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ABSTRACT
Background

Persistent patent ductus arteriosus (PDA) is associated with mortality and morbidity in preterm infants. Prostaglandin synthetase
inhibitors such as indomethacin promote PDA closure but also have potential side effects. The effect of the prophylactic use of
indomethacin, where infants who may not have gone on to develop a symptomatic PDA would be exposed to indomethacin, warrants
particular scrutiny.

Objectives
To determine the effect of prophylactic indomethacin on mortality and morbidity in preterm infants.
Search methods

The standard search strategy of the Cochrane Neonatal Review Group was used. This included searches of the Cochrane Central
Register of Controlled Trials (CENTRAL, The Cochrane Library, Issue 5, 2010), MEDLINE, EMBASE and CINAHL (until April

2010), conference proceedings, and previous reviews.
Selection criteria

Randomised or quasi-randomised controlled trials that compared prophylactic indomethacin versus placebo or no drug in preterm
infants.

Data collection and analysis

The standard methods of the Cochrane Neonatal Review Group were used, with separate evaluation of trial quality and data extraction
by two review authors.

Main results

Nineteen eligible trials in which 2872 infants participated were identified. Most participants were very low birth weight, but the largest
single trial restricted participation to extremely low birth weight infants (N = 1202). The trials were generally of good quality.

The incidence of symptomatic PDA [typical relative risk (RR) 0.44, 95% confidence interval (CI) 0.38 to 0.50] and PDA surgical
ligation (typical RR 0.51, 95% CI 0.37,0.71) was significantly lower in treated infants. Prophylactic indomethacin also significantly
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reduced the incidence of severe intraventricular haemorrhage (typical RR 0.66, 95% CI 0.53 to 0.82). Meta-analyses found no evidence
of an effect on mortality (typical RR 0.96, 95% CI 0.81 to 1.12) or on a composite of death or severe neurodevelopmental disability
assessed at 18 to 36 months old (typical RR 1.02, 95% CI 0.90, 1.15).

Authors’ conclusions

Prophylactic indomethacin has short-term benefits for preterm infants including a reduction in the incidence of symptomatic PDA, PDA

surgical ligation, and severe intraventricular haemorrhage. However, there is no evidence of effect on mortality or neurodevelopment.

PLAIN LANGUAGE SUMMARY
Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Patent ductus arteriosus (PDA) occurs when an artery near the heart and lungs, which should close off soon after birth, stays open.
Babies born preterm (premature) who have a PDA are at higher risk of severe illness and death. Indomethacin, a drug more commonly
used for muscle and bone pain in adults, when given to preterm infants can help close a PDA. This review found evidence that giving
all preterm infants (especially very preterm infants) indomethacin on the first day after birth reduced their risk of developing a PDA
and the complications associated with PDA (including brain damage due to bleeding into the brain). However, despite these short term

effects, the trials found evidence that indomethacin does not increase survival or reduce disability in the longer term.

BACKGROUND

Description of the condition

About one-third of very preterm or very low birth weight (VLBW)
(birth weight < 1500 grams) infants develop a haemodynamically-
important patent ductus arteriosus (PDA) during the first few days
after birth (Evans 1990). The incidence of PDA is inversely related
to weight and gestational age at birth and is higher in infants
with severe respiratory distress syndrome. PDA is persistent in
about one-half of extremely preterm or extremely low birth weight
(ELBW) (birth weight < 1000 grams) infants (Evans 1995).
Following the postnatal fall in pulmonary vascular pressures, in-
fants with a haemodynamically-important PDA experience shunt-
ing of blood from the aorta to the pulmonary arterial circula-
tion (Evans 1996). This “left to right” shunt alters the blood flow
distribution to the lungs and other organs and may contribute
to a higher risk of severe and prolonged respiratory distress syn-
drome, intraventricular haemorrhage (IVH), necrotising entero-
colitis (NEC), bronchopulmonary dysplasia (BPD), and death in
infants with a PDA compared to similar infants whose PDA has
closed (Brown 1979; Lipman 1982).

Description of the intervention

PDA closure may be achieved surgically, by transthoracic lig-
ation or transcatheter occlusion, or pharmacologically using
prostaglandin synthetase inhibitors such as indomethacin or
ibuprofen (Heymann 1976). Current data are insufficient to deter-
mine if surgical or medical treatment is the better initial option for
closing a PDA in preterm infants (Malviya 2008; Mosalli 2008).
Currently, surgical ligation or transcatheter occlusion is usually
reserved for instances in which pharmacological intervention has
been unsuccessful.

Three broad strategies of pharmacological therapy for PDA can
be considered (Knight 2001):

o treatment only when the PDA is judged to be
haemodynamically-important based on clinical or
echocardiographic assessments (“symptomatic treatment”): see
Herrera 2007.

o treatment following diagnosis of a PDA (usually by
screening echocardiography in first 24 hours after birth) but
prior to the development of “left to right” shunting of blood
(“rargeted treatment”): see Cooke 2003; Ohlsson 2008.

e treatment of all at risk infants within the first 24 hours after
birth (“prophylactic treatment”).

This review focusses on prophylactic treatment of PDA in preterm
infants using indomethacin. Another Cochrane review examines

ibuprofen prophylaxis (Shah 2006).
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How the intervention might work

Prophylactic treatment aims to achieve PDA closure prior to the
development of shunting and haemodynamic disturbances that
are associated with morbidity and mortality but without the need
for screening or surveillance using echocardiography. However,
universal prophylaxis exposes a substantial proportion of infants in
whom PDA closure would have occurred spontaneously to a phar-
macological intervention. This is important because, as well as hav-
ing potential benefits, treatment with prophylactic indomethacin
may have harms related to reducing perfusion of essential organs
such as reduced cerebral blood flow which may oppose any neu-
rodevelopmental benefits due to possible reduction in the inci-
dence of IVH (Edwards 1990); reduced gastrointestinal perfu-
sion that potentially limits any effect of PDA closure on reduc-
ing the risk of NEC (Coombs 1990); and reduced renal per-
fusion, glomerular filtration and urine output causing fluid and
electrolyte disturbances in the early neonatal period (Cifuentes
1979). Indomethacin may also inhibit platelet function and dis-
rupt haemostasis that may cause clinically-important bleeding e.g.
IVH (Friedman 1978).

Why it is important to do this review

Given the uncertainty that exists about the balance between
the putative benefits and harms associated with prophylactic in-
domethacin in preterm neonates, and the potential for this in-
tervention to affect several major outcomes in this population,
an attempt to detect, appraise, and synthesise evidence from ran-
domised controlled trials is justified.

OBJECTIVES

To determine the effect of prophylactic indomethacin on mortality
and morbidity in preterm infants.

METHODS

Criteria for considering studies for this review

Types of studies

Randomised or quasi-randomised controlled trials.

Types of participants

Preterm neonates (less than 37 weeks” completed gestation).

Types of interventions

Prophylactic (not guided by knowledge of PDA status) treatment
with indomethacin given within 24 hours of birth vs. placebo or
no treatment. Specific dose regimens were not pre-specified.

Types of outcome measures

PRIMARY OUTCOMES:

1. All-cause mortality prior to hospital discharge and at most
recent follow-up.

2. Neurodevelopment: (i) Death or severe
neurodevelopmental disability defined as any one or
combination of the following: non-ambulant cerebral palsy,
developmental delay (developmental quotient less than 70),
auditory and visual impairment. Each component will be
analysed individually as well as part of the composite outcome,
(ii) Neurodevelopmental scores in survivors aged > 12 months
measured using validated assessment tools, (iii) Cognitive and
educational outcomes measured using validated assessment tools
including school examinations.

SECONDARY OUTCOMES:

1. PDA: (i) symptomatic (clinical signs of heart failure as
assessed by individual caregivers and/or receiving anti-failure
therapy such as diuretics, and/or receiving non-steroidal anti-
inflammatory treatment to close a suspected or confirmed PDA),
(ii) all PDA confirmed by echocardiography regardless of other
clinical signs (minimum duct dimension not pre-specified), (iii)
surgical ligation or transcatheter occlusion of PDA.

2. IVH: (i) IVH; all grades (grades I-IV), and (ii) severe IVH -
grade III (ventricles distended with blood) or IV (parenchymal
involvement) (Papile 1978), (iii) other cranial ultrasound
abnormalities related to IVH including post-haemorrhagic
ventricular dilatation (hydrocephalus), periventricular
leukomalacia (PVL), and cystic PVL defined as cysts detected in
the periventricular area on ultrasound, computerised
tomography or magnetic resonance imaging.

3. Respiratory outcomes: (i) need for mechanical ventilation,
(ii) duration of mechanical ventilation, (iii) duration of
supplemental oxygen therapy, (iv) incidence of pneumothorax or
pneumopericardium, (v) incidence of bronchopulmonary
dysplasia (oxygen requirement beyond (a) 28 postnatal days, (b)
36 weeks’ post menstrual age), (vi) pulmonary haemorrhage.

4. Renal outcomes: (i) anuria or severe oliguria (< 0.5 ml/kg/
day), (ii) raised plasma creatinine, (iii) acute electrolyte
disturbances, (iv) long term renal impairment (glomerular
filtration rate less than 50% of index population mean assessed at
> 12 months of age).

5. Gastrointestinal outcomes: (i) NEC confirmed by at least
two of the following features: abdominal radiograph showing
pneumatosis intestinalis or gas in the portal venous system or
free air in the abdomen; abdominal distension with abdominal
radiograph showing gaseous distension or frothy appearance of
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bowel lumen (or both); blood in stool; lethargy, hypotonia, or
apnoea (or combination of these); or a diagnosis confirmed at
surgery or autopsy, (ii) isolated gastrointestinal perforation, (iii)
feed intolerance: days to establish full enteral feeding
independently of parenteral nutrition.

6. Haemostasis outcomes: (i) “excessive clinical bleeding”
(investigator defined) (ii) thrombocytopaenia - platelet count <
50,000 per microlitre, or ’clinically important as defined by
clinical investigators’.

7. Retinopathy of prematurity: (i) all stages, (ii) > stage 3
(ICROP 1984).

Search methods for identification of studies

We used the standard search strategy of the Cochrane Neonatal
Review Group.

Electronic searches

Searches were made of the Cochrane Central Register of Con-
trolled Trials (CENTRAL, The Cochrane Library, Issue 5, 2010),
MEDLINE (1966 to April 2010), EMBASE (1980 to April 2010),
and CINAHL (1982 to April 2010) using combinations of the
following text words and MeSH terms: [Infant, Newborn OR In-
fant, Premature OR Infant, Low Birth Weight OR infan* OR
neonat*] AND [“Anti-Inflammatory Agents, Non-Steroidal” OR
indomethacin OR indometacin OR indocid OR NSAID]. The
search outputs were limited with the relevant search filters for clin-
ical trials. No language restriction was applied.
The following web sites were searched for completed or ongoing
trials:

e ClinicalTrials.gov

o Current Controlled Trials

Searching other resources

The references in studies identified as potentially relevant were
examined.

The abstracts from the meetings of the Pediatric Academic Soci-
eties (1993 to 2009), the European Society for Pediatric Research
(1995 to 2009), and the Royal College of Paediatrics and Child
Health (2000 to 2009) were searched.

Trials reported only as abstracts were eligible if sufficient infor-
mation was available from the report, or from contact with the
authors, to fulfil the inclusion criteria.

Data collection and analysis

The standard methods of the Cochrane Neonatal Review Group
were used.

Selection of studies

The title and abstract of all studies identified by the above search
strategy were screened and the full articles for all potentially rele-
vant trials obtained. The full text of any potentially eligible reports
was reassessed and those studies that did not meet all of the in-
clusion criteria were excluded. Any disagreements were discussed
until consensus was achieved.

Data extraction and management

A data collection form was used to aid extraction of relevant infor-
mation from each included study. Two review authors extracted
the data separately. Any disagreements were discussed until con-
sensus was achieved. If data from the trial reports were insufficient,
the investigators were contacted for further information.

Assessment of risk of bias in included studies

The criteria and standard methods of the Cochrane Neonatal Re-
view Group were used to assess the methodological quality of any
included trials in terms of allocation concealment, blinding of par-
ents or caregivers and assessors to the intervention and complete-
ness of assessment in all randomised individuals. Additional infor-
mation from the trial authors was requested to clarify methodol-
ogy and results as necessary. In addition, the following issues were
evaluated and entered into the Risk of Bias table:

1. Sequence generation: Was the allocation sequence adequately
generated?

2. Allocation concealment: Was allocation adequately concealed?
3. Blinding of participants, personnel and outcome assessors: Was
knowledge of the allocated intervention adequately prevented dur-
ing the study? At study entry? At the time of outcome assessment?
4. Incomplete outcome data: Were incomplete outcome data ad-
equately addressed?

5. Selective outcome reporting: Are reports of the study free of
suggestion of selective outcome reporting?

6. Other sources of bias: Was the study apparently free of other
problems that could put it at a high risk of bias?

Measures of treatment effect

Relative risk (RR) and risk difference (RD) were calculated for di-
chotomous data and weighted mean difference (WMD) for con-
tinuous data, with respective 95% confidence intervals (CI). The
number needed to treat for benefit (NNTB) or harm (NNTH)

was determined for a statistically significant difference in the RD.

Unit of analysis issues

The unit on analysis is the participating infant in individually
randomised trials and the neonatal unit (or sub-unit) for cluster
randomised trials.
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Assessment of heterogeneity

If more than one trial was included in a meta-analysis, the treat-
ment effects of individual trials and heterogeneity between trial
results were to be examined by inspecting the forest plots. The I2
statistic was calculated for each analysis to quantify inconsistency
across studies and describe the percentage of variability in effect
estimates that may be due to heterogeneity rather than sampling
error. If substantial (I2 > 50%) heterogeneity was detected, the
possible causes (for example, differences in study design, partic-
ipants, interventions, or completeness of outcome assessments)
were explored in sensitivity analyses.

Data synthesis

The fixed effects model was used using RevMan 5 for meta-anal-
ysis.

Subgroup analysis and investigation of heterogeneity

The following subgroup analyses were planned:

1. VLBW (less than 1500 grams) or very preterm (less than 32
weeks’ gestation at birth).

2. ELBW (less than 1000 grams) or extremely preterm (less
than 28 weeks’ gestation at birth).

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies.

Nineteen trials were found to be eligible for inclusion in this review
(see table Characteristics of included studies). Overall, the quality
of the trials was good, and the results were consistent across trials.
Thirty-two additional studies were excluded (see table
Characteristics of excluded studies).

Participants

The size of the trials ranged from single centre studies enrolling
less than 50 infants to a large international multi-centre study in
which 1202 infants participated (TIPP 2001). Thirteen trials were
conducted within North America and the others in Latin America,
Europe and Asia. The large international trial included centres in
North America, Australasia and Asia (TIPP 2001).

In most trials, participants were very preterm or VLBW infants
receiving standard intensive care interventions such as mechanical
ventilation. The largest included trial restricted participation to
ELBW infants (TIPP 2001). Surfactant was given either as pro-
phylaxis or rescue therapy in seven trials (Couser 1996; Domanico

1994; Ment 1994a; Ment 1994b; Supapannachart 1999; TIPP
2001; Yaseen 1997).

Bada 1989, Hanigan 1988, Krueger 1987, Ment 1985, Ment
1988, Ment 1994b; Morales-Suarez 1994 and Rennie 1986a per-
formed cranial ultrasounds before study entry and excluded in-
fants with IVH. In Ment 1994a, participants were infants with
pre-existing grade 1 IVH. The remaining studies enrolled infants
without knowledge of pre-existing IVH.

