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Indomethacin is an effective treatment to close patent ductus arteriosus

(PDA) in preterm neonates, and has been used for many years.

Management of patent ductus arteriosus (PDA) in full-term neonates

remain controversial. Recently, usefuIness of indomethacin for patent

ductus arteriosus in full-term neonates was reports.

to evaluated the effectiveness of oral indomethacin for patent ductus

arteriosus (PDA) in full-term neonates.

Surin hospital

Descriptive rehospective study

Review of pediatric patient data admitted during 1" january to 31'h

December 2009.

The patient were 43 full-term neonates with PDA . All neonates were

S 2 days-old and has a gestation age i 37 weeks. Patient with

ductus-dependent congenital heart disease, severe pulmonary hypertension

(gradient > 40 mmHg), respiratory failure or sepsis were excluded.

The echocardiography evaluation was done confirm the diagnosis.

The patient received indomethacin suspension (o.2mg/kg/dose. 3 dose

12 hours apart). Of the 43 neonates, 33 (76.7%) showed complete

closure, and 10 Q3.3%) showed no closure. Statistical analysis revealed no

difference between the two groups regarding GA, Birth weight, Apgar

score at 1 minute, minimum diameter of the DA before treatment, the

average age at the initiation of treatment. There was no significant

difference in blood urea nihogen, creatinine levels or thrombocyte

counts in either group before and after treatment with indomethacin

(p > 0.05). No serious adverse reaction was observed in all neonates.

This study showed the efficacy medical treatment of oral indomethacin

for earlier closure of PDA in full-term neonates.

Patent ductus arteriosus, oral indomethacin, Gestational age. Echocardio-

graphy, Full-term neonates
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-Utunelonlt?cu : nltinut Patent ductus arteriosus (PDA) fira indomethacin Ifizuodtu

rr:n n d o n ri oufi r uurl fi nr: fl nur uo v16'1tiinuril1u-'ru u ri nr:5nur Patent

ductus arteriosus (PDA) tuur:n n oon nlufl ruuortTulrifi tio ofl uuiuou
: d a 1v d av
riufi:ruurufiunrtlffzuofiflountrhiu1 indomethacin tfioinur Patent

ductus arteriosus tuvr:nnoann:ufi ruurr

innrjtvnud , rfiiotj:vrfiuzuozounr:hiur indomethacin Tnuuil4rlulvnuthn tufrr-hu

yr:n u:n lfi nfr rflu Patent ductus arteriosus rfr o rfl utioq odugru uo vltirflu
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vrr:nlunaiuf,nuryl]:ntunoilnnur !a]u'tu 43 11a lJo'turyllnuiltolJlnn'1] 2 'lu ttovo'rut9qt ' u - 'r 37 #rirrrri rirJ:uiililrirlrf,nur lfiuri frr-l-luiirflunt:nrvrlnuil:oxJlnn-l' s u

!a1u'tu 43 Ta fl oru rvirrYruiournnir
q

'lu

ductus-dependent congenital heart disease, pulmonary hypertension

(gradient > 40 mmHg; r,lrulofiuu,tor froultirnioudruurule uiafiornr:
^ lq - 61

firrrf,oIun:vuotfion Ifiur indomethacin uuln 0.2mg/kg/dose yln 12

drTuu rflu{lu'ru 3 dose Tnunr:uilrnulynuilrn nuir g3 Ta (76%)

finr:ilnzou patent ductus arteriosus, 10 t'tu (23.3%) lrjvrufinr:tJnrtau

patent ductus arteriosus lriuu nrru um n rir u o tjr ufi riu fi r 6'rgvrr u o fi fi :vuir u
,;- 1ta

n dufi fi nr:tj nr uo v [rifi nr:tj nu ou ductus arteriosus rfi o uJiu! rfi uufi'rlt 

