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The Effects of Antithrombin Il on Disseminated Intravascular
Coagulation(DIC) in Premature Infants

Eun Ae Park
Department of Pediatrics, College of Medicine, EWHA Womans University

Objectives : Sepsis and its associated complication of disseminated intravascular coagulation
(DIC) are considered to be a major cause of morbidity and mortality in the newborn infants.
Antithrombin(AT) is a single chain glycoprotein in plasma and belongs to the family of the
serpins. It is an important anticoagulant protein acting as a heparin cofactor. However, it's
effects and action in preterm infants are not clearly defined. The objective of this study was to
determine whether AT I was effective in treatment of DIC in the premature infants.

Methods : We studied 52 preterm infants with clinical and laboratory diagnosis of DIC from
November 1998 to October 1999. We examined the AT I, platelet, prothrombin time(PT),
activated partial thromboplastin time(aPTT), fibrinogen, fibrinogen degradation product(FDP),
and D-dimer before and after the treatment with AT T

Results :

1) AT T concentrates were administerd for a mean of 3.6 days. Plasma AT Il concetrations
were elevated significantly(p <0.001) in all cases to a mean level of 134.5%.

2) Hematologic data(PT, aPTT, Fibrinogen, FDP) was significantly improved in definitive
DIC group after AT [l treatment(p <0.05).

3) The incidence of complications of DIC patients were slightly higher in definitive DIC
group than in suspected DIC group, but there was no statistically significant difference. And
AT T concentrate were well tolerated in all patients.

Conclusions : This data suggested that AT I therapy was effective to improve the clinical
and laboratory findings without significant side effects in the premature infants with DIC.,
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Wabg 9§25 (disseminated intravascu-
lar coagulation, ©]3} DICE A3 AlAeldlA 5
T 22 Agely o8 e 7| xFd gl S5
o] A3} o BEste] yeite A40E £RY §u
odE, 233 Afrd SFRF, AdRAEF B2
E87 g}’ DIC A BTN ] &4, 18
T EE At &4, 23N B o8 €9 §x
A7t B30} T2 il o] FysA ¥
Ay AEE AVNE 715808 dod)A |t o2
Q18] "4, fibronogen, A I <1R}, A vVelA}:, Aviel
22 AXLIAA 5 4% 2983 A vt &
o, BAE HAFAE HAATI] A3 o]AFH R
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1998 11€%E 19999 10¥714] 4 58 A
obde] 495le] DICE gt ¥e vjgolE o=
&3t DICY] A&t 7|8 HEApE, AUFAL B
AT EE8AH A%, AEYE, WEEEHEY 28
EE HE2Y)59 9454 FAHAE daus,
prothrombin time(PT), activated partial throm-
boplastin time(aPTT), fibrinogen, fibrin degra-
dation product(FDP), D-dimer, AT I 5& 2133
o}. FDP #AH) A% 20ug/mleoldsd 28 (++,
2), 5~20ug/mL& %A (+, D, Sug/mLel3E &
(-, 002 B=E3Hon, D-dimer FA] 4=
1.0ug/mLel S 294 (++, 2), 0.5~1.0ug/mL&
k¥ (+, 1), 0.5ug/mLolstE 4 (~, 022 A=
Bt g gols A T80l Jem AT-IY F
=7t AN TR T0%olsteln Umlx] 3714 o]/de]
g ArA70) BIAE) F9E DICY F43H 73
o3} definitive DICZ 32 Fstgien], Y4
ol QQu AT-I FTw HAA o HAHANA
o] 2714 ojalit ¥4 A4-E DIC7L SA=HME 7
S (013} suspected DICZ A3hE YF),

2. HMQ AN W AT I & M

ool dAL 3.8% sodium citrate’t €01 Ie
L7190 A F 2500~3000 rpmel A 15~2087 €
4 Edste] ¥ 0.5mlE 239 AT TEEe
ZAHE TIA AT NI kit(Tidong, Japan)Z ]85t H
g uErE (immunoturbidity test) o2 ZArksIA
AAMFES 4G AT M9} 34 288-¢ gr=
8l 340nm 2 T00nme HFoE FHAEHFY
AT IE A% 24 e s ol 83yt
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Z-4 9 DIC X & 717+5¢te] H&¥ (pulmonary he-
morrhage), 4 &8 (intraventricular hemorrh-
age), Y85 (periventricular leukomalacia), A}
A A4 (necrotizing enterocolitis), AMg 59 %

o) sl ulE EAsITh

4. HNE

AT I 59 d%F9 2% A4 € AR 7|3l dist
o] Student t-test®t Chi-square test® A-8-31) 2
qelglon] 4o 22& p<0.055 ATt

i
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1. 0y 2N A¥N &Y

Zx7] 744} 5& 8l A definitive DIC oA 24
NEr} E9ko} EAF R {93t Aole YATHT-
ble 2).

