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wuiledodeeiidanademsaamaiaidonseniuinssauesesuiiiodfyneadaie completed
antenatal steroid (p=0.038) azmsfiannsaneanezrenelalaniolu 3 5u (p=0.001) wuileserde
ﬁfhwam'amitﬁmﬁa@1aeﬂ“luiwsqﬁumeeiwﬁﬁﬂﬁwﬁmumqﬁﬁﬁ 1&un hypocapnia (p=0.038),
hypercapnia (p=0.003), pneumothorax (p=0.000), hypotension therapy (p=0.000), severe metabolic
acidosis (p=0.000), bicarbonate therapy (p=0.000), sepsis (p=0.004) LtaZ thrombocytopenia (p=0.000)
agl: atfAmsaivesmsiiaiiensenluTnssauesio Sovas 30.1 Yesuidesiidimademsannisiia
idoneonluTns sau0Re completed antenatal steroid HazM3AanNFaRBANDTIEMElIaNe T 3 Su
HseidesiidamanemsiiadenoenluInsaauos 1aun hypocapnia, hypercapnia, pneumothorax,
hypotension therapy, severe metabolic acidosis, bicarbonate therapy, sepsis i1 thrombocytopenia
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1% antenatal steroid therapy’, maternal
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coagulation and platelet abnormalities'®
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uTﬁuﬂLLiﬂlﬁﬂ ?ﬁﬂﬁﬂa’ﬂﬂ APGAR score WAN17§1579
[ 14 [ { v a ] 14
9an51¥1IATUD4 Laziadedean19e) laelideudnn
o A A Y A o cg'
vosiladudeangil el Aail
1. completed antenatal steroid AONITAIVDY
v Yo o
Ejﬂ’JEﬂﬂiU dexamethasone 6 mg IM n 12 SRY IV
A3 4 dose NOUAADA
2. maternal chorioamnionitis APNITAIVO
Y = Y o < g’ o A A <
Ejﬂ?ﬂﬂ@?ﬂ?iqmiﬁuﬂﬁlﬂﬂuﬂ@,ﬂ HIATTUNAULTT WU
Ao A A X ..
mmﬂuwum NIDUWNAVDINITINIZIYDUBDN amniotic
= T R A X
fluid VUIYD Wi'ﬁ]ﬂuﬂuNaI@ﬂﬂWi@]i’)ﬂ%uluﬂ‘iﬂ
Y
3. birth asphyxia Ao ﬁjﬂ’lﬁlﬁ APGAR score Y943
=t 33
UHINMN 1 <7
Y { o
4. extubated within 3 days ﬁ@@ﬂ’m‘ﬁiﬁfﬂﬂ
1 Y [ 1 Y
¥aemrelanalranisoneanesionielalaniely
3 IUNSNV0IFIN
LA Y A .
5. hypocapnia fi® @ﬂaﬂwmam’m arterial blood
gas W30 capillary blood gas 1 pCO2 <35 mmHg
1 Y 2}/ o a
p819UBY 1 59 Mol 7 Tusnuesdia
. A Y A A .
6. hypercapnia ﬂagﬂaﬂmwamn arterial
blood gas "0 capillary blood gas R pC02265 mmHg
1 Y g o a
pd19HBY 1 A59 el 7 Tuusnuesdia
A Y A A
7. pneumothorax A®dRiI8NNAIIE
Y
pneumothorax (AAUUAETY 7 JuuIAUBITIA
. A Y A A
8. hypotension therapy ﬂ’t’]l%j‘lJ’JEJ‘VliJﬂnz
Yo o 9
hypotension LlﬁgklﬂillﬂTiﬁﬂHTﬂ”lﬂﬁlu 7 AULTNUDN
aAa ] [ 3 A
BIA Iﬂﬂu‘ﬂﬂﬂ"ﬁiﬂ}l”@@ﬂlﬂu 2 NANND
1 Y
m Nguusnin 0.9%NSS (bolus 10 ml/kg/
) [ = A Y
dose) TUIU 1-2 dose EJEH\‘]L@EJ’JW‘EE]ELW
0.9%NSS (bolus 10 ml/kg/dose) 91U 1-2
[ o Y
dose 5N U1H 1 inotropic drug (dopamine/
dobutamine/adrenaline/noradrenaline)
[ { Y
m ngunaealy 0.9%NSS (bolus 10 ml/
) [ ] Y
kg/dose) $1UIU 1-2 dose 5auAUIN = 2