" 
Y - - Qvotuntrri rirrarinfr'ruruvhiur rir Apgar score fi 1 urfi uurnrfiug.j't

4urin or unr ulu?J or: ductus arteriosus ri oulfr ur or q {r-h u ri ouhiur lriyrl

fi nrru umn rituludt urea nitrogen, creatinine, {rururnSn rfi on riouunv
v 6lv 1ta v e e a :

il 0u nlt t14u't LIJIJ 0,r 0 rrfl : nu 0ut1 u tnu tunll fi nulu

n"rrtdur indomethacin lnr uuirar:urrrur.Jrnlfizu o filunr:ij nrz or ductus

arteriosus u ouytltn n oo n n:ufi r uunt

Patent ductus arteriosus, oral indomethacin, Gestational age. Echocardio-

glaphy, Full-term neonates
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il::iuinrnnr:inlt Patent ductus arteriosus'lunt:nRaoon:lrirrun
ri:trtrt indomethacin'lnorixr:orrruJro

o
uvtul

Ductus arteriosus (DA) rfrurdurfionrd
e-;1 ,"

rio:srairu tffutfi o orfi lil rduufiilonr (pulmonary

artery) rYur#urfi orrunutrad descending aorta

rfi oraou n oo n n-r'u r1ululo nEvo Ft ou rhirifi
rdarr}JrJonlrndu rroJiraor.iru ductus arteriosus

oFtou lshiu prostaglandin dFtou t[dvoon8tEu
q a g v av w I
LUtOOFIflUUU QYnlvrlu[14n01]JtUO ductus

urt..ios.l, finr:fluind't frrtrirfin tunctional

closure nlutu za-48 drTuuud'unoan turr:n
n:lfltuun(1') nr:fr ductus arteriosus u'ro

rfionhr6,iuu rir1rifinrrv hypoxia rtorirfin
-nnlu ilnlluo=u vascular endothelin growth

factor (VEGF) ttov transforming growth factor

n n:v{uhi smooth muscle nruluzuriu ductus

arteriosus tfi nnll proliferation Ltdv migration

tiu rfinrflu fibrosis lnruiiurfinrqrn pulmonary

ena }}iu aortic end rrJaiuurflu hgamentum

arteriosum rl rtri dustus tl rro tir u nrr: riu nir
anatomical closure hin orururj:villtu 2 f,rJ nrrri

fiu g r6ou uf,unoorr ti'ru:vuvrrorfiuulrirfin
tl-

n1:U n 0 UlU ilIlUi['lJ ducfus arteriosus 6'l]J1:n

^, .3 auo'
rii niiuurlfidfl (reopening; Tnuuuldr-ioutu

vrrnolqfiou nh 27 dr.Jnrrd(')

nr: ttloruou ductus arteriosus oqjraoruiu

riunir patent ductus arteriosus (PDA)
. d , ? , v;.

0u trln]Iil lJn?lu Irln Fllu LuuDt fl u ilnluuvtvtl

n",, f,no'.l urirfi nrru #lr(ud uuu r.rn ri'urYu

X - a .- i
uluunttSnrnFrttouolqnlln n0 r15nuluun

d'rriou ttovvnrnn oo nrioufrrvun filonro rfi nr

PDA urnnir yl:nndonnluflrilunr rv{ttv
v lc

n?M41J1?JOUndrU rfl OIUIYU media UoU ductus

arterisus fi nrruhlunttnauiluourionrrs

hypoxia lnuuninlfiflounir uonElnd ductus

arteriosus Uourlln n No nrri oufrr uunfi nruh

rionr:mou muo$uou treE2 ttoy fl 't:fi fi nruoltifi

nfi'ralurrinoonkr.i (No-like substance) dufi
l" Qy -ql 6f r tfi ductus arteriosus [fi n nltu ut u rt-'l 

(' n)

yr:nfr n oo nlufi ouqr n: s d'ldr r y ro

lnn 1 (high altitud"; vrl:niinoonElnur:Ftl
-) - ! - uq
6u fr n rfr ori'ot ruo:riuludru 3 r6ouu:nuaunil
& t &u
m'un::n ilrrntfr L6fl1lrfly{ff nU:ymm alcohol,

amphetamine r,tialfiiuur dilant'ru yiindlfii!
theophyline nrulu 4 fwad'unoonr y{uoti6nr:o:

A g v v duu0u l'DA Lv{}JUu u'tufl?uun-t'l}Jfl}J11u0nu

chromosome abnormalities ltos genetic factor
v I ' t la
Fr'tu tFruvrullo Fltl il?u[l nuruurv{ Fl14tuuu1n

nirnrnzrultulJril 2-3 : 1,

ntiun fr'1 ttCIvijrruou rfiu16on ductus

arteriosus rfl u 6i u i r rfl u fi r rair n r :il:I1 fr't rfi u': ri'u
q-aa

n1:u'ru LE rrd vnllulJu !'t uuu 0u14 fl o a tfl o Fl tu
-o,illrnulnrnn"' o!mnltflln1trfi n PDA luyr:n

noonnrufl rraunnulfil: vu1tlt 1 /2,000 fiu

1/2,500(s\ ltov]'{lJ PDA rJ:vurruiouov 80

uaur"rinnNonrioufrruuprfi fi rirvninm"rriounir

750 niil ud'uorq u:n rfi or1fr nruiu(u) vru qffi nr:ni

uouTrn PDA rj:vurruiouov 10 uaufrr-hu

1: nri'rlq u Di fl r rfi nvYur,tr or nr'lu ur rtrad $1J1 n ni'r
,.tl

tvrFlU'lU nl:Ll-lU[rnflqvtfiu mortality ttNv

morbidity uou{t-hu(3)

rJoliunrrnr:1qfi"rtq firun fi uosfrourfr uu

ri'rlonrrufi 4u (echocardiogram) lnruid Two

dimention Doppler echocardiography rflui6

frfinrrlhgu (sensitivity) uovuilu8r (accuracy)

lunr: m:rE PDA i?ur4&u1il rfl ud'un:r u ri o (rl'r ua8)

-.aa*?--
(noninvasive) E U tl O LlJUlJl Fll$-lU LUnll?UaqU

1:ndLifrr nr:ifiqd'ulfioriiur? n 16-r uovflr d
u 1v a 3

n1t:nul LFr:'t n Ll'tuu

nlrinur PDA r-J:vnoufiru nr:inur
uuurJ:vd'rrlrvnou 16rri n1r{rrYnmr:rir
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Tnriorqonrufiotj:vurruiauov 80 uoun'lrlJ
v^A
frounr:rJnff tfionn preload ria left ventricle

' ? ea ,4
1-tilflu rrll rl n Flliloulu Ln 0u FlttoulJlu tu duu

rJilr ru nr:r5r rtril or nilu ou {r-h u o'tEi'ltt ri'!

nrrl#ul?Tufl fi fl -r-tu furosemide tu:ruiifidl
rfi u fr aufl ou riuruo v urfilunt'l vLt 

-t Floa nA tEu
u . , Qv Fl t, ^ an
Snur n d gnin 0r'ru L14ou turncIJflUn trl t[n tunl?v

lg

Anr trifi Hct tj:vrrru 45-60%

firinrgrfrrurnruviflrufrulil za ti'lTuu
v 1,aB ?Yo

rr o'l 01 n1: LIJ nuuul o n du I d'] o u L14v'lE'll il'l1J Fl

ppa lnunr:Ifrul mnhi &1 r5a n'tifi Elrilrinul

firunr:r.ird'rr

rJEqfufi uu'r1riuiiev-ln ppa 15r{Iu

1r0,"*'.trlufllrnnoonriouflruupr nrulu 2-3
)a

iuu:nuolu n oan frfr olnr: (Early Symptomatic

PDA) rdouErnfiraolunrl6nulnuirl6'zuod

ud vr',ruirfi nr: rtl nrlrariu au PDA fi o un'it(') LLNg

- v i-
rnnnr'ruttvrlnfoufr tfr nqrfl symptomatic PDA

riounir nrrijn poe iirjoru#rJorrriu:n du

frr-hufi nrr vuouri'rtq fiu rilo':rinr touudr [ate
s"ymptomatic PDA)

