxiety and depression
sub-scales, at the cut-off point of > 11. Sensitivity
of anxiety and depression sub-scales of Thai
HADS were 100% and 85.71% respectively,
while the specificity was 86.0% for anxiety and
91.3% for depression '°.

¢ o
NIWINNITNFAAAT NINHIAN-NULNBU 2566



Statistical analysis

The data were analyzed by using the Statistics
Package for Social Sciences (SPSS) statistic
version 27 (IBM Corp, NY, USA). Normality
was assessed by using the Kolmogorov-Smirnov
test. Continuous or ordinal data were presented
as mean and SD. Nominal data were presented as
median and percentile. Univariate analysis was
performed by using logistic regression modeling.
P-value < 0.05 was considered statistically
significant. Multivariate analysis was performed
via a multiple logistic regression modeling with
all significant factors from the univariate analysis.
All odds ratio were reported along with 95%
confident interval.

Results
Participant characteristics

285 out of 300 questionnaires were
completed. 15 participants refused to participate.
Total response rate was 95%.

General socio-demographic information
is shown in Table 1. The average age of the
participants was 34 years old. 41 mothers
(14.4%) had presence of underlying disease. 138
participants (48.9%) were the mothers of inpatient
children. Among the inpatient children, there
were 39 cases diagnosed with recent COVID-19
infection (infection within recent 2 weeks)
(13.8%).

Prevalence of maternal anxiety
and depression

The prevalence of maternal anxiety and
maternal depression during COVID-19 pandemic
were 13.3% and 10.2%, respectively.

Associated factors

As shown in Table 2 and Table 3, multivariate
analysis was done, after adjusting for the
confounding factors. Factor that significantly
associated with maternal anxiety was COVID-19
infection of their children (adjusted odds ratio
{aOR}, 4.69; 95% CI, 1.95-11.29; P<0.01). In
regard to factor associated to maternal depression,
it was a length of hospitalization of their child
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more than three days (adjusted odds ratio {aOR},
3.01; 95% CI, 1.21-7.45; P=0.01).

Discussion

To our knowledge, this study was one of
few studies to evaluate maternal mental health
problems during the COVID-19 pandemic in
Thailand. Prevalence of maternal anxiety and
depression in this study were 13.3% and 10.2%,
respectively.

From our study, it was a significant high
prevalence of anxiety and depression in mothers
who had a recent COVIDI19 infection child
during COVID-19 pandemic. Although, the
mother group was not a representation of general
population, the data may reflect the increase in
prevalence of anxiety and depression during
COVID-19 pandemic compare to Thai mental
health survey ' in 2013 which found prevalence
of anxiety and depression in general population
at only 0.3% and 1.8%, respectively.

As shown in Table 4, Dennis et al
(2017) meta-analysis studied the populations
from America, Europe, Asia and Africa in
non-pandemic era found 4.2% mothers had
clinically generalized anxiety disorder with 95%
ClIs ranging from 1.5% to 6.9% '. In this study,
the maternal anxiety increase during COVID-19
pandemic. Moreover, this study showed that the
maternal depression rate in COVID-19 pandemic
appeared to minimally increase about 1% from
non-pandemic era '*. Compare to our study which
the prevalence is higher, it seems that the mothers
of our study had higher risk of mental health
issues from the child’s illness and hospitalization.

During COVID-19 pandemic, the 2
Canadian studies by Cameron and Racine revealed
that the prevalence of maternal anxiety were 32.69
and 31.39%, and maternal depression were 41.51
and 35.21%, respectively *®. It could be assumed
that the difference of prevalence from this study
might be from two reasons. First, Canada (North
America) was experienced COVID-19 outbreak
more severe than Thailand (Asia). Second,
those two studies were done in early and mid
COVID-19 pandemic (2020, 2021 respectively)
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but this study was executed during late phase of
COVID-19 pandemic (2022). So the prevalence
of' each might refer to their geographical location
and phase of COVID-19 era.

Cameron et al (2020) revealed that an
associated factor of maternal anxiety was financial
strain while lower income, wage less than 10,000
THB, were not a significant risk factor for anxiety
in this study. Family support is the possibility
of lessening the risk from financial strain in
Thai mother as Thai families are often extended
families, it might be a family members to help
deal with financial burdens during the COVID-19
pandemic while North America families were
usually a nuclear family which may limited
financial support from family.

It was found that mothers who had children
that suffered from COVID-19 infection were at
higher risk of anxiety disorder. We suspected
that from COVID-19 was a new disease that
can cause many serious complications (Severe
pneumonia, Long COVID syndrome, MIS-C,
etc.). Furthermore, mothers whose children had
length of hospital admission of more than three
days were at an increased risk of depression. That
might be cause from the increase of hospital cost
and more severe disease.

The result in this study suggested that
mothers of children diagnosed with COVID-19
infection and whose children had a length of
hospital stay more than three days are at risk of
anxiety and depression. Anxiety and depression
screening tests should be performed for risk
group mothers, and early mental evaluation and
intervention by consultant psychiatrist should be
done to protect the childhood well-being.

Limitation

The results of this study based on
cross-sectional data that can determine only one
time point. The different of phase COVID-19
pandemic and study area which might affected
prevalence of maternal anxiety and depression.
Lastly the incomplete of some variation
might affected the result of this study too.
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Conclusion

The COVID-19 pandemic affected
everyone in the world especially parents. This
study revealed an increase in both maternal
anxiety and depression during COVID-19.
The associated factors of maternal anxiety was
mothers who had children with COVID-19
infection. And mothers whose children had length
of admission of more than three days were also
an associated factor for maternal depression.
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Iron Supplementation at Age 4 Months to
Prevent Iron Deficiency Anemia in Infants: A
Randomized Controlled Trial; Pilot study

Phuritchaya Warachit, Surakarn Jansutjawan, Nattaporntira Phalakornkul
Department of Pediatrics, Bhumibol Adulyadej Hospital, The directorate of The Medical
Services, The Royal Thai Air Force, Bangkok, Thailand
Pediatric hematology and oncology Division, Department of Pediatrics, Bhumibol Adulyadej Hospital,
The Directorate of the Medical Services, The Royal Thai Air Force, Bangkok, Thailand

Objective: To study the effects of iron supplementation on hemoglobin and iron status in
children aged 9 months old.

Method: This was a randomized control trial in a study group (n =20) and a control group
(n =20) of infants aged 4 months. The study group was given iron supplement (15 mg;1.5-2
mg kg/day). Meanwhile, the same dose of placebo was given to the control group. Hemoglobin
and serum ferritin were measured at age 4 months and 9 months (after the 5-month medication).
The primary outcome was the evaluation of hemoglobin and serum ferritin between the two
groups. Whilst, the secondary outcome was the prevalence of iron deficiency and iron
deficiency anemia at age 9 months.

Results: During 4-9 months, iron supplement significantly increased weight, serum ferritin,
change of hemoglobin, and serum ferritin between both groups. The prevalence of iron
deficiency anemia at age 9 months was decreased in the supplemented group.
Conclusion: After undergoing 5 months of iron supplementation, there was a statistically
significantincrease in hemoglobin levels and serum ferritin within the study group, compared
to the control group, at the age of 9 months. The prevalence of iron deficiency anemia in
the control group was 20%. However, the study group exhibited a lower occurrence of iron

deficiency anemia, specifically at 5%.

Keyword: Iron deficiency anemia, Iron supplement, Hemoglobin, Serum ferritin

Introduction

Iron deficiency anemia (IDA)is a common
condition that affects people of all ages, including
young children. [ron deficiency anemia can have
serious health consequences, such as impaired
physical and cognitive development in children .
To prevent iron deficiency anemia, it is important
to ensure that children have a diet rich in iron and
receive iron supplements.

Accordingtothe World Health Organization
(WHO),irondeficiency anemiais the mostcommon
nutrient deficiency affecting over two billion

people worldwide, especially in low- and middle-
income countries. Also, it becomes a significant
health issue in non-industrialized preschool
children with the prevalence of 39%©.

In Thailand, according to the South East
Asian Nutrition Survey of Infants and Children the
prevalence of iron deficiency (D) with or without
anemia in urban and rural Thailand ranged between
32.3-38.9%, while the prevalence of IDA ranges
from 4.2-8 8%, These findings suggest that ID and
IDA might impact the health and development
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of children in Thailand, particularly inurban and
rural areas .

Daily iron supplementation during infancy
was recommended by the American Academy of
Pediatrics (AAP) and World health organization
(WHO), Ministry of Public Health, Thailand,
and The Royal College of Pediatricians of
Thailand. The recommendations were unequal
drugsizes and small drug sizes (I mgkgday),
and some recommendations for intermittent
iron supplementation, but there was issues with
complaints about drug use in practice “°.

WHO recommends a hemoglobin level
of 11 mgdL or higher in children under 5 years
of age as the threshold for normal hemoglobin
levels. The diagnosis of iron deficiency is typically
based on serum ferritin (SF) test to measure the
amount of iron stored in the body. According to
the Cochrane Database of Systematic Reviews
(2021), the cut-offs between 15-30 mcg/L yielded
100+ sensitivity and 98% specificity for the value
of SF <30 mcg/L".

This study aimed to determine whether iron
supplementation could prevent iron deficiency
anemia in children aged 9 months.

Materials and Methods

Study Population

Healthy 4-month-old infants attending the
Bhumibol Adulyadej Hospital (BAH) during October
2020-December 2022 were considered for enrollment
in a randomized, controlled trial. Only infants who
met the following criteria were considered eligible:
(1) gestational age 37-42 weeks, (2)birthweight more
than 2,500 gm. Exclusion criteria for this study
included the following: (1) congenital disease and
genetic disease, (2) gastrointestinal disease, (3) renal
disease,4)thalassemia. The purpose of the study was
explained and consent was obtained from parents
ofeligible infants.

In this study, anemia is defined as serum
hemoglobin level < 11 g/dL. Iron deficiency refers
to serum ferritin level < 30 ng/ml. Iron deficiency
anemia signifies serum hemoglobin level
<11 g7dL and serum ferritin level < 30 ng/ml.
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Randomized and Blinded patients

Patients were randomized into an
intervention group and a placebo group by using
the computer-generated numeric code. At the
initial appointment (4 months of age), infants were
examined and blood samples taken for complete
blood count (CBC), serum ferritin, and hemoglobin
typing. Iron supplement or placebo were given to
infants for 5 months’ supply 4-9 months of age).
The follow-up was done by telephone every month
after medications to inquire adherence and side
effects from iron supplementation and placebo.
The 9-month infants returned to the hospital for
blood sample collection and CBC, serum ferritin
testing.

This study was a double blinded randomized
control trial. Names of each patient was replaced
by a numeric code. The medications were also
objectively blinded, namely iron supplement (15
mg/0.6 ml Ferdek drops, average dose 1.5-2 mg
kg/day) and placebo equal to iron supplement (All
iron supplement and placebo manufactured by
OLIC(Thailand) Limited Bangpa-In, Ayutthaya,
Thailand, under license of RANBAXY (Thailand)
Co., Ltd. Bangkok, Thailand, approved by Thai
Food and Drug Administration). The medications
were labeled with a numeric code and six bottles
assigned to one patient. The code was not revealed
until final data analysis. Ferdek drops and placebo
had similar bottle features, color, and odor.

Statistical Analysis

This study used of IBM SPSS statistics 23
software for data analysis. Shapiro-Wilk test was
used for assessing the normal distribution of data.
Chi-square test was used for categorical data, while
independent t-test and Mann-Whitney tests were
used for continuous data. The data was reported
using various statistical measures such as mean,
standard deviation, median, range,frequency, and
percentage. The results are considered statistically
significant if the p-value were less than 0.05.

The trial wasregistered at Thaiclinicaltrials.
org with the Trial Identifier number:
TCTR20230112002.

¢ o
NIWINNITNFAAAT NINHIAN-NULNBU 2566



Result

There were 42 patients eligible for the
study. However, two patients were excluded
due to thalassemia trait. Thus, the patients were
divided into a study group n=20) and a control
group (n=20). There was no significant difference
gender, gestational age, gravida, route of delivery,
body weight atbirth, length at birth, and maternal
factor (Age, hematocrit, MCV)between two groups
as shown in Table 1.

Table 1 Basic demographics data among the
randomly assign iron supplement (study)
andplacebo (control) groups

Study Control

m=200  (n=20) Pvalue

Male* 12 (52.5) 11 (47.8) 0.75
GA (days)** 269 (9.0) 271 (11) 0.24
Gravida** 2(1.0) 2(1.0) 0.92
Vaginal delivery*** 10 (52.6) 9 (47.4) 0.75
BW (kg)*** 31402 3.1£02 0.68
Maternal

Age (years)*** 27.9+3.7 30.0+3.7 0.08
Hct (%)*** 342+28 338+27 0.62
MCV (fl)*** 81.7+6.7 81.9+74 0.95

*N (%),**Median (Interquartile range),***Mean + Standard deviation
(SD), GA: gestational age,

BW: body weight at birth, Length: Length at birth, HC: newborn head
circumference, Het:hematocrit, MCV: mean corpuscular volume

There was no significant difference of
anthropometrics and laboratory measurements
at age 4 months between both groups (Table 2).
Nonetheless, infants at age 9 months in study
group had body weight more than control group (9.5
0.7), 9.3 (0.9), p-value=0.004). as also higher in the
study group than the control groups at 9 months
of age (58.0 (13.3), 37.5 (16.0), respectively p-value
<0.001). Overall, at age 4 months, 2 patients (10%)
had ID in study group comparing with 1 patient (5%)
had ID compared to 1 patient (5%) in the control
group. At age 9 months, only 1 patient (5%) in the
study group had ID compared to 5 patients (25%)
in the control group. Besides, 1 patient (5%) in the
study group was diagnosed IDA when compared

with 4 patients (20%) in the control group, with no
statistical difference (p-value=0.15).

Table 2 Anthropometrics measurement and
laboratory measured in iron supplement
(study) andplacebo (control) groups

Study Control

(n=20) =20y  Pvalue

4 months

BW4 (kg)*** 737+£0.14 7.43+0.13 0.127

Hb4 (g/dL)*** 10.8+09 114+24 0.36
Hct4 (%0)*** 339+26 344+£25 0.51
MCV4 (fl)*** 7224325 72.8+3.90 0.28
Ferritin4 (ng/ml)** 47.0(16.3) 47.0(25.8) 0.75
EBF* 6(30) 5(25) 0.72
Fe def4* 2(10) 1(5) 0.56
9 months

BW9 (kg) *** 929+04 9.00+04 0.004
Hb9 (g/dL)*** 11.6+0.8 11.3£0.6 0.14
Hct9 (%0)*** 347+22 338+1.9 0.17
MCV9 (fl)*** 744+50 729+39 0.32
Ferritin9 (ng/ml)** 58.0 (13.3) 37.5(16.0) <0.001
Fe defo* 1(5) 5(25) 0.18
IDA9* 1(5) 4(20) 0.15

*N (%),**Median (Interquartile range),***Mean + standard
deviation (SD), BW4: body weight at age 4 months, Length4:
length at age 4 months, HC4: head circumference at age 4
month, Hb4: hemoglobin at age 4 months, Hct4: hematocrit at
age 4 months, MCV4: mean corpus vascular volume at age 9
months, Ferritin4: ferritin at age 4 months,, EBF: exclusive breast
feeding, Fe def4:number of patients had iron deficiency at age 4
months, BW9: body weight at age 9 months, Length9: length at
age 9 months, HC4: head circumference at age 9 month, Hb9:
hemoglobin at age 9 months, Hct9: hematocrit at age 9 months,
MCV9: mean corpus vascular volume at age 9 months,Ferritin9:
ferritin at age 9 months, Fe def9: number of patients had iron
deficiency at age 9 month,

IDA9: number of patients had iron deficiency anemia at age 9
months.