inotropic drugs (dopamine/dobutamine/
adrenaline/noradrenaline)
9. hemodynamically significant patent ductus
. A Y AN Yo ana o
arteriosus (hsPDA) ﬂa@ﬂaw“lmummmﬂﬂha
= A Y Y a <
ummmazmmmﬁmm@uﬂﬂ (UﬂWﬂWiWWEﬂi]!i'J,
mﬁawa‘u, bounding pulse, wide pulse pressure,
systolic ejection murmur at LUPSB) ERRITEL T
159399 echocardiogram Melu 7 TUINV0IFIN
. . . A Y A
10. severe metabolic acidosis ﬂﬂﬁjﬂ’w‘ﬂll
W93 arterial blood gas H30 capillary blood gas 1l
1 1 Y
A1 pH <7.2 Q¢ base excess < -12 mEq/L 8819UDY
9
159 Melu 7 Tunsnueadia
. A Yy Ay Ve
11. bicarbonate therapy ﬂ@ﬁjﬂ’m‘ﬂllﬂiﬂ 7.5%
sodium bicarbonate YUIR 1 ml/kg/dose IV drip UTU
) ' Y 3,’, o a
1 42109 0819U0s 1 AT9 Mol 7 Juusnvesria
LA Y = ~
12. sepsis ﬂ’f]l%j.ﬂﬂ]illl61ﬂ15!£ﬁ$@1ﬂ15uﬁﬂ\i‘ﬂ
9 b4 Y v <
wla S @lnsedudu, tachycardia 1139 bradycardia,
capillary refill 1719031 3 AW, WoUnIoINIZVIA
a Y
pongauluaea, daazeeniss, 1n112 metabolic
. . A A X A A g
acidosis) m’emwamamwwwaimaamﬁam
[ v =) g’ 1 d%} dy v
lvdunamsoirlusestloaduwiye nelu 7 Tuusn
YOITIN
.oA Y A
13. thrombocytopenia ﬂ@ﬁjﬂ’)ﬂ“ﬂuwaﬂﬁﬁi’m
o I Y
WUINAAE@ADA < 100,000 cell/mm’ A8l 7 3usnuea
¥

a ¢y aa
ANTICHUDYAllazaan
a s Y Aan
Angivoyauazanalaglylilsunsy STATA
Y o ° 9 d
16.1 for Mac Yoyan?llvesmsninauevoyaiiu
A ¥ 1 A 1w .
AUD 50882 AUNAY (mean) ANTEFIY (median)
NATOUANUUANANYBINGUMITNNTIAoAo N U
Tnsearueuiisunungui ifihonoenlulnseduos
) o Y o Aa 1 A Y
dmfuveyadinlsFinguingiziaig Pearson
Chi-square Test %30 Fisher’s Exact ATUANIHAL AL
9 = = ' @ 1 A
YoIUeYa 1TeuMeUANNIANA1NYBIAILLTABILBY
Y o v @ o W aaa
A28 ANOVA Muuaszauisd1dyn1eeadni P<0.05

wa o o A a a °
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WNanN1IFANEN
Y d‘dg’ o Y [ (Y ]
wugtenNiminueenI UMY 1,500 ASY
{ Y o @ H 3 [
NMNFTUMITNHINTTINGILIAATHIUAUANNITIAY
Y
o o a3
WA, 2562 DITUNAY W.A. 2563 NINUA 168 5180111Y
Y ] ¢ = 2
W e NN UNNITANYININLA 128 518 AN
HHUQIN 1
Qd' 9 g} @ a Y [ Y]
HHUANN 1 YBYaMININHINLI NIAALDENIUNINY
Y] { Y o 1] {
1,500 P53 NANSUNITTABIN 590U