Interventions

All the studies used prophylactic intravenous indomethacin as
treatment. The dosage schedules varied from a single dose of 0.2
mg/kg at 24 hours of age to a daily dose of 0.1 mg/kg given for six
days. A placebo, typically saline, was used as control in all trials
apart from Krueger 1987.

Outcomes

Most trials examined short-term clinical outcomes prior to dis-
charge from hospital. Many of the outcome definitions varied, in
particular the definition of BPD. Several studies looked at a variety
of measures of renal function including urine output and renal
biochemistry but there was little consistency between studies as
to which measures and which cut-off points were used. The same
issue arose when examining haemostasis when the platelet count,
bleeding time and “clinical bleeding” were variably used in differ-
ent studies.

Data on long-term neurodevelopmental outcomes up to 36
months corrected age were available from five trials (Bandstra
1988; Couser 1996; Ment 1994b; TIPP 2001; Vincer 1987). One
trial assessed school age neurodevelopmental outcomes at eight

years of age (Ment 1994b).

Risk of bias in included studies

Quality assessments are included in the table, Characteristics of
included studies.

The exact method of concealment of randomisation could be
determined for twelve of the included studies (Bandstra 1988;
Couser 1996; Gutierrez 1987; Hanigan 1988; Mahony 1985;
Ment 1985; Ment 1988; Ment 1994a; Ment 1994b; TIPP 2001;
Supapannachart 1999; Yaseen 1997). Methods included telephone
randomisation, sealed envelopes and coded vials. In the remaining
seven studies, it has not been possible to tell how well randomisa-
tion was concealed.

Blinding of the intervention to those caring for the infant was
explicitly described in nine of the studies (Bandstra 1988; Couser
1996; Domanico 1994; Gutierrez 1987; Hanigan 1988; Mahony
1985; Ment 1985; Ment 1988; Vincer 1987 and TIPP 2001).
In Krueger 1987, caregivers were not blinded to the intervention
group. Blinding of the intervention is unclear in Puckett 1985 and
Rennie 1986a.

In three studies, it is not possible to determine whether or not those
responsible for assessing the outcomes of interest were blind to
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intervention group (Krueger 1987; Puckett 1985; Rennie 1986a).  Effects of interventions

In all the other studies, blinding was adequate. PROPHYLACTIC INTRAVENOUS INDOMETHACIN V.

For all short-term outcome measures prior to dis'charge, follow- PLACEBO OR NO DRUG (COMPARISON 1)
up was more than 90% complete for all the trials. Long-term PRIMARY OUTCOMES

outcome assessment remained impressive at > 85% in the two .
P % Mortality (1.1 - 1.2)

.trials zlolntrib:lting mos{ldata (Meﬂt 19940b; EIPP 2001)62“13,6‘]6[1 Mortality before hospital discharge (17 trials): Meta-analysis did
in smaller trials was still greater than 75% (Couser 1996; Vincer not detect a statistically significant effect [typical RR 0.82 (95%
1987). CI 0.65, 1.03); RD -0.03 (95% CI -0.06, 0.00): (Figure 1)]

Figure 1. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: I.1 Death to
hospital discharge.

Treatment Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixzed, 95% CI
Mahony 1985 13 54 13 56 97% 1.04 [0.53,2.03] 14985
Fuckett 1985 3 16 3 16 2.3% 1.00([0.24,4.23] 14985
Ment 1885 1 24 4 4 31% 0.25[0.03,2.08] 1935 4
Rennie 19863 A 24 8 26 549% 068 [0.26,1.79 1986 e —
krueger 18587 2 14 4 17 2489% 0&T[012, 267] 1987
Yincer 1887 3 14 2 19  1.48% 1.60([0.29, 773 1987
Gutierrez 1987 ] 30 13 29 101% 067 [0.34,1.32] 1987 e
Ment 1988 a 149 1 17 1.2% 0.30[0.01,6.91] 1935 *
Hanigan 1988 13 56 8 55 B2% 1.60[0F2, 3.55] 1988 N —
Bandstra 1988 14 59 13 100 98% 1.09[054, 219 1988  —
Eada 1984 q 71 12 O 92% 0.74[0.33,1.64] 1985 -1
Morales-Suarez 1994 g 40 14 40 10.7% 087 [0.27,1.21] 1994 -
Ment 19945 T a7 g 34 34% 1.76 [0.63, 4.94] 1994 I —
Ment 1994k 16 2049 90 237 M4% 0.59[0.33,1.06] 1994 —
Couser 1986 1 43 1 47 07%  1.09[007,16.94] 1995 + +
Yaseen 18497 1 14 1 13 08% 093[006 13.37] 1997 4 +
Supapannachart 1999 a 14 1 19 11% 0.223[0.01,7.58] 199y *
Total (95% Cl) ¥ 706 100.0%  0.82[0.65, 1.03] L
Total events 104 132
Heterogeneity Chi*=11.41, df=16 (F=0.78), F=0% 102 05 3 a0

Testfor overall effect Z=1.68 (P = 0.08) Favours indometacin Favours contral

Mortality at latest follow-up (18 trials - includes TIPP 2001):
Meta-analysis did not detect a statistically significant effect [typical
RR 0.96 (95% CI 0.81, 1.12); RD -0.01 (95% CI -0.04, 0.02):
(Figure 2)].
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Figure 2. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.2 Death at latest

follow-up.

Treatment Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Fvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ment 1985 1 24 4 24 16% 0.25[0.03, 2.08] 4
Ment 1958 il 19 1 17 6% 0.30[0.01,8.91] +
Supapannachart 1999 0 15 1 15 06% 0.33[0.01, 7.58] 4
Krueger 1987 2 15 4 17 1.5% 057012, 267]
Morales-Suarez 1994 L] 40 14 40 57% 057 [0.27,1.21] E—
Ment 19540 17 209 o 222 11.58% 0.60[0.34, 1.08] i
Gutierrez 1987 ] 30 13 29 a.4% 067 [0.34,1.32] 1
Rennie 1986a 5 24 8 26 3% 068 [0.26,1.79] e —
Bada 1989 ] 71 12 70 5.0% 0.741[0.33,1.64] e
‘Yageen 19497 1 14 1 13 0.4% 0.93[0.0613.37] 4 *
Puckett 1984 3 16 3 16 1.2% 1.001[0.24, 4.23]
Bandstra 1988 14 99 14 100 57% 1.01 [0.51, 2.01] e a—
Mahony 1985 13 54 13 56 5.2% 1.04[0.53, 2.03] I —
Couser 1996 1 43 1 a7 0.4% 1.00[0.07 16.94] * *
TIPP 2001 125 BO1 111 601 455% 1.1310.90,1.42] -
Wincer 1987 3 15 2 15 0.8% 1.60[0.29, 7.73]
Hanigan 1388 13 56 a 55 33% 1.60[0.72, 3.59] I —
Ment 1954a 7 27 13 34 1.8% 1.76[0.63, 4.94] —
Total {95% Cl) 1372 1397 100.0%  0.96 [0.81, 1.12] &
Total events 23 245
Heterogeneity: Chi*=14.585 df=17 (P=063); F=0% =D1 DIE DIE é é 1D=

Testfor overall effect 2= 0.53 (F = 0.59) Favours indometacin Favours contral

There is no evidence of statistical heterogeneity in either of the
meta-analyses; 2= 0%.

Neurodevelopment (1.3 - 1.7)

(i) Neurological assessments at 18 - 36 months corrected age:
Death or severe neurodevelopmental disability (3 trials): Meta-

analysis did not detect a statistically significant effect [typical RR
1.02 (95% CI 0.90, 1.15); RD 0.01 (95% CI-0.04, 0.06): (Figure
3)1.

Figure 3. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.3 Death or severe
neurosensory impairment.

Treatment Control Risk Ratio Risk Ratio
Studly or Subgroup  Events Total BEvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Bandstra 1988 28 499 29 100 9.7% 098 [0.63,1.581] -
Couser 19496 1 43 9 47 2.49% 061 [0.22,1.67] I —
TIFF 2001 271 BN 261  BO1  87.45% 1.04 [0.91,1.18] T
Total (95% CI) 743 748 100.0% 1.02 [0.90, 1.15]
Total events 304 2599
Heterageneity: Chi*=1.13, df= 2 (F=047), F=0% 0102 o' 3 A

Testforoverall efiect: 2= 0.32 (P = 0.75) Favours indometacin Favours control
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Cerebral palsy (4 trials): Meta-analysis did not detect a statistically
significant effect [typical RR 1.04 (95% CI 0.77, 1.40); RD 0.00
(95% CI -0.03, 0.04): (Figure 4)].

Figure 4. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.4 Cerebral palsy,
visual impairment, hearing impairment and severe neurodevelopmental impairment.

Treatment Control Risk Ratio Risk Ratio
Study or Subgroup  Fvents Total BFvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.4.1 Cerehral palsy
Couser 1996 2 30 7 38 8.2% 0.36[0.08 1.62] *
Ment 19540 13  1E6B 14 167 184% 093 [0.45, 1.93] . —
TIPP 2001 58 46T 85 ATY T19% 1.08 [0.76, 1.52] _F_
Yincer 1987 A 14 1 12 1.8% 4.00([0.54, 29.80] *
Subtotal (95% Cl) 678 694  100.0% 1.04 [0.77, 1.40] ‘
Total ewents Ta T
Heterageneity: Chi®= 3.76, df= 2 (P =0.28), F=20%
Testfor overall effect Z=0.23 (P=0.82)
1.4.2 Visual impairment
Ment 19540 1 170 1 167 12.7% 0.98[0.06, 1558 * *
TIPP 2001 9 465 742 8T3%  1.31[0.49 3.48] i
Subtotal (95% CI) 635 639 100.0% 1.26 [0.50, 3.18]
Total events 10 g
Heterogeneity: Chi*=0.04, df=1 (P =085}, F=0%
Testfor overall effect: 2= 0.0 (P=0.62)
1.4.3 Hearing impairment
Ment 19540 1 170 1 167 9.3% 0.98[0.06, 1558 * +
TIPP 2001 10 456 10 466 90.7% 1.02[0.43 2.473] i
Subtotal (95% Cl) 626 633 100.0% 1.02 [0.45, 2.33]
Total ewents Ia! "
Heterogeneity: Chi*=0.00, df=1 (P =098}, F=0%
Testfor overall effect 2= 0.04 (P = 0.97)
1.4.4 Severe neurodevelopmental impairment
Bandstra 1988 14 7a 14 T4 10.3% 089 [0.46,1.71] .
Ment 19540 11 1149 19 114 129% 0485028 1.11] e
TIPP 2001 118 444 117 4587 TEE% 1.04[0.83,1.24] ,‘
Subtotal (95% CI) 641 645 100.0%  0.96 [0.79, 1.17]
Total events 143 151

Heterogeneity: Chi®==2.93 df=2 (P=023); F=32%
Test for overall effect: Z=0.40 (P = 0.69)

Visual impairment (2 trials): Meta-analysis did not detect a sta-
tistically significant effect [typical RR1.26 (95% CI 0.50, 3.18);
RD 0.00 (95% CI -0.01, 0.02): (Figure 4)].

Hearing impairment (2 trials): Meta-analysis did not detect a sta-
tistically significant effect [typical RR 1.02 (95% CI 0.45, 2.33);
RD 0.00 (95% CI -0.01, 0.01): (Figure 4)].

Severe neurodevelopmental impairment (3 trials): The two trials

using Bayley examinations at 24 months (TIPP 2001 and Bandstra

0102 05 2 5 10
Favours indometacin Favours control

1988) found no difference in rates of severe impairment (Mental
Developmental Index < 68-70). Ment 1994b did not find a statis-
tically significant difference in the WIPPSI-R (full scale < 70) at
54 months.

Meta-analysis of the three trials did not detect a statistically sig-
nificant effect [typical RR 0.96 (95% CI 0.79, 1.17); RD -0.01
(95% CI -0.05, 0.04): (Figure 4)].
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Cognitive outcomes (1 trial): Ment 1994b did not find a sta-
tistically significant difference in either Stanford-Binet IQ scores
[WMD 4.6 (95% CI -0.5, 9.7)] or Peabody Picture Vocabulary
Test scores [WMD 4.7 (95% CI -0.5, 9.9) assessed at 36 months
(Figure 5).

Figure 5. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.10 Cognitive
assessments (18-36 months).

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.5.1 Stanford-Binet 1O score

Ment 1994k 896 189 119 859 208 114 100.0% 4.60[-0.51,9.71] 7]
Subtotal (95% CI) 119 114 100.0% 4.60[-0.51, 9.71] 1

Heterogeneity: Mot applicahle
Testfor averall effect Z=1.76 (F = 0.08)

1.5.2 Peabody Picture Yocabulary Test scores

Ment 1994k a34 20 118 83T 208 114 1000% 4.70[-0.54, 9.94] ‘t

Subtotal (95% Clj 119 114 100.0% 4.70[-0.54, 5.04]
Heterageneity, Mot applicable
Testfor averall effect Z=1.76 (F = 0.08)

0 -5 0 5 10
Fawours contral - Favours indometacin

Testfor subgroup differences: Chi®= 0.00, df=1 (P = 0.98), F= 0%

(ii) School-age neurological and developmental assessments:
Ment 1994b did not detect any statistically significant effects on
assessment of children aged eight years (Figure 6):

Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants (Review)
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Figure 6. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.6 School age
neurological assessments.

Indometacin Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
1.6.1 Cerebral palsy aged B years
tent 19940 15 1549 11 145 100.0% 1.24[0.59, 262
Subtotal (95% CIj 150 145 100.0% 1.24 [0.59, 2.62]
Total events 15 11
Heterogeneity; Mot applicahle
Testfor overall effect Z= 057 (F=0.47)
1.6.2 Blind ({receipt of services) aged 8 years
tent 19940 ] 1549 3147 100.0% 013[0.01,2.54] + .
Subtotal (95% CIj 159 147 100.0%  0.13[0.01, 2.54] —
Total events a 3

Heterogeneity: Mot applicable
Testfor overall effect 2=1.34 (F=0.18)

1.6.3 Hearing impairment {regquiring amplification) aged B years

Ment 19940 4 1449 5 146 100.0%
Subtotal (95% CI) 149 146 100.0%
Total events 4 a

Heterageneity: Mot applicahle
Testfor overall effect Z= 037 (F=0.71)

1.6.4 Abnormal neurological examination aged 8 years

Ment 1994b 17 157 14 148 100.0%
Subtotal (95% CI) 157 148 100.0%
Total events 17 14

Heterogeneity: Mot applicahle
Test far overall effect Z= 0.39 (F = 0.65)

o Cerebral palsy: typical RR 1.24 (95% CI 0.59, 2.62); RD
0.02 (95% CI -0.04, 0.08).

e Visual impairment: typical RR 0.13 (95% CI 0.01, 2.54);
RD -0.02 (95% CI -0.05, 0.01).

e Hearing impairment: typical RR 0.78 (95% CI 0.21, 2.86);
RD -0.01 (95% CI -0.05, 0.03).

e “Abnormal” neurological assessment: RR 1.14 (95% CI
0.59, 2.24); RD 0.01 (95% CI -0.05, 0.08).