A comparison of different values at 4
months and 9 months of age yielded a higher
change in weight, hemoglobin, and serum ferritin
levels during 5 months’ trial (Table 3). There
was more significant difference of change in
weight between 4 months and 9 months of age
in the study group (2.05 + 0.50) than the control
group (1.697 + 0.89) (p-value=0.005). Whereas,
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the change in hemoglobin of the study group
(0.4 £ 0.6) was higher than the control group
(-0.22 + 1.0) (p-value 0.02). Also, the change
in serum ferritin level was higher in the study
group (6.9 £ 11.8) than the control group (-12.1 +
13.6) (p-value 0.02, table 3). There was an
increase of average serum ferritin (6.9 ng/dl) in
the study group. Meanwhile, the placebo group
had a decrease of average serum ferritin (5.1 ng/
dl). Moreover, a statistically significant change
of hemoglobin level in infants age 9 months was
observed in the study group (p-value 0.02, in
Table 3). The highest increase in serum ferritin
of infants was up to 73 ng/dl. All infants in this
study had no serious adverse effects from iron
supplementation or placebo such as vomiting,
and abdominal pain.

Table 3 Measurement of anthropometrics and
change in laboratory results over 5 months in
the iron supplement (study) group and the placebo
(control) group

Study Control

(n=20) (n=20) p-value
BW change (kg)***  1.93+0.38 1.57+0.17 0.005
Hb change (g/dL)***  0.4+0.6 -0.22+1.0 0.02
Hct change (%)*** 0.8+0.8 -0.6+3.0 0.06
MCYV change (fl)*** 22+34 04+6.0 0.2
Ferritin change 5.0 (18.5) -11.5(21.8) <0.001

(ng/dL) **

**Median (Interquartile range), ***Mean + standard deviation
(SD), BW change: the change in body weight change during 5
months, Length change: the change in length change during 5
months, Hb change: the change in hemoglobin change during 5
months, Het change: the change in hematocrit during 5 months,
MCV change: the change in mean corpus vascular volume
during in 5 months, Ferritin change: the change in ferritin
during 5 months.
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Route of delivery and serum ferritin
Figure 1 The relationship between route of
delivery and serum ferritin

Children who underwent cesarean section
at birth had lower SF levels at 4 months old than
those born through normal delivery. Nevertheless,
no difference in SF levels was noted at 9
months old. Infants with iron supplementation
had higher iron levels than those without iron
supplementation. Thus, factors affecting SF
levels at 9 months old were likely related to iron
intake, not the route of delivery (Figure 1)
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Figure2 The relationship between breast

feeding and serum ferritin

Infants fed with iron-fortified formula,
regardless of whether or not they received iron
supplements, had similar serum ferritin levels
at 9 months, with no difference from the levels
at 4 months. However, this was not the case for
exclusively breastfed infants. Those with iron
supplements had significantly higher serum ferritin
levels at 9 months than those at 4 months. Whilst,
infants without iron supplements had significantly
lower serum ferritin levels at 9 months than those
at 4 months. Thus, iron supplementation was
crucial for iron improvement in the exclusively
breastfed infants (Figure 2).

Discussion

In this study, iron supplementation could
decrease the prevalence of iron deficiency and
iron deficiency anemiain infants at age 9 months.
There was more statistically significant increase
of weight gain, hemoglobin level, MCV, and
serum ferritin in the study group than the control
group at age 9 months. Thus, iron supplementation
may be more effective to reduce the incidence of

iron deficiency in the study group rather than the
placebo group.

Correspondingly, Magnus Domellof, et al.
(2000) ® reported that there was a low proportion
of IDA (<3%) in all groups of 4-month infants
in Sweden but in Hondurus. In Honduras, iron
supplementation significantly affected Hb
(increase of 8.6 g/L, both groups combined).
In Sweden, iron supplementation during 4-9
months significantly had an effect on Hb
(ncrease of 4.5 g/L, p=.002). In Honduras, the
iron supplementation after 5 months resulted in a
decrease prevalence of iron deficiency anemia at
9 months (5%) when compared with the placebo
(29%). This was compatible to our study for the
same prevalence of IDA after iron and placebo
supplementation.

Likewise, Pasricha Sant Rayn, etal 2013)®.
showed that the daily iron supplementation
in infants aged 4-23 months could effectively
reduce anemia. However, the adverse effect profile
of iron supplements and the impacts on child
development and growth remained uncertain.
This was compatible to our study that iron
supplementation reduce iron deficiency.

S. Jain et al 2000) ' revealed that the highly
significant impact of early iron supplementation
was also observed on the prevalence of anemia
(@ < 0.001) for 23.8% in infants with regular iron
supplementation from the age of 6 months and
68.4% in those with either occasional or irregular
iron supplementation, or no iron supplementation
as elicited by history.

These results are similar to the findings of
Nicolai Petry, et al. 2016)'", which demonstrated
that providing up to 15 mg iron per day during
infancy led to a 4 g/l increased mean hemoglobin
(P <0.00D), a 17.6 ng/L increase in mean serum
ferritin concentration (p <0.001) and areduced the
risk for anemia by 41% (p <0.001), iron deficiency
by 78% (ID; p <0.001) and iron deficiency anemia
by 80%.

In contrast, Kathryn G. Dewey, etal. (2002) 2.
Only at 4-6 months among those withinitial
hemoglobin (Hb) <11.0 g/dL. There was no
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significant main effect of iron supplementation
on morbidity, nor any significant interaction
between iron supplementation andsite. There was
an interaction between iron supplementation and
initial Hb.

This differ from the findings of Chenxi Cai,
etal. (2017) *® Iron supplementation had no
significant effect on iron deficiency or iron
deficiency anemia, serum ferritin level, or
hemoglobin level.

Study limitation

This study has limitations. First, the follow-up
should be longer than 5 months on developmental
outcomes. Second, this was a single center study
with a relatively small number of patients.

Conclusion

After undergoing 5 months of iron
supplementation, there was a statistically
significant increase in hemoglobin levels and
serum ferritin within the study group, compared
to the control group, at the age of 9 months.
The prevalence of iron deficiency anemia in the
control group was 20%. However, the study group
exhibited a lower occurrence of iron deficiency
anemia, specifically at 5%. Consequently, iron
supplementation appears to effectively reduce the
prevalence of iron deficiency and iron deficiency
anemia among infants at the age of 9 months.

However, further study is recommended in
different sites with higher number of populations.
Also, the advantage of iron supplementation
should be evaluated to ratify and elucidate on
child health improvement.
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Hyrsznnachnniss
P
anudulaiagauazdsassd () (Fooaz) 1(1.6) 0 0.484
aa
3Emsnaea
NADANNTOINADA (L) (?aﬂas) 33(54.1) 15 (51.7) 0.894
fdanana () (Gevaz) 28 (45.9) 14 (48.3)
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ANC (cell/mm”), range 468 — 5,551 355-5,552
Mean + SD 2,570 + 1,356 2,370 + 1,452 0.727
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#Wa CBC 913 Division of AIDS (DAIDS) W./. 25606

*hemoglobin (Hb), mean corpuscular volume (MCV), red blood cell
distribution width (RDW), mean cell hemoglobin concentration (MCHC),
white blood cell (WBC), absolute neutrophil count (ANC)
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A study of anemia in neonates receiving
antiretroviral prophylaxis for prevention of
mother-to-child HIV transmission compared

between standard and high risk groups

Chansinee Sunawinworarat, Pra-on Supradish

Department of Pediatrics, Queen Sirikit National Institute of Child Health (QSNICH)

Abstract

Background: According to prevention of mother-to-child HIV transmission (PMTCT)
program, neonates in standard risk group receive zidovudine (AZT) for 4 weeks and in high
risk group receive AZT and lamivudine (3TC) and nevirapine (NVP). Both AZT and 3TC
can cause anemia.

Objective: To compare prevalence and associated factors of anemia and transmission rate
of HIV infection among neonates in standard and high risk group.

Methods: A retrospective observational study of neonates in PMTCT program at QSNICH
during 2017-2019, was done. Results of complete blood count at 1-month-old age and results
of anti-HIV at 18-month-old age were compared.

Results: There were 62 (68%) and 29 (32%) neonates in standard and high risk groups.
The prevalence of anemia at 1-month-old age were 69% and 69% equally in both groups,
(OR 0.982, 95% CI: 0.378-2.550) (p-value 0.97), which most of them had mild anemia
(60% and 50% respectively, p-value 0.883). The proportion of anemia was higher in preterm
(90.9%) than term neonates (66.3%) (OR 5, 95% CI: 4.479-5.619) (p-value 0.016) BW
< 2,500 g (88.9%) than BW> 2,500 g (67.1%) (OR 3.9, 95% CI: 3.141-5.497) (p-value
0.011) and HC <P, at 1-month-old age (86.4%) than HC =P, (63.8%) (OR 3.6, 95% CI:
3.033-4.593) (p-value 0.046). Transmission rates of HIV infection were 0% and 3.4% in
standard and high-risk groups (OR 1, 95% CI: 0.967-1.109) (p-value 0.141) sequentially.
Conclusions: The prevalence of anemia at 1-month-old age was not significantly different
among neonates in standard and high risk groups. Preterm, BW <2,500 g, HC at 1-month-
old age <P, were associated with anemia. Transmission rate of HIV infection in high risk
group was 3.4%.

Key words: PMTCT, standard risk, high risk, anemia, AZT, 3TC, NVP
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118¢ Mann-Whitney U test 310312¥ANULANAIYD
%@gm%@najmﬁw Chi-square test Lg Fisher’s exact
test AATITHANULANAIIVDITOYATDINGUAEY
Logistic regression LaAIANNFNIUTTZHI195 11U
Fufild (day of fever) fumansramanoalfiiams
(laboratory findings) Tuga/ti1 scatter plot Az AATIZH
ANuFNWUT (correlation) 418 Pearson’s correlation
118¢ Spearman rank correlation Tﬂﬂuﬁmwaﬁlugﬂﬂlm
ﬁ'uﬂizﬁm?ﬁﬂﬁuﬁuﬁ (Correlation coefficient; 1)
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p-value <0.05
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INFIUVOYAIHALITA ICD-10 WK IENIHNA 434
| 9 1 . .
318 Lﬂu"lﬂlﬂ’mmaqmw (A 920:Chikungunya virus
9
disease) wazlviaad (A 90: Dengue fever, A 970:
Dengue without warning signs BagA 979: Dengue,
. o < Y 9
unspecified) 31124 330 319 1Hulvievegamenaz
9 A o Y 9 9
luiaaRdruau 44 uaz 286 510 Taogiheluilnvegs
Y 4 o ]
MYV UNUNNITAADDN 6 318 18 5 T18v5eIT ol
a A A 4y v
Auyssinag 1 IWUMIAAFDIUTINAIY LAY NUF
1 9 9 o @ o
Peluastnasimsiaeensiuiu 74 510 Tae 46
] o a H 4
Tenysziben iauysaiiaz 28 118 NUMIAATEDY
' Y o q ¥ Y A Y s = A Y
sauade Mlunugihenwunamnmsanyine yie
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91gUREN I 15 UNMssnunaaniuinausgs
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AWBINT U TINANNUTHAATIINNH VAN
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gugumsatnelsailuuinveslvavegaienio
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ftheadinergifesnda 15 1 aldsumsidadeTsamugiudeya ICD -10+
vy
Tugaedaua 1 unsraw 2561 - 31 garan 2565

w an1iAuIgs

(n=330)
dihel¥hadegaas dihel¥iasn
(n=44) (n=286)
dihefidhnanimsiasen (N=6) gihefidunanimsineen (n=74)
i 5 nwszidiewliauysal N 46 nwszdewhiauysel
a A A s a X A4 .
1 wumsaaedus Al 28 numsaaednsINAY
v v
i 4 ¢ o 4 9
dihel¥hadegaaeidunammsaadn gihelfasiiidhinamimstad
Atheogideenii 1s nmnmssnundreeims1d Atheegiesndt 1sUmnmssnudieeims 14
v 1) P | 9 agyga A o ' EJ o £ agya A o
mmeiviinansramanealgianseuduns wdeiviinansramerealgianstudums
e lsadluanvesldiadegeaie Fiwelsadluwinvesldiasd
n=38) n=212)

U 1 wwiamsane
*[CD-10=International Classification of Diseases, Ten Revision; ICD-10 llslgl)ﬂﬁﬂslgllﬂfﬁmﬂ (chikungunya
fever)=A 920: Chikungunya virus disease; ICD-10 Riaen (dengue fever)=A 90: Dengue fever, A 970:

Dengue without warning signs U8 A 979: Dengue, unspecified.
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nauAtheunaaimsine 250 1enuely  Uegameuazluen inuanuuana1eueInguey
A0 8.3+4.01 daardrumeIeAon 1.2:1 Taewy  twe uazlindszdidn (a13en)
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dwlvgjeglunguery 5 daneend 10 1 nazeorg 10
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INUBDYNI 15 ﬂtﬂummu 100 519 (5989240.0) ting MINN 1 UEAIANHUININAAUNNHITUUD

EX]
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94 319 (3080 37.6) MUY DIYUINUASUDITAN UsemInNIANYI (n=250)

o w

A = o o Y
WU 0.2 Liag 14.8 ﬂ@mm@m WUIﬁﬂﬂigﬂ'l@'J]lﬂllﬂ
Total CHIKF

a Y o Y v A A Y DF cases
UUNIYNDNAY (3080 8.4) T1aeTHIY (7080 2.0) Parameters cases ases 0T Pvalue
A ] ' A A Y (n=250) (n=38)
neuia (3eeaz 1.6) Aznsoueu lsidFniia (Sovas -
- 2 9 Age (years) 83+4.0 8.8+4.0 8.2.£4.0 0.389
0.8) latina19NMIWIABINAN (50882 0.4) Lag R
a ge group; n (%)
Y Y Y 9 9
Tsnoau (Govaz 0.4) Tnogiheluinvegeats 38 51e . 1 yeans Hed 163 o@D 0519
=~ o I PR Y o
naozmssnuuilugihouenuazgiielusiuu 8 © l10<5 years SA80 5032 40089 039
uaz 30 ;eaudey giheldeed 212 elanus - Sto<10years 100(400) 16(421)  84(96) 0744
mssnuutludiheuenuaziilielusmau 125 waz * 1io<15yours 94076 15095 ETH 076
o W 4 Y 9 :n (%
87 Meawday TaoonlTouiounilelialylae Sexin )
* Male 135 (54.0) 22 (57.9) 113 (53.3) 0.601
* Female 115 (46.0) 16 (42.1) 99 (46.1)
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Total CHIKF
DF cases
Parameters cases cases P-value

(n=212)
(n=250) (n=38)

Underlying disease; n (%) 34(13.6) 4(89.5) 30(14.2) 0.548

« Allergic rhinitis 21(8.4) 3(7.9) 18 (8.5) 1.000
¢ Thalassemia 5(2.0) 0(0) 524 1.000
e Asthma 4(1.6) 0(0) 4(1.9) 1.000
*  G-6-PD deficiency 2(0.8) 0(0) 2(0.9) 1.000
« IDA 1(0.4) 0(0) 1(0.5) 1.000

% mean + SD. CHIKF=chikungunya fever; DF=dengue fever; G-6-
PD=Glucose-6-Phosphate Dehydrogenase; IDA=iron deficiency anemia.