9511
q
o - p o
msnhwiinusniia < 1500 3y 019A53A > 32 dilan 21570
168 318 1derIniony < 3 unazdalilansndansisnid 8310
|7 fihefianuiandvealas ulay 451
) . fhotinnufadnavesaueaudiniia 2510
msnidunaainsing M .

voyaliauysel 5910

128 510 ° °

P
ATNHAATHIAATIN 1 1A 2

o
128 310 1aurIn

28910

— hinudeyamsasiadansiand
A3798anT19AAT 4 3

2451

76 318

[ Y 1
10057990 T1H IR ANDIASIN 1 1AL 2 W
Y ~ A 3 Y
yihelineneenlulnssaueananug 50 519 (7080
< o A v
39.1) Wurilunsa LI, T wag TV A9bife 24 518 (50802
Y Y
18.8), 18 518 (F08a2 14.1), 2 518 (50802 1.5), 6 518
Y o 1 PR A 4
(Fovay 4.7) My lagngurilienielgassn
Y 1 Y] A
Woun3i 28 FUAIN (n=46) WUNITIAAIABABDN
{ v Y
TuTnssaueaunniigane 23 518 (3ovaz 50) wugie
~ A 3 Y
nliiiaeaeenlulnsaauesnaviua 78 518 (S08ay
60.9 ) A9A13199 1

ﬂ"li"l\i‘ﬁ 1 WagﬁﬁiMfTJﬁﬁlJﬂQﬂ%\‘iﬁ 1 uaz 2 lag
fﬂo'llll‘!ﬂﬁ13J61fgﬂiiﬁ
o IVH IVH (n=50)
GA
(n=78) gradeI  gradell  gradeIll  grade IV
<28 (n=46) 23 10 10 - 3
28-29 (n=38) 23 6 5 2 2
30-32 (n=44) kY 8 3 - 1
total 78 24 18 2 6

190  deviy giiaing

A [ o c;y/ A 1 Y
1PN31990AT 1B 1IAANIATIN 3 Tunguiile
Ao A 1 < .
nudeaeonlulnssauos dauunwuily resolving
v z &
hematoma 8 518 (50822 32) TUN15ATIIATIUNL
Y
periventricular leukomalacia (PVL) 2 518 (50882 8)
v Y Wy v
Tungugihenhifideasenlunssauesain
o 4 g: 1
HAN1IATIV0AATIBIATUDIATIN 1 uaz 2 Tuns
Y Y
ATIATIUNY wallnd 45 318, resolving IVH (cystic
change) 4 318, resolving hematoma 1 518, IVH grade I
1 918 AIA15199 2

' P
= [ J (=
MINN 2 WANTIVDAATILIIATUDIAITIN 3
IVH
no IVH
(n=78) gradel gradell gradelll gradelV
(n=24) (n=18) (n=2) (n=6)
dead 4 6 11 1 6
data not found 23 1
U/S brain* : normal 45 7
: resolving IVH 4 1 1
(cystic change)
: resolving hematoma 1 3 4 1
:IVH grade I 1 4
: IVH grade II - - 2
: periventricular - 2

leukomalacia (PVL)

*U/S brain=ultrasound brain

A { 3 9
Tungugiheniiinessenlulnssaueuaniioy
1 Y Aa A
(nsa 1 uazinsa 1) ngqueisniaeasanly
TWSAAUDITUUITI (1039 TIT Hazinsa IV) tazngu
Y Ay ra A 1 (=)
Hilenlitiinensenlulnsadues wuarlitiaaw
1 o Y 3 1
uananiulunaazegassavedtlonaaungu
(p=0.524 uaz 0.153 AIUAAY) LANUNTANY
Y
uanANAUeINUTsMAYNIIada luhinusnna
(p=0.006) AUTEFIUVDI APGAR score NUINT
1, 5,10 (p=0.009, 0.0001 LAz 0.0000 MWAIA) 1AL
@ A Aa @ ~
PNTIMIITITIN (p=0.0000) FIN13 1N 3