Cognitive and educational outcomes: Ment 1994b did not detect

0.78[0.21, 2.86]
0.78 [0.21, 2.86]

1.14[0.59, 2.24]
1.14 [0.59, 2.24]

8

0.02 01 10 50
Favours indometacin Favours control

statistically significant differences in the risk of scoring < 70 in
Wechsler Intelligence Scale for Children - Third Edition (WISC-
III) verbal 1Q, performance IQ), or full-scale IQ tests, or Peabody
Individual Achievement Test-Revised (PIAT-R) assessments. The
proportion of infants with a low Peabody Picture Vocabulary Test-
Revised (PPVT-R) score (< 70) was statistically significantly lower
in the indomethacin group: typical RR 0.54 (95% CI 0.31, 0.93);
RD -0.09 (95% CI -0.17, -0.01); NNTB 11 (6, 100) (Figure 7).
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Figure 7. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.7 School age

cognitive and educational outcomes.

Indometacin Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.7.1 WISC-ll verbal 1Q (<7 D)
tent 19540 14 165 15 163 100.0% 0.92 [0.48, 1.85]
Subtotal {95% CIj 165 163 100.0%  0.92 [0.46, 1.85]
Total events 14 14
Heterageneity: Mot applicable
Testfor overall effect Z=023(F =082}
1.7.2 WASC-l performance 1Q {<70)
tent 19540 23 165 23 163 100.0% 0.99 [0.58, 1.69] t
Subtotal {95% CI) 165 163 100.0%  0.99 [0.58, 1.69]
Total events 23 23
Heterogeneity: Mot applicahle
Testfor overall effect Z=0.04 (F = 0.96)
1.7. 3 WISC-lll full-scale 1Q (<70}
tent 19540 20 165 17 163 100.0% 116 [0.63, 2.14] i
Subtotal {95% CIj 165 163 100.0% 1.16 [0.63, 2.14]
Total events 20 17
Heterogeneity, Mot applicahle
Test for overall effect Z=048(F =063}
1.7.4 PPVT-R{<70)
tent 19540 17 162 31 159 100.0% 054 [0.31, 0.893] 1
Subtotal {95% CI) 162 159 100.0%  0.54 [0.31, 0.93]
Total events 17 3
Heterageneity: Mot applicable
Testfor overall effect Z=221 (F=0.03)
1.7.5 PIAT-R reading recognition (<70)
tent 19540 11 158 13 156 100.0% 0.84 [0.39,1.81] i
Subtotal {95% CI) 158 156 100.0%  0.84 [0.39, 1.81]
Total events 11 13
Heterogeneity: Mot applicahle
Testfor overall effect. £2= 046 (F = 0.65)
1.7.6 PIAT-R reading comprehension (<70}
tent 19540 19 158 20 157 100.0% 094 [0.52,1.70] t
Subtotal {95% CIj 158 157 100.0%  0.94 [0.52, 1.70]
Total events 14 20
Heterageneity: Mot applicable
Test for overall effect Z=019(F = 0.85)
1.7.7 PIAT-R. mathematics {<70)
Ment 1994b 7 158 38 155 100.0%  0.971[0.56,1.48] t
Subtotal {95% CI) 158 155 100.0%  0.91[0.56, 1.48]
Total events 26 28

Heterogeneity: Mot applicahle
Testfor overall effect Z=038(F =071}

0102 05 2 & 10
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SECONDARY OUTCOMES

Patent ductus arteriosus (Outcomes 1.8 - 1.10):
All PDA, echocardiography confirmed (7 trials): Meta-analysis

found a statistically significant reduction [typical RR 0.29 (95%
CI10.22, 0.38), RD -0.27 (95% CI -0.32,-0.21), NNTB 4 (95%

CI 3, 5) (Figure 8)].

Figure 8. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.12 All PDA (echo-
diagnosed, symptomatic or not).

Favours indometacin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Bvents Total Weight M-H, Fixed, 95% C1 M-H, Fixed, 95% CI
Eandstra 19588 13 99 45 100 24.9% 029017, 0.51] —
Couser 1996 ] 43 22 47 MT% 0.45[0.23, 0.86]
Damanico 1934 3 a2 il 48 12.3% 013[0.04,0.41] =
Ment 1985 3 24 q 24 50% 0.33[0.10,1.08] T
Ment 1988 ] 19 8 17 47% 0.56[0.23,1.38] —
Ment 19344 2 27 14 34 BS% 018004072 &
Ment 1934k 16 204 A4 227 346% 0.27 [0.16, 0.44] —
Total (95% Cl) 473 492 100.0%  0.29[0.22,0.38] <
Total events g1 183
Heterogeneity: Chi*=617, df=6 (F=0.40), F=3% 'D.'I Ufz 0:5 i é 10

Testfor overall effect Z=8.64 (F = 0.00001)

Symptomatic PDA (14 trials): Meta-analysis found a statistically
significant reduction [typical RR 0.44 (95% CI 0.38, 0.50); RD -
0.24 (95% CI -0.28, -0.21); NNTB 4 (95% CI 3, 5) (Figure 9)].

Favours indometacin Favours contral

Figure 9. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: I.11 Symptomatic

PDA.

Treatment Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bada 1989 12 71 18 70 39% 0.66 [0.34, 1.26] —
Bandstra 1388 11 99 42 100 3.9% 026014, 0.48]
Couser 1996 L] 43 17 47 35% 0.51[0.25,1.07] —
Gutierrez 1987 30 10 24 2.2% 0481019, 1.24] —
Hanigan 1988 1] a6 14 a5 32% 033013084 ——————
Krueger 1987 1 15 g 17 1.8% 013[0.02, 088
Mahony 1985 2 54 11 56 2.3% 0191[0.04, 081 +———
Morales-Suarez 19594 ] 40 14 40 30% 057 [0.27,1.21] s —
Puckett 1984 1 16 7 16 1.5% 014[0.02,1.03] ¥~
Rennie 1986a 1 24 3 26 1.6% 014[0.02,1.00) ]
Supapannachart 1999 4 15 12 15 26% 0.33[0.14, 0.80] e —
TIPP 2001 142 BO1 o B0 B41% 0.47 [0.40, 0.56] L 3
Wincer 1987 1 15 1 15 11% 0.201[0.03,1.581] +
Yaseen 1997 3 14 2 13 0.4% 1.39[0.28, 7.09]
Total {95% Cl) 1093 1100 100.0%  0.44 [0.38, 0.50] &
Total events 204 ar1
Heterogeneity: Chi*=14.44 df=13 (P =034} F=10% =D.1 0?2 D?S % é o

Test for overall effect Z=11.67 (P = 0.00001

)

Favours indometacin

Favours control
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Surgical PDA ligation (8 trials): Meta-analysis found a statistically
significant reduction in risk [typical RR 0.51 (95% CI 0.37, 0.71),
RD -0.05 (95% CI -0.08, -0.03), NNTB 20 (95% CI 12, 33)

(Figure 10)].

Figure 10. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.13 PDA ligation.

Treatment Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bandstra 1988 il 99 1 100 1.5% 0.34[0.01,817] 4
Couser 1996 4 43 3 47 7.9% 0.551[0.18, 1.69] —
Mahony 1985 1 54 G 56 6.1% 047 1[0.02,1.39] #
Morales-Suarez 19594 3 40 3 40 IN% 1.00[0.21, 4.66]
Rennie 1936a a 24 0 26 ot estimable
Supapannachart 1999 1 15 5 15 5.2% 0.20[0.03,1.81] 4
TIPP 2001 40 BO1 74 BO1 TGH3% 054 [0.37,0.79] -
Wincer 1987 a 15 0 15 ot estimakble
Total {95% Cl) 891 900 100.0%  0.51[0.37,0.71] 4
Total events 49 a7
Heterogeneity: Chi®= 2.76, df= 5 (P = 0.74); F= 0% =D1 DIE DIE é é 0

Test for overall effect 2= 4.01 (P = 0.0001)

There is no evidence of statistical heterogeneity in any of the meta-

analyses; 2 = 0% - 10%.

Intraventicular haemorrhage (1.11- 1.14)
Any IVH (14 trials): Meta-analysis found a statistically significant
reduction [typical RR 0.88 (95% CI 0.80, 0.98), RD -0.04 (95%
CI-0.08,-0.01), NNTB 25 (95% CI 12, 100) (Figure 11)]. There

is evidence that the treatment effect on this outcome is not con-

sistent across all studies; IZ = 52%.

Favours indometacin Favours contral
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Figure 11. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.14 All IVH.
Favours indometacin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fized, 95% Cl M-H, Fized, 95% CI
Bada 1989 7 71 a7 70 TE% 0.72[0.50,1.04 [
Bandstra 1988 43 99 B2 100 12.8% 0.701[0.53, 0.92] —
Hanigan 1988 4 56 11 a5 2.3% 0.54 [0.21,1.35] —
Krueger 1987 4 15 5 17 1.0%  0.91[0.30,2.77] —
Mahorny 1985 12 54 17 a6 358% 0.731]0.39,1.38] -1
Ment 1935 6 24 14 24 20% 0.43[0.20,0.83] -
Ment 1938 2 149 8 17 1.8% 022008081 ¥4/
Ment 19940 28 209 40 222 8.1% 0.66[0.42, 1.05] )
Morales-Suarez 1994 20 40 22 40 46% 0.91 [0.60, 1.38] T
Puckett 1985 15 16 10 16 21% 1.50[1.01, 2.24] —
Rennie 1986a 10 24 9 26 1.8% 1.20[0.59, 2.43] T
Supapannachart 1939 3 15 5 15 1.0% 1.00[0.36, 2.74] -1
TIFP 2001 236 601 234 B0 487% 1.01[0.88, 1.186] L 3
Vincer 1987 11 15 g 15 1.7% 1.38[0.78, 2.41] T
Total (95% CI) 1258 1274 100.0%  0.88 [0.80, 0.98] +
Total events 432 482
Heterogeneity, Chi*= 27.30, df =13 (P =001}, F=52% 'D.'l sz IJ!S ;'2 é 10

Testfor overall effect £=2.43 (P =0.01)

Severe IVH - grade >2 (14 trials): Meta-analysis found a statistically
significant reduction [typical RR 0.66 (95% CI 0.53, 0.82), RD
-0.05 (95% CI -0.07, -0.02), NNTB 20 (95% CI 14, 50) (Figure

12)]. There is no evidence of statistical heterogeneity; I? = 0%.

Favours indometacin - Favours control

Figure 12. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.15 Severe IVH:
grades Il - IV.

Treatment Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Eada 1989 10 71 15 70 8.5% 0.66 [0.32, 1.36] —
Bandstra 1988 149 499 26 100 14E6% 0.74[0.44, 1.24] I
Causer 19496 3 43 4 a7 2.2% 0.82[0.19, 3.46]
Damanico 1994 G 52 11 48 B.5% 0.50[0.20, 1.26] I —
Hanigan 14988 3 56 3 a5 1.7% 0.98[0.21, 4 6B]
Krueger 1987 1 15 5 17 27% 0.23[0.03,1.73] *
tent 1985 1 24 2 24 1.1% 0.50[0.05, 5.145] *
tent 1988 il 19 3 17 21% 0.13[0.01, 232 *
Ment 18943 5 27 4 34 2.0% 1.687 [0.47, 5.30] —
tent 18940 3 208 11 222 B.0% 0290008102 ¥~
Maorales-Suarez 1994 ] 40 13 40 T.3% 046019, 1.049] e —
TIPF 2001 52  BO1 75 B0 424% 0.68[0.50, 0.97] —i—
Vincer 1987 5 15 4 15 2.3% 1.25[0.41, 3.77] —
Yaseen 1957 1 14 1 13 06% 0.83[0.06 1337 * s
Total {(95% Cl) 1285 1303 100.0%  0.66 [0.53, 0.82] £
Total events 114 177
Heterogeneity: Chi®= 8.92, df=13 (P =078} F=0% :D y IZI:2 D:S é :i: 10:

Testfor overall effect: £= 3.80 (P = 0.0001)
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Ventriculomegaly, periventricular leukomalacia or other white

matter echo-abnormalities (6 trials): Meta-analysis found a bor-
detline statistically significant reduction [typical RR 0.80 (95%
C10.65, 0.97), RD -0.04 (95% CI -0.07, 0.00), NN'TB 25 (95%
CI 14, infinity) (Figure 13)]. There is no evidence of statistical
heterogeneity; I = 1%.

Figure 13. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.16
Ventriculomegaly, periventricular leukomalacia or other white matter echo-abnormalities.

Treatment Control Risk Ratio Risk Ratio
Study or Subgroup  Fvents Total BFvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Bandstra 1938 3 99 8 100 4 6% 038 [0.10,1.39]
Couser 19496 3 43 a 47 4.4% 0.41[0.12,1.45] —
Ment 1954a 1 27 A 34 28% 0.25[0.03,2.03] *
Ment 19540 6 209 12 222 6.7% 0.83 [0.20,1.349] .
TIPF 2001 126 B0 142 BO1  81.3% 0.88[0.71,1.09] ‘.'
Yincer 1987 1 15 1 15 06% 1.00[0.07, 1455 + +
Total (95% Cly 004 1019 100.0%  0.80 [0.65, 0.97] &
Total ewents 1348 176
Heterogeneity: Chi*=5.05, df= 5 (P = 0411 F=1% IIZI.1 0?2 0?5 é % 1DI

Testfor overall effect Z=2.21 (F=0.03) Favaurs indometacin Favaurs control

IVH that progresses (2 trials): Meta-analysis did not detect a sta-
tistically significant effect [typical RR 0.80 (95% CI 0.44, 1.47),
RD -0.08 (95% CI -0.29, 0.13), (Figure 14).There is no evidence
of statistical heterogeneity; 12 = 10%.

Figure 14. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.17 IVH that

progresses.
Treatment Control Risk Ratio Risk Ratio

Studly or Subgroup  Events Total BEvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl

Bada 1989 2 5 10 16 339% 0453 [0.16,1.76]

Ment 1954a q 27 12 34 BBE1% 0.94 [0.47 1.90]

Total (95% Cly 33 50 100.0%  0.80[0.44, 1.47]

Total ewents Ia! 22
Heterogeneity: Chi*= 066, df=1(FP=042); F=0%
Testfor overall effect £=0.71 (P = 0.43)
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Respiratory outcomes (1.15 - 1.20)

Duration of assisted ventilation (4 trials): Meta-analysis did not
detect a statistically significant effecc [WMD -1.83 days (95% CI
-5.53, 1.87) (Figure 15)].
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Figure 15. Forest plot of comparison: | Prophylactic indomethacin vs.

assisted ventilation.

Treatment Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Bada 1834 12 21 T 13 17 TO 34A%  -1.00[7.30 5.300 L)
Couser 1996 23.3 21 43 114 14 A7 24.7% 190554, 9.34] =
Hanigan 19583 124 2694 56 188 282 A5 130% -660[16.76 276 +
Mahany 1985 11 15 34 15 16 4 27.7% -4.00[11.03,3.03] 4 =
Total {95% Cly 204 213 100.0% -1.83[-5.53,1.87]

Heterogeneity: Chif= 2,19, df= 3 (P = 0.53); F= 0%

Testfor overall effect Z=0497 (F=0.33

Pneumothorax or pneumopericardium (6 trials): Meta-analysis

did not detect a statistically significant effect [typical RR 0.75
(95% CI 0.50, 1.13), RD -0.04 (95% CI -0.10, 0.02) (Figure

16)].
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Figure 16. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.18
Pneumothorax and/or pneumopericardium.