21N1ILUATLDINTIUAA]
v Y % o 9
Tunguitle 250 swenumiseguivaesly
9 v
U ASWINNWITUMITNYT (day of fever at 1% visit)
A [ A v tﬂ‘ 1 Y A tﬂ' 9
A9 3 U (1de, 2-4) TagermsNnUIINAIEAD AaY
= Y g’ Y Y =
9o (Fovaz 42.0) lorhyn (7ouaz40.4 ) Noude
Y Y Y 9 Y
(50802 12.4) 1anes (Sevaz 7.2) wazilave (5ed
az 7.2) lagliAunagsueunginIg 38.4+1.0 0371
[ 4 Y
Al (°C) A3793 WNMENVHY 65 518 (39892 26.0)
< a 9 Y
AARVUTNUNDY 9 518 (50882 3.6) 5181A8 8 518
Y <3 a Qy = . .
(59882 3.2) AARUUSNMAN (epigastrium) 401 1 518
Y < a 9 4
(59802 0.4) NARVUTIUNOIATUUIIVY (right upper
4 Y v 9
quadrant) TnailionlSeuiisugilelviiavegeais
9 = v Y 9 9 1) [
wazlumsinungihelulevegsaomnsunmssnu
~ A A Y g % 3 ' @
Msawennadedluiunaniseguaundi 2.5 u
a o % A o Y
[(Wae, 1-7] vs. 3.0 U [WaA®, 1-7], p-value 0.002) A8
ANNALYUNHUNMENGINI (38.8+1.0 °C vs. 38.3+1.0
9 9
°C, p-value <0.001) WU81M3UI9U0 (50802 39.5 vs.
v 4 v
5088¢ 1.4, p-value <0.001) LAZHY (58882 55.3 vs.
Y Y v Y 9 =1
59882 20.8, p-value <0.001) lawinnngieluiaed
e w J PR v v
Taodmsueinslethynnulugielylavegeais
Y Y v Y =3 Y 9
lavesnigilensd (30saz 23.7 vs. So0az 434,
p-value 0.023) (715197 2)

= (= = o an Y <1 4 Y
misAnyufFeuiisuanyasnaainvegilesinlaliavegaate
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H Y
MINN2  HAAI0INIT 81NITHAAIVDIH 0
A AUUTANVITUMITTAYI (n=250)
Total CHIKF
DF cases
Parameters cases cases p-value
(n=212)

(n=250) (n=38)

Day of fever at 1" visit (days)B 3.0(1-7) 2.5(1-7) 3.0(1-7) 0.002
Clinical manifestations; n (%)

« Arthralgia 18(7.2) 15 (39.5) 3(1.4) <0.001
91 (42.9) 0.484

« Nausea/vomiting 105(42.0) 14 (36.8)

« Abdominal pain 18(7.2) 0(0) 18 (8.5) 0.084

« Diarrhea 31(12.4) 3(7.9) 28 (13.2) 0.268

¢ Cough/rhinorrhea 101 (40.4)  9(23.7) 92 (43.4) 0.023

Peak body temperature 38.4+1.0 38.8£1.0 38.3+1.0 <0.001

at 1" visit (degree Celsius)®

Physical signs; n (%)

* Rash 65 (26.0) 21(55.3) 44 (20.8) <0.001

«  Abdominal tenderness 9 (3.6) 0(0) 9(4.2) 0.362
Site of abdominal tenderness; n (%)

+ Epigastrium 8(3.2) 0(0) 8(3.9) 0.612

« RUQ 1(0.4) 0(0) 1(0.5) 1.000

%mean+SD Bmedian (minimum-maximum). CHIKF=chikungunya fever;

DF=dengue fever; RUQ=right upper quadrant
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4.4) aavlaonideu (Seeas 3.2) uraluaesihn (Sovas
o Y o
2.8) tapan A lva (3082 2.0) TagnuA1ILHN 1 319
v 3 Y v v { o Y
(Govaz 0.4) 1Wugihelvihavegamenvazdngile
| Y v o Y A Yo a 1 o Zd
Hulaevassniileaugaiauaz luliermsdngidn
o [ I
TuvaziimMssnen taznueIn1sedewuiaen
Y I PR 9 as = I
1510 (Fovaz 0.4) iuntheluesntioimsendewily
Y Y v
a1 239 Tuvashidyanadmazszdunnudn
[ L 4 a ] [
areglununilng Taglinuanuuana1avoining
v Y > ! a
unsnyoulugi)ienadoIngy (13199 3)

d' Y a va
MINN 3 LLﬁﬂQNﬁﬁ‘i’)ﬂﬂNﬁ@\iﬂQUﬁﬂWi CBC
v Ay Vo aa o
o 'J‘L!‘Vlulﬂi‘ﬂﬂﬁ’lufﬂﬂﬂjﬁﬂ (n=250)
CHIKF
Total cases DF cases
Parameters cases p-value
(n=250) (n=212)
(n=38)
Day of fever (days)p 4.0 (1-8) 3.0 (1-7) 4.0 (1-8) 0.001
Complete blood count (CBC)
Hemoglobin (mg/dL)u 124+1.1 125+ 1.0 124+12 0.711
Hematocrit (%)® 37.9+3.6 379+32 38.0+34 0.954
‘White blood cell (/mm3)‘3 5,050 6,250 4,600 <0.001

(1,700-21,500) (3,400-13,400) (1,700-21,500)

Platelet count 217.0 244.5 213.5 0.114
(x10¥mm*)P (99.0-539.0)  (99.0-409.0)  (100.0-539.0)

% mean+SD Pmedian (minimum-maximum). CHIKF=chikungunya fever;

DF=dengue fever
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d’ Y o* d‘ o aa A [
MINNN4 UFANNNITUNTNYDU LLﬁ%WﬂTﬂimTiﬂ MINNS UFEAIANHUININAAUDINUANA TNV
P < 9 9 = = [
— AihoanlviavegamenlFouiisuny
Total cases DF cases PR < Y =
Parameters cases p-value A ‘]J AYLE ﬂvlé‘u AN
(n=250) (n=212) A
(n=38)
Complication; n (%) Multivariate analysis
« New onset rash 57 (22.8) 5(13.2) 52(245)  0.145 Variables Adjusted Odds ~ 95% Confidence
. p-value
+ New onset diarrhea 11 (4.4) 12.:6) 1047 1.000 Ratio Interval
*  New onset Nausea/ 8(3.2) 0(0) 8(3.2) 0.162 « Arthralgia 26.00 6.22-109.01 <0.001
vomiting + Rash 3.58 1.53-8.41 0.003
+ Oralulcer 7(2.8) 2(5.3) 524 0288 « Cough/thinorrhea 0.46 0.18-1.20 0.113
* Epistaxis 520 0@ 524 1000 « Arthralgia at discharge 8.66 0.65-115.6 0.103
« Seizure 1(0.4) 1(2.6) 0(0) 1.000
« Hematemesis 1(0.4) 0(0) 1(0.5) 1.000 A )
. @ﬂﬂ§1ﬂ!!ﬁ$mﬂ!ﬁuﬁ)!!u$
Median fever 42.0 40.0 47.0 0.385

clearance time (hours)"” (24.0-68.5)  (25.0-55.0)  (24.0-80.0)

Outcomes of treatment

 Arthralgia at discharge; 7(2.8) 6(15.8) 1(0.5) <0.001
n (%)

« Status at discharge, 250 (100) 38 (100) 212 (100)

Alive; n (%)

£ hedian (IQR)
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The comparison study of the clinical
characteristics of chikungunya and dengue fever
in children at Bamrasnaradura Infectious
Diseases Institute

Punyavee Srikirin , Visal Moolasart

Bamrasnaradura Infectious Diseases Institute, Department of Disease Control, Ministry of Public Health

Abstract

Background: Chikungunya fever (CHIKF) and dengue fever (DF) are a mosquito-borne
diseases. During 2017-2021, the incidence rates of CHIKF and DF in Thailand were
0.02-19.73 and 16.04-131.59 per 1000,000 population, respectively. The clinical presentations
of CHIKF and DF in pediatric patients are similar, these make the diagnosis delayed which
precipitate the poor outcomes of treatment and disease control. Currently, the studies about
the differences of CHIKF and DF in children are limited.

Objective: To find the differences of CHIKF and DF in children aged less than 15 years
in aspect of symptoms, signs, complications and prognosis.

Methods: The retrospective analytic observational study by chart review among the children
age less than 15 years who were diagnosed as CHIKF and DF at Bamrasnaradura Infectious
Diseases Institute from January 1%, 2018 to October 31+, 2022

Results: This study found 250 eligible cases- 38 CHIKF and 212 DF cases. The mean age
was 8.3 + 4.0 years, the male: female ratio was 1.2:1. The clinical characteristics which
were prominent in CHIKF than DF cases were arthralgia (adjusted odds ratio [AOR]=26.00,
95%CI: 6.22-109.01) and rash (AOR=3.58, 95%CI: 1.53-8.41) significantly. No difference
in complication and prognosis.

Conclusion: The different clinical characteristics of children with CHIKF compare to DF
were arthralgia and rash. These characteristics are the supportive evidences for sending of
confirmed diagnosis of CHIKF for the proper outcomes of treatment and diseases control.
Keywords: Chikungunya fever, Dengue fever, Pediatric patients, Differences
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A 1w Y] < q Y 4 F A
3010 34 a1y lwnas ANuINIUVDUaDA
v [

(Hematocrit) U980 30802 40

2. amzlanavieszezusninalunisnanasa
J o ~ 4 1
NOUMUUA( late preterm) ﬂﬁmqmiﬂummm?a

[ @ 4 Y 4 Yy 9 A
10 35-36 dUarv Tsnam ANuUNILYDaen
F [

(Hematocrit) #9801 50802 43"

3. 71 laNn1952ezusMINAIUNITNAADA

o 1 J 1 1T o

ATUMNUA (term) NHO1GATIANINNNKIOMIAY 37
o ¢ q¥ ¢ v v A .
dlarv lsnas anuvuIvveUaen (Hematocrit)

Y v Y 18
UYNI JoEaL 45

¢ o
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A a 9 o
4. anzlaneaeszezusnnalunisn lynamn
MIDIZAA ¥ 1- 2 Faluausnmna
a Y 4 Yy v
5. pzlanaaaluansen lynam anumuuy
Y [
ENGER (Hematocrit) 498N 50802 33
o o g Y o
aulsdaguewunsameveyanill ey 019
4 ] Yy 9 1 @

ATTH ITAUANUINVUIADAUAALIZEE AlINIa
Aaa [ Y &’5 c;’: o
ARTINIFY NIZUNTNTDUDINMNTAIATIA NIANIUAU
a a 3 a a 9 4
Tatinge Myaare nzmsnwsyanlaslunsss

aulsadidyninglanavelumssnaiy
1 @ Y 1 [} o
¥2978 NILUNTAFBUANE 1FU A1Izelagiuin
tg [ o Y
Tumisn nzlsateasesalumsn agdrlania
Mazallszamaminaladlumisn anziaeaseniy
Ins9aueIMsn
Lﬂmcv’f"iﬁﬁ]ﬁfammmm%ﬂﬁu
o A~ o Y
- mssawmsnninizgvieladruinegly
matanIearIenelanuligunsa( Nasal CPAP)
[ 9 a
AoU UMSINa1TaALIIAIAT Surfactant (poractant
Jd
alpha — Curosurf) Q14NN
dy @ 9 rd
- anglsateasesalumsnlwnamves
{ ]
National Institute of Health [18] NN15NADINIT
a 4 Y 1 A [ a §
20NT1AUIND 1N AIAIINOUAIDONTIIUN
9-21 4 1 4
90-95% **' U01YATIAN 36 dUAH ( BPD stage 2)
9
- MIININY sepsis Miaaalunseualatia
1] aa v a ° v
Tyormanenaiin(ly guvgiinied a1nzwielamn
A 1 d‘ a LY =
nienganely eimsudasiosiglidanu) wazl
, < o & o
HALAL 1Y NS AA0AA HAADATIIAT A1nNDIN
National Program of Infection Control Guidelines™
A A
nnIeRamszire luaealuay
oY 1 .. ..
- amgdlani (necrotizing enterocolitis, NEC )
A W Aa o F4 s E4
BudUMIININY (Stage 2)Iae ImnanilszgnavodBell
classification
- azasdszainaidalnalunisn
1w J
retinopathy of prematurity (ROP) Taod JINYUNNY
Aaa ] Y
A520719909n510 191 U% U84 International

24-25

. . =2 o da/ Y Jaa o
Classification A15ANEIATINBINUNIUING

ROP stage 2

= o Ao ' A a
msanyileveiunanenielaina N lunisnssezusmna

- a1aviaeasenlulnsead@uodInIsn
(Intraventricular hemorrhage,IVH) Taedansa
aa o o Y o
Alvisdanisdaasyzmsnnnitelassadunnd

9 4 26 = 2: dy 9 daa o
lynamues Volpe® msaneiasailsnanitang
IVH grade 2

= 2 a o' 1 ti'
- MmsnuazaANNAulantAMNINRGY

o (A s
(mean arterial blood pressure)A1N1A1DIYATINNITN
Y

o I 1 o
& 19211 (Hypotension Nua1 30 W 5IUAD
~ a = 4 =
1M suandGzul vadsuTanalareiiodarem i