315msqu15nmmam§ nsnmﬂn-ﬁumﬂu 2564



d’ 9 ay 1 Y AN 1A A .
MINN 3 VOYANUZIUUDINQW @ﬂawﬂuma 29 (p=0.000), hypotension therapy (p=0.000), severe
ponlulnsedues nquiiitdensenluy  metabolic acidosis (p=0.000), bicarbonate therapy
< ¥
Tnseaued@anios (n3a I uagnsa II) (p=0.000), sepsis (p=0.004), thrombocytopenia
1 Y A A
wagngurieniieasonlulng sauss (p=0.000)
TUUTA (1N59 11T HAZiNa IV) nuilatedesdundinadensinadonoon
[ 1 v o w aayn ¥y
TuTwseawesedalifitiodvamisana lan maternal
mild IVH severe IVH . . .. an a
chorioamnionitis, I5N1IAQDA, N1ITVIADDNLLIY
no IVH (IVH grade  (IVH grade ¥ . '
variables P AuALINAanA, hsPDA A4A13199 4
I+11) HI+1V) , 8
(=78, %) (=42, %)  (n=8,%)
Gender M3aN4  ddeaninanenisinataenosn
1 44 (56.0) 31(73.8) 4(50.0) 0.524"
e Tulnseaues
female 34(44.0)  11(262) 4(50.0)
GA (weeks) Severe
<28 23(295) 20(47.6)  3(375) risk factors P v e et
0.153"
28-29 23(29.5) 11(26.2) 4(50.0) ®=78) =4 ®=8)
30-32 32(41.0)  11(262) 1(12.5) maternal risk factors
BW (gms) completed antenatal steroid - . ° 1 0.038
<750 8(10.3) 13 (31.0) 1(12.5) no 48 » 7
750-1000 18(23.1)  16(38.1) 5(62.5) 0.006" el chorioamionits #¢ yes 2 4 0 0264
1001-1250 25(32.1)  6(143) 1(12.5) no 76 38 8
1251-1500 2745 7(16.6) 1(12.5) veeinal 2 » 7
mode of delivery delivery 0.188
APGAR score s 36 2 1
(median and range)
neonatal risk factors
1* min 5(0-9) 5(0-9) 1.5 (0-8) 0.009”
yes 48 33 7
5" min 8 (2-10) 7 (4-10) 6 (0-8) 0.0001? birth asphyxia 0.121
no 30 9 1
10" min 9 (3-10) 8 (5-10) 7(0-9) 0.0000? yes 19 ) .
extubated within 3 days*** 0.001
Dead 7(9.0) 20 (47.6) 7(87.5) 0.0000” no 31 30 7
yes 34 23 5
*significant at p < 0.05, @ Fisher’s Exact Test, @ ANOVA, ® Pearson hypocapnia 0.038
no 44 19 3
Chi-square Test
yes 13 15 5
hypercapnia 0.003
no 65 27 3
o A Y A [ a
Wﬂﬂ%%ﬂlﬁﬂﬂﬂ'lullﬁﬂ'mﬁ\‘lwaﬁ’ﬁ)ﬂ'lﬁﬁﬂﬂﬁlﬂﬂ . yes 0 0 3 o
pneumothorax X
A 1 = o (% Aaa no 78 »n 5
Lﬁ’f)ﬂﬁ]’E]ﬂnluTW3\16’%@\1@&1\‘]%1!36’1?]‘&]07]1\1@'3@]
Y yes: NSS
Taun completed antenatal steroid (p=0.038) LagNU only or
o v A Y A ' A A NSS with 1 ' a 2
ﬂ%ﬂﬂlﬁﬂﬂﬂ”lu‘ﬂﬁﬂ‘ﬂﬁ\iNﬂ@]'ﬁ]ﬂ"ﬁaﬂﬂ”ﬁmﬂm@ﬂ@@ﬂ inotrope use
1 A o o w an Y 1 hypotension therapy 0.000
GluIWiilﬁil@Q@‘(’J'I\HJHEJﬁ'IﬂﬂJUTHQﬁﬂG] hlﬂllﬂ N3 yes: NSS
v with =2 3 6 5
1 1 Y Y]
Aannsoansanerierelalanielu 3 Ju (p=0.001) inoteope use
(% d' d‘ 1 1 a A no 60 25 1
W“]J‘ﬂ{ﬂﬁ]ﬂl’ﬁﬂ\'i‘ﬂﬁﬂNﬁ@]ﬂﬂ?iLﬂﬂlﬁ@ﬂﬂﬂﬂﬁlu
1 A v o w aa Y . yes 31 26 3
Tnssauesosnivedidyniana laun hypocapnia P . . . 0057
(p=0.038), hypercapnia (p=0.003), pneumothorax
@ﬁﬁnv;‘m‘?mgﬂﬁmﬁmwam7545@115'@@@ﬂn?uTWNm/mwmmjmﬁ@n'aufﬁwuﬁ 191
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Severe
risk factors noIlVH  mild IVH
IVH Fisher Exact*