Treatment Control

Study or Subgroup Events Total Events Total
Bandstra 1988 11 99 10 100
Hanigan 1988 10 56 15 a5
Ment 1985 4 24 B 24
Ment 1988 3 19 4 17
Morales-Suarez 1994 1 40 2 40
Rennie 158863 4 24 7 26
Total {(95% Cl) 262 262
Total events 33 44

Heterogeneity: Chi®=1.34, df=8 (P =083), F=0%

Testfor overall effect Z=138(FP=017)

Risk Ratio
Weight M-H, Fixed, 95% CI
22.6% 1.11 [0.49, 2.50]
34.4% 0.65[0.32,1.33]
13.6% 0.67[0.22, 2.07]
9.6% 0.67[0.17, 2.58]
4.5% 0.50[0.05, 5.30]
15.3% 0.62[0.21,1.85]
100.0%  0.75[0.50, 1.13]

Bronchopulmonary dysplasia - oxygen requirement at 28 days (9

trials): Meta-analysis did not detect a statistically significant effect
[typical RR 1.08 (95% CI 0.92, 1.26), RD 0.03 (95% CI -0.03,

0.08) (Figure 17)].
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Figure 17. Forest plot of comparison: | Prophylactic indomethacin vs.

Bronchopulmonary dysplasia (28 days).

control, outcome: 1.19

Treatment Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Bada 1989 15 T 12 7o G.5% 1.23[0.62, 2.44] —
Bandstra 1988 kil 99 24100 13.4% 1.30[0.83, 2.06] T
Couser 1996 28 43 23 47 12.3% 1.33[0.92,1.92] T
Krueger 1987 1] 15 G 17 3% 0.94 [0.36, 2.47] I E—
Ment 19940 87 204 94 219 507% 0.99[0.80,1.24] b o
Rennie 1986a il 24 2 26 1.3% 0.221[0.01,4.28) +
Supapannachart 19599 5 15 T 15 38% 0.711[0.28,1.79] e E—
Wincer 1987 10 15 gq 15 5.0% 111 [0.64,1.92] B a—
Yaseen 1997 7 14 B 13 35% 1.081[0.43, 2.389] e —
Total {95% Cl) 500 522 100.0% 1.08 [0.92, 1.26] »
Total events 188 183
Heterogeneity: Chi®= 4.63, df= 8 (P = 0.80Y; F= 0% , f t f t {
Test for overall effect 2= 095 (P = 0.34) 0.1 0.2 0.5 : 5 10

Bronchopulmonary dysplasia - oxygen requirement at 36 weeks

postmenstrual age (1 trial): TIPP 2001

did not detect a statistically

significant effect [typical RR 1.06 (95% CI 0.92, 1.22), RD 0.03

(95% CI -0.04, 0.09) (Figure 18)].
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Figure 18. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.20

Bronchopulmonary dysplasia (36 weeks’ PMA).

Treatment Control Hisk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI

Hisk Ratio

M-H, Fixed, 95% CI

TIPP 2001 225
Total (95% Cl)
Total events 2445

Heterageneity: Mat applicahle

Test for overall effect: 2= 0.83 (P = 0.40)

Duration of supplemental oxygen (4 tr

496 215 503 100.0% 1.06[0.92,1.22]

496 503 100.0%  1.06[0.92, 1.22]
214

0.1 02

ials): Meta-analysis did not

detect a statistically significant effect [WMD 3.76 days (95% CI

-4.23, 11.74) (Figure 19)].
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Figure 19. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.21 Duration of

supplementary oxygen requirement.
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Couser 1996 445 46 43 3428 47 252% 1050 [F541, 26.41] +
Mahary 1985 20 4B a1 3N 43 224% -3.00[19.86, 1386 * = +
Yaseen 1997 2720254 14 3749 378 13 106% -10.70[3518,13.78]) * >
Total {95% CI) 169 173 100.0% 3.76[-4.23,11.74] —_—
Heterogeneity; Chif= 2.91, di= 3P = 0.41); F= 0% 5_1 P 55 1 ! |

Testfor overall effect £=0.92 (P = 0.36)
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Pulmonary haemorrhage (4 trials): Meta-analysis did not detect
a statistically significant effect [typical RR 0.84 (95% CI 0.66,
1.07), RD -0.02 (95% CI -0.06, 0.01) (Figure 20)].

Figure 20. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.22 Pulmonary

haemorrhage.

Treatment Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fizxed, 95% CI
Bandstra 1938 a ELe] 6100 4.8% 0.84 [0.27, 2.67]
Couser 1596 a 43 T 47 A.4% 0.78[0.27, 2.28] —
Domanico 1994 a 52 12 48 101% 0.38[0.15,1.01]
TIRP 2001 89 B01 88 601 TFOE%  0.91[0.70,1.18] j
Total (95% CI) 795 796 100.0% 0.84 [0.66, 1.07]

Total events 104 123

Heterogeneity: Chi*=2.85 df=3(F=041) F=0%

Testfor overall effect: Z=1.37 (P=017) 01 0.2

There is no evidence of statistical heterogeneity in any of the meta-
analyses; 2 = 0%.

Renal outcomes (1.21 - 1.22).

Oliguria/anuria (8 trials): Meta-analysis showed a statistically sig-

nificantly higher incidence in infants who receive prophylactic
indomethacin [typical RR 1.90 (95% CI 1.45, 2.47), RD 0.06
(0.04, 0.08), NNTH 16 (Figure 21)].

05 4 510
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Figure 21. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.23

Oliguria/anuria.

Treatment Control Risk Ratio Risk Ratio
Study or Subgroup  Fvents Total BFvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bandstra 1938 40 99 200 100 28.4% 2.02[1.28 3.20] —a—
Couser 1396 8 43 13 47 6.8% 1.75[0.62, 4.94] —
Ment 1955 11 24 B 24 B6% 1.83[0.81,4158] T
Ment 1958 4 19 A 17 7.8% 0.72[0.23 2.24] — 1T
Ment 19542 2 27 a 33 06% B.07[0.30 121.33] *
Ment 19540 19 208 10 222 138% 203 [0.97, 4.26] |
Rennie 1986a 3 24 2 26 27T% 1.63 [0.30, 8.90]
TIFF 2001 44 B0 22 601 3.4% 2.00([1.21, 3.249] —
Total (95% CI) 1045 1070 100.0% 1.90 [1.45, 2.47] <
Total events 131 7o
Heterogeneity: Chi*= 3.89, df= 7 (P =083} F=0% :D ] D=2 D=5 é % 10:

Test for overall effect: Z=4.73 (P = 0.00001}
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Elevated serum creatinine (4 trials): Meta-analysis did not detect a
statistically significant difference [typical RR 1.09 (95% CI 0.47,
2.51), RD 0.00 (95% CI -0.03, 0.03) (Figure 22)].

Figure 22. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.24 Elevated
serum creatinine.

Favours treatment Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fized, 95% CI M-H, Fixed, 95% CI
Caouser 1996 5 43 4 47 38.2% 1.37 [0.39, 4.76] A
hent 1988 a 15 i} 17 Mot estimable
Ment 19945 ] 27 1 34 13.3% 0.42[0.02,9.84] +
Ment 1994k 5 2049 5 227 485% 1.06 [0.31, 3.63] f
Total (95% CIy 208 320 100.0% 1.09 [0.47, 2.51]
Tatal events 10 10
Heterogeneity: Chi®=0.48 di=2(P=0.79), F=0% 1o o'z 3 a—

Testfor overall effiect Z=0.21 (P=10.84) Favours indometacin  Favours control

There is no evidence of statistical heterogeneity in either of these
meta-analyses; I? = 0%.
Electrolyte disturbances (3 trials): Mahony 1985 reported no sta-

tistically significant differences in mean plasma sodium, potassium
and creatinine levels on day three. Vincer 1987 reported signifi-
cantly higher mean plasma sodium levels in the treatment group
on days three and four. Rennie 1986a reported no significant dif-
ferences in mean plasma sodium levels on days one and two fol-
lowing treatment. Data synthesis was not possible because of the
differences in the methods of defining these outcomes.
Gastrointestinal outcomes (1.23 - 1.24).

Necrotising enterocolitis (12 trials): Meta-analysis did not de-
tect a statistically significant difference [typical RR 1.09 (95% CI
0.82,1.46), RD 0.01 (95% CI -0.01, 0.03) (Figure 23)].There is
no evidence of statistical heterogeneity in the meta-analysis; 1> =

0%.
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Figure 23. Forest plot of comparison: | Prophylactic indomethacin vs.

control, outcome: 1.26 Necrotizing

enterocolitis.

Favours treatment Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Bada 19849 G 71 T 70 5.9% 0.85[0.30, 2.39]
Bandstra 1983 fi 59 3100 3.8% 2.02[0.52, 7.89] —
Couser 1996 1 43 2 a7 2.4% 0.56[0.05,5.81] +
Krueger 1887 i] 14 0 17 Mot estimahle
Mahory 1985 2 54 3 56 37% 0.69[0.12, 3.88]
Ment 1985 1 24 1 24 1.3% 1.00[0.07 1508 4 >
Ment 19943 a T 1 34 1.7% 0.42[0.02 9.84) +
Ment 19945 2 208 o 222 0.6% 5.31[0.26 109.585] +
Supapannachart 1599 a 14 1 14 1.9% 0.33[0.01, 768 +
TIFF 2001 64 601 88 601 F31% 1.10([0.79,1.589] -
Yincer 1987 2 14 1] 14 0.6% 5.00[0.26, 96.13] *
Yaseen 1897 a 14 1 13 2.0% 0.311[0.01,7.02) #
Total (95% CIy 1187 1214 1000%  1.09[D.82, 1.16] <
Total events a4 77
Heterogeneity: Chi*= 522, df=10{F = 0.88); F=0% 'D.'I 052 DTS ﬁ é 1D'

Test for awerall effect; Z= 060 (P = 0.59)

Gastrointestinal perforation (1 trial): TIPP 2001 did not find a
statistically significant difference [typical RR 1.12(0.71,1.79), RD

0.01 (95% CI -0.02, 0.03) (Figure 24)].
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Figure 24. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.28
Gastointestinal perforation.

Favours treatment Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Ewents Total Weight M-H, Fized, 95% Cl M-H, Fized, 95% Cl
TIFP 2001 36 601 32 B01 100.0% TA3[0.71,1.79]
Total {95% Cl) 601 601 100.0% 1.13[0.71, 1.79]
Tatal events 36 32

Heterogeneity: Mot applicable
Testfor averall effect Z= 050 (F = 0.6}

Enteral feeds intolerance: Not reported in any of the trials.

Haemostasis outcomes (1.25 - 1.26)

Excessive bleeding (5 trials): Meta-analysis did not detect a statisti-
cally significant difference [typical RR 0.74 (95% CI 0.40, 1.38),

RD -0.01 (95% CI -0.02, 0.01) (Figure 25)]
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Figure 25. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.28 Excessive
clinical bleeding.

Favours treatment Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fized, 95% CI M-H, Fixed, 95% Cl
Ment 1985 1 24 0 24 22% 3.00[0.13,70.16] >
Ment 1958 a 18 a 17 Mot estimahble
Ment 1994a 2 27 4 33 15.8% 0.61[012, 3.09]
Ment 1994b 3 208 10 21 426% 0.85[0.38, 2.30] ——
TIPF 2001 4 601 9  BO1 39.4% 0.44 (014, 1.44] —
Total (95% CI) 880 896 100.0%  0.74[0.40, 1.38] i
Total events 16 23
Heterogeneity;, Chi®=1.85, df= 3 (P = 0.60); F= 0% =E| " D=2 E|=5 é % 1E|=

Testfor overall effect 2= 0.94 (P =0.35) Favours indometacin Fawours control

Thrombocytopaenia (4 trials): Meta-analysis did not detect a sta-
tistically significant difference [typical RR 0.50 (95% CI 0.11,
2.22), RD -0.01 (95%CI -0.03, 0.01) (Figure 26)].

Figure 26. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.29
Thrombocytopaenia (investigator defined).

Indometacin Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fized, 95% CI M-H, Fixed, 95% Cl
Couser 1956 a 43 a ar Mot estimable
Ment 1888 a 149 a 17 Mot estimable
Ment1994a ] 27 1 34 256% 0.42[0.02,9.84] 4 =
Ment1394b 2 2049 4 222 T44% 053010, 2.87] —l—
Total {95% CI) 298 320 100.0% 0.50[0.11,2.22] e
Total events 2 ]
Heterageneity: Chi®=0.02, df=1 (P =0.89), F=0% 002 01 s =0

Testforoverall effect 2= 0.81 (P = 0.38) Fawours indometacin  Favours control

There is no evidence of statistical heterogeneity in either of the
meta-analyses; 2 = 0%.

Retinopathy of prematurity (1.27 - 1.28)

Any ROP (5 trials): Meta-analysis did not detect a statistically
significant difference [typical RR 1.02 (95% C10.92, 1.12) (Figure
27)]
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Figure 27. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.30 Any
retinopathy of prematurity.

Treatment Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bandstra 1938 63 a9y G2 100 17.6% 0.94 [0.77, 1.14] =
Mahony 1985 G a4 11 a6 2.8% 0.87 [0.23,1.47] -1
Supapannachart 1994 3 15 4 14 1.0% Q.75 [0.20, 2.79]
TIFP 2001 IMa BM o BN FE3% 1.05[0.94, 1.17] .
Wincer 1987 4 15 1 15 0.3% 4.001[0.50, 31.74] +
Total (95% CI) 784 F87 100.0% 1.02 [0.92, 1.12] L ]
Total events 381 385
Heterogeneity: Chi®= 4.36, df= 4 (P = 0.36); F= 8% =D1 DIE DIE é é 1D=

Testfor overall effect Z=036(F=0.72)

Severe ROP (2 trials): Meta-analysis did not detect a statistically
significant difference [typical RR 1.75 (95% C10.92, 3.34) (Figure
28)].
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Figure 28. Forest plot of comparison: | Prophylactic indomethacin vs. control, outcome: 1.31 Severe
retinopathy of prematurity (stage 3 or more).

Treatment Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Bandstra 1938 16 99 9 100 701% 1.80([0.83, 3.87] ——
Couser 19496 B 43 4 47 299% 1.64 [0.580, 5.42] B I —
Total (95% Cly 142 147 100.0% 1.75[0.92, 3.34] Teaifi—
Total ewents 22 13
Heterogeneity: Chi®= 002, df=1(F=0490), F=0% 0102 05 5 A

Testfor averall effect £=1.70 (P = 0.09)

There is no evidence of statistical heterogeneity in either of the
meta-analyses; %= 0% - 8%.

SUBGROUP ANALYSES

1. Very preterm or VLBW infants: Most trials restricted partici-
pation to VLBW infants. Only four small trials allowed infants of
higher birth weight (< 1750 grams) to participate. Subgroup anal-
ysis excluding only the small number of infants with birth weight
1500 to 1750 grams was not possible.