. Aa A o Yy Y

capillary refill > 2 3110,/ luaus), Jaeizeoniow)

Yo Y vy ial a v v o
wlasuensi oliddunansanlv enszauanuau

a Y
Tatia (Inotropic agent) Taun Elﬂﬂﬂiﬁu(dopamine)
= Y ldds! a 4
YR (5-20 ¥n/nn/uf) o ldavunsanln e
Taymiiu (Dobutamine)H30 810203 U1AU( adrenaline)
o an o a 27-28
NUNMIIUININNFANTTY
- PIH ( pregnancy induce hypertension) ¥i}1¢
9
1 [V a o 4

fnguormsanuanlaiageluynzainisn lag
anuaulatialuuuzdudd (Systolic blood pressure;
SBP) {ifu1nNI11ToMINY 140 mmHg 11AagHI 0
astanumaNuaularialuvazaaied (Diastolic
blood pressure ; DBP) 1iA1M1ANI13 041D 90 mmHg

- Preeclampsia ,Eclampsia : N1IZANNAY

a { o v 3 J .
Ta#iaganduNIZAuN13A9A530(Pregnancy-induced
hypertension; PIH) S0 UTIAMNAAYNAV095 191
luvareszuy (multisystem involvement) Tagn a1l
v oA Y] 14 ] 4
UNNATAND19ATIN (Gestational age; GA) 20 ailanvi
saunuasnullsanluilaany (Proteinuria)

- HELLP syndrome A0 Preeclamsia 334N
HinasinsItaie

1. Hemolysis : Serum Lactate dehydrogenase;
LDH = 600 U/L 30 U¥ang1uduvod Hemolysis
13U Peripheral blood smear; PBS

2. Elevate Liver enzyme : AST or ALT >2 N
U84 normal upper limit

3. Low Platelet : PIt < 100,000 x 109/L

235

Y o Aa in 3 v Y ] o o
ANZUNTAYOU Lz MTdeTInveanIsniudinueslulsaweruiauuaen 191 3Aa10



Y [
o [

- 9uAS19NIAY Chlorioamnionitis A
Y Y v
msonauaaeluralsusnuIIWAUFY 1A
(Amniotic fluid), 50 (Placenta), 1130 (Fetus) 130
Fetal membrane
- Fetal growth retardation (FGR) AN
9 4
MInln lungsn
- Antepartum hemorrhage Aonsiiaenasn
1 o Y Y
NNFOINADANAINUTZOSUNG
- Post partum hemorrhage A1IZANIADA
naInaoa Maaenoaluyie 24 $2luausnnas
¥ ' Y
AMIAADA FIAUIIVVDINITANADANKHIULIALA
= 4 < a A A 1 Aa aa
aaa lsnanlsuaaeaN@en1nnil 500 Yaaans
NAINITABDANIIFOINADA HIDUIANIT 1,000

Uaaans nasmsniaanaoa®

NamSANHN
msanpaglannaluszezusnnanums
Suilioveanisnaaoadeumuaiiitiiauan
Aatiosnnlulsawennawiden Saniann daud 1
Aaaw 2561 D9 31 TuAY 2564 LMsnAaoATILIY
e 6,607 AU SumsaiiiminusaiRarioont
2500 NSY $119U 743 AU AadluSesaz 11 ¥oIMIn
Fanua Tmanfidnasifaoen $191 51 au iy

U t:' ti'd v J
msthengndedaly Tsaneruadiigneninganii

wazmantheNgnaansnplsaneauiaen 59

17 AU MINNNNIZVIADDNFIUTULIITIUIY 32 AU

=

mInignAAtALIUETANE $1UU 692 AU
dulvgmanmevda 350 au aadluiesay 50.6
mininalagmsiidanaea 11U 325 auaaily
Sooay 47 msndau%ajﬁﬁmﬁﬂ 1500-2500 N5
1101 629 au AmduTesaz 90.9 minadulvail
sinusnifia 1000-1499 n$u $119m 52 AvfAay
fovay 7.5 mansulnailudaunalng 378 au
Anitlusosaz 54.6

msndulvajaziun APGAR 8-10 71 1 11fi

A A Ao Aa I 4 =
vseUnana WUIU 574 auaatlusesas 83 wazl

236  WiiaAAeUSI uasAaly

AZIUUY APGAR 4-7 91 1 119 H39171201AD 1A
) a I~ Y
1huna1e 9w 118 auaausesay 17
mandrulvgliazuuu APGAR 8-10 150
A { ° a @ 9
1Unaa N 5 I Iuau 625 auaallusesas 90
MINNUALUUY APGAR 4-7 H30UN1ZVIADIAA
{ o a I~ Y
1hunane 71 519 B9 62 audalusevas 8
msnarulnglutinnzlariaee S1uau 664 au
a I Y A a a
Aalusesaz 95 MINNUNZIaNAITLELUTNINA
o a I~ Y A A
U 28 AU AatluTesay 5 MInNUNElaring
a Yo a A = dy
srozusnalasumsiAmaeannste lumsanuiil
{ Y a [
NUMIANUNILIAOAVUIAY (HCT>65v0l%) §1UIU
30 AU

M3197 1 18z 2 1aAveYaVIINITAT NI
WSauNeuANNBANAI95ZHIINGUMSIANNIZ
TaRnoanumsaithilinnglatinng wun

1 A a = s A Y
nguMINNNIzlaNaLeIgATINIRALBY
nngumsnililinmez lariaae edreiiiedingni
aa o L4
AR (33.55 +4.26 vs 35.71 £2.78 da4 ; p =0.00)
1 A a = @ Yy 9

NguMINNNN1IETainlIZAUANMINTY
A = s A 4
1@0A(HCT) MmagueIn1snseesinAsINTza N1
g9lasumrausnbivanarnungumsninliiinng
Tafin19 (34.67 £6.47 vs 35.37+ 3.96 % ; p = 0.409)

1 A a = @ Yy 9

NauMINNNNIEIaNANIZAUANMYNIY
A = I =
1@pAHCT) 1nagvoansaszeziinassnsseziaes

' A9 1 v Ay 1 a
$alasuanzvesningumaniluiiniglaiag
e TBA A NIADA (32.95+3.71 vs 35.22+£4.27 %;
p=0.027)

1 Ao a = @ Yy 9

NRuMINNNN1IEIaNANNIZAVANMYNIY

4 ¥ '
1@oa (HCT) maguednIsn1szeznanalnsiosnd
ngumsnilitinnzlatinne edniivedayniedna
(33.27 £5.13 v8 35.59+4.63 % ; p=0.011)

1 A a =~ @ Yy 9
NauMINNLN1IE AN NIZAUANMINIY
A a A v ' ' Ay 1A
oA (HCT) usnina masuosningunisni il
AMzlanne 08U IAYNINADA (36.24 + 2.85
Vs 52.67+ 5.90 % ; p = 0.00) DIGRAGUIIANVDINIGA

¢ o
NIWINNITNFAAAT NINHIAN-NULNBU 2566



1 d’d a 1 1 % d‘
nguiiinzlaangdusandnuoigmassa
YoImsnnqumsnlilinizlaiang (28.16 +7.91
vs27.76 £7.08 U ; p=0.757)

NNNIINNUNETaNAI1e AADADINNITA
N pregnancy induce hypertension (PIH) i
uanaNnungumaniluiinzlaiaveinasnain
¥1391NUN1IL PIH (0 vs 0.75 % ; p=1.00)

NNMIINNUNIETaNNI1e AADADINUITAT
nuaeg (preeclampsia , eclampsia) liuanareny

' Ay 1A a A A
ngumsnilitinzlaiaaeinaonainuisaiidl
NI (preeclampsia, eclampsia) (0 vs 2.56%; p=1.00 )

NYUNMIINNNNMIETaNAIN AADADINUITAIN
1171172 HELLP Syndrome Muananfungunisni
litinzlarinaninaoaninusainiiniiz HELLP
Syndrome (0 vs 0.45 % ; p=1.00)

NPUMINNNNMZTaNAIN AABADINUITAIN

9 v
iz nnzguihniioney liuanadungumsn
dy 1 o o
nhifinnzlatinveiinaeaanusamniniig a1z
Y v
iA@Y (0 vs 0.30 % ; p=1.00 )

NQNMIINNUNIETaNAIE AABADINUITAT
A a a Y J 1 1 o
Alamegmsnsyavulamluassa linanaieny

' Ay 1A A A A
ngumsnnlitinzlaiaaeinaonainuisaiidl

a Y J
AzmsanIas lunssn (0 vs 0.90 % ; p=1.00)

NUMIINNUNIETaNAI1E AADAINUITAT
flinnzanidoanounasa luuana 1A UNguNITN
A 1A a A Ao A
hitinnzlatiaveinaoannusaniinzaniaen
nounana (10.71 vs 7.07%; p=0.447)

= o Ao ' A a
msanyileveiunanenielaina N lunisnssezusmna

NQUNIINNUNILTaNAI1e AADAINUITA
inMzanfeandinaoa NUAnaNALNgUNITNAI
= a d' d‘d =)
lifinnzTafinasinasaninunsaniineaniaon

na9naa (0 vs 0.30 % ; p=1.00)

AGUNIINNUNILTaHAIUNADINAITHIAN
aaealiuanarenungumsnilifiniglaiaaig
(50.0 vs 46.83 % ; p=0.97)

AEUMINANNIZIaNAIN UNIZADDNTIIU
(AMAPGAR @1 1 u1fl) uan@199Inngumsni il
AZlana19 0819 NTBd A YN IADA (9.0 vs 21.0% ;
p=0.023)

1 ti'd a = a

NEUMINNNNIETaNn 1 UNIZARDNTIIY

U d' = ] 1 % U d' =
(MAPGAR # 5 1i) hinanannungumsniluil
A2 1anA019 (3.0 vs 9.0 % ; p=0.810)

nguMINNNANZIanae IHuIumMmsnngy

:’ v o Y o 1 ?7} %
WIMINAIU8 (1500-2500 NTH) MINNGNINHTINAY
Y [ U g} v o Y °
UDELIN (1000-1499 NTN) HAZNGUINHIINAIUOA
171 1000 N5Y uanARNUNGUIMINT luTin1zTatia
N 08NN AYNNADA (71.42 vs 91.71 % , 28.57
vs 6.62 % 1A% 0 vs 1.65 % ; p=0.00 ) MUA1AY

AgUMINNTN1ITaNA19 U UIUNITN
AADANOUNYUA (early preterm) N1TNAADANDY
MU (late preterm) HAZNAUNIINAADAATUNHUA
(term) HANAWNUNGUMTAT TN Tatin19 08191)
WA N1aDf (46.42 vs 24.69 %, 32.14 vs 27.71 %
1AL 21.42 vs 47.59 % ; p=0.011) WA AL

1 A a = o 3
naUMINNNANE IR Un1zvadNan

1 4 [} 1 [
N21918AT30( small for gestational age) linanarany

nauMInN hilin1z1a1ia919 (3.0 vs 9.0 % ; p=1.00)
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{ v s
ﬂ"lﬁ"l\i‘ﬁ 1. LLﬁﬂQGIJfJN”aNWﬁﬂL B1YNIIN, NIINADA

¥ 2 P
HALANIEUNTNFOUIINAITAIATTA
d'd 1 =) =)
Nuwanenzlariadaluszezusning
WSeuMNeuUANUUANAITLHINNG NMITN

A 1A Aa @
nluinnglafiaang (n=664) NUNIIN

NUA1zIaNa919 (n=28) (Bivariable

analysis, crude difference)

190 2. uﬁm%’ayamiﬂ,ﬂmuuAPGARﬁmﬁﬂ
UINIAA,INA, SEAUANMTNTUIADA
Tuszezusnmna (HCT) wWsuiney
ALANAIITENIIS Nsai 10T
7122 1afn19 (n=664) FUNITNAI)
711z lating19 (n=28) (Bivariable

analysis, crude difference)

du 1e da T
msn msnitlaidi mspiiianz  manilid
filafinona  anglatinog P Tafinona  anglafinag P
(n=28) (n=664) (n=28) (n=664)
o1gunsen (), AZUUU APGAR, $1UIU510 n (%)
Aunay & Andeuuuuasgiv) 28.16 (£7.91)  27.76(x7.08)  0.757" o -
o 1 wf (Jszidiunnzanaeina)
0190339 (Fla), 8-10 (Un#) 3(10.0%) 140 21%)  0.023%%*
ANRAY (& ANDEuDUMIATTIY) 33.55(x4.26) 3571 (£2.78)  0.00"" 4-7 (hunang) 25 (90.0%) 524 (79%)
ANUTNTIAAMINTAIAA 36.24 (£2.85)  52.67(+5.90)  0.00"" - -
s a5 1f (szidiunnzanaeina)
Aunay & Audeuuuuaggiv) -
8-10 (Und) 1 (3%) 60 (9.0%) 0.81
Y Y oA 1 I'd
NuLNIUEDEANNTANTIFNATIA 4-7 @hunang) 27 (97%) 604 (91.0%)
il
(HCT,vol%) A347 1 34.67 (£6.47)  3537(£3.96)  0.409° F P
AR thwiinusnima (NF1), ST 10N (%)
Annde ( Andeauunasgiv) N
vy : 500-999 0 11(1.65%)  0.00"xx
ANUTNIUIAANTITA1EI9H A
. 24 1000-1499 8(28.57%) 44 (6.62%)
A330 (HCT,vol%) A59 2 32.95(+3.71) 3522 (x4.27)  0.027°
S 4 1500-2500 20 (71.42%) 609 (91.71%)
Aunde (= Andeauuuasgiu) ‘
AMuITAeAIMFAADA msnidvinadudnnieigasss
13 (HCT,vol%) 3327 (£5.13) 3559 (+4.63)  0.011"" SGA(small gestational age),
ANNaY (& ANdounuNIATFIY) WU n (%) 1(3.0%) 29(4.0%) 1.00°
ANUNTNFOUDINMIAIATTA 0 (%) MINNANIY, TIUIUTIY n(%) 9(32.0%) 332(50.0%)  0.063°
* 0, ¢ ' o
(PIH) 0 5(0.75%) 1.00 minnaeARouRLA
ol g
* (preeclampsia ,eclampsia) 0 17 (2.51%) 1.00°¢ - preterm (<34 d1/a¥) 13(46.42%) 164 (24.69%)  0.011%**
. - late preterm (35-36 §1la1¥7) 9(32.14%) 184 (27.71%)
* 0, © o
HELLP syndrome) 91431318 0 3(0.45%) 1.00 - Term (37 f1lamh) 6(21.42%)  316(47.59%)
*TEguneay 0 2(0.30%) 1.00 NICU: neonatal intensive care unit
*msndvindlunssd 0 6 (0.90%) 1.00° “Independent T-test. "Chi-squared test. © Fisher’s exact test p <.05

(Fetal growth restriction)31UIUT 1Y

FUANIAADA, TIUIUTIY n (%)

*aaoalna 14 (50.00 %)  342(51.50 %) 0.97°
*Hfanana 14(50.00%)  311(46.83 %)
AneARALARDNY 0 11 (1.65%)

a 3
aglarinaalunisa(HC T oY
N1 33vol%) 1158 n (%)

msaiianglainng seozdin
AsIn 5(23.80%)
(lasunansn) aFan 1

96 (18.71%) 0.57°¢

- -
- seinnzlatiaea szezrhn
s t 2 4

n534 (lnsunah 3) afen 2

7 (38.88%) 107 (24.37%) 0.17¢

- msafianaglaiane sger 5(21.73%) 51(10.14%) 0.86°
AaeAYas (lasumaih 3)

- saiianzanideanounasa 3 (10.71%) 47(7.07%) 0.44¢

- saiinnzanaadinana 0 2(0.30%) 1.00°

NICU: neonatal intensive care unit; HELLP: hemolysis, elevated liver enzyme
levels, and low platelet levels; SD: standard deviation
aIndependent T-test. bChi-squared test. ¢ Fisher’s exact test *** p < .05.