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

yes 7 14 5
severe metabolic acidosis 0.000

no 71 28 3

yes 9 20 7
bicarbonate therapy 0.000
no 69 22 1

sepsig*rirE 0.004
no 66 28 3

thrombocytopenia 0.000
no 70 33 2

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

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

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

were confirmed with positive hemoculture
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o 4 :I o a 9 ' "W o
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a 9 ' 1o o o
HININAUOENIUMIAY 1,500 NFY 91U 310 518°
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4 1 ) Y o '
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o o A 4
fMruasiug 44 519”° wogiamssiveudenosnlu
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MIANEINAIUNS Taewudns 1N sdes a3y
AWANNTULTIVOINTIAAan U TN IaND
FUREINUADMIANHIARIUNUFUAU " WUBATINS
= ) PR A A
wedIalugiienuiaeasenlulnssausunsa 11
Y Y $ '
50882 50 UAZINTA IV 50802 100 FIWINNI
M3ANBIY04 Christian tazauz lulszmaasgomsm
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A Yo = ] o A a =
nlammsanulumsnaaeaneuimruaininalull
WAL 2543 D9 WA, 2553 314U 147,823 510 FINVOAT
mimﬂmm"luwﬂqﬂmmaaﬂaaﬂiuiwsqﬁueuﬂm I
Soeaz 18 1182IN5A IV S0 401°mmmﬂwﬂaﬂﬂauu
{lufile ELBW Feuaz 85.7 iogasssvesniuiiu
o s Y
25 q1la1vi 5088 42.9 LAWY severe sepsis with septic
< a Aaa Y = 9
shock I UAUNAMITFINTINAIBDITOIAL 71.4
1 1 Y ~ s A
wazwunlungugienliiidensenly
o ¢ o A
TNSIAUDININHANITATIVOAAT IF1IATNBIATIN 1
Yy Yo o S A
naz 2 1HelasunINTII8anI 1WA aNBIATIN 3
I
WU resolving IVH (cystic change) 4 518, resolving
a I
hematoma 1 518, IVH grade 1 1 318 Anduiuan
a A d' a 49! [ d!
M3NAaeaon U INTIauoIMNATUN 1R AT
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Incidence and Risk factors of Intraventricular
Hemorrhage in Preterm Infants
at Udonthani Hospital

Mingkwan Ubanisakorn

Department of Pediatrics, Udonthani Hospital

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

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

Methods : A retrospective descriptive study (matched case control)

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

Keyword : intraventricular hemorrhage, preterm infants
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