2. Extremely preterm or ELBW infants: The largest single trial
restricted participation to ELBW infants (TIPP 2001). The other
trials had upper birth weight bounds between 1250 and 1500
grams (and up to 1750 grams in four small trials). Subgroup anal-
ysis of only ELBW infants was not possible for these trials.
Forest plot inspection comparing effect size estimates of TIPP
2001 alone versus the pooled effect sizes of the meta-analyses did
not generally reveal major differences in direction or size of effects
apart from for the following outcomes related to IVH:

Favaurs indometacin Favaurs control

Any IVH (Figure 11): Meta-analysis (14 trials) found a statistically
significant reduction: typical RR 0.88 (95% CI 0.80, 0.98), RD
-0.04 (95% CI -0.08, -0.01), NNTB 25 (95% CI 12, 100). In
comparison, TIPP 2001 did not detect a statistically significant
difference: RR 1.01 (95% CI 0.88, 1.16), RD 0.00 (95% CI -
0.05, 0.06).

Ventriculomegaly, periventricular leukomalacia or other white

matter echo-abnormalities (Figure 13): Meta-analysis (6 trials)

found a borderline statistically significant reduction: typical RR
0.80(95% CI 0.65,0.97), RD -0.04 (95% CI-0.07,0.00) NNTB
25 (95% CI 14, infinity). In comparison, TIPP 2001 did not de-
tect a statistically significant difference: RR 0.88 (95% CI 0.71,
1.09), RD -0.03 (95% CI -0.08, 0.02).
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DISCUSSION

Summary of main results

This systematic review of 19 randomised controlled trials in which
more than 2800 preterm infants participated found evidence that
prophylactic indomethacin does not have a substantial effect on
mortality or neurodevelopmental outcomes. The homogeneity in
the meta-analyses and the narrow confidence intervals around the
estimates of effect suggest that small but potentially important ef-
fects are unlikely to exist and that further trials of this intervention
are not a research priority.

With regard to secondary outcomes, the available evidence indi-
cates that prophylactic administration of indomethacin has short
term benefits including a reduction in the incidence of symp-
tomatic PDA, the need for surgical PDA closure, and the inci-
dence of severe IVH. Safety concerns have largely been allayed.
The available data indicate that any indomethacin-associated renal
impairment is transient and there is no evidence that prophylac-
tic indomethacin affects the risk of NEC or clinically-important

bleeding.

Overall completeness and applicability of
evidence

The trials were generally of good methodological quality and the
effect size estimates consistent between trials suggesting that the
meta-analyses were valid. The participants in the included trials
reflect the population for which this intervention is currently con-
sidered, that is VLBW and particularly ELBW infants. On post
hoc inspection of forest plots, the findings appear consistent across
trials conducted before surfactant replacement and antenatal cor-
ticosteroid therapy were established as standards of care compared
with trials undertaken during the later 1990s.

Potential biases in the review process

Most of the trials included in the review were relatively small.
Two large multi-centre studies contributed about 60% of the to-
tal number of participants (Ment 1994b; TIPP 2001). There is
some variation in study design, particularly with regard to birth
weight eligibility criteria and the indomethacin dosage regimens
used but the meta-analyses did not reveal statistical heterogeneity.
The validity of the long term assessment data is enhanced by the
impressive completeness of follow-up in the largest trials. TIPP
2001 provided data on more than 95% of survivors at 18 months
and showed no statistically significant differences in a variety of
neurodevelopmental outcomes. Longer term assessments have not

been performed in TIPP 2001 and some caution should perhaps be
exercised in applying these findings at 18 months since it has been
suggested that assessments done at a relatively young age may be
insufficiently predictive of longer term neurodevelopmental out-
comes, particularly with regard to cognitive functioning (Roberts
2009). However, Ment 1994b provided data on 85% of survivors
at eight years and also failed to detect any statistically significant
differences in a range of neurodevelopmental outcomes including
educational and cognitive performance.

AUTHORS’ CONCLUSIONS

Implications for practice

Given the lack of evidence of effect on long term outcomes, the
decision to use prophylactic indomethacin will depend on the val-
ues that families and clinicians attach to the short term benefits. In
neonatal units without ready access to cardiac diagnostic and ther-
apeutic services, a reduction in symptomatic PDA and a reduction
in the need for surgical closure may be considered a greater benefit
than in other units with ready access to these services. Cost impli-
cations may need to be considered although economic evaluation
of this intervention has been limited to date (TIPP 2001).

Implications for research

Further randomised controlled trials of prophylactic in-
domethacin versus placebo are unlikely to be considered a research
priority. Exploring and evaluating parental perceptions and con-
cerns regarding the use of prophylactic indomethacin may help
guide policy and practice development.

Although data are available on long term neurodevelopmental out-
comes at the age of 18 months to five years in many children
and at eight years in a smaller cohort, continuing follow-up of
these children would be justified as more subtle differences in later
childhood and adulthood may become apparent (Roberts 2009).
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Bada 1989
Methods Blinding of randomisation: can’t tell
Blinding of intervention: yes
Blinding of outcome measurement: yes
Complete (> 90%) follow-up: yes
Participants 141 VLBW infants.
Excluded: IVH > grade 2.
Interventions Indomethacin (3 iv doses - 0.2; 0.1; 0.1 mg/kg); first dose at 6 hours of age, then 12
hourly thereafter versus placebo (not described)
Outcomes Death before hospital discharge
IVH
BPD (oxygen supplementation beyond 28 days)
Pulmonary haemorrhage (blood up tube, consistent radiological findings, ventilation
required)
NEC (Bell stage 2 or 3 discase)
Renal dysfunction (low urine output, elevated creatinine and urea)
Notes Published in abstract form only.
Risk of bias Risk of bias
Item Authors’ judgement Description
Blinding? Yes Blinding of intervention - yes
All outcomes Blinding of outcome measurement(s) - yes
Incomplete outcome data addressed? Yes Complete (> 90%) follow-up - yes

All outcomes

Bandstra 1988

Methods Blinding of randomisation: yes
Blinding of intervention: yes
Blinding of outcome measurement: yes
Complete (> 90%) follow-up: Short term outcomes - yes; Long-term neurodevelopmen-
tal outcomes - no (76%)

Participants 199 infants with birthweight <1300 grams.
No cranial ultrasound screening before study entry.

Interventions Indomethacin (3 iv doses - 0.2; 0.1; 0.1 mg/kg), first dose at less than 12 hours of age,
12 houtly thereafter vs. an equal volume of saline placebo
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Bandstra 1988 (Continued)

Outcomes Death before hospital discharge and death (up to 24 months)
IVH
Clinically significant PDA; PDA ligation
Duration of supplemental oxygen
Duration of ventilation
Chronic lung disease
Pneumothorax
Episodes of sepsis
NEC
ROP: any and severe
Renal function (oliguria < 1 ml/kg/hour)
IVH grade II - IV; PVL;
Long-term outcome assessed as the latest of 6, 12, 18, 24 months visits (numbers not
specified).
Bayley Mental Development Index (MDI) - Abnormal < 68;
Bayley Physical Developmental Index (PDI) - Abnormal < 68; Death or neurosensory
impairment (death or Bayley MDI <68);
Heamostasis - bleeding time and platelet count

Notes Data on 149 infants available for long-term follow-up.

Risk of bias Risk of bias
Item Authors’ judgement Description

Allocation concealment? Yes Adequate

Blinding? Yes Blinding of intervention - yes

All outcomes Blinding of outcome measurement(s) - yes

Incomplete outcome data addressed? Yes Complete (> 90%) follow-up: yes

All outcomes

Couser 1996

Methods Blinding of randomisation: yes
Blinding of intervention: yes
Blinding of outcome measurement: yes
Complete (> 90%) follow-up: yes for short term outcomes but 77% for long term

outcomes

Participants 90 (of 93 randomised) newborn infants 23 - 29 weeks gestation, birth weight 600 -
1250 grams. No cranial ultrasound screening before study entry. All infants received
prophylactic surfactant at initial resuscitation. Follow-up data available on 68 of 88
surviving infants

Interventions Indomethacin vs. normal saline placebo. Indomethacin dosage: 0.1 mg/kg, within 24
hours of birth followed by same dose every 24 hours thereafter for a total of 6 doses
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Couser 1996 (Continued)

Outcomes Neurodevelopmental impairment including cerebral palsy at 36 months corrected age
Clinically significant PDA
IVH grade 3 or 4
Mortality
Duration of supplementary oxygen requirement
NEC
ROP stage 3
Chronic lung disease (supplementary oxygen at 28 days plus chest Xray changes)
Urine output reduced to < 1.0 ml/kg/hour at any time during first 7 days
Notes
Risk of bias Risk of bias
Item Authors’ judgement Description
Adequate sequence generation? Yes Adequate
Allocation concealment? Yes Adequate (pharmacy prepared vials)
Blinding? Yes Blinding of intervention - yes
All outcomes Blinding of outcome measurement(s) - yes
Incomplete outcome data addressed? Yes Complete (> 90%) follow-up: yes

All outcomes

Domanico 1994

Methods

Blinding of randomisation: can’t tell
Blinding of intervention: yes

Blinding of outcome measurement: Yes
Complete (> 90%) follow-up: yes

Participants

100 preterm infants, birth weight < 1250 grams

Interventions

Indomethacin vs. equal volume of placebo (saline). Indomethacin dosage: 3 doses 0.2,
0.1, 0.1 mg/kg; first dose < 12 hours, second dose 12 hours later, final dose 36 hours
after first dose

Outcomes

PDA (Diagnosed by echocardiography on day 3-5)

Pulmonary haemorrhage

IVH grade 3 or 4

Incomplete data on duration of ventilation and duration of supplementary oxygen re-
quirement

Notes

Published in abstract form only.
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Domanico 1994 (Continued)

Risk of bias Risk of bias
Item Authors’ judgement Description
Blinding? Yes Blinding of intervention - yes

All outcomes

Blinding of outcome measurement(s) - yes

Incomplete outcome data addressed?
All outcomes

Yes Complete (> 90%) follow-up: yes

Gutierrez 1987

Methods Blinding of randomisation: yes
Blinding of intervention: yes
Blinding of outcome measurement: yes
Complete (>90%) follow-up: yes
Participants 59 newborn infants less than 34 weeks gestation and less than 1751 grams birth weight
Interventions IV indomethacin vs. placebo (saline). Indomethacin dosage: 3 doses, 0.2, 0.1, 0.1 mg/
kg first dose less than 24 hours of age, then 12 hourly thereafter
Outcomes Death
Symptomatic PDA (Cabal-Siassi score > 3)
Notes Details were obtained from the trial registration with the Oxford Database of Perinatal
Trials
Risk of bias Risk of bias
Item Authors’ judgement Description
Adequate sequence generation? Yes Adequate
Allocation concealment? Yes Adequate (sealed envelopes)
Blinding? Yes Blinding of intervention - yes
All outcomes Blinding of outcome measurement(s) - yes
Incomplete outcome data addressed? Yes Complete (> 90%) follow-up: yes
All outcomes
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Hanigan 1988

Methods Blinding of randomisation: yes
Blinding of intervention: yes
Blinding of outcome measurement: yes
Complete (> 90%) follow-up: yes

Participants 111 VLBW infants.
All had normal cranial ultrasound examination before study entry

Interventions IV prophylactic indomethacin versus saline placebo. Dose of study drug given before 12
hours of age and then at 24, 48 and 72 hours of age. Indomethacin dosage: 0.1 mg/kg

Outcomes Death
IVH (Krishnamoorthy classification)
PDA
Duration of ventilation
Pneumothorax
Notes
Risk of bias Risk of bias
Item Authors’ judgement Description
Adequate sequence generation? Yes Adequate
Allocation concealment? Yes Adequate (sealed envelopes)
Blinding? Yes Blinding of intervention - yes
All outcomes Blinding of outcome measurement(s) - yes
Incomplete outcome data addressed? Yes Complete (> 90%) follow-up: yes
All outcomes
Krueger 1987
Methods Blinding of randomisation: can’t tell

Blinding of intervention: no
Blinding of outcome measurement: no

Complete (> 90%) follow-up: yes

Participants 32 VLBW infants who were ventilator dependent at 24 hours of age with a diagnosis of

RDS
Excluded infants with US or clinical evidence of IVH.

Interventions IV prophylactic indomethacin, single dose (0.2 mg/kg) at 24 hours of age versus nothing
(no placebo used)
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Krueger 1987  (Continued)

Outcomes Death
Symptomatic PDA
IVH
Duration of ventilation
Chronic lung disease
NEC
Renal insufficiency (Input/output ratio in fixed time period following treatment - 0-24
hour & 25 - 48 hours; serum creatinine)
Notes
Risk of bias Risk of bias
Item Authors’ judgement Description
Blinding? No Blinding of intervention - no
All outcomes Blinding of outcome measurement(s) - no
Incomplete outcome data addressed? Yes Complete (> 90%) follow-up: yes

All outcomes

Mahony 1985

Methods

Blinding of randomisation: yes
Blinding of intervention: yes

Blinding of outcome measurement: yes
Complete (> 90%) follow-up: yes

Participants

110 infants, birthweight <1300 grams

Interventions

IV prophylactic indomethacin, 3 doses (0.2, 0.1, 0.1 mg/kg), first dose at 12 -18 hours
of age, second dose 12 hours after the first and third dose 24 hours after the second
versus placebo (unspecified)

Outcomes

Mortality

Symptomatic PDA and all PDA

IVH

Duration of oxygen dependence

Duration of mechanical endotracheal ventilation
Incidence of sepsis

Incidence of NEC

Incidence of ROP

Parameters of renal function (serum creatinine and electrolytes)

Notes

Six early deaths (3 in each group) which were not included in the denominators of any
study outcome in the original article have been included for the purposes of this review
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Mahony 1985  (Continued)

Risk of bias

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Adequate

Allocation concealment? Yes Adequate

Blinding? Yes Blinding of intervention - yes

All outcomes

Blinding of outcome measurement(s) - yes

Incomplete outcome data addressed?
All outcomes

Yes Complete (> 90%) follow-up: yes

Ment 1985

Methods Blinding of randomisation: yes
Blinding of intervention: yes
Blinding of outcome measurement: yes
Complete (> 90%) follow-up: yes

Participants 48 newborn infants, birthweight < 1250 grams.

Excluded any IVH on pre-study ultrasound examination.

Interventions Indomethacin, 5 doses (0.2; 0.1 x4 mg/kg), first dose at 6 hours, then 12 hourly thereafter
versus saline placebo. Study medication stopped if IVH detected, abnormal bleeding,
thrombocytopaenia, elevated plasma urea, or urine output <0.5 ml/kg/hr

Outcomes Mortality
IVH
AllPDA
Parameters of renal function; urine output and serum electrolytes
Parameters of haemostasis; platelet abnormalities and bleeding problems

Notes Dosage schedule changed to 0.1 mg/kg x 5 in trial after concern expressed at diminished
urine output in infants receiving indomethacin. On the advice of an advisory committee
“the study was terminated when statistical significance was achieved”

Risk of bias Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Adequate

Allocation concealment? Yes Adequate
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Ment 1985 (Continued)

Blinding?

