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ABSTRACT

Twenty cases of symptomatic patent ductus
arteriosus (PDA) in pretenn inbom infants were
studied retrospectively. The diagnostic crteria
were a systolic or a systolodiastolic murmur,
tachycardia (> 160 per minute), hyperdynamic
precordium, collapsing anterial pulses, cardi-
omegaly or a need for intermittent positive pres-
sure ventilation or continuous distending airway
pressure. The incidence was found to be 248/
1000 hive births and 1.5% of SCBU admission.
All babies were less than 35 weeks gestation and
18720 weighed less than 1750 g at birth. Ten ba-
bies were treated with indomethacin (0.2 mg/kg)
and two of these babies died before the course of
treatment was completed. Ten babies were
treated with conservative therapy. They could not
be administered indomethacin because two died
of fulminant sepsis soon after the diagnosis was
made; two babies had sepsis and DIC but recov-
ered from it, three had thrombocytopenia, one
had azotemia, two babies had hyperbilirubine-
mia requinng exchange transfusion. The two
groups of babies matched in respect to gesta-
tional age, sex, age at presentation, birth weight
and associated illnesses. Two babies in each
group died soon after diagnosis. Of the eight ba-
bies in each group, six babies closed the ductus
on indomethacin therapy as against two on con-
servative therapy. This difference was significant

Patent ductus arteriosus (PDA) is
probably the commonest heart lesion in the
preterm newborn infant. Freed (1984) has
estimated the incidence of 40% in babies
weighing less than 1000 g at birth(1). Many -
reasons have been postulated for the fail-
ure of the ductus to close normally 1n pre-
terms(2). Failure to close the ductus causes
significant hemodynamic stress to the pre-
term infant. In a sick preterm baby the
PDA can thus be the cause of considerable
morbidity and contribute towards mortal-
ity. The immature left ventricle of the pre-
term has lesser reserve than that of the
term newborn, and hence is unable to cope
effectively with a patent ductus(3). The re-
sultant clinical manifestations can be con-
gestive heart failure, increased oxygen re-
quirement, delay in or resistance to wean-
ing from the ventilator, recurrent apnea,
or a prgdisposition to germinal matrix
hemorrhage and broncho-pulmonary
dysplasia. Indomethacin has been

—

(p<0.05). The babies who responded to in-
domethacin were all treated within two weeks of
age. None of them showed any complication of
drug therapy or recunence of PDA. We conclude
that intragastric indomethacin given early in the
management of symptomatic PDA in term in-
fants is a safe and effective modality.
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established as a safe and effective non-
surgical modality in the management of
patent ductas arteriosus especially when
given early(1). We report herewith our
experience in the management of PDA in
premature babies on nconatal intensive
carc.

Material and Methods

The data was generated from a review
of case records of the babies admitted be-
tween January 1, 1987 and September 30,
1989 in the Special Care Baby Unit (SC
BU) of Nehru Hospital, Postgraduate In-
stitute of Medical Education and Research,
Chandigarh. Twenty infants were diag-
nosed to have a symptomatic PDA based
on the following criteria: (f) Murmur, sys-
tolic or systolodiastolic; (if) Presence of at
least one of the following: (a) Elevated
basal heart rate (>160/min), (b) Hyperdy-
namic precordium, (¢) Collapsing arterial
pulses; (iii) Cardiomegaly as defined by CT
ratio more than 0.6; and (iv) Need for in-
termitient positive pressure ventilation
and/or continuous distending airway pres-
sure. Similar criteria have been postulated
by others(4,5).

_ Information regarding the basic dis-

ease, patient characteristics, mode of ther-
apy and outcome was elicited. Two types of
therapeutic modalities were noted to have
been used: conservative management and
intragastric indomethacin (0.2 mg/kg/dose
x2-3 doses at twelve hourly intervals). The
drug formulation was prepared into
satchets from commercially available in-
domethacin capsules. Ten babies could not
be given indomethacin and were managed
conservatively. Of these four had sep-
ticemia and two died within a few hours of
diagnosis; three babies had thrombocy-
topenia, two hyperbilirubinemia requiring
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exchange transfusion and one baby had
azotemia, hence contraindicating in-
domethacin therapy. The babies given the
two therapeutic modalitics were compared
with respect to gestational age, sex, age at
diagnosis and basic illness. The babies re-
ceiving indomethacin were monitored for
evidence of thrombocytopenia, bleeding
tendency and azotemia. The outcome of
the two therapeutic modalities were com-
pared using the Chi square test.

Results

There were 8087 live births between
the period January 1, 1987 and September
30, 1989 and 1279 babies were admitted to
the SCBU. The criteria for admission to
the SCBU have been highlighted in our
previous communication(6). Twenty babies
were found to have symptomatic PDA giv-
ing an incidence of 2.48/1000 live births
and 1.5% of all admissions to SCBU.