238 Wi ipAe U uasaaly

210A1519913 HAAS VOYANITUNINTOUUD
= = T \ U d’d
Msn WIuNgUANNIANAINIZHININMINNH
Mzladinoe Aungumsnii kilinzlafina g wun
1 A a ~ Y A 1
naumsniinglaiang Inmslaniossy
w1919 ¥UA invasive ventilator 3J1ﬂﬂ’j1ﬂﬁj3J‘Vlﬁﬂﬁ
litingTarinne edniivedAgneana (39.28 VS
15.06 % ; p =0.002)
[ A a =\ Y A 1
naumInitnzlaiang Insluniose
#1919 1ia non-invasive ventilator HANAIIINNGY
M3nN NIz Tafin19 (72.72 VS 22.59 %; p=0.491)
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[ A a =1 9
NYUMINNNNIzIaNAN Un1zUNINYoU
azrigladinlumsnusnifa 1IANINGUNIITN
MlifinnzTaniang egnalitiodnyneana (21.42 VS
9.03 % ; p=0.042)
' A N ~ -4 Y
nauManninglarae Uidesidudnisle
150913989 (Surfactant ) 1IN WINNINGUNITN
lifinnzlariaawedeliiedaynedda (0.17 VS
0.006 % ; p=0.041)
U A a ~ 9
nUMINNNN1IaNaN UnNzININFoU
9
Tsateaisasalumsnusaia (BPD) stage=2 13
uanaeaInnguMsnililinngTafiang (3636 VS
14.06% ; p =0.336)
[ A a =1 9
NYUMINNIN1IzIaNAN Un1zUNINYoU
o Yo a 4 ' v
dlasnauyiaiionis (NEC) stage=2 litana1991n
nauMInlulin1z1afa19 (7.0 VS 2.0% ; p=0.196)
1 { a 9
AgUMINNNNIZ AN UN1IZUNINTOU
Tsavedszamaidadnalunisninaneumvua
(ROP) stage=2 11nn1ngumanilitinmezlariaa
g 1N IAYNIETDA (7.00 VS 0.30% ; p =0.000 )
1 { a Y Aa
NEUMINNNNIZTaNAN INMZUNINFOUAR
2!‘ A . ' ' 1 A
walunszumaon (Sepsis) ”lmmmmmﬂﬂqumiﬂm
lifinnglafinena (35.71 VS 24.69% ; p =0.118)
AQUNITNNNAMETana NN 1IZANAY
a o Vo 4 ] a 1 [
Tariadwazlasvenszquanuduladaunniingu
d' = a 1 A @ o [
manilulinnzlafinng ediitdedian ( 21.0 VS
1.0% ; p =0.00 )
U A a ~ 9
NUMINNNN1IaNaN UnNZUNTNYFOU
noneenluIngagued (IVH) grade=2 liana1991n
ngumsnilitinnglanaaia (3.57 VS 0.60 % ; p
=0.187)
1 d'd a = A AAa
NAUMINNNNMIZIANAN NIATINITTI0
Tiuanaesninngumaniliiiniglafiaee (7.0 vs
2.0 % ; p=0.083)

= o Ao ' A a
msanyileveiunanenielaina N lunisnssezusmna

VYaow A v A 1% % 4 aa dy
piveaeniladenianuduiuinadao
y o =) =) a a
AU WAUIUNIUATIZNToa0vsTadadnuuy
=) A A a Y
Tuus wemlemaadsslumsinaniizunsngou
Y
WTeuneuNIne 2 ngu

H Y g’ v o

M3 3. uaaanzunsnsoulumIniMlng )
Y Y 1 o = =t

Hosu1n (W8en31 1500 n5u) 1l5euney

ANUUANAIITENIN NaUNITAN Tl

122 1a1in919 (n=664) NUMINNLN1IL

Tatin914 (n=28) (Bivariable analysis,

crude difference)

da 1
msniidi msnflaidl
azladinoe  anzlafinang
(n=18) (n = 664)

v A '
- mslmaTeerieniela n (%)

A invasive ventilator 11(39.28%) 100(15.06%)  0.002°**

%A non-invasive ventilator 8(72.72%) 150(22.59%) 0.491°

azreladgiunlumsnusnifa 6 (21.42%) 60 (9.03%)  0.042°"
(RDS) n (%) 5 (17.0%) 44(6.0%)  0.041"
%13 0005 3797 (Surfactant) n (%)

Tsndoadesadumsnusnifia 1(3.0%) 9(1.0%) 0.336"

BPD stage =2 n(%)

azdildsmauriiaionis NEC 2(7.0%) 19(2.0%) 0.196"

stage=2 n (%)

TsnvolszamaiAnlndlunisninia

nouMmua (ROP) stage=2 n (%) 2 (7.0%) 2(0.30%) 0.00""

mzaaelunszumaen Sepsis)n (%) 10(35.71%)  164(24.69%)  0.118°

(Hypotension 1102 ]@ Inotropicagendn (%) 6(21.0%) 10(1.0%) 0.000°"
a

AMziaeaeonuIngsdued IVH) 1(3.57%) 4(0.60 %) 0.187°

grade=2 n (%)

Mortality, n (%) 2(7.0%) 14(2.0%) 0.083"

BPD: bronchopulmonary dysplasia; CPAP: continuous positive
airway pressure; IVH: intra-ventricular hemorrhage; NEC: necrotizing
enterocolitis; RDS: respiratory distress syndrome; ROP: retinopathy of
prematurity; SD: standard deviation

“Independent T-test. "Chi-squared test. ° Fisher’s exact test p <.05

4 o -
21015197 4 naasidadsniizlarinarslu

msnusninanelematagamsnanzasilszainm

AalnAlumsnusnifa (ROP stage 2 ¥ul)
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nuNanglananalumsausamadianuduiusiulemaianiziolssamaiialnalumsnedia
Thivdfyneada (p=0.00) Tnemsniiinzlafianausniiailomafanzedszamaialndlumsan
usmia $eeaz 7 ifeRinnsanlemaidesdemsiianizaetszammanlndlumsausnifia wud msnii
amelafianasnimailemaiazifianzaetlszammianlnausmiaunnihmaniilifinnglafianasnifa
19.519M (95% CI;16.7-20.6)

d’ U %4 =) a 1 d‘ a a a
maan4  uaasilivennnzlananslumsnusnanaanolomadeslumsinaniigredseainaiialng
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Factors Affecting Early Anemia, Morbidity
and Mortality in low birth-weight infants
in Maesot,Tak, province

Pipat Kluabwang*, Nuttaporn Aphykunchorn**
Department of Pediatrics Maharat Nakhon Ratchasima Hospital Nakhon Ratchasima*
Department of OB-GYN Maesot Hospital Tak**

ABSTRACT

The overall objective of this study was to assess the association between early anemia with
the neonatal morbidity and mortality in VLBW infants Methods: This retrospective study
was conducted on 692 patients with LBW admitted at Maesot Hospital from October 2018
to March 2021. The subjects were divided into two groups: (1) patients with early anemia
atadmission and (2) patients without early anemia. Their characteristics and outcomes were
compared. Statistical analysis was performed using SPSS, version 27.0.1 and a value of p<
0.05 was considered statistically significant. Results: Total of the 692 VLBW, 28 (5.0%)
presented with early anemia at admission and 664 (95.0 %) without early anemia. Anemia-
naive presented mean hematocrit at the admission of 36.24 + 2.85 vol % and nonanemic
52.67 = 5.90 vol%, p=0.00), mean hematocrit of mother at 1 st ANC period (34.67 + 6.47
vs 35.37 £ 3.96 vol%, p=0.409), mean hematocrit of mother at Labour room (33.27 £5.13
vs 35.59 + 4.63 vol%, p=0.011). The early anemic group presented a lower gestational age
(33.55+4.26 vs. 35.71 £2.78 weeks, p=0.00),, need invasive mechanical ventilation (39.28
vs. 15.06 %, p=0.002), intraventricular hemorrhage (IVH) (3.57 vs.0.60 %, p=
0.187),bronchopulmonary dysplasia (BPD) (3.0 vs 1.0 %,p=0.336) ,necrotizing enterocolitis
(NEC) (7.0 vs 2.0 %,p=0.196),retinopathy of prematurity (ROP) ( 7.0 vs 0.30 % p=0.00
),respiratory distress syndrome(RDS) (21.42 vs 9.03 % p=0.042) , Hypotension with used
inotropic agent (21.0 VS 1.0% ; p=0.00) and mortality rate(7.0 vs 2.0,p=0.083 ) ,respectively.
The Binary logistic Regression analysis confirmed an association between early anemia
and severe ROP (adj OR =19.4; 95% CI: 16.7-20.6,p=0.00) , Hypotension with used inotropic
agent (adj OR =2.7; 95% CI: 1.25-2.87,p=0.00) .Conclusion: In this LBW series, the presence
of early anemia group was associated with severe ROP and hypotension . Policies of
prevention for early anemia must be considered.

Key words: Early anemia; very low birth-weight preterm ; retinopathy of prematurity
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Characteristics N=104 Characteristics N=104
(%) (%)
Gender — Male 65(62.5)  Predisposing factor 32(30.8)
Age (month) Preterm birth 19 (59.4)
< 3 months 40 (38.5) Immunocompromised 4(12.5)
3-36 months 49 (47.1) Paracranial infection 3(9.3)
> 36 months 15(14.4) Other predisposing factors 6(18.7)
Mean + SD 19.5+34.0  Body temperature
Median (IQR) 5(1-144) <38c 42 (40.4)
Seizure type at 57 (54.8) 38-40 ¢ 57 (54.8)
presentation
Focal seizure 14 (24.6) >40 ¢ 5(4.8)
Generalized seizure 43 (75.4) Mean + SD 38.3+1.0
Recurrent seizure 14 (13.5) Median (IQR) 383
(37.6-39.0)
Level of consciousness Complications 48 (46.1)
Alert 47 (45.2) Brain abscess 1(2.1)
Drowsy 52 (50.0) Subdural empyema 30 (62.5)
Stupor 3(2.9) Subdural effusion 9(18.8)
Coma 2(1.9) Ventriculitis 1(2.1)
Headache 11 (10.6) Hydrocephalus 10 (20.1)
Meningeal irritation 38 (36.5) SIADH 5(10.4)
Focal neurologic deficit 4(3.9) Hearing impairment 2(4.1)
Hypotension 4(3.9) Functional outcomes
Duration of symptoms 19 (18.3) mRS score 0-1 87 (83.7)
before admission > 7 days mRS score 2-5 15(14.4)
mRS score = 6 2(1.9)
Serum WBC CSF WBC
<10,000 cell/mm’ 30 (29.8) <100 cell/HPF 55(52.9)
10,000 — 20,000 cell/mm’ 47 (45.2) 100-999 cell/HPF 34 (32.7)
> 20,000 cell/mm’ 27(26.0) > 1,000 cell/HPF 15(14.4)
Median (IQR) 12,700 Median (IQR) 58 (5-374.5)
(9,450-
21,050)
Absolute neutrophil count CSF Protein
<7,000 cell/mm’ 52.0 (50.0) <40 mg/dL 23 (22.1)
> 7,000 cell/mm’ 52.0 (50.0) > 40 - <100 mg/dL 39(37.5)
Median (IQR) 6976.5 > 100 mg/dL 42 (40.4)
(3614.5-
11876)
Median (IQR) 83.8 (46.3-
219.9)
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N=104 N=104
Characteristics Characteristics
(%) (%)
Platelet count CSF Glucose
<100,000 cell/mm’ 5(4.8) <25 mg/dL 24(23.1)
100,000 - 400,000 cell/ 60 (57.7) 25 - <50 mg/dL 31(29.8)
mm’
> 400,000 cell/mm’ 39 (37.5) > 50 mg/dL 49 (47.1)
Median (IQR) 364,000 Median (IQR) 47 (28-68)
(248,000-
449,500)
Hemoglobin CSF: Blood glucose ratio
<9 g/dL 21(20.2) <0.25 28 (27.0)
9-11g/dL 50 (48.1) 0.25 - <0.50 51(49.0)
> 11 g/dL 33(31.7) =>0.50 25 (24.0)
Median (IQR) 10.35 Median (IQR) 0.4 (0.2-0.5)
(9.1-11.6)

é’ﬂmumm"lﬁ%’nmmnmﬁammzmnﬁw
Tydunds mnnamIastanaesl §iamsusnsuy
Tulsanennaveuuaunuin gileiosay 64.4 1
A17% leukocytosis (1IAADAYIININAIUNIAY
11,000 cell/mm’) Tasfimsisogiuveaiiiaifonvii
MM 12,700 cell/mm’® (IQR 9,450-21,050) uagf
1183080z 50 10172 neutrophilia (FAABAY YA
neutrophil #1111 7,000 cell/mm3) TaelaA1i5eg1u
VUL AADAU neutrophil 19110 6976.5 cell/mm’
(IQR 3,614.5-11,876) HONINTHAMIANE ML 1
TB8g UV UNAAR AN 364,000 cell/mm’ (IQR
248,000- 449,500) LL@%ﬁ1ﬁ‘ﬁEJ§1WUEN hemoglobin
WA 1035 o/dL (IQR 9.1-11.6) tlefnkAakams
a3 lvdundanui AiheTevay 47.1 Tszdu
dadoavnhnhlydundanniuif 100 cell
HPF Iﬂﬂﬁﬁ”lﬁ‘ﬁﬂf@”luﬂlmlﬁﬂLﬁ@ﬂ‘lﬂﬂuﬁyﬂﬂlﬁuﬁﬁﬁ