1 tgzo Heymann [!Ns Friedman('o)
1yA a Qv
Lfi ril fl nrErnlrLl4u'r indomethacin rfi oinrir
poa rfluniu ffi n tliouarnutl'jr prostaglandin

firvrurvl fi r n''rylunrt tfi n PDA lnru indomethacin

tflu cyclooxygenase inhibitor nrur:n o n:v d't-t

PGE2 turaoonrdonrlfi rlrt# ductus arteriosus

fi nr:uor m-'l lruir indomethacin fi 'ttJ'110?i?u

tJn ductus arteriosus lfiruiovorqlrni-l 20 iu
urinr: rtar nuou riourqv 6 firlriuruv posbratal

age tiou 1t'ttzl

ntlinuifilu indomethacin olafirJfl
e d , " 9Y 6 C
ulu lnuu tuu vtl lun.ll1].l u'luuo\J tn:n ro8Fr NFr ou

rd'uuoiu: vnrulu f rlfifi rfi e n}J rduu ouou 1n

rrovfi r1fionr ou(13'14'1s)

fi:raurunr:Ifl4r indomethacin,

acyclooxygenase (COX) inhibitor dm:rnr:ilnt

uorl ductus arteriosus tJ:vurruiounv 80

raduqrntfiur indomethacin vnu tfiutfi on6'l

tuzurn 0.1-0.2 mm/kg r1n t2-24 u"rTuu
Q vu Y - -
[u fir-h uvn:nrir vrin mrrio u]Jr n (LBW)(ro 

I7)

ill:nnoonnr!fl luuFr rfiuufi on ductus

arteriosus drulraqj o vtJ nrn 1 ulu fi o u - fi r uiura d'u

? ,-.
noon nlrLiliJnuoutfiutfioFr (patent ductus

arteriosus) tuvr:nnnonnlufi tilua d:ulr,td

a u rr r'r EI fiI n u v{ ! r A u u ?'l fi n rJ n fi u o u ri'rl a n r u"tu

-'
fl o$ fl liliu uinEuuor u f,l nrr,irad'u n o o Fr L[N v

rfr afi or nr:u ou rfi a n d'n?$E:Er n 6rud1 u}jurr
; 3 ;- c

tv{uulnuu 01aE v L5tJil o1 nllvrlul ulJ1J14'l u tE

ru CI u u u'r Fr u o urirtqi m ifu n r : in urT n uri':Idr]: 6
a a, , . " ve

n1:,{1 Fl n ura tdounrilurlJuyll nlt il'1u14-t La

rv1 ra u 
t 

o a- e v er
r[Druu Lil]Jn1:uo lruvu'rvr?J Fr rEu[unlrrnul fllj']u
patent ductus arteriosus lutr:nnoonn:l
rlruun McCarthy et al.(") rruurufiuzuouau

nrilfi indomethacin tuvr:n 4 :ru rirr,lrinfr'r

1,,5N-2,075 nil fifiorqn::drrnnir 35 #rlnrri

Watanabe et al.('e) iluurufiullnnr:lti indome-

thacin l6zuo + \u z ru uowlrn{1ilfinfr"r

l.Jrnnir 2,500 niu rruuluviuflor?JurFlzou

nri'lfi indomethacin oqj:vu'lru 0.1-0.6mg/

kgldose Llovhifi tJonttntfl a echocardiography

nr-urfunr:}i indomethaci., tutr:n n oo n nt!
fl r uun u-u n1l uu':mrunr:inur1rilfi uiluou

inorj:vouri
) ^ au

rfi oltstilui,r fl?JountlL14ul indomethacin
t sv v
tfiouqrnoonqtdtiltiunt:fliiu Thromboxane Inrunr:liur:uryrrur_Jrnlufithuyrr:nu:nrfinrfrU-

arteriosus
- S. v 6)va i1

UduilqYldnlequLl4lJnlrFlUn'l?JoutilutdanY|t! rflU patent ductus
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rJnfi fi{rurufrr-l':u +3g