Table I gives the break-up of total live
births and babies having PDA by birth
weight and gestation during the study pe-
riod. The incidence decreased with improv-
ing birth weight and gestational age. PDA
was found to be in 4.8, 3.6 and 1.5% in the
babies less than 1000 g, 1000-1499 g and
1500-1749 g weight groups, respectively.
The mean birth weight of babies with PDA
was 1331.5 g (+341.5 g) and mean gesta-
tion was 30.9 weeks ( +2.36 weeks).

There was marked female preponder-
ance among the subjects, and only seven
babies(35%) were male. All the babies
were sick and had multiple associated
problems. Table II gives the incidence of
these problems. Septicemia, birth asphyxia, -
recurrent apnea and hyaline membrane
disease were the major associated diseases
in order of frequency.
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TABLE I —Distribution of Babies Having PDA and Live Births According to Birth Weight and

Gestation
Birth weight Gestational age (in weeks) Total (%)
® <28 29-30 31-32 33-34 >35

<999 1/33 2/12 0/9 0/4 0/0 3/63  (4.8%)
1000-1499 2/17 4/73 3/88 2/62 0/63 11303 (3.6%)
1500-1749 0/1 1/18 1/52 1/85 0/109 3/265 (1.5%)
1750-2249 0/1 0/2 0/34 3/78 0/835 3/950 (0.3%)
=2250 0/0 0/0 0/0 0/87 0/6410  0/6497
Total o 3/%2 7/105 4/183 6/316 0/7417  20/8078

(5.8%) (6.7%) (2.2%) (1.9%) (0.24%)

* Number of babies with symptomatic PDA /number of live births,

TABLE II - Incidence of Associated Problems

TABLE Il Clinical Features of Babies with

NN R WD

in Babies Included in the Study . * PDA

Problem No. % Clinical sign No. %
Septicemia 7 T 12 60 1. Systolic murmur 7 19 95
Severe birth asphyxia 10 50 2. Coliapsing puises 8 40
Recurrent apnea 8 40 3. Hepatomegaly (>3 cm) 7 35
Hyaline membrane discase 7 35 4. Recurrent apnea 5 25
Pneumonia 6 30 5. Cardiomegaly 2 10
Hyperbilirubinemia 5 25 6. Increasing oxygen requirement 2 10
Intracranial bleed 4 20

Disseminated intravascular ments when the PDA was detected. Five
coagulation 3 15 babies (25%) presented with recurrent ap-

The PDA was detected around the end
of the first week (mean 6+ 3.9 days). Table
117 gives the clinical features of babies with
PDA. A systolic murmur was the present-
ing feature in 19(95%) of the babies. A col-
lapsing pulse, hepatomegaly and cardi-
omegaly were the other significant clinical
findings. Two babies while on ventilator
presented with increasing oxygen require-

nea and two of them required ventilatory
support in addition to the therapy for PDA.

Ten babies were managed conserva-
tively without indomethacin. Seven babics
were managed with fluid restriction (120
ml/kg) alone, one with fluid restriction and
frusemide (1 mg/kg) and two babies with
digoxin and frusemide in addition to fluid
restriction. Fluids were administered on
the basis of birth weight, and appropriate
amounts of extra fluids were administered
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in case the baby was under a radiant
warmer or phototherapy. Two babies were
severely ill and died soon after the diagno-
sis of PDA was made. The others showed a
symptomatic improvement and in two the
murmur disappeared after 96 hours and 14
days of therapy. In spite of clinical im-
provement the murmur remained audiable
in other six babies. The overall closure rate
of PDA for babies treated with conserva-
tive management was 25%(2 out of 8).

Ten babies were administered intragas-
tric indomethacin (0.2 mg/kg/dose). Two
babies in this group died within a few hours
of diagnosis before full indomethacin ther-
apy could be completed; one of these died
of septicemia and the other of pulmonary
hemorrhage. Of the remaining eight, two
received two doses and six received three
doses of indomethacin at 12 hourly inter-
vals, Six (75%) of them closed their ductus
and became totally asymptomatic within
12-96 hours (mean 46 hours) of admini-
stration of the first dose. The drug was
administered at a mean age of 7 days (2
days). The two nonresponding babies re-
ceived the drug on day 4 and day 23. There
was ne difference in the gestation, birth
weight or basic illness between the babies
who responded to indomethacin and those

who did not.

The babies who had been managed
with conservative therapy, were compared
with the babies who had received in-
domethacin, after excluding the terminally
ill babies from both the groups. There was
no difference in the gestational age, birth
weight, age at presentation, sex and basic
illness between the two groups. The rate of
closure of the ductus was significantly
higher (p <0.05) in the indomethacin
treated babies as compared to the babies
treated conservatively.
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No side effect was noticed in the 8
babies administered the drug. None of the
babies who responded to indomethacin
reopened their ductus at a later date.