@ Y Y
(M 58 cel/HPF (IQR 5-374.5) #il183080% 76.9

=

HszauTdsaulwirlvdundannnnii 40 me/dL Tae
lavisegiuvesldsaulmilvdunauniny 83.8
mg/dL (IQR 46.3-219.9) W“IJ’JEJifJEIﬂu 52.9 UsEAU

shanalinilvdundatosndt 5o mg/dL Tagiian

a o =
252 NN WNEAITA UasA

Y Y
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{ ]
nIzu@doauINNgane Salmonella spp (30082 38.4)
2R Y 4 :’ [ [
nazhiesosaz 62.5 aranudeluthlvdunds
Ta83TN15@379 counterimmunoelectrophoresis (CIE)
9 1 v
1oNas1WUNINAGARD Haemophilus influenzae
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Laboratory results N =32 (%)
Positive hemoculture 14 (43.8)
Haemophilus influenzae 4 (28.6)
Streptococcus pneumoniae 2(14.2)
Salmonella spp. 4(28.6)
Other 4(28.6)
Positive CSF culture 13 (40.6)
Haemophilus influenzae 3(23.1)
Streptococcus pneumoniae 2(15.4)
Escherichia coli 2(15.4)
Salmonella spp. 5(38.4)
Staphylococcus aureus 1(7.7)
Positive CIE 20 (62.5)
Haemophilus influenzae 8 (40.0)
Streptococcus pneumoniae 8 (40.0)
Neisseria meningitidis 1(5.0)
Escherichia coli 1(5.0)
Others 2(10.0)

A = = J 1y o Y
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& A o oM e w
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Y
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< ?,‘ o @ 1w
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dyyl Y = @
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Y Y
) o [ v Y 1 1
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Y Y
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Py 1NBdAYNIETDA (OR=-3.18,95% CI 1.17-8.61,
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] g} Y ] e
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A A Z’ [ @ 1 [ P A @
nuadiseluihlvdundannniingugiieniszay
Y Y v
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Y
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1 QI = dy ==
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o v Y 1 ] (] v o w
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(p-value < 0.05) (m‘JNﬁ 3)

o A , o { v o y ~ =
ithiendwaneneinsailsaveslsabeuavessnauoinsouuniiselumn 253



d' a LY [} d'd 1
MS1N 3. WANITIATIZHIIVENUNANDNITATI
2 N T
wueuuaniGelinilvdundai an
MIAATIZHOADDONIULULA0ITAN

(Univariate logistic regression analysis)

CSF CSF
culture culture
Odds
Characteristic & CIE & CIE i 95% CI  P-value
ratio
negative positive
(N=77) (N=27)
CSF WBC count 2500 cell/HPF 12(15.6) 10(37.0) 3.18  1.17-8.61 0.022
CSF glucose <40 mg/dl 24(31.8) 17(62.7)  3.75  1.49-9.40 0.005

CSF glucose/serum glucose <0.25 15(19.5) 15(55.6) 5.16  2.00-13.30 0.001

CSF protein =100 mg/dl 25(32.5)  16(59.3) 370  14.99-9.40  0.016

@

9/
ﬂ'liﬁﬂ‘]el'luﬁ %ﬂulﬂﬁﬂ‘]el']Wfﬂﬂiﬂ!TiﬂIﬂﬂﬂ'lﬁ
1)5210U functional outcomes 917 modified Rankin
1 Y o 1
Scale (mRS) ﬂ@uﬁj‘ﬂlﬂgﬂﬁn‘l’iLl"lfli’]@ﬂi]"lﬂIiQWEJ"l‘]ﬂa

Taevudiheaulvgiineinsailsnd uazaulng
50A%30 NA1IAD wamiﬁﬂmﬁwuﬁé}ﬂaﬂ‘ﬁ'ﬁ
functional outcomes NOUIMHIBDONINITINGILIA
32@U mRS Y 0-1 Zovaz 83.7 wena Nt
é’iﬂmﬁiaﬂ%‘immﬁmmﬁﬂﬂﬂﬁmqiwuuﬂswmw
(mRS 11111 2-5) So8az 14.4 uawwuwﬂaﬂmaamm
mﬂTsﬂwafwmmmamaumm%mmﬂmia (mRS
10 6) Fovaz 1.9 (miwﬂ 1)

Lﬁaﬁwﬂ%%’whm 1R 1oAY
Fuiusszrinailadeniag fudeneinseilsn lag
M3AIILHOAD0LAINIUUADIAAN (univariate
logistic regression analysis) W‘].I’hﬂﬁ]%ﬂﬁflﬂ’ﬂuﬁl WS
fumsiianensailsalif (poor functional outcomes)
atatfeddneanai 2 ade laun msasianu
Aol lvdumas (OR = 6.23, 95% CI 1.77-21.96,
p-value 0.004) waznIAsINLE AR (OR=3.61,
95% CI 1.03-12.61, p-value 0.04) (A1571971 4) tuditiiorin
fsoee 4 1ndnziifeanuanuduiiszrig
Yadeans o Aumsinane1nsallsalid (poor functional
outcomes) 1A8A1TIATIZHOADBINHUINLULA

DYGAN (multivariate logistic regression analysis) WUN

a o =
254 NN WNEAITA UAsA

[ 1 [ 1 &Y a 1
Padenianuduiusiumsnanensailsalia (poor
1 v o @ aa Y [
functional outcomes) ’EJEJNﬁuEJﬁ”IﬂﬂJUVINﬁﬂﬁ laun
21M3UIARATHY (OR=8.87, 95%CI 1.24-63.63, p-value
k) Y
<0.05) tazm3asrnume i lvdunda (OR=22.71,
95% CI 3.09-166.91, p-value <0.05) (G]TiNﬁ 5)
d‘ a 4 o A v o
MINN 4. #aMIINTIZHVOINUANUFTUNUT
[ 4 Y o
AoneInTal lsAUoN AU DAL
dy ~A A < a 4
Wwouuanseluan 910n15ATILH
DADBYDNUINLVVABIAAN (Univariate

logistic regression analysis)

Favorable Unfavorable

Characteristic outcomes  outcomes d(.is 95% CI  P-value
o~-8) o1y
Gender — Male 53 (60.9) 12 (70.9) 0.65  0.20-2.00 0.45
Age < 12 months 67(77.0) 11 (64.7) 1.83  0.60-5.56 0.29
Immunocompromised host 3(3.4) 1(5.8) 1.75  0.17-17.9 0.64
Seizure at presentation 47(54.0)  10(58.8) 121 0.42-3.49 0.72
Recurrent seizure 11(12.6) 3(17.7) 1.48  0.37-5.99 0.58
Impair consciousness 46(52.9) 11(64.7) 1.63  0.55-4.81 0.37
Headache 7 (8.0) 4(23.4) 352 0.90-13.7 0.07
High-grade fever (BT 239 °c) 28(32.2) 3(17.7) 045 0.12-1.70 0.24

Presence of meningeal irritation 31(35.6) 7(41.2) 1.26  0.44-3.65 0.66

signs
Focal neurologic deficit 3(3.4) 1(5.9) 1.75  0.17-17.90 0.64

Duration of symptoms > 7 days 14 (16.1) 5(29.4) 2.17  0.66-7.14 0.20

Leukocytosis (WBC = 20,000 25(28.7) 2(11.7) 0.33  0.07-1.55 0.16
cells/mm3)
Absolute neutrophil counts = 45 (51.7) 7(41.2) 0.65 0.23-1.87 0.43

7,000 cells/mm3

Anemia (Hb < 11 mg/dL) 57(65.5) 11(64.7) 096  0.32-2.87 0.95
Low platelet count (< 100,000 3(3.4) 2(11.7) 3.73  0.57-24.26 0.17
cells/mm3)

CSF WBC = 1,000 cells/HPF 12 (13.7) 3(17.7) 1.34  0.33-5.37 0.68
CSF glucose < 30 mg/dL 21(24.1) 7(41.2) 22 0.74-6.50 0.15

CSF: Blood glucose ratio < 0.25 20 (23.0) 7(41.2) 234 0.79-6.96 0.12

CSF protein > 100 mg/dL 35(40.2) 6(32.3) 0.81 0.27-2.39 0.70
Positive hemoculture 9(10.3) 5(29.4) 3.61 1.03-12.61 0.04
Positive CSF culture 7 (8.0) 6(35.3) 6.23  1.77-21.96 0.004
Positive CIE 17 (19.5) 3(17.7) 0.88  0.23-3.42 0.86
Intracranial complication 33(37.9) 12(70.5) 2.58  0.89-7.45 0.08
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(Multivariate logistic regression analysis)
Favorable Unfavorable Crude Adjusted
Characteristic outcomes  outcomes  Odds Odd 95% CI  P-value
(N=87) (N =17) ratio ratio
Headache 7(8.0) 4(23.4) 3.52 9.36 1.54-56.90  <0.05
Low platelet count 3(34) 2(11.7) 3.73 7.88 0.80-77.95  0.077
(< 100,000 cells/mm3)
Positive CSF culture 7 (8.0) 6(35.3) 6.23 23.64  3.12-179.10 <0.05
Positive CIE 17 (19.5) 3(17.7) 0.88 0.24 0.04-1.56  0.136
Leukocytosis (WBC 25(28.7) 2(11.7) 0.33 0.26 0.04-1.60  0.147
> 20,000 cells/mm3)
CSF: Blood glucose 20(23.0) 7(41.2) 2.34 7.18 0.66-77.66  0.105
ratio < 0.25
Age < 12 months 67 (77.0) 11 (64.7) 1.83 7.1 1.41-362  <0.05
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Prognostic factors associated with outcomes
of bacterial meningitis in children

Kasama Bhudhisawasdi, Kanokwan Thanetphonkul

Department of Pediatrics Khon Karn Hospital

Abstract

Introduction: Bacterial meningitis in children is an emergency condition. Without proper
treatment, life-threatening complications may occur. There are scarce studies of bacterial
meningitis in children in the Thai population.

Objective: To study prognostic factors associated with outcomes of bacterial meningitis
in children.

Methods: This retrospective cohort study was conducted on 104 children diagnosed with
bacterial meningitis and admitted to Khon Kaen Hospital from January 1, 2014, to December
31%, 2020. This study was analyzed to determine the prognostic factors associated with
outcomes of bacterial meningitis evaluated by modified Rankin scale. Univariate and
multivariate logistic regression models identified prognostic factors related to outcomes.
Results: One hundred and four patients were diagnosed with bacterial meningitis. The
common pathogens were Haemophilus influenzae (40%), Streptococcus pneumoniae
(26.7%), and Salmonella spp. (13.1%). Most patients presented with seizures (75%) and
altered mental status (54.8%). Forty-four percent of the patients had complications.
According to the functional outcomes assessment, most patients survived without
neurological deterioration (83.7%). The overall mortality rate was 1.9%. This study found
the prognostic factors associated with functional outcomes of bacterial meningitis in children
were headache (OR=8.87, 95%CI 1.24-63.63, p-value <0.05) and positive CSF culture
(OR=22.71, 95% CI 3.09-166.91, p-value <0.05)

Conclusion: Most patients had a good prognosis. Prognostic factors associated with
outcomes of bacterial meningitis in children are positive cerebrospinal fluid culture and
headache.

Keywords: bacterial meningitis, factors, outcomes, children, prognosis
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mﬂwa“hiﬁiﬂism 2019 Tugthuianerg 1 5uda 16 1 nasrenlasumsinlulsawennadia
FuATud 1 WNOHAIAN W.A. 2564 D4 31 NINQIAN WA, 2565
NaNISANYI: 11wﬂaﬂmnmwﬂmmmiﬁﬂymwm 592 518 1Wumere 306 518 (Fovaz 51.69)
me»iﬂum 286 518 (iaﬂaz48.31) mgﬂaamﬂuﬂaﬂmmﬂmu 141 519 (mﬂm 23.82) mqmaamm
mhodnidluleaunnissnidihodnilifluleauiude 01y 2.1 1 uay 477 mudidu e
ninagemaialeaunldun $19e1g 11 -5 3 (OR2. 36,95% CI1. 09-5.09, p=0.029) 1310
(OR1.93, 95% CI 1.26-2.96, p=0.002) 81M13HOU (OR2.10,95%CI1.07-4.14, p=0.031) 19 >39 83
(OR1.87,95% CI 1.04-3.36, p=0.036) ALC >5,000 cells/ mm’ (OR1.75,95%CI1.03-2.97, p=0.040)
mﬂﬁuﬂa"lmmau (BA.1.1.529) (OR4.02,95% CI1.53-10.56, p=0.005)
a dy [V < (] n o a A Y A
ag1): TsnAayolhidlalsun2019lumaneimsdrulvalugunsaliiisssesas 23.8 Miuiloauau
Tasinwizidnniianuaes laun 01g 1-5 1 19 >39 a9 lo wou meuzleluasou ALC
>5,000 cells/ mm’ mﬁ"lﬁ/%’umiﬁﬂmmmzﬂuaashﬂﬂﬁ%ﬂ

o_ o

mdng : Isaaare ialnlinn2019 msszuia deauaw Padedea
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Tsaaaelisalalsur 2019 Wulsaszuia
[ Y 1 1
gualiMTuszIIAATIIN Miles gau Uszmaiu
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Tudoutunaun U wet. 2562 audsilvgtiu ol sa
Y o Y 4
Talsu12019 laszinaliinlan a5eanuauaseiun
Yo { o q ¥
Tinulszanasu mazdulsaidanuguussilnde
Aa g o = 3 [ o 1 Y
FIaudusuunn annalsgmadudenineins aily
Medlusmaumma

Pagiuiisteanuiioui 7 guisu 2566
o a dy Y Y =
szmnninilandaie luallszuia 767 aruau i@
Aaa 4 1.9 [ a dy
¥Ialldszana 6.9 amau' dmsulsumalneaayo
Y Y a ]
Tluan 4.7 axuau @edIailszana 34,000 AU 6a3
' 3 a < 9 4 v Y '
theveudnaaiusosas 15-20 Woreunuylig °
Y
VINVOYANITANHIVDY Alfredo T HATAMY
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o FA
TA1511 2019 319U 1,200 AU LazABIUDUITINENLIA
Y A Y = Y F
Nsevaz 55.5 uaripiien1nde e8az 18.4 A0
Y o @ Y o Y Y
wsnedr lunegirevinlassosas 44.8 voagile
Winie1MsvesleauIu ieurat s UILaE iasaal
onLe°
9
o 9 v W
woliSalalsun 20191%Spike Protein YU
Y
Angiotensin converting enzyme 2 (ACE 2) 1849101
1 [ Y P
wilasghimangwad ‘s1ameszlimanouaueInig
ay o § ayY o
UANAY 2 282 3zEe 1 QUANAUEINTOAIVAN
o @ @ Y A aan
hiauazdlosdunssmanla szozi 2 Ufasen
AY o Y S A o
QUANAUANNAUFAANA1BILHAS Cytokine 1AL
Chemokines (Interleukin-6 , Interleukin-10 , Interferon)
=1 4 dl d%’ =
gazazisasuiNdeauinvunsizluileall ACE2
o 1 Y a o ¥
Receptor 31131110 Aalvmamsiareiioen tag
o Y a A Y
o1 lvinassuymaaunieleauvial (ARDS)
INNUIVBVDY Xu tazaAMe WUN Alveolar damage
, pneumocyte desquamation , Hyaline membrane
formation ,fibromyxoid cells (/a1 lymphocyte;ltl‘ﬂE){s"l6 7
A dy [ o Y A
inanne lsalalsul 2019 MlwAanis
o A a Yo S Ao
Mmargveuielea uazigihadnniiniizileauiu
3 o v o Yaow = A = = o
Wusuunn dauiugive veaulanezanuinailde
d' =) dgl u
Weaueamsnaliateauin mnde ialaliul 2019
A v A ' Y A Y ]
melrlsziiumanziualmu uazaaaugiiedn
A = ~ a [ Ya A
nuANUIAsINIzINaleauINedelnavaLazINe Y
Yaa o @ Y I @
Tadtiane vazsnulasiasi asase
v d 4‘ = [ d‘ d‘d 1
Inguszasn edAnwiladedeaniinadoe
a N < {a - o
manaleaviulugihamniaarehialnlsu 2019
Pususnua lulsaneruiaginhg
ad = | = .
ABNIIANH Lﬂuﬂﬁﬁﬂ‘bﬂlmﬂ Retrospective
Aa A o,
cohort study (MIANHUFINATIZH)