1. rlu1fi neart

finrfluSouos 70.8

2. nruiudy:ruon y{u cardiomegaly,

increase vasculature {ruru 10 ttu fintflu

ioaav 23.2

11 n:r u16'fu nr: m:'rq6utTufir u Two-

dimention Doppler flow echocardiography
) a s I a A ua

LilO UUUUfl 't r14 ElZ OU Lt n [n UnlJ]l rw{vt U Ll nil't tA

ot-"
fi r nr:m:rqr{o tfionrgrir blood urea niboge,

(B[I}9, serum oeatinine, elecholyte thrombocyte

ur indomethacin dlflunrrf,nurdrniuu

tnr u rn f,u n:Truy{ u-ru r o fi iuvri trifi n r r u rfrlriu

1 ml = 1 mg Inuuil4liulynurhn uu'trr 0.2

mglkgldose y1n 12 uil. {ru?u s niu fr'rlilfi
e v q qy .l t,rloriruLunrfLriurfi t6'uri BUN > 4}mg/dt,

serun creatinine > 1.8 mg/dl, urine output

< 0.6 ml/kglhr, thrombocytopenia < 40,000/

mm3, activebleeding, necrotizing enterocolitis

(NEC), coagulation defects

nmFlllE Two-dimention color Doppler

echocardiograprry frr niu u:nluiuvifi nr:ifiEd'u

frr-l'ru uosfrr niufr oounru1u z+ dduu ud'uqrn

iriul aor qnft u unyyr niu rio}.J riiofirlruu{u

nrrinur niu nr:Liard'rtun:rfifi1ri1fr zu olunr:

tJnuou PDA rin {r-ha rf,iofi nnrun rr Nniiinul
z #rlorrririou'l uduqlnnr:inur lfiuri nrrtjn

uou PDA, nlrtiJnlurj (reopening) uou PDA
^^)q lA

ofr frfr tritunrl6ru?ru 6o student's

unpaired t-test rfioriliuurfiuu:vrairunnin

filfi2ofinr:-rJnuou PDA uovn{ufilri1fi20

Lifi nr:ilBrzou PDA lnrufi er:rurqrnrir p-value

iiriounir 0.05 fi oirfiriufi r riryvrrunfi fi

etfln,l?Flnu't
er ;"firhufirirurflnurfi{ruru 43 tlu o'tt

": - . . 

q

ni:nrvi'iliul4=orrnnir 37-41. iltJsttri 1aA.e

t 1.4), drrarinrvirrfuuiournnir 2,500-4,400

niu (2,960.8 t 450) rflurilrtzru 17 Ta
tflnurlu 26 ta Apgar ,.o.. fi 1 urfi uov

5 urfi oq]:vu'jlu 1 fiu to fio 7.6 + 2.2, *aa

8.1 t 1.1 nr1ildld'u orquruvdlfiiunlrinu't

otj:vuiru 2-10 iu lraiiu s.r r 1.5 iu) Iilil!
rJrvffi nr: rfl uI: nri":lE uririr rfi nlun:ou nir

vru fi nr:tirnrou tffiJtfi on ductus arteriosus

riiofrrnr:hi indomethacin {ruru 3 dose tu,,

-Ud 25 ourud l
uns'nu-ruulau 2553

rl:;ilin.nrnr:inur Patent ductus arteriosus lurnr:nanonn:lrirtua
i1uu1 indomethacin Iouuiy'r:srlltlrhn 27

U-d
?flnttoy?6n1?

I
4arflunr: flnur 6aur,t du (retrospective

study) "lufrrJ:ufl r:niirrrr nr:SnrgrfiTruvr urlr o

oiuvri nil'r: rruyr d rfl ufr n:'lqy{u n'nu fi nU n fil9g-

rnrurinr:f,nurfrrJ:u Ifiud frthunoootn:uU{

frruunr rirrarind'r >-zsN niu orunttfi >gZ
l-

f,rJ nrri frrJn n:ouOuuoillfinrrinurrrrf 1 nrt
v.j1 atY,
tnuiyr[:uy{u'r1J-tdfl:uyn muttm 1 ilnltnu
vt.A. 2552- gt du'rnil u.A. 2ss2{r-ftuiilrllfi
o a 6l 

