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Abstract

Ind‘omethacin has been shown to be effective in closing patent ductus arteriosus
(PDA) in premature infants. Indomethacin admiri

: erma stration decreased the need for
assisted ventilation and surgical closure of PDA. Six premature neonates with
bf'r:h weight less than 2500 gm diagnosed clinically as PDA were given indometha-
cin. The drug was given as a single dose by mowth or nasogasiric tube in 2 or 3
consecutive days. The dose in the first two da '

: ys was 0.1 mg/kg BW and the last
dose (if necessary) was 0.3 mg/kg. BW. Closure of PDA wu/.s'/ observed in all six

cases. This experience in the yse of indomethacin in PDA indicates a need for
a further study on the effect of indomethacin in PDA .
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[ntroduction

The ductus arteriosus (ductus Botalli)
is a large channel connecting the pulmo-
nary trunk with the descending acrta !
during fetal Life. It is a unique structure
in that it is widely patent in the fetus,
but it is capable of complete closure by
centriction of its muscular wall within
a fow hours after birth. Closure of the
ductus arteriosus occurs in two stages.
Initial functional closure is brought
about by contraction of the smooth
muscle in the wall of the vessel. Follo-
wing this, permanent closure is produced
by destruction of the endothelium, pro-
liferation of the subintimal layers, follo-
wed by conmective tissue formation and
eventual sealing of the lumen. It's pa-
tency after birth may result in cardiac
decompensation and on the other hand,
may provide the only life sustaining
conduit to preserve systemic or pulmo-
nary artenial blood flow in the presence
of associated cardiac malformations.
Patent ductus arteriosus has a high
degree of association with respiratory
distress syndrome (RDS) and with pre-
maturity.,

Many studies have shown the impor-
tance of an increase in oxygen tension
as a stimulus for the muscular closure
of theductus artemosus (Kovalvik, 1963;
Heymann and Rudolph, 1975). Other
factors such as hemodynamic changes in
the pulmonary and systemic circulations,
and release of vasoactive substances
(such as histamine, acetylcholine, brady-
kinin, and endogenous catecholamines)

may possibly contribute to the closure
of the ductus arteriosus under physio-
logic conditions (Noel and Cassin, 1976):
Fliedmann et al. (1976) and Heymann
et al. (1976) reported successful phar-
macologic PDA closure using indome-
thacin, a known inhibitor of prostaglan-
diz  synthesis.

The following report is our prelimi-
nary experience in the use of indometha-
cin in 6 premature infants with PDA.

Materials and methods

Preterm infants admitted in the De-
partment of Child Health, Cipto Ma-
ngunkusumo General Hospital with the
diagnosis of PDA were given indome-
thacin. PDA was diagnosed on the ba-
sis of a continuous murmur, heard best
in the left subclavicular area.

All patients had chest rontgenograms
and ECGs and most had phonocardio-
grams before; receiving treatment with
indomethacin. Patient initially received
single dose of 0.1 mg/kg/day for 2 con-
secutive days and if the ductus rema-
ined open the last dose of 0.3 mg/kg
was given in the third day. Indometha-
cin was given at the time the diagnosis
of PDA was made, and these were in
the range of 14 to 23 days of age. Five
patients received 3 doses and one pati-
ent received 2 doses of indomethacin.
Indomethacin was prepared by suspen-
ding the content of a 25 mg capsule in
normal saline. The drug was given oral-
ly or via nasogastric tube. Evaluation
of the result of therapy was made cli-
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nically by the disappearance of the mur-
mur, and whenever possible by phono-
cardiogram.

Resuits

In all six patients closure of the duc-
tus arteriosus was observed within 2 days
(1 patient), 3 days (4 patients) and 8
days (1 patient). Clinically there was
improvement in the general condition
with the disappearance of respiratory
distress. One patient died at the age of
33 days due to gastroeateritis and dehy-
dration. No side effect of indomethacin
therapy was observed (table 1).

Discussign

Patent ductus arteriosus (PDA) has a
high degree of association with respira-
tory distress syndrome (RDS) and with
prematurity. The incidence of PDA
murmur in low birth weight infants was
21%, as reported by Siassi et al. (1976).

PDA may result in cardiac decom-
pensation and respiratory distress syn-
drome. A large proportion, particularly
the most immature infants are unrespon-
sive to fluid restriction and the admi-
nistration of digitalis and diuretics, and
require surgical ligation.