52IN8UITIVE (Research methods)
ngulsznnsfAnn (Population) i eiAneny
@ = A A g a @ o @
1 3u 24 16 1 dlulsnlnda-19 wazsumssnuaa
9 '
Tulsanenunadithe aquaiui 1 wguaau 2564 9131
NINYINY 2565 M IAMNFH52MNTAANE (Method

a 7
262 nasA1 WNAAYYAL

o A =3
of recruitment of study population) AUUUNITNVVDD
= Y < Ay Yo o
mmwszmaummﬁjﬂ’smﬂﬂnﬂimﬂmumﬁiﬂyﬂu
) Y va Y 9
Tsawenunadnie aunnlsgdaglielagly 1CD-10
(International Statistical Classification of Diseases and
Related Health Problems) 5% ¢15a U071 tiag J128 910
1 4 o
nisnuvayamsaumalsmeaaina lsunsy
Y o
sSB gihelulsangnnaaiihs
I4 (% A EZAl 4 =®
inanlumsaa@aenytreaanlunisanin
. . . P 3 Aa dy [
(Inclusion criteria) #12aiannaadelrialalsun
2019 0193219 17U D9 16 UnnseRTumsine
Y v
Tulsaneniadinheaauaiui 1 wgunay 2564 99
31 NINYIAN 2565
J Aaa .. . . YA
NUNNAAUN (Clinical criteria) FNUDINTT
9 Y & 2
Ve lavevilaae 11
=1 1 Y [V ] dy 9
1.1 He1msednares 2 onmsasas i 1) 1v
A Y @ < = A
2) o 3) HUYN/AAIYN 4) RUAD 5) MANNE 13D
=\ ] 1 & 9 1 ]
1.2 #omsegalasgranialuve (1) s9uny
[ 1 £ [ dy 4 1 1
91n150819laganilaaellil laua 1) areman
v 1 4 v
2) thanautile 3) Uaadsue 4) aaula/eieu
Y = 1 = A d? A
5) NOAUTY 6) DOULWAY 7) UNUUU 13D
= L] Ll d! % 1 -dy
1.3 Ho1n1sed19landranifasane il
d’ o = a a
1) veutvioy 2) wiglaa1uin3) auAalna
Vo A Vo o o
voamsasunau/lasusa 4) Fuaunseszduny
9 o [ o o a 1
FANEI1aA09° TINAVNUUANTIUYDINITAALTO
o Y Aa A
Tdalalsur 2019 1msasranenesdyianis
(Laboratory criteria)
d [ Y =
anlunisaagilgesnainnisani
(Exclusion criteria)
aan [ I 1 o
Fanailungueinsomdunalesuuluy
3 . . . .
1N (Multisystem inflammatory syndrome in children;
A = 4 Aa va Aq ¥
MIS-C) %3 lulinamiasianivosdgianisily
o [T o [ y a
FsvAnTIzrmilavedesvesmsinaleaniu
mmaailunisgAlasanisnoumrua
(Termination of study criteria) Yaid]
VHUIANIDENS (Sample size) AIUIUNGUAIDY
Y A Av
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1 . PR AAa dy
A1 Alpha = 0.05 , Beta = 0.2, ratloﬂjﬂﬂﬁjﬂﬁﬂ%ﬁm%ﬂ
o { < A R EAS
halalsu 2019 Adluileauan aertrenlilaiy

1 @ Yo @ [l 1 {
Yoavauniny 1:4 laswauvnadiedialungun
I 1 3
Wudeauau 50 au waz ludluileauiy 200 au
Aad v
A5INA
dﬂl a 9 z
MINTIN T/ AN/ NITHUTNITNVOUFO
(Pathogen identification)
1. 7% Real-time polymerase chain reaction
< o 1 F4 a
(RT-PCR) TnemsiNUAI9819A2875 nasopharyngeal
swab/nasal swab/throat swab USIIA1A0 HA
Y [ 9
Twsayn ne1ha1e eI NUENT TN 3 d
SARS-CoV-2 %39
v A A ~
2. A3I9APYAATINNDATINNIATHI 0 11/5AU
iy o N Yo o
Vo 1254 (Antigen test kit, ATK) N1ASUN55 U504
NNATNNUAUZNTTUMITOITIAzZE (90.) TS
< Y] 1 Y a,
INUAIDEIAIEID nasopharyngeal swab/nasal swab/
Y
throat swab U3AEIN0 HaIINTI9YN U1
M3aNeeaLIN 91N01MI0IMINAALN
o 0 g 9 < T o
aanellil 1o To n1azwmielasininensinismele
2
o [ <
i ruaeIy (60 A5 lwdney <2 1w, 50
3 ~ < A 2: = <
ATy ludneig 2-12 1@ou, 40 A53UN Twidn
= gxl ~ < = A
91g 1-5 1 uag 30 ATy N Twanery >5 1 ) wie
) v a a9 £ Yo
meladwnn vazmmisdnsenialng’ Felasy
Aa o " o A Y A
m3dtanelaensuNNglsaneuag 1 anlnem
Pl a H o Pl
Tumsquagieaaelhsalalsu 2019lunegile
Tsanenuiaae
P Ay Yo aa o 1 Aa dy @
gilhenlasunisasnnidenenaaielia
Y o Y o
Talsu2019uaylaueusnuidilulsaneruiaditha
Yo 1 o
wlasumsnienmsidnsssenynie
[ Yo 1 4
MN5eansen lasumseulasnunsunng
o P o Yo a
Usgdmoenihelsaneruiadiagsuiayeugua
P a 2" @ = 4
gilreAaidelisalalsur 2019 uazss@unnd
o { (A wua Y A ] { Y
Tyaneuramendgianiunnluyranaingie
weusnululsaneuia

3 9 A @
manuveyaaeiugiesvedialnlsu 2019
< 9 1 Y1 '
nuveyauUgulnens I ugenee Tagdang
Ansuannmans Janiadoaln

aaanlylumsinnzy

1. ﬁﬂmﬂf\iWﬁmHW (Descriptive statistics)
mmmauammmuu LLﬁmmmmmﬂuiaﬂaw
mauﬁammmmmuamammaa wazdnuiouny
nasg i dmsudeyafiuanueaulnfuaziivaue
AR T uazﬁﬁ’ama"lwﬁﬁm%’u%uﬂaﬁﬁ
mMsuanuaslilng

2. a0A9BYNIY (Inferential statistics) N13H1
AL 329 mamalsaoauaunndehia
TaTsu1 2019 nagiladadosduman nad Yoyariia
auals Lﬁﬂ’; (Univariable data) N3 2l continuous variable
9 t = Test , ANOVA N5 categorical variable 9
chi-square , fisher exact test WINAN P-value 108N
WIMINL 0.05 aasNliaNuuana e lited 1Ay
magda mywnnuduiuilunsadedadesians
Hodely Logistic regression analysis TagnsAIuIn
odds ratio ‘ﬁi%ﬁﬂ 95% Confidence interval Qg

[

A1 P-value < 0.05 D0NUANA1IBENTTITIAUVD

13
a

adalaglyllsunsy STATA version 16 YoN15941
AU 958555UM15398 (Ethical consideration) 414
’i%’ﬂﬁﬂ'mﬂmzﬂitmmiﬂ?ﬂﬁsmmﬁ%’ﬂiuwyﬁmm
Tsanennaditha @vi EC 086/65

=
NaNSANHI
voyanugugihadnaaielalsin 2019
P I a :g Y A Y o
diheandadelaSalalsur 2019 My
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mssnelulsaneniadinthe Auadiun 1 nguniaw
2564 14 31 NINYIAN 2565 TIIU 639 518 YNAA
PONIINMTANYI 47 510 111099 1NVIANAATIIN Y
v a2 wa o & oavy Ay s = s X
Moaluiams asiulgennuMs Ay My
1< Y a
592 518 1 UNAIY 306 518 (T08AE 51.69) NANYA
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286 318 (F98a2 48.31) UEhaanniluileauinain
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fumaniiluleauiuiesiga Uiwau 15 919
v v 4 A o v o
(5802 10.64) wihewnnNlsailse1dManua 45 519
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[ o v @
2.37) AapAnaunIvua 11 518 (308a 1.86) 13A11 19
v { o v
8 18 (3p8az 1.35) Isatloaios 6 318 (308az 1.02)
Y ayY o 1
Tsnla4 510 (Govaz 0.68) TsANAUAUUNNIOL 2 518
v o 3 Aa o w VoA g
(Fovaz 0.34) Nuannilsalszidr lunguinilu
[~/ [ 1 [ 1
oauruuazliiulleavny hinanaranuedsiad
v o W aa Y 3 A m Yo o A a
Wedingneana nugthaanililasuindulnia
v 3 Ao v Y 3
409 318 (50802 69.20) Wundunadn filean
M Yo o T 3 { m Y I
oaualilasuiadunniuani ulailuleaiy
Y Y
A0 118 318 (50882 83.70) 1Az 291 518 (30802 64.67)
AMURAY FILANAIN U1 Tod1AYN19ADA
(P <0.001)
91013 0IMIUAAL HAZANNTUIF IV IV
qihadniaaelalsulrFa2019
= Y 1 Y a
Hormslaun 1 lo vieu 91MITLUUMUAY
Y
91115 01MITEUVYTTa M 080 45.61,47.12,8.31,
o v & Ad ~
27.29 Az 4.92 Mud1eu waniluileauiniionmsle
Y] Y] 3 '
HATYOU (508a% 62.41 LIAT T98AY 14.18) FIUINAN
S Ay 1 v Y
wanluituleauiy (Geeay 42.32 1Ay T08A6.46)
1 v o w Aaa Y <3 [l 1
pg 1N AYN 1D (P <0.05) giheownaiulng
~ Yo £ v .. .
Ausulsanervialasveaulasa Favipiravir lag
Vo ) o o A
Tasuenaelu2iu sfuaniunliems wie Wanine
I~ o Y
PCR / ATK W1UI0H3 11U 533 518 (59822 90.03)
o o Y Ay Yo v oA g Y Ao
dmsudthenlasueniui 2 duauldiswan 59 51
Y Y Yo a I
(Govaz 9.97) fihedeavanlasusendnulumssny

a 7
264  nasA1 WNAMAYYAL

Y

Y ] I [l

Mvua 10 518 LL‘]NL‘iJquygen canular 7 510 ld
A ' ] PR A Aa o

Lﬂiﬂ\isb'?]ﬂ‘ﬁ"lﬂii] 3378 LLE’I%IIMW‘U@‘]J’JEJL?(WH'M AL A

Tugsan 1

a ¥ o ul ﬂ {I o A A Y
MAMITNNN 1 HAAUDYANILULASUIYNINYIVD
v 2
[V IR A = [
nufthenaayelifalalsul 2019
azoauu
Y Niiuloavin Yeauin Snauann
vaya P - Value
N (N =451 An) (N =141 A1) (N =59201)
019 (i) 4.1 2.1 38 <0.001
(Median, IQR ) (1.04 - 12.39) (1.02-6.29) (1.04-10.93)
01 ULNGH (N ; %)
140 - <51 230 (70.25) 97 (29.75) 327 (55.24) <0.001
570 - <101 69 (70.83) 28(29.17) 97 (16.39)
107 - <161l 153 (91.07) 15(8.93) 168 (28.37)
et (N ; %)
fhne 236 (52.33) 70 (49.65) 306 (51.69) 0.327
A 215 (47.67) 71(50.35) 286 (48.31)
Tsmlszddia (N ; %) 32(7.10) 13(9.22) 45(7.66)
Tinleaisosa 3(0.67) 3(2.13) 6(1.02) 0.151
Tsmiale 8(1.78) 0(0) 8(1.35) 0.111
Tsala 3(0.67) 1(0.71) 4(0.68) 0.665
pliquiunINse 0(0) 2(1.42) 2(0.34) 0.057
msinAaoAnouRIHUA 8(1.78) 3(2.13) 11 (1.86) 0.510
8au 10 (222) 4(2.84) 14(237) 0.438
DIMITLUATDINITUAAI
Ti(Quingii=37.509) 202 (44.79) 68(48.23) 270(45.61) 0.006
o 190 (42.32) 88 (62.41) 278 (47.12) <0.001
Moy 29 (6.46) 20 (14.18) 49 (8.31) 0.005
SLUUMUAUD NS 125 (27.84) 36(25.53) 161 (27.29) 0.337
szuulszam 23(5.12) 6(4.26) 29 (4.92) 0.438
anudutueendinu 27 (5.98%) 10 (6.38%) 37 (6.08) 0.657
(<95 %)
FuitGumndnha 420 (93.13) 113 (80.14) 533 (90.03) <0.001

Favipiravir (<2 1) 31(6.87) 28(19.86) 59(9.97)
Favipiravir (>2 Tu)

EAVRNRLET] 291 (64.67) 118 (83.70) 409 (69.20) <0.001
Dilasuingu 160 (35.33) 23(16.31) 183 (30.80)
lasuiaduc i)

mofiug hialalsn

Alpha 1(0.7) 0(0) 1(0.17)

Delta 181 (40.13) 22 (15.60) 203 (34.29)

Omicron (BA.1.1.529) 14 (3.10) 12 (8.51) 26 (4.39) <0.001
Omicron (BA.1+BA.2) 228 (50.56) 104 (73.70) 332 (56.08)

Omicron (BA.4+BA.5) 27(5.99) 3(2.13) 30 (5.06)

Laboratory (Mean:SD)