All outcomes

Yes Blinding of intervention - yes
Blinding of outcome measurement(s) - yes

Incomplete outcome data addressed?
All outcomes

Yes Complete (> 90%) follow-up: yes

Ment 1988
Methods Blinding of randomisation: yes
Blinding of intervention: yes
Blinding of outcome measurement: yes
Complete (> 90%) follow-up: yes
Participants 36 newborn infants, birthweight < 1250 grams.
Excluded infant with IVH on pre-study ultrasound examination
Interventions Indomethacin versus saline placebo. Indomethacin dosage: 3 doses (3 x 0.1 mg/kg), first
dose 6 - 12 hours of age, 24 hourly thereafter. Study medication stopped if IVH detected,
abnormal bleeding, thrombocytopaenia, elevated plasma urea, or urine output <0.5 ml/
kg/hr
Outcomes Death
IVH
PDA
Renal function (electrolyte abnormality, urine output)
Haemostasis (Platelet count, clinical bleeding)
Notes
Risk of bias Risk of bias
Item Authors’ judgement Description
Adequate sequence generation? Yes Adequate
Allocation concealment? Yes Adequate
Blinding? Yes Blinding of intervention - yes
All outcomes Blinding of outcome measurement(s) - yes
Incomplete outcome data addressed? Yes Complete (> 90%) follow-up: yes
All outcomes
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Ment 1994a

Methods Blinding of randomisation: yes
Blinding of intervention: yes
Blinding of outcome measurement: yes
Complete (> 90%) follow-up: yes
Participants 61 newborn infants all with non-severe IVH (grade 1) at time of enrolment. Birthweight
< 1250 grams
Interventions Indomethacin versus saline placebo. Indomethacin dosage: 3 doses (3 x 0.1 mg/kg), first
dose at 6 - 12 hours of age, 24 hourly thereafter
Outcomes Death
Extension of IVH
Closure of PDA
NEC
Renal function (urine output < 0.5 ml/kg/hour, serum creatinine > 159 micromol/L)
Haemostasis (platelet count <50000/mm, clinical bleeding)
Notes
Risk of bias
Item Authors’ judgement Description
Adequate sequence generation? Yes Adequate
Allocation concealment? Yes Adequate
Blinding? Yes Blinding of intervention - yes
All outcomes Blinding of outcome measurement(s) - yes
Incomplete outcome data addressed? Yes Complete (> 90%) follow-up - yes for in

All outcomes

hospital outcomes, no for longer term neu-
rodevelopmental outcomes

Ment 1994b
Methods Blinding of randomisation: yes
Blinding of intervention: yes
Blinding of outcome measurement: yes
Complete (> 90%) follow-up: Outcomes prior to hospital discharge - yes; long-term
neurodevelopmental outcomes - no
Participants 431 newborn infants, birthweight < 1250 grams.
Excluded infants with any IVH on pre-study cranial ultrasound
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Ment 1994b  (Continued)

Interventions IV prophylactic indomethacin versus saline placebo. Indomethacin dosage: 3 doses (3 x
0.1 mg/kg), first dose at 6 - 12 hours of age, 24 hourly thereafter by slow infusion (5 -
10 minutes)

Outcomes Death
IVH
PDA
NEC
Renal impairment (serum creatinine > 1.8 mg/dL)

Impaired haemostasis (platelet count < 50000/mm, clinical bleeding)
Stanford-Binet Intelligence Scale

Peabody Picture Vocabulary Test- Revised

Cerebral palsy on clinical examination - spastic diplegia, tetraplegia, hemiplegia
Blindness (not further defined)

Deafness (not further defined)

Notes 431 infants were randomised. 45 died before hospital discharge and their group of
allocation is known. At 36 months follow-up, 343 (89% of survivors) were assessed for the
presence or absence of cerebral palsy. Fewer were formally assessed for hearing impairment
(135) and visual impairment (158). 251 infants underwent objective cognitive function
testing. Cognitive function testing was limited to children who spoke English as their
first and only language because of concerns that the instruments used were not valid in
non-English speaking or multilingual children. The proportions of survivors who were
tested for cognitive function at follow-up were similar for the indomethacin and placebo
groups. However, no data were provided on those children not assessed
At 54-months follow-up, vision and hearing were assessed in 337 infants, presence or
absence of cerebral palsy in 323 and cognitive testing in 233. For the purposes of this
review, we used the 54-month outcomes for vision and hearing and the 36-month
outcome for cerebral palsy to minimise loss to follow-up
Follow-up neurodevelopmental and/or educational outcomes assessments at aged 8 years
were reported for 328 of 384 surviving children (85%)

Risk of bias Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Adequate

Allocation concealment? Yes Adequate

Blinding? Yes Blinding of intervention - yes

All outcomes Blinding of outcome measurement(s) - yes

Incomplete outcome data addressed? Yes Complete (> 90%) follow-up - yes for in

All outcomes hospital outcomes, no for longer term neu-

rodevelopmental outcomes
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Morales-Suarez 1994

Methods Blinding of randomisation: can’t tell
Blinding of intervention: yes
Complete follow-up: yes
Blind outcome assessment: yes
Participants 80 preterm infants with gestational ages between 28 and 36 weeks, intubated in the
delivery room and requiring ventilation in ICU. Excluded those with IVH on admission
US, platelet count < 50,000, oliguria and pneumothorax
Interventions IV prophylactic indomethacin 0.1 mg/kg in first 12 hours then 2 further doses 12 hours
apart versus equal volume of normal saline placebo
Outcomes Death to hospital discharge
IVH - all and severe
Symptomatic PDA
Pneumothorax
Notes
Risk of bias Risk of bias
Item Authors’ judgement Description
Blinding? Yes Blinding of intervention - yes
All outcomes Blinding of outcome measurement(s) - yes
Incomplete outcome data addressed? Yes Complete follow-up: yes
All outcomes
Puckett 1985
Methods Blinding of randomisation: can’t tell
Blinding of intervention: can’t tell
Blinding of outcome measurement: can’t tell
Complete (> 90%) follow-up: no
Participants 32 newborn infants, birthweight < 1400 grams
Interventions Indomethacin vs. placebo (unspecified). Indomethacin dosage: 3 doses (3 x 0.2 mg/kg)
, first dose at less than 24 hours, 12 hourly thereafter
Outcomes Death
PDA
IVH
Duration of mechanical ventilation
Duration of supplemental oxygen requirement
Notes Details of this study are available in abstract only.
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Puckett 1985 (Continued)

Risk of bias

Risk of bias

Item Authors’ judgement Description

Blinding? Unclear Blinding of intervention - unclear

All outcomes Blinding of outcome measurement(s) - un-
clear

Incomplete outcome data addressed? No Complete follow-up: no

All outcomes

Rennie 1986a

Methods

Blinding of randomisation: can’t tell
Blinding of intervention: can’t tell

Blinding of outcome measurement: can’t tell.
Complete (> 90%) follow-up: yes

Participants

50 newborn infants, birthweight < 1750 grams. Excluded infants with IVH on pre-study
uUs

Interventions

Indomethacin versus an equal volume of saline placebo. Indomethacin dosage: 3 doses
(3 x 0.2 mg/kg), first dose at less than 24 hours, 24 hourly thereafter

Outcomes

Death

Clinical PDA requiring treatment

IVH

Duration of ventilation

Duration of oxygen supplementation

Chronic lung disease

Pneumothorax

Renal impairment (peak serum creatinine, “renal impairment”, serum sodium on days
1and 2)

Impaired haemostasis (“GI bleed”, bleeding time)

Notes

Risk: of bias

Item

Authors’ judgement Description

Blinding?
All outcomes

Unclear Blinding of intervention - unclear
Blinding of outcome measurement(s) - un-
clear
(one member of nursing staff prepared
study drug vials)
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Rennie 1986a  (Continued)

Incomplete outcome data addressed? Yes Complete (> 90%) follow-up: yes
All outcomes

Supapannachart 1999

Methods Blinding of randomisation: yes (sealed envelopes)
Blinding of intervention: yes
Complete follow-up: yes

Blind outcome assessment: yes.

Participants 30 newborn infants with birth weights < 1250g and <24 hours old. Excluded: thrombo-
cytopenia, elevated creatinine, overt bleeding, poor urine output and major congenital
anomalies

Interventions IV prophylactic indomethacin 0.2 mg/kg initially, then 0.1 mg/kg x 2 doses, 12 hours

apart versus an equal volume of saline placebo

Outcomes Death
Symptomatic PDA
PDA ligation
BPD
IVH: all and severe
NEC
Diminished urine output
Any ROP
Notes
Risk of bias Risk of bias
Item Authors’ judgement Description
Adequate sequence generation? Yes Adequate
Allocation concealment? Yes Adequate
Blinding? Yes Blinding of intervention - yes
All outcomes Blinding of outcome measurement(s) - yes
Incomplete outcome data addressed? Yes Complete (> 90%) follow-up: yes

All outcomes
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TIPP 2001

Methods Blinding of randomisation: yes
Blinding of intervention: yes
Blind outcome assessment: yes
Complete follow-up (>90%): yes

Participants 1202 ELBW infants, birthweight 500-999 grams between 2 and 6 hours of age. Ex-
cluded known cardiac or renal disease, dysmorphic features, platelet count < 50,000/ml,
maternal indomethacin therapy or overt bleeding.

No screening for IVH before study entry.

Interventions Indomethacin versus an equal volume of normal saline placebo (both masked using
yellow tape). Indomethacin dose: 0.1 mg/kg every 24 hours for 3 doses starting between
2 and 6 hours of age

Outcomes Death
PDA
PDA ligation
BPD (36 weeks)
IVH
White matter injury on cranial ultrasound
Bayley Mental Developmental Index
Blindness
Deafness
Cerebral palsy
Death or major impairment
NEC and gastrointestinal perforation
Diminished urine output
Excessive clinical bleeding
Pulmonary haemorrhage

ROP (any and grade 3 or worse)

Notes Follow-up outcomes assessed at 18 months.

Risk of bias Risk of bias
Item Authors’ judgement Description

Adequate sequence generation? Yes Adequate

Allocation concealment? Yes Adequate

Blinding? Yes Blinding of intervention - yes

All outcomes Blinding of outcome measurement(s) - yes

Incomplete outcome data addressed? Yes Complete follow-up (>90%): yes

All outcomes
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Vincer 1987

Methods Blinding of randomisation: can't tell
Blinding of intervention: yes
Blinding of outcome measurement: yes
Complete (> 90%) follow-up: yes
Participants 30 newborn infants, birthweight < 1500 grams
Interventions IV prophylactic indomethacin vs. an equal volume of normal saline. Indomethacin
dosage: 3 doses (3 x 0.2 mg/kg), first dose at 12 hours of age, 12 hourly thereafter
Outcomes Cerebral palsy at 2 years corrected age
Death
IVH
Symptomatic PDA
Evolving chronic lung disease (clinical signs, pCO2 > 60 mm Hg at 2 weeks of age)
NEC
ROP
Renal impairment
Notes
Risk of bias Risk of bias
Item Authors’ judgement Description
Blinding? Yes Blinding of intervention - yes
All outcomes Blinding of outcome measurement(s) - yes
Incomplete outcome data addressed? Yes Complete (> 90%) follow-up: yes
All outcomes
Yaseen 1997
Methods Blinding of randomisation: yes - sealed, sequentially numbered and coded envelopes
Blinding of intervention: yes
Blind outcome assessment: yes
Complete follow-up (>90%): yes
Participants 27 preterm infants, birthweight <1750g, RDS requiring ventilation with > 30% oxygen.
Excluded if platelets < 75,000/ml, creatinine >180 micromol/L, serum bilirubin > 90
micromol/L in first 8 hours
Interventions IV prophylactic indomethacin versus an equal volume of saline. First dose 0.2 mg/kg at
12 hours then repeated twice at 24 hour intervals
Outcomes Death before hospital discharge; IVH grades 3 and 4: BPD at 28 days;
duration of supplemental oxygen; NEC; duration of hospital stay
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Yaseen 1997  (Continued)

Notes
Risk of bias Risk of bias
Item Authors’ judgement Description
Adequate sequence generation? Yes Adequate
Allocation concealment? Yes Adequate
Blinding? Yes Blinding of intervention - yes
All outcomes Blinding of outcome measurement(s) - yes
Incomplete outcome data addressed? Yes Complete (> 90%) follow-up: yes
All outcomes
ROP-=retinopathy of prematurity
CP=cerebral palsy
BPD=bronchopulmonary dysplasia
NEC=necrotising enterocolitis
PDA=patent ductus arteriosus
Characteristics of excluded studies /ordered by study ID]
Study Reason for exclusion
Bada 1996 These data are presented in abstract only. From the limited published information, it is not possible to
determine if this is follow-up of an RCT or not, hence the data are not included in the review. However,
it seems likely it may relate to the study listed in the “included studies” - Bada 1989.
Cotron 1980 Not a study of indomethacin given prophylactically.
Cotton 1983 No original data on prophylactic indomethacin.
Gersony 1983 Not a study of indomethacin given prophylactically.
Hammerman 1986 Not an RCT.
Hammerman 1987 Notastudy of indomethacin used prophylactically. All the infants enrolled had echocardiographic evidence
of a PDA at 48-72 hours of life
Hammerman 1990 Not a study of indomethacin used prophylactically.
Hammerman 1995 Not an RCT.
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(Continued)

Kaapa 1983

Not a study of indomethacin used prophylactically.

Krauss 1989

Not a study of indomethacin used prophylactically.

Lai 1990

This is an RCT of ORAL indomethacin used prophylactically.

Mahony 1982

Not a study of prophylactic indomethacin - all infants had “subclinical PDA”

Mardoum 1991

Not an RCT of indomethacin given prophylactically.

Ment 1987

This is probably the same study as Ment 1994b. Because it is not possible to determine this with certainty
from the published information it has been labelled as a separate study. However, it probably reports
interim analyses of the data included in this review taken from Ment 1994b and would not contribute
any unique data.

Ment 1993

From the published information, it is unclear if this was truly prophylactic indomethacin so the data
presented cannot be included in this review. In fact, this might well be an analysis of a selected population
from two studies that are included in this review - Ment 1994a and Ment 1994b. It is therefore likely that
the findings are already incorporated into the review

Merritt 1981

Not a study of indomethacin used prophylactically.

Monset-Couchard 1983

Not a trial of indomethacin used prophylactically: all infants had symptomatic PDA

Mullett 1982

This is an RCT of oral indomethacin and the treatment is not used prophylactically: all infants had clinical
evidence of a PDA

Nestrud 1980

Not a trial of indomethacin given prophylactically: all the infants had PDA

Neu 1980

Not a study of indomethacin given prophylactically.

Rennie 1991

Intervention was not indomethacin given prophylactically.

Rhodes 1988

Not a trial of indomethacin used prophylactically.

Rudd 1983

Not a study of indomethacin used prophylactically.

Valaes 1980

Not a study of indomethacin used prophylactically.

van Overmeire 1995

Not an RCT of indomethacin used prophylactically.

Vogtmann 1988

This is a trial of oral prophylactic indomethacin.

Wagner 1984

Not an RCT of prophylactic indomethacin.

Weesner 1987

Not a study of prophylactic therapy - all infants enrolled had an asymptomatic PDA
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(Continued)

Wurtzel 1990 This is a trial examining the effects of maternal antenatal indomethacin on the renal function of the

newborn infant

Yanagi 1981 Not a study of indomethacin used prophylactically.