2 AT A& 7‘1$Q| ol 31 HAMA| s}

DIC/} ¥ F & BT X & 5] 4d A
= & Aolg HolA °}ﬁk—-‘:‘1(Table 3), 4% €9 3
I AAF 23 definitive DIC oMY X8 A% D-
dimer ZAHE A|&J% PT, aPTT, Fibrinogen, FDP 2
ApollA 2% ou) A 3A | H|3l, suspected
DIC |4 Fibrinogen®e] A 1tHp<0.05)
(Table 4). AE A o) AT Il = W3l T F709

Table 2. Underlying diseases of study groups

Definitive DIC  Suspectied DIC

DIC7I 999 Al 25 529olgled, o] & 34 (n=34)(%) (n=18)(%) p-value
e definitive DIC Fo1213L 188 suspected DIC ~ SPRM® 7(20.6) 1( 5.6) 0.153
pe
Folt}. o] T Tzt AEFH, AE, A, 29 F Seps:s1 6(17.6) 1{ 5.6) 0.224
= . 7(20.6 27. .55
B, AT 9} A2 712t Fol= Aol gigiekTable 0 2‘(2‘5) 9; jﬁ 5: o
. B8 F To4d 9944 dRoR e, 1 2.9) 1 5.6) 0.641
A8= o o= olmly WEE EOl=B ’ ' )
AL, AT, LAY UEF, HEFUTHFT. apphyxia  116249) 6(33.3) 0.943
*SPRM : Spontaneous premature rupture of membrane
Table 1. Patients characteristics of study groups + HMD : Hyaline membrane disease
Definitne DIC Suspected DIC # TTN : Transient tachypnea of newborn
(n=34) (n=18) p-value §MAS : Meconium aspiration syndrome
Gestational age 354+424 363+3.69 0.116
{weeks) Table 3. Changes of platelet count before and after AT-T
Body weight(Kg) 224087  25%073 0247 treatment
Sex(maleffemale) 16/18 6/12 0.341 Platelet  Difinitive DIC  Suspected DIC |
(x10¥mm’) _ (n=34) (n=18) pvae
Type of delivery 10724 7 0.488 Pre. Tx 1721 96.2 178+60.3 0.780
(NSVD/C-S) . Ix. +96. -+60. .
Duration of AT-I  3.6+0.71  3.7%058 0.373 Post Tx. 1854133 211+74.9 0.384
Tx(days) p-value 0.435 0.197
Table 4. Changes of coagulation laboratory profiles before and after AT-TI treatment
Definitive DIC(n=34) Suspectied DIC(n=18)
PT(sec) pre 200+ 5.33 ] 0003 170+ 291 ] 0,09
post - 174+ 421 P= 158+ 2.02 p==
aPTT(sec) pre 63.7119.56 ] 0012 49.8+10.41 :] 0312
post 54.5+15.02 p== 46.44+11.82 P=
Fibrinogen(mg/ml) pre 152£83.6 ~0.000 2054454 —0013
post 217+79.8 L 260+72.5 =
FDP pre 1.8+ 0.45 0.6+ 0.89
=0.033 =0.374
post 0.6+ 0.89 ] P 0.8+ 1.10 j P
D-dimer pre 1.7+ 0.52 0.8+ 0.84
=0.102 =1.000
post 1.0+ 0.89 :] P 0.8+ 1.10 ] P
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Table 5. Changes of AT-HI concentration before and aft-
er AT-IIl treatment

Definitive DIC ~ Suspected DIC
AT T Py | palue
pre 45.2+15.53 36.2+ 8.07 0.294
post 1345+ 9.1 144 +46.86 0.761
p-value 0.001 0.073

Table 6. Complications of DIC during treatment

Definitive DIC Suspected DIC

=340 =18 VA
Death 3( 8.8) 0( 0.0) 0.194
Intraventricular 19(55.9) 7(38.9) 0.244
hemorrhage
Perlventrlcul;.ar 10 2.9) 1( 5.6) 0.641
leukomalacia
Necrotlzm-g’ 3( 8.8) 1( 5.6) 0.674
enterocolitis
Pulmonary 1( 2.9) 1( 5.6) 0.641
hemorrhage