Hemoglobin (mg/dl) 12.45 £1.56 11.95+1.29 12.33+ 1.51 <0.001
WBC (cells/mm’) 7.277 43,163 8,651+ 4,121 7,605 + 3,463 <0.001
ANC (cells/mm’) 3,559 +2,557 4,099 +3,692 3,688+ 2,876 0.525
ALC (cells/mm’) 2,884+ 2,308 3,720+ 2,717 3,084+ 2,436 <0.001
Platelet (/ mm’) 281,311£90,741 290,574+ 101,248 283,525 + 93,354 0.304
AST (U/L) 43.0+405 48.0+40.6 444+40.6 <0.001
ALT (U/L) 2294292 234+ 184 23.1+£27.0 0.233
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HansIIMero sl fuams

wudnfiiudeauauiianlsnadluinadiv
(Hemoglobin) maetioeniuaniiliifiuleaniy fe
11.95 mg/dl 11ag 12.45 mg/dl MUAIAY TUNWAT
Fushudniiiiuleauaniia1White blood cell count
(WBC) mﬂﬂdwﬂtjuﬁ"bjgﬂuﬂaﬂmu Ao 4,121cells/
mm’ 11ag 3,163 cells/ mm’ANAIPY 1azaA1 Absolute
lymphocyte count(ALC)Gluﬂdﬂﬁlﬂﬂﬂ@ﬂﬂ’mmﬂﬂ’h
lutluteauimsuiy A 2,717cells /mm’ 18z 2,308
cells/ mm’ MR Fauaneadueddifoddama
add (P < 0.001) wuladameRugninsszuamn
figadie Toluaseu (BA.1 + BA.2) 332 318 (ovas
56.08) 50498491170 AR 911U 203 518 (Fovaz
34.29) ¥T202NA1TTUIN ADU NUATWUT 2565 D4
IHIYU 2565 gﬂm}’mﬁﬁmiizmﬂumﬁq@

mw%”ﬂ?mmwﬂmmé’ﬂaaﬂaﬂmuﬁwm
1413518 Wuﬁﬂymzﬁwia"lﬂf: Ground glass appearance
19 918 (30802 13.47) Consolidation 44 518 (308az
31.21) Interstitial infiltration 78 31¢ (%’aﬂax 55.32)
Tagutiaily Central 59 310 waz Peripheral 19 518 LiQ
Wiy Bilateral 78 518 (39602 55.32)

nansinsziesudsvesnsinaleauy
nnmsaaiehfalalsn 2019

1031512 WA0a8A Logistic regression
analysis wuilesuideaiiinanensifaeauaufio o1y
%2411 - 53/ (OR 2.36,95% CI 1.09 - 5.09, P = 0.029)
91M3 1o (OR 1.93,95% CI11.26-2.9 ,P=0.002) ¥ioU
(OR 2.10,95% CI 1.07 - 4.14, P = 0.031) 91M3 W > 39
94f1(OR 1.87, 95% CI 1.04 - 3.36, P =0.036) Absolute
lymphocyte count (ALC) ﬁuiﬂﬂ’h 5,000 cells/ mm’

4

(OR 1.75, 95% CI 1.03 - 2.97, P = 0.040) e 1gWuTF

a

Tolunsou (BA.1.1.529) (OR 4.02,95% CI 1.53 - 10.56,
P =0.005) aauaadlun1sneh 2

@519 2 Univariate and multivariate analysis

for risk factors of PediatricCOVID-19

pneumonia
Crude odds Adjust Odds
Risk factors P - value P - value
(95% CI) (95% CI)

NG 111 0.578 1.03 0.877
(0.76 - 1.63) (0.68 - 1.57)

019 13u-17 3.11 0.001 2.00 0.062
(1.61 -5.99) 0.97-4.15)

0117 -57 530 <0.001 2.36 0.029
(2.88 - 9.80) (1.09 - 5.09)

21m73le 226 <0.001 1.93 0.002
(1.53-3.33) (1.26 - 2.96)

1MIHOU 2.39 0.005 2.10 0.031
(1.31-4.38) (1.07-4.14)

QuHQi> 39 °C 1.90 0.012 1.87 0.036
(1-15-3.16) (1.04 -3.36)

ANC > 10,000 cells/ 2.19 0.093 2.72 0.067

mm’ (0.87 - 5.47) (0.93-7.91)

ALC > 5,000 cells/mm’ 222 <0.001 1.75 0.040
(1.40 - 3.50) (1.03-2.97)

platelet count 2.09 0.075 225 0.085

< 150,000/mm’ (0.93 - 4.74) (0.89 - 5.64)

Omicron (BA.1.1.529) 7.05 <0.001 4.02 0.005

predominate (2.89-17.25) (1.53-10.56)

Omicron (BA.1+BA.2) 3.75 <0.001 1.82 0.054

predominate (2.28-6.18) (0.99 - 3.36)

Tsnsedn 1.43 0.307 1.13 0.755
(0.72-2.81) (0.53 - 2.40)

Lﬁﬂﬁ1ﬂ%%ﬂl§ﬂﬁﬁ1%h1ﬁ%’ﬁ Predictive score
LﬁﬂﬁTuWﬂﬂWﬁlﬁ@ﬂ’m%ﬂﬂﬂU?N Eﬂ'lﬂlgli;ﬂiﬂiﬁu'] 2019
ﬁWITSNﬁ 3 TaafiA1 Areaunder ROC = 0.725 (Receiver
operating characteristic) WUA score 3J”|ﬂ5ﬁ’u19mﬂ‘ﬁ
aeifaenuuiibInIuTAsm A score TAY 4
Temaiivzifintoaunfnnnidesas 50 Sans i 1
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M319N 3 Clinical predictive score for covid-19

pneumonia
Variable Coefficient 95% CI P - value Score

Omicron (BA.1.1.529) 1.391 0.424-2357  0.005 25
01y 17 -5 0.857 0.088-1.627  0.029 15
nou 0.744 0.067-1.421  0.031 13
o 0.659 0232-1.087  0.002 12
Quigil > 39 °C 0.626 0.039-1212  0.036 1.1
ALC > 5,000 cells/mm’ 0.557 0.025-1.089  0.040 1

Area under ROC curve = 0.725

{ o ] [ .
aswii 1 ps1liuienuiiezidy pneumonia
910 pneumonia score
g
= : ; : 7 :

pneumoniascore

= ~ v & v Aa Y
nSauiauveyanaliuasilodeiifelvesnu
4 'Q H %
gihafidarel3alalsu 2019 Taautismaog
= dy T @ Aa 9 1 = a
MsfAnEIiNUINANNTIgUoeNI1 2 U 1An
< { T Y
oaummnnaninegunnai 2 1 sosaz 29.86 Laz
9} o U 1
59882 20.22 ANA19Y (P-value =0.009) TAgNI
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Predictor of Covid Pneumonia Hospitalization
Among Pediatric Covid-19 Infections
in Lampang Hospital.

Kultida pongdetudom

Department of pediatrics, Lampang hospital

Abstract

Background: Covid-19 infection is a severe infectious disease and has become a global
pandemic. Although the World Health Organization has declared an end to the state of
emergency, covid-19 remains a disease that requires constant vigilance, monitoring and
continuous care. Because the corona 2019 virus significant health impacts on children,
including the development of pneumonia in children.

Objective: To analyze the risk factors for covid pneumonia due to corona 2019 virus
infection.

Method: We conducted a retrospective cohort study of covid-19 infected children aged
from 1 day to 16 years old who were hospitalized in Lampang hospital from 1 May 2021
to 31 July 2022.

Results: Five hundred and ninety- two children were enrolled, of whom 141 children (23.8%)
contracted covid-19 pneumonia. There were 306 male (51.69%) and 286 female (48.31%)
patients. Mean age of pneumonia patients is less than non -pneumonia patients (2.1 years
and 4.7 year, respectively). However, multivariate logistic regression showed significant
risk factors for covid-19 pneumonia including the ages between 1 - 5 years (OR 2.36,95%CI
1.09-5.09, p=0.029), cough (OR1.93, 95%CI 1.26-2.96, p=0.002), dyspnea
(OR2.10,95%CI1.07-4.14, p=0.031), Temperature> 39 C (OR1.87,95%CI11.04-3.36,
p=0.036), Absolute lymphocyte count (ALC) >5,000 cells/ mm3 (OR1.75,95%CI1.03-2.97,
p=0.040), omicron (BA.1.1.529) (OR4.02,95%CI1.53-10.56, p=0.005).

Conclusions: Most of the covid-19 infected children in this study had mild symptoms.
Approximately 23.8% developed pneumonia, this was especially so in children younger
than 5 years. Children who had significant risk factors should be closely monitored and
cared for.

Keywords: coronavirus disease 2019 (covid-19), SAR-CoV2, pneumonia, risk factors,
children.
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TOGETHER WE CARE Hexa

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

From the quality of every HEXAXIM® dose that leaves our facilities, to the moment Diphtheria, tetanus, pertussis (acellular, component], hepatitis B (rDNA), poliomyelitis
you vaccinate a baby against 6 major infections.' (inactivated) and Haemophilus influenzae type b conjugate vaccine (adsorbed).

We will d thi f t in keeping littl tected and ts h ’
STt P A e et e 6-IN-1 READY TO USE VACCINE

1. Hexaxim® SMPC May 2017

1. NAME AND PRESENTATION: HEXAXIM is diphtheria, tetanus, pertussis (acellular, component), hepatitis B (rDNA), poliomyelitis (inactivated) and Haemophilus influenzae type b conjugate vaccine (adsorbed) presented as suspension 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, poliomyelitis and invasive diseases caused by Haemophilus influenzae type b (Hib). 3. POSOLOGY AND METHOD OF ADMINISTRATION: Administer
via intramuscular route, preferably 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 injection. For dosage and schedule, please see full prescribing information.
4. CONTRA-INDICATIONS: Individuals with history of an anaphylactic reaction after a previous administration. Hypersensitivity to the active substances or any of the excipients (glutaraldehyde, formaldehyde, neomycin, streptomycin and polymyxin B). Hypersensitivity after previous administration
of Hexaxim or a vaccine containing the same components or constituents. Encephalopathy of unknown etiology, occurring within 7 days following prior vaccination with a pertussis containing vaccine. Pertussis vaccine should not be administered to individuals with uncontrolled neurologic disorder
or uncontrolled epilepsy until treatment for the condition has been 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 illness 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
>3 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-Barr€ 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 response is observed and administration of additional doses of hepatitis B vaccine should be considered. The vaccine must be administered with caution to individuals with thrombocytopenia

g for 48-72 h should be considered when administering the primary immunization series to very premature infants (born < 28 weeks of gestation) and par
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 med
AND LACTATION: Not applicable. Vaccine is not intended for administration to women of child-bearing age. 8. UNDESIRABLE EFFECTS: Very common: anorexia, crying, lence, vomiting, Inject pain, injection-site erythema, injection-site swelling, irritability, fever (= 38.0°C). Common:
prolonged crying, diarrhoea, Injection-site induration. For uncommon, rare and very rare side effects, see full prescribing information. 9. OVERDOSAGE: No cases of overdoses have been reported 10. PHARMACODYNAMIC PROPERTIES: Vaccines, Bacterial and viral vaccines combined
(ATC code: JO7CA09) (Version VO1-18) For more information, please see full prescribing information.
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WHEN CARE NEEDS A BOOST ¢, Tetraxam

Diphtheria, Tetanus, Pertussis (acellular, component)
We know you want the best for the children in your care. That's why we're committed to continuously supporting you in everything you do. and Poliomyelitis (inactivated) Vaccine (adsorbed).

Starting school means making new friends and discoveries. At this time, a child's immune system needs tobe boosted against serious 4-IN-1 PRE- SCHOOL VACCINE
diseases. Because you care about childen at every stage of life, we offer you TETRAXIM , a 4-in-1 pediatric booster indicated for
preschoolers?. You will never stop caring and neither will we.

1. NAME AND PRESENTATION: TETRAXIM is diphtheria, tetanus, pertussis (acellular and vaccine presented as suspension for injection in 0.5 ml prefilled syringe. 2. THERAPEUTIC INDICATION: For protection children against diphtheria, tetanus, pertussis and poliomyelitis. 3. POSOLOGY AND METHOD OF

ADMINISTRATION: Administer via intramuscular route, preferably in the thigh in infants and in the upper arm in children. Do not inject via intravascular route. For dosage and schedule, please see full prescribing information. 4. CONTRA-INDICATIONS: Allergic to any of the vaccine gl . neomycin, inor B. Allergic

reaction after injection of the same vaccine ora the same Suffering from evolving y or y Within 7 days of a previovis dose of a pertussis vaccine. In case of fever or acute diseases, it s preferable to postpone the vaccination. 5. SPECIAL WARNINGS AND PRECAUTIONS FOR USE: It is recommend to wait

until the end of the treatment or disease before vaccinating if a child has poor immune defences, or a child is treated with corticosteroids, cytotoxic drugs, radiotherapy or other drugs that may weaken immune system. The risk of bleeding may occur in children with blood disorders such as thrombocytopenia or clotting disorders. The decision to give any further °
vaccine containing tetanus toxoid should be evaluated, if Guillain-Barré syndrome or brachial neuritis has occurred following receipt of prior vaccine containing tetanus toxoid. Decision to give further doses of pertussis-containing vaccine will be carefully evaluated if a child experienced fever of 40°C or above within 48 hours of vaccination (not due to another

identifiable cause), collapse or shock-like state with hypotonic-hyporesponsive episode (drop in energy) within 48 hours of vaccination, persistent, and inconsolable crying lasting 3 hours or more, occurring within 48 hours of vaccination and convulsion with or without fever, occurring within 3 days of vaccination. It is particularly important to monitor temperature

for 48 hours after vaccination and regularly give a treatment to lower the fever, for 48 hours, if a child had febrile convulsions unrelated to a previous vaccination. This vaccine and Haemophilus influenzae type b conjugate vaccine should be administered into two separate injection sites and on different days if a child presented swelling in lower limbs following

injection of a Haemophilus influenzae type b containing vaccine. 6. DRUG INTERACTIONS: To be considered when n use with - philus influenzae type b conjugate vaccine or other vaccines. 7. PREGNANCY AND LACTATION: Not applicable. Vaccine is intended for children. 8. UNDESIRABLE EFFECTS: Very common: loss of appetite, nervousness,

irritability, abnormal crying, somnolence, 3mmnmn:m vomiting, myalgia, injection-site redness, injection-site pain, injection-site swelling, fever >38°C, malaise. Common: insomnia, sleep disorder, diarthea, injection-site induration. For uncommon, rare and very rare side effects, see full p g 9. : No data available. 10. PHARMACODYNAMIC

PROPERTIES: Diphtheria-p us (ATC Code: J07CA02) Abbreviated Prescribing Information (Version V01-18) For more information, please see full prescribing information.