Discussion

This study clearly shows that sympto-
matic PDA is a significant problem in ba-
bics admitted to our SCBU. The incidence
noted was 2.48 cases per 1000 live births.
The incidence in 13 major centres caring
for VLBW infants in USA(S) was however
much higher, i.e., 42, 21 and 7% in the less
than 1000, 1000-1500, 1500-1750 g birth
weight groups, respectively, as compared to
our figures of 4.8, 3.6 and 1.5%, respec-
tively. The differences may be due to many
factors—the very high mortality (57%) in
babies below 1000 g most of whom die
within*the first two days of life, and our
conservative policy of administering IV
fluids to preterm and sick babies (40 ml/
kg) till adequate diuresis is achieved.

In spite of the above mentioned obser-
vations we fecl that the incidence of symp-
tomatic PDA in our experience has been
very much lower than expected and needs a
much more systematic study.

The diagnosis of PDA in this study was
clinico-radiological as our earlier experi-
ence at this Institute(7) shows that echo-
cardiographic estimation of LA/Ao ratio
has a low specificity in diagnosing PDA.
Similar opinion about the role of
echocardiography in diagnosing PDA has
also been expressed by Ellison et al.(5).
However, Ellison et al.(4) have shown
Doppler to be a much more sensitive mo-
dality to diagnose PDA. Unfortunately this
modality was unavailable to us at the time
of the study. The criteria for diagnosis of
PDA adopted by us are similar to those
used by other workers(4,5). The age of
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presentation was also near the end of the
first week, a characteristic feature in the
preterm infants. The low pulmonary vascu-
lar resistance leads to rapid increase in the
magnitude of the left to right shunt,
coupled with poor compensatory mecha-
nisms in the prematures leads to the pres-
entation of PDA in the first 1 to 2 weeks of
life(3).

PDA is a well known complication of
hyaline membrane disease(8). It may mani-
fest as increasing oxygen requircments(9)
as was secn in two of our babies. It may
also manifest as failure to wean from the
ventilator or with manifestations of early
broncho-pulmonary dysplasia. These mani-
festations were not seen in our study.

Recurrent apnea was the presenting
feature of PDA in five babies. The mecha-
nism postulated has been increased circu-
lation in the pulmonary vasculature causing
decreased lung compliance(2).

Septicemia with Gram negative organ-
isms was a problem found in 12 (60%) of
the babies. Four of these babies (two in
each group) were preterminal when the
diagnosis of PDA was made. Three of
them died of sepsis and one had pulmonary
hemorrhage soon after developing sympto-
matic PDA. These four babies have been
excluded while analysing the results of
therapy.

Restricted fluid intake (120-150 ml/kg/
‘day) is recommended as the first line of
management for PDA(10). In our study,
among the conservative management
group, two babies responded to fluid re-
striction alone while all other babies
showed a decrease in their symptoms
except the murmur.

Indomethacin is a proven drug for in-
ducing pharmacological closure of the duc-
tus(11,12). We found successful closure of
PDA in 75% of babies who received ade-
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quate indomethacin therapy. The success
rate with indomethacin has been reported
between 18 and 86%(13). The indications
for therapy have been a symptomatic PDA
as was the case in our study. It has also
been tried by others for prophylaxis against
PDA in VLBW infants(14). However, we
have no experience with this mode of ther-
apy. It has also been shown that therapy
with indomethacin, if delayed, beyond 2-3
weeks of age, can result in poor re-
sponse(15,16). All except one baby who re-
sponded to indomethacin had received the
drug within the first one week. Of the two
babies who failed to respond, one received
the drug at 23 days age, and hence may
explain the treatment failure. The babies
treated conservatively did not differ from
those treated with indomethacin in gesta-
tional age, sex, birth weight, or age at de-
tection of PDA. The indomethacin treated
group showed a significantly better PDA
closure rate (p <0.05). No side effects of
drug therapy were noted in this group. This
underlines the fact that early administra-
tion of indomethacin to premature infants
with symptomatic PDA should be the
treatment modality of choice.
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NOTES AND NEWS

XV NATIONAL CONFERENCE OF INDIAN ASSOCIATION FOR
COMMUNICABLE DISEASES, HYDERABAD

The XV National Conference of Indian Association for Communicable Diseases,
Hyderabad is being held under the auspices of Indian Association for Communicable Dis-
eases on March 9th and 10th, 1991 at the Institute of Tropical Diseases, Nallakuata,
Hyderabad-500 044. A pre-conference CME will be held on 8th March, 1991. For further
details please contact Dr. Dinesh Raj Mathur, Organizing Secretary.
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