Fr9 oy glovy definitive DIC FolAeE A&
F AT I F=7t A8 A vls] AR FoltA
z718 Aoz JeRgth 1Y suspected DIC ol
e AR F A9z A7 UR 714 SAH #4
o] g1 THTable 5).
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DIC A% 7|2t & H AW 28, HAsT, JAH 3
AEE o B4 Rl=E F T3l X7} AL
, AFEE-2 definitive DIC oA 3H(8.8%)=% &
ook et AT T ARl e 7282 3 8= §l
AcHTable 6).
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DICE #Aluit} 417 faredkite] thdsin A5
= NEA $Rpe] gl 2ol F1gEofof spA|gt Al
Roje] H4-= HEF H 29 g AU BT F
ukE 712 Ago] i B9 Bot X 87} offrh. o]
A7A AAetol 2] DIC Xae ¥ 8¢ A&
o, 8lglql K¢ £, heparins9] A&7t FHou,
FHZ Eo] vl B354 JAAQ] gabexate mesila-
te(Foy®)" <} AT M*°7} A= diF=1 k. AT

M= el EA=E 'Er‘ 1 oF 59,0004 =9 Fehy
AR 432719 ojmjAto B FAHo e, EAsd
€3 JAE HBAATE S SR8 AREAY
1939 Brinkhous % <3 Agoz Leizich
247|482 AT M9 arginine”)7} serine protease
9] active sitedl EA3H= serine”|9} esterdF o2
B&AE gA%t) & AT ME serine protease in-
hibitor24 ¢F 0% F=EH 2Hgo] glar, T ¢4
= A IXa 9#}, Al Xa 914, A Xla ¢1#} A Xla 2
7t & kallikrein § oif-E9] A-LaARAE 1:

12 2%389 g4x, &84 ads vehid Fgd
o] EAIBIA wkgo] Zh&Et P, AAJole] glojA
AT & Ao wat Frlsted] A TafoldA
12]¢] ¢ 50%2 ol FHe] EF v A3}

T: OL

2 97) 95T BEo] givkal AT, diRie] &
AAAETD FEE olFT AT BT F 90U HUAA
} —

ZESh A U, o]9f e offelA] ]
SoliME A4 AdAeht AABYtE DIC/F 2%
A 28 ¢ g4 o] 2o} dASHA Uehe 4
AL, ol#gt F& mejgrid DICY X 8A] AT M9
HZ g Z7l7 Zonth dHojol & X5 Ao
o}, ofef = AAolell A DIC Ao AT II A&
ZRE o7} HIHD glont ofA BustEo] A 2
Ageltt, At B AF-E B8 42 Ao B2
Algolol A DICE 3 o|fr2e F47] 7RAL 271
001:11}3}_,*_ .,.'_a];dnlz. tﬂ ﬁ“z‘sﬂz_o] 7}10}- =Y
Ko, g goldlA DIC A& 2A¥e o g3 4
Abe] Wshe 3747 olde] A ARt el AT
I F=7} HA el DIC7 G494
dimer AALE Ad BE AAA KB X ‘r°r
Z7}E H) fibrinogen #AA} Rt 918 BY
DIC ¢j4lwHth AT W9 A=7F EFHHe|YTh o2
o] DIC7} 4= oy 8o &3 A} 27H4 ofst
gt AolE A= AT M7t 2719 Bsdthrt A5
& B 1U4%A 24590 sejgs AE F AT
me 01%01 A7t Aot AX BAFHLE FT X
B 98 48 4 Y. wEbA avbe) oS AT
M) AHgol glolal 43 DIC o A2 A
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19889 119%E) 19994 10974 B9 5% 24
obdo] Yelstol DICZ AT W Hol oz

AT Il A2 AF2] 93 34 2 39 94 289 B
A 45g 23
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1) AT T X5 717H& 37 3.6Y olflem A=
PF AT 9 527} Bt 134.5%74 u QA A&
319t (p <0.001).

2) 89 <1 AA & PT, aPTT, Fibrinogen,
FDP A} 237} £3), DIC/T 233159 FoliAi9]
o] BAAHLZ on|IYTHp <0.05).

3) DIC A& 7|3t 5 4% §HFL DIC &9
agel oA 23 wstou EAH Jolx glsle
AT W ARgol o H28-2 g #= o

2 E:

u&olo 4] DIC A&l AT ME AH§Fe 24 ¢
A4 Batel el gl $31 FA 279 JolME |
A F71E Bgom AT 0 AHgo] wE 3282 ¢
o] ¢tAEHA Aol AHE T S USiTh
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