Since inhibitors of arachidonic acid
metabolism (such as acety! salicylic acid
or éndomethacin) constrict the ductus ar-
teriosus in premature infants (Fried-
mann et al, 1976; Heymann et al, 1976),
lambs (Heymaan and Rudolph, 1976),
and rabbits (Sharpe et al, 1975), the
products of arachidonic acid metabo-

lism have been implicated in the regu-
lation of patency of the ductus arterio-
sus. Some studies have confirmed the
initial observation of indomethacin asso-
ciated PDA closure (Merrit et al., 1978;
Holliday et al., 1977), whereas others
have reported significantly less impres-
sive PDA responses to indomethacin
administrations (Neal et al. 1977: Cooke
and Pickkering, 1979; Ivey et al. 1979),

Arachidonic acid relaxes oxygen-cons-
tricted ductus arteriosus rings, this re-
laxations is significantly greater in rings
from immature animals than from those
near term (Heymann et al., 1976). This
effect is completely blocked by indome-
thacin, which implies that arachidonic
acid does not act directly on muscle cells
but through its intra-mural conversion to
some vasoactive product.

It has been shown that indomethacin
has a greater effect on the immature
than on the mature ductus arteriosus,
and this gestational age related differen-
ce in effectiveness of indomethacin on
ductus arteriosus reflects a change in the
sensitivity of the vessel to or a change
in the synthesis and degradation of lo-
cally produced prostaglandins during de-
velopment (Ronald et al, 1981). PGE2
appears to be the major prostaglandin
released by the ductus arteriosus (Cly-
man, 1980).

It is likely that PGE2 plays a
hormonal role in the fetus and that it s
involved in the circulatory control and
particularly in maintaining the ductus
arteriosus in a dilated state during nor-
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mal fetal life (Clyman and Heymann,
1981).

At Dbirth, the pulmonary blood flow
change from only 7 per cent of combi-
ned left and right ventricular output in
the fetus to 100 per cent of the cardiac
output in the neonate. This allow effec-
tive removal of circulatory PGE2 and
thus enable the ductus arteriosus to cons-
trict (Clyman and Heymann, 1981). In
clinical situations in which pulmonary
blood flow is likely to be reduced, the
increased circulating plasma concentra-
tions of PGE2 may contribute to the pa-
thogenesis of persistent patent ducius
arteriosus by exerting an additional va-
sodilatory effect on the ductus (Clyman
and Heymann, 1981).

Infusion of PGE2 have been used in
variety of congenital malformations in
which it is critical to maintain the duc-
tus arteriosus in a state as dilated as
possible. Conversely, indomethacin has
been used to constrict a persistently pa-
tent ductus arteriosus in infants in whom
left to right shunting through the ductus
has resulted in adverse hemodynamic
eifects.

The mean plasma half life of indome-
thacin ranged flom 11 to 90 hours, sig-
nificantly prolonged when compared to
the adult. The half life was rofated to
the maturity of the infant, the mean half
life was 17.2 hours in infants under 32
weeks gestation and 12.5 hours in those
over 32 weeks gestation (Clyman and
Heymann, 1981).

Clyman and Heymann (1981) recom-
mended an initial dose of 0.2 mg per kg
by orogastric tube, a second similar
dose may be administered 12 to 24 hours
later and occasionally a third dose is
given 24 hours after that.

The effect of indomethacin therapy on
the closure of patent ductus arteriosus
in neonates or animals may be influen-
ced by gestational age (Neal et al., 1977),
binth weight (Cooke and Pickening, 1979,
Ivey et al, 1979), postnatal age (Holli-
day, 1979), route of administration (Bhat
et al, 1979). Most authors reported im-
significant complication in the use of
indomethacin.

In cur initial trial in the use of indo-
methacin, we have observed the closure
of ductus in all our patients. It is worth
noted here that ECG findings showed
right ventricular hypertrophy (RVH) in
all patients and right atrial hypertrophy
(RAH) in 3 patients (see tablke 1). .Ge-
nerally an infant with large left to right
shunt will result in left ventricular hy-
pertrophy (LVH). The presence of RV.H
and RAH may be due to the high resis-
tency in the pulmonary circulation.

It is therefore possible that the patency
of ductus artesiosus in our patients was
due primarily to hypoxia as the result of
pulmonary insufficiency. It is no doubt
that there might be spontaneous closure
of the ductus arteriosus among our pa-
tients. It is therefore necessary to assctss
the benefit of indomethacin therapy in
PDA by a controllesd study.
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