Yeh 1981 Not an RCT of indomethacin given prophylactically - all infants had a documented PDA at entry to the
trial

Zamboni 1993 Not an RCT of indomethacin.
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DATA AND ANALYSES

Comparison 1. Prophylactic indomethacin vs. control

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Death to hospital discharge 17 1567 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.65, 1.03]
2 Death at latest follow-up 18 2769 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.81, 1.12]
3 Death or severe neurosensory 3 1491 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.90, 1.15]
impairment
4 Neurological assessments (18-54 5 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
months)
4.1 Cerebral palsy 4 1372 Risk Ratio (M-H, Fixed, 95% CI) 1.04 [0.77, 1.40]
4.2 Visual impairment 2 1274 Risk Ratio (M-H, Fixed, 95% CI) 1.26 [0.50, 3.18]
4.3 Hearing impairment 2 1259 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.45, 2.33]
4.4 Severe 3 1286 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.79, 1.17]
neurodevelopmental
impairment
5 Cognitive assessments (18-36 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only
months)
5.1 Stanford-Binet IQ score 1 233 Mean Difference (IV, Fixed, 95% CI) 4.60 [-0.51, 9.71]
5.2 Peabody Picture 1 233 Mean Difference (IV, Fixed, 95% CI) 4.70 [-0.54, 9.94]
Vocabulary Test scores
6 School age neurological 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
assessments
6.1 Cerebral palsy aged 8 years 1 304 Risk Ratio (M-H, Fixed, 95% CI) 1.24 [0.59, 2.62]
6.2 Blind (receipt of services) 1 306 Risk Ratio (M-H, Fixed, 95% CI) 0.13 [0.01, 2.54]
aged 8 years
6.3 Hearing impairment 1 295 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.21, 2.86]
(requiring amplification) aged
8 years
6.4 Abnormal neurological 1 305 Risk Ratio (M-H, Fixed, 95% CI) 1.14 [0.59, 2.24]
examination aged 8 years
7 School age cognitive and 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
educational outcomes
7.1 WISC-III verbal IQ (<70) 1 328 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.46, 1.85]
7.2 WISC-III performance 1 328 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.58, 1.69]
IQ (<70)
7.3 WISC-III full-scale IQ 1 328 Risk Ratio (M-H, Fixed, 95% CI) 1.16 [0.63, 2.14]
(<70)
7.4 PPVT-R (<70) 1 321 Risk Ratio (M-H, Fixed, 95% CI) 0.54 [0.31, 0.93]
7.5 PIAT-R reading 1 314 Risk Ratio (M-H, Fixed, 95% CI) 0.84 [0.39, 1.81]
recognition (<70)
7.6 PIAT-R reading 1 315 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.52, 1.70]
comprehension (<70)
7.7 PIAT-R mathematics 1 313 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.56, 1.48]

(<70)
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8 All PDA (echo-diagnosed,
symptomatic or not)

9 Symptomatic PDA

10 PDA ligation

11 AllTVH

12 Severe IVH (grades I1I - IV)

13 Ventriculomegaly,
periventricular leukomalacia
or other white matter
echo-abnormalities

14 IVH that progresses

15 Duration of assisted ventilation

16 Pneumothorax and
pneumopericardium

17 Bronchopulmonary dysplasia
(28 days)

18 Bronchopulmonary dysplasia
(36 weeks PMA)

19 Duration of supplementary
oxygen requirement

20 Pulmonary haemorrhage

21 Oliguria/anuria

22 Elevated serum creatinine

23 Necrotising enterocolitis

24 Gastointestinal perforation

25 Excessive clinical bleeding
(investigator defined)

26 Thrombocytopaenia
(investigator defined)

27 Any retinopathy of prematurity

28 Severe retinopathy of
prematurity (stage 3 or more)

14

14
14

o~

965

2193
1791
2532
2588
2013

83
417
524

1022
999
342
1591
2115
618
2401
1202
1776
618

1571
289

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

0.29 [0.22, 0.38]

0.44 [0.38, 0.50]
0.51 [0.37, 0.71]
0.88 [0.80, 0.98]
0.66 [0.53, 0.82]
0.80 [0.65, 0.97]

0.80 [0.44, 1.47]
-1.83 [-5.53, 1.87]
0.75 [0.50, 1.13]

1.08 [0.92, 1.26]

1.06 [0.92, 1.22]

3.76 [-4.23, 11.74]
0.84 [0.66, 1.07]
1.90 [1.45, 2.47]
1.09 [0.47, 2.51]
1.09 [0.82, 1.46]
1.13 [0.71, 1.79]
0.74 [0.40, 1.38]
0.50 [0.11, 2.22]

1.02 [0.92, 1.12]
1.75 [0.92, 3.34]
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Analysis 1.1. Comparison | Prophylactic indomethacin vs. control, Outcome | Death to hospital discharge.
Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants
Comparison: | Prophylactic indomethacin vs. control

Outcome: | Death to hospital discharge

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% ClI

Mahony 1985 13/54 13/56 - 9.7 % 1.04[0.53,203]
Puckett 1985 3/16 3/16 I — 23% 1.00[0.24,423]
Ment 1985 1124 4124 D 3.1 % 025[0.03,208]
Rennie 1986a 5/24 8/26 -1 59 % 0681026, 1.79]
Krueger 1987 2/15 417 - T 29 % 057[0.12,267]
Vincer 1987 3/15 2/15 I E— 1.5 % 1.50[029,773]
Gutierrez 1987 9/30 13/29 - T 10.1 9% 0671034, 1.32]
Ment 1988 0/19 1117 12% 030[001,691]
Hanigan 1988 13/56 8/55 T 62% 1.60 [0.72,355]
Bandstra 1988 14/99 13/100 - 99 % 1.09[0.54,2.19]
Bada 1989 9171 12/70 T 92% 0741033, 1.64]
Morales-Suarez 1994 8/40 14/40 T 10.7 % 057[027,121]
Ment 1994a 7127 5/34 - 34% 1.76 [ 0.63,4.94 ]
Ment 1994b 16/209 29/222 — 214 % 059[0.33,1.05]
Couser 1996 1/43 1147 0.7 % 1.09 [0.07, 1694 ]
Yaseen 1997 /14 113 0.8 % 093006, 1337]
Supapannachart 1999 0/15 1715 I.1% 033[001,758]

Total (95% CI) 771 796 - 100.0 % 0.82 [ 0.65, 1.03 ]

Total events: 105 (Treatment), |32 (Control)

Heterogeneity: Chi2 = | 141, df = 16 (P = 0.78); I> =0.0%

Test for overall effect: Z = 1.68 (P = 0.092)

0l 02 05 I 2 5 10
Favours indometacin Favours control
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Analysis 1.2. Comparison | Prophylactic indomethacin vs. control, Outcome 2 Death at latest follow-up.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 2 Death at latest follow-up

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% Cl M-H Fixed,95% Cl

Ment 1985 124 424 D 1.6 % 025[003,208]
Ment 1988 0/19 117 0.6 % 030[001,691]
Supapannachart 1999 0/15 1715 0.6 % 0.33[001,758]
Krueger 1987 2/15 417 - 1 1.5 % 05710.12,267]
Morales-Suarez 1994 8/40 14/40 T 57 % 057[027,121]
Ment 1994b 171209 30222 - 119 % 0.60[0.34, 1.06 ]
Gutierrez 1987 9/30 13/29 T 54 % 0671034, 1.32]
Rennie 1986a 5/24 8/26 - 1 3.1 % 0681026, 1.79]
Bada 1989 9171 12/70 - 1 50% 0741033, 1.64]
Yaseen 1997 I/14 /13 04 % 093[006, 13.37]
Puckett 1985 316 316 N 12% 1.00 [ 0.24,4.23 ]
Bandstra 1988 14/99 14/100 I 57 % 101 [051,201]
Mahony 1985 13/54 13/56 - 52% 1.04 053,203 ]
Couser 1996 1/43 1/47 04 % 1.09 [0.07, 1694]
TIPP 2001 125/601 1117601 = 455 % 1137090, 1.42]
Vincer 1987 3/15 2/15 — 08 % 1.50[0.29,7.73]
Hanigan 1988 13/56 8/55 T 33% 1.60 [0.72,3.55]
Ment 1994a 7127 5/34 -1 1.8 9% 1.76 [ 0.63,494]

Total (95% CI) 1372 1397 . 100.0 % 0.96[0.81,1.12 ]

Total events: 231 (Treatment), 245 (Control)

Heterogeneity: Chi? = 14.55, df = 17 (P = 0.63); I> =0.0%

Test for overall effect: Z = 0.53 (P = 0.59)
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Analysis 1.3. Comparison | Prophylactic indomethacin vs. control, Outcome 3 Death or severe
neurosensory impairment.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants
Comparison: | Prophylactic indomethacin vs. control

Outcome: 3 Death or severe neurosensory impairment

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% C M-HFixed,95% Cl

Bandstra 1988 28/99 29/100 = 9.7 % 0981063, 151]
Couser 1996 5/43 9147 - 1 29 % 061022, 1.67]
TIPP 2001 2711601 261/601 [ | 87.5% 1.04[091, 1.18]
Total (95% CI) 743 748 * 100.0 % 1.02[0.90, 1.15]

Total events: 304 (Treatment), 299 (Control)
Heterogeneity: Chi2 = 1.13, df = 2 (P = 0.57); 1> =0.0%
Test for overall effect: Z = 0.32 (P = 0.75)
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Analysis 1.4. Comparison | Prophylactic indomethacin vs. control, Outcome 4 Neurological assessments

(18-54 months).

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 4 Neurological assessments (|8-54 months)

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-HFixed,95% CI
| Cerebral palsy
Couser 1996 2/30 7138 1 82 % 036008, 1.62]
Ment 1994b 13/166 14/167 — 184 % 093045, 193]
TIPP 2001 58/467 55/477 - 719 % 108076, 1.52]
Vincer 1987 5/15 17112 ] 1.5 % 400[054,29.80]
Subtotal (95% CI) 678 694 -> 100.0 % 1.04 [ 0.77, 1.40 ]
Total events: 78 (Treatment), 77 (Control)
Heterogeneity: Chi? = 3.76, df = 3 (P = 029); I> =20%
Test for overall effect: Z = 0.23 (P = 0.82)
2 Visual impairment
Ment 1994b 171170 11167 127 % 098 [ 0.06, 15.58 ]
TIPP 2001 9/465 71472 L 873 % .31 [049,348]
Subtotal (95% CI) 635 639 —— 100.0 % 1.26 [ 0.50, 3.18 ]
Total events: 10 (Treatment), 8 (Control)
Heterogeneity: Chi? = 0.04, df = | (P = 0.85); I =0.0%
Test for overall effect: Z = 0.50 (P = 0.62)
3 Hearing impairment
Ment 1994b 171170 11167 9.3 % 098 [0.06, 1558 ]
TIPP 2001 10/456 10/466 1 907 % 102 [ 043,243 ]
Subtotal (95% CI) 626 633 100.0 % 1.02 [ 0.45,2.33 |
Total events: || (Treatment), |1 (Control)
Heterogeneity: Chi? = 0.00, df = | (P = 0.98); I =0.0%
Test for overall effect: Z = 0.04 (P = 0.97)
4 Severe neurodevelopmental impairment
Bandstra 1988 14/78 15/74 T 10.3 % 0.89 [ 046, 1.71]
Ment 1994b 11119 197114 T 129 % 055[028, I.11]
TIPP 2001 118/444 117/457 L 768 % 104083, 1.29]
Subtotal (95% CI) 641 645 < 100.0 % 0.96 [0.79, 1.17 ]
Total events: 143 (Treatment), 151 (Control)
Heterogeneity: Chi? = 2.93, df = 2 (P = 023); I> =32%
Test for overall effect: Z = 0.40 (P = 0.69)
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Analysis 1.5. Comparison | Prophylactic indomethacin vs. control, Outcome 5 Cognitive assessments (18-
36 months).

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 5 Cognitive assessments (18-36 months)

Mean Mean
Study or subgroup Experimental Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
| Stanford-Binet IQ score
Ment 1994b 19 89.6 (189) 114 85 (20.8) —— 100.0 % 460[-051,9.71]
Subtotal (95% CI) 119 114 T 100.0 % 4.60 [ -0.51,9.71]
Heterogeneity: not applicable
Test for overall effect: Z = 1.76 (P = 0.078)
2 Peabody Picture Vocabulary Test scores
Ment 1994b 19 88.4 (20) 114 83.7 (20.8) —— 100.0 % 470 [ -0.54,994]
Subtotal (95% CI) 119 114 T 100.0 % 4.70 [ -0.54,9.94]
Heterogeneity: not applicable
Test for overall effect: Z = 1.76 (P = 0.079)
Test for subgroup differences: Chi? = 0.00, df = | (P = 0.98), I> =0.0%
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Analysis 1.6. Comparison | Prophylactic indomethacin vs. control, Outcome é School age neurological

assessments.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 6 School age neurological assessments

Study or subgroup Indometacin Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% CI

| Cerebral palsy aged 8 years L

Ment 1994b 15/159 I'1/145 100.0 % 1241059, 262]
Subtotal (95% CI) 159 145 -~ 100.0 % 1.24 [ 0.59, 2.62 ]
Total events: |5 (Indometacin), | | (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.57 (P = 0.57)
2 Blind (receipt of services) aged 8 years

Ment 1994b 0/159 3/147 —— 100.0 % 0.13[001,254]
Subtotal (95% CI) 159 147 e —— 100.0 % 0.13 [ 0.01, 2.54 ]
Total events: O (Indometacin), 3 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.34 (P = 0.18)
3 Hearing impairment (requiring amplification) aged 8 years

Ment 1994b 4149 5/146 i 100.0 % 0781021,286]
Subtotal (95% CI) 149 146 100.0 % 0.78 [ 0.21, 2.86 |
Total events: 4 (Indometacin), 5 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 037 (P = 0.71)
4 Abnormal neurological examination aged 8 years

Ment 1994b 17/157 14/148 = 100.0 % 1.14 059,224 ]
Subtotal (95% CI) 157 148 - 100.0 % 1.14 [ 0.59, 2.24 ]
Total events: |7 (Indometacin), 14 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.39 (P = 0.69)
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Analysis 1.7. Comparison | Prophylactic indomethacin vs. control, Outcome 7 School age cognitive and
educational outcomes.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 7 School age cognitive and educational outcomes

Study or subgroup Indometacin Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% CI
I WISCHIIl verbal 1Q (<70)

Ment 1994b 14/165 15/163 100.0 % 092046, 1.85]
Subtotal (95% CI) 165 163 100.0 % 0.92 [ 0.46, 1.85 ]
Total events: 14 (Indometacin), 15 (Control)

Heterogeneity: not applicable
Test for overall effect: Z = 023 (P = 0.82)
2 WISCHII performance 1Q (<70)

Ment 1994b 23/165 23/163 i 100.0 % 0991058, 1.69]
Subtotal (95% CI) 165 163 — 100.0 % 0.99 [ 0.58, 1.69 |
Total events: 23 (Indometacin), 23 (Control)

Heterogeneity: not applicable
Test for overall effect: Z = 0.04 (P = 0.96)
3 WISCHII full-scale 1Q (<70)

Ment 1994b 20/165 171163 I 1000 % 116063, 2.14]
Subtotal (95% CI) 165 163 100.0 % 1.16 [ 0.63, 2.14 ]
Total events: 20 (Indometacin), |7 (Control)

Heterogeneity: not applicable
Test for overall effect: Z = 0.48 (P = 0.63)
4 PPVTR (<70)

Ment 1994b 17/162 317159 i 100.0 % 054[031,093]
Subtotal (95% CI) 162 159 — 100.0 % 0.54 [ 0.31, 0.93 ]
Total events: |7 (Indometacin), 31 (Control)

Heterogeneity: not applicable
Test for overall effect: Z = 2.21 (P = 0.027)
5 PIAT-R reading recognition (<70)

Ment 1994b 117158 13/156 —— 100.0 % 0841039, 1.81]
Subtotal (95% CI) 158 156 ——— 100.0 % 0.84 [ 0.39, 1.81]
Total events: || (Indometacin), 13 (Control)

Heterogeneity: not applicable
Test for overall effect: Z = 0.46 (P = 0.65)
6 PIAT-R reading comprehension (<70)

Ment 1994b 19/158 20/157 - 100.0 % 0941052, 1.70]

Subtotal (95% CI) 158 157 B 100.0 % 0.94 [ 0.52,1.70 ]
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(... Continued)
Study or subgroup Indometacin Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% CI

Total events: 19 (Indometacin), 20 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.19 (P = 0.85)
7 PIAT-R mathematics (<70)
Ment 1994b 26/158 28/155 100.0 % 0911056, 1.48]

Subtotal (95% CI) 158 155 100.0 % 0.91 [ 0.56, 1.48 ]
Total events: 26 (Indometacin), 28 (Control)

Heterogeneity: not applicable

Test for overall effect: Z =038 (P = 0.71)
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Analysis 1.8. Comparison | Prophylactic indomethacin vs. control, Outcome 8 All PDA (echo-diagnosed,
symptomatic or not).