-- lly t en ;-u'ttJlflnulLunlt'tauu tnttn r.tlJ']uIilnllumFt

rtfop u:u fi nrru fi nrrJ n fi ijuu ouI: nri'-fl q fi nrrv
6l y y 1y I ' 

q I
14'r U tE otJ t14 0? rl ou Lu tnl 0 uu't u141 u La lt n-t'tlJ E Ft

rJn fi:vulejufriru u:uzouirunlu fi congenital

anomalies, duomosome abnormality, congmtital

heart du 1 rasofifrorlnutunr:tiur indomethacin

lfirrri firfionaanlu ventricle nltluZ iu, rfianr

uq n u-ln (bleeding diasthesis) rni rr rd o n fir n'jr

60,000/cumrn, Necrotizing enterocolitis, bilirubin

4un'jr fZ mg%, r-Jilrruflnorrniaunir 0.5 ccl

kglhr tu a ?y'tiilurioulfrut, creatinine rfirfi'u

vriarfiu 1.8 mgldl BUN Mrrfiyiorfiu 30 mg/dl

U

"-)l'lt, 0-rnl:ulyElt?4y{u

murmur {ruru 33 r1u

q v" u e av
count LU i.lU 

-l 
U n OU U d u14 0 U n 1 I I nul Fl 

-l 
U n 1 : 114

U

ut indomethacin, fi r nr:tYurir rarinrlnfu
I il
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#r-trudf,nu{ufirJru sg rlu qlnvY$uiln 43 flugU

fi nrrfluiouov 76.7 uavilltunajud rfr ofi nmru

n r :inrErlu 2 f,rJ nrr.i ri o l r lriylu n r : rtj rrtraritr o u

ductus arteriosus

frrjrudnnaiu{ruru 10 :'lu lilnufinr:
gq

tioruourfiurfion ductus arteriosus vd'uqrn

nrtrr:fi 1 ttflFru,'Jonr:inur

hiur indomethacin dose {nfrru za rirTlu

finrrfluiouo u 23.3 flr-lrun{ud rfiofinmrn

zuonr:inur'lu z f,rjnrrioiolt vIlJ 7 :lu ductus

arteriosus orur:nflnrIfitou mturnflufr f rrov1fi

frr nr:Euflufi':unr:mtreiruntu LlNvrl:'lE Two-

dimention color Doppler flow echocardiography

Times Closed PDA (%) Non closed PDA (%)

Day 4

Day 14

33 (76.7)

7 (1.6.2)

10 (23.3)

3 (6.e)

Total 40 (e3.0) 3 (7.0)

fi nrEr rtliur tfi ulvru nfi ff luridran aiugt

frfinr:tlrrtlarJ ductus arteriosus rrovlrifi

nlltlnuou ductus arteriosus v{1Ji{rifin-11}J

rnnDi'ruliu tufiruryrn olunrrri thrarinm''-t

ulnrnn, Apgar ,.o." fi f url arq,fioriufiu

rrrrnr:}iurinur rtllJrtrilufr 2

nr?lCIfi 2 c[nical and biochemical parameter in neonate treated with oral indomethacin

Parameter closed PDA non closed PDA P-value

Male (no [%]) : Female (no [%])

Age in days (mean t SD)

Weight in grams (mean + SD)

Pulse rate (mean + SD)

Cardiomegaly ( no[%])

BUN(mg%) before treatment

BUN(mg%) after treatment

Creatinine (mg%) before treatment

Creatinine(m g%) after treatment

Platelets (x 1000) before treatment

Platelets (x 1000) after treatment

Preheatment diameter of DA

13/20 = 0.65

3.0 r 1.2

2,900 ! 573

152 t 18.0

6 (1,4.3)

1,6.6 ! 8.72

15.13 + 7.55

0.57 r 0.36

0.56 x 0.22

1,60.1,67 r 60.139

178.71,4 r. 60.238

2.8 ! 1,.2

3/7 = 0.43 0.442

3.1. !. 1.7 0.985

2,980 t 586 0.322

160 ! 23.5 0.867

4(9.3) 0.578

14.2 + 5.62 0.310

12.14 + 11.16 0.878

0.71 ! 0.47 0.917

0.63 I 0.30 0.31

184.803 ! 20.200 0.341

133.600 ! 20.200 0.342

3.0 + 1.4 0.067P:E
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