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants
Comparison: | Prophylactic indomethacin vs. control

Outcome: 8 All PDA (echo-diagnosed, symptomatic or not)

Study or subgroup Favours indometacin Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI
Bandstra 1988 13/99 45/100 —— 249 % 029[0.17,051]
Couser 1996 9/43 22/47 - 1.7 % 0457[023,086]
Domanico 1994 3/52 21/48 D 122 % 0.13[0.04, 041 ]
Ment 1985 3/24 9124 I 50% 033[0.10, 1.08]
Ment 1988 5/19 8/17 - 4.7 % 056023, 1.38]
Ment 1994a 227 14/34 e 69 % 0.18 [0.04,0.72]
Ment 1994b 16/209 64/222 —— 34.6 % 027[0.16,044]
Total (95% CI) 473 492 - 100.0 % 0.29 [ 0.22, 0.38 ]
Total events: 51 (Favours indometacin), 183 (Control)
Heterogeneity: Chi? = 6.17, df = 6 (P = 0.40); 1> =3%
Test for overall effect: Z = 8.64 (P < 0.00001)
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Analysis 1.9. Comparison | Prophylactic indomethacin vs. control, Outcome 9 Symptomatic PDA.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 9 Symptomatic PDA

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% ClI

Bada 1989 12/71 18/70 - 39 % 066034, 1.26]
Bandstra 1988 11799 42/100 - 89 % 026[0.14,048]
Couser 1996 8/43 17147 /7 35% 051025 1.07]
Gutierrez 1987 5/30 10/29 - 1 22% 048 [0.19, 1.24]
Hanigan 1988 5/56 15/55 I 32 % 033[0.13,084]
Krueger 1987 1715 9117 D E— 1.8 % 0.13[0.02,088]
Mahony 1985 2/54 11/56 D — 23% 0.19 004,081 ]
Morales-Suarez 1994 8/40 14/40 - 1 30% 057[027,121]
Puckett 1985 116 7116 D 1.5 % 0.14[0.02 1.03]
Rennie 1986a 124 8/26 D 1.6 % 0.14[ 002, 1.00]
Supapannachart 1999 4/15 12/15 26 % 0.33[0.14,0.80]
TIPP 2001 142/601 301/601 | 64.1 % 047 [ 040, 0.56 ]
Vincer 1987 1/15 5/15 * I.1% 020003, 151]
Yaseen 1997 3/14 2/13 - 04 % 1.39[0.28,7.05 ]

Total (95% CI) 1093 1100 * 100.0 % 0.44 [ 0.38, 0.50 ]

Total events: 204 (Treatment), 471 (Control)

Heterogeneity: Chi2 = 1444, df = 13 (P = 0.34); I> =10%

Test for overall effect: Z = 11.67 (P < 0.00001)
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Analysis 1.10. Comparison | Prophylactic indomethacin vs. control, Outcome 10 PDA ligation.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 10 PDA ligation
Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Bandstra 1988 0199 17100 1.5 % 034[001,8.17]
Couser 1996 4/43 8/47 -1 79 % 055[0.18, 1.69]
Mahony 1985 1/54 6/56 R —— 6.1% 0.17[0.02, 1.39]
Morales-Suarez 1994 3/40 3/40 3.1 % 1.00[021,4.66]
Rennie 1986a 0/24 0126 Not estimable
Supapannachart 1999 I/15 5/15 D — 52% 020[003, 1.51]
TIPP 2001 40/601 741601 : 763 % 0.54[037,078]
Vincer 1987 0/15 0/15 Not estimable

Total (95% CI) 891 900 - 100.0 % 0.51[0.37,0.71]

Total events: 49 (Treatment), 97 (Control)

Heterogeneity: Chi? = 2.76, df = 5 (P = 0.74); 1> =0.0%

Test for overall effect: Z = 4.01 (P = 0.000061)
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Analysis I.11.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: || All IVH

Comparison | Prophylactic indomethacin vs. control, Outcome 11 All IVH.

Study or subgroup Favours indometacin Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% Cl

Bada 1989 27171 37/70 ™ 7.8 % 0.72 050, 1.04]
Bandstra 1988 43/99 62/100 - 12.8 % 0.70[053,092]
Hanigan 1988 6/56 1'1/55 e 23% 0547021, 135]
Krueger 1987 4/15 5/17 N R 1.0 % 0911030,277]
Mahony 1985 12/54 17/56 -1 35% 0731039, 1.38]
Ment 1985 6/24 14/24 - 29 % 043[020,093]
Ment 1988 219 8/17 D 1.8 % 0221005 091]
Ment 1994b 25/209 40/222 ] 8.1 % 066042, 1.05]
Morales-Suarez 1994 20/40 22/40 - 4.6 % 091 [0.60, 1.38]
Puckett 1985 15/16 10/16 —’* 2.1 % .50 [ 1.01,224]
Rennie 1986a 10/24 9126 - 1.8 % 120 0.59,245]
Supapannachart 1999 5/15 5/15 - 1.0 % 100 [0.36,2.75]
TIPP 2001 236/601 234/601 u 487 % 1011088, I.16]
Vincer 1987 1715 8/15 I 1.7 % 1.38[0.78,241]

Total (95% CI) 1258 1274 . 100.0 % 0.88 [ 0.80, 0.98 |

Total events: 422 (Favours indometacin), 482 (Control)

Heterogeneity: Chi? = 27.30, df = 13 (P = 0.01); I> =52%

Test for overall effect: Z = 2.43 (P = 0.015)
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Analysis 1.12. Comparison | Prophylactic indomethacin vs. control, Outcome 12 Severe IVH (grades Il -
1v).

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants
Comparison: | Prophylactic indomethacin vs. control

Outcome: 12 Severe IVH (grades Il - IV)

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% CI
Bada 1989 10/71 15/70 - 85% 066032, 1.36]
Bandstra 1988 19/99 26/100 T 14.6 % 0741044, 1.24]
Couser 1996 3/43 4/147 - T 22% 0.82[0.19,346]
Domanico 1994 6/52 11/48 I 65 % 0.50[020, 126]
Hanigan 1988 3/56 3/55 - 1 1.7 % 098[021,4.66]
Krueger 1987 1715 5/17 1 27 % 023[003, 1.73]
Ment 1985 1124 2/24 R I.1% 0.50[005,5.15]
Ment 1988 o/19 3/17 D R 2.1 % 0.13[001,232]
Ment 1994a 5/27 4/34 R 20% 1.57[047,530]
Ment 1994b 3/209 117222 D 60 % 029008, 1.02]
Morales-Suarez 1994 6/40 13/40 — 73% 046[0.19, 1.09]
TIPP 2001 52/601 751601 - 424 % 0.69 [ 0.50, 097 ]
Vincer 1987 5/15 4/15 I 23% 125[041,377]
Yaseen 1997 17114 1713 0.6 % 093[006, 13.37]
Total (95% CI) 1285 1303 he 100.0 % 0.66 [ 0.53, 0.82 ]
Total events: |15 (Treatment), 177 (Control)
Heterogeneity: Chi2 = 892, df = 13 (P = 0.78); I> =0.0%
Test for overall effect: Z = 3.80 (P = 0.00015)
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Analysis 1.13. Comparison | Prophylactic indomethacin vs. control, Outcome |13 Ventriculomegaly,

periventricular leukomalacia or other white matter echo-abnormalities.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: |3 Ventriculomegaly, periventricular leukomalacia or other white matter echo-abnormalities

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H Fixed,95% ClI
Bandstra 1988 3/99 8/100 T 4.6 % 038 [0.10, 1.39]
Couser 1996 3/43 8/47 T 44 % 041 [0.12, 145]
Ment 1994a 1127 5/34 R 25% 0.25[0.03,203]
Ment 1994b 6/209 12/222 - 6.7 % 0.53[0.20, 1.39]
TIPP 2001 125/601 142/601 L} 81.3% 088 [0.71, 1.09]
Vincer 1987 1715 1715 0.6 % 1.00 [ 0.07, 14.55]
Total (95% CI) 994 1019 * 100.0 % 0.80 [ 0.65, 0.97 ]
Total events: 139 (Treatment), 176 (Control)
Heterogeneity: Chi? = 5.05, df = 5 (P = 041); > =1%
Test for overall effect: Z = 2.21 (P = 0.027)
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Analysis 1.14. Comparison | Prophylactic indomethacin vs. control, Outcome 14 IVH that progresses.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 14 IVH that progresses

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H Fixed,95% ClI
Bada 1989 2/6 10/16 - 339% 053[0.16, 1.76]
Ment 1994a 9127 12/34 —— 66.1 % 094 [ 047, 1.90]
Total (95% CI) 33 50 —— 100.0 % 0.80 [ 0.44, 1.47 ]
Total events: | | (Treatment), 22 (Control)
Heterogeneity: Chiz = 0.66, df = | (P = 042); I> =0.0%
Test for overall effect: Z = 0.71 (P = 0.48)
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Analysis 1.15. Comparison | Prophylactic indomethacin vs. control, Outcome 15 Duration of assisted

ventilation.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: |5 Duration of assisted ventilation

Mean Mean
Study or subgroup Treatment Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% ClI IV Fixed,95% ClI
Bada 1989 71 12 (21) 70 13(17) ) E— 345 % -1.00[-7.30,530]
Couser 1996 43 233 (21) 47 214 (14) = 247 % 190 [-5.54,9.34]
Hanigan 1988 56 124 (26.94) 55 189 (28.2) - 130 % -650[-16.76,376]
Mahony 1985 34 I1(15) 41 I5(16) @ —T— 277 % -400[-11.03,3.03]
Total (95% CI) 204 213 ——— 100.0 % -1.83[-5.53,1.87 ]
Heterogeneity: Chi2 = 2.19, df = 3 (P = 0.53); 1> =0.0%
Test for overall effect: Z = 097 (P = 0.33)
Test for subgroup differences: Not applicable
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Analysis 1.16. Comparison | Prophylactic indomethacin vs. control, Outcome 16 Pneumothorax and

pneumopericardium.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 16 Pneumothorax and pneumopericardium

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% ClI
Bandstra 1988 11799 10/100 I 226 % I.11 [049,250]
Hanigan 1988 10/56 15/55 — 344 % 0651032, 1.33]
Ment 1985 4124 6/24 7 13.6% 0.671022,207]
Ment 1988 3/19 4117 7 9.6 % 067[0.17,258]
Morales-Suarez 1994 1740 2/40 D 45 % 0.50 [ 0.05,5.30]
Rennie 1986a 4/24 7126 — 153% 062021, 1.85]
Total (95% CI) 262 262 - 100.0 % 0.75 [ 0.50, 1.13 ]
Total events: 33 (Treatment), 44 (Control)
Heterogeneity: Chi? = 1.34, df = 5 (P = 0.93); 1> =0.0%
Test for overall effect: Z = 1.38 (P = 0.17)
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Analysis 1.17. Comparison | Prophylactic indomethacin vs. control, Outcome |17 Bronchopulmonary

dysplasia (28 days).

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: |7 Bronchopulmonary dysplasia (28 days)

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI
Bada 1989 15/71 12/70 - 68 % 1.23[0.62,244]
Bandstra 1988 31/99 24/100 T™ 134 % 1.30 [ 083, 2.06 ]
Couser 1996 28/43 23/47 ™ 123 % 1.33[092,192]
Krueger 1987 5/15 6/17 Y B 3.1 % 094 036,247 ]
Ment 1994b 87/204 941219 L3 50.7 % 099 [0.80, 1.24]
Rennie 1986a 024 2/26 1.3 % 022 [001,4.28]
Supapannachart 1999 5/15 7115 T 39 % 071029, 175]
Vincer 1987 10/15 9/15 - 50 % .11 064, 192]
Yaseen 1997 7114 6/13 - 35% 1.08 [ 049, 2.38 ]
Total (95% CI) 500 522 » 100.0 % 1.08 [ 0.92,1.26 ]
Total events: 188 (Treatment), 183 (Control)
Heterogeneity: Chi? = 4.63, df = 8 (P = 0.80); 1> =0.0%
Test for overall effect: Z = 0.95 (P = 0.34)
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Analysis 1.18. Comparison | Prophylactic indomethacin vs. control, Outcome 18 Bronchopulmonary
dysplasia (36 weeks’ PMA).

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome:

I8 Bronchopulmonary dysplasia (36 weeks’ PMA)

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI

TIPP 2001 225/496 215/503 100.0 % 106092, 122]
Total (95% CI) 496 503 100.0 % 1.06 [ 0.92, 1.22 ]

Total events: 225 (Treatment), 215 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.83 (P = 0.40)
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Analysis 1.19. Comparison | Prophylactic indomethacin vs. control, Outcome 19 Duration of
supplementary oxygen requirement.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome:

19 Duration of supplementary oxygen requirement

Mean Mean
Study or subgroup Treatment Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% ClI IV Fixed,95% ClI
Bada 1989 71 25 (45) 70 18 (28) — & 418 % 7.00[-535,1935]
Couser 1996 43 44.5 (46) 47 34 (28) 252 % 1050 [-541,2641 ]
Mahony 1985 41 20 (46) 43 23 (31) = 224 % -3.00[-19.86, 13.86 ]
Yaseen 1997 14 272 (254) 13 379 (37.8) 10.6 % -10.70 [ -35.18, 1378 ]
Total (95% CI) 169 173 T——  100.0 % 3.76 [ -4.23,11.74 ]
Heterogeneity: Chi2 = 291, df = 3 (P = 041); 1> =0.0%
Test for overall effect: Z = 092 (P = 0.36)
Test for subgroup differences: Not applicable
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Analysis 1.20. Comparison | Prophylactic indomethacin vs. control, Outcome 20 Pulmonary haemorrhage.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants
Comparison: | Prophylactic indomethacin vs. control

Outcome: 20 Pulmonary haemorrhage

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI

Bandstra 1988 5/99 6/100 T 48 % 084[027,267]
Couser 1996 5/43 7147 I 54 % 0.78[027,228]
Domanico 1994 5/52 12/48 - 10.1 % 0.38[0.15 101]
TIPP 2001 89/601 98/601 = 79.6 % 0911070, 1.18]

Total (95% CI) 795 796 - 100.0 % 0.84 [ 0.66, 1.07 ]

Total events: 104 (Treatment), 123 (Control)

Heterogeneity: Chi? = 2.85, df = 3 (P = 0.41); 1> =0.0%

Test for overall effect: Z = 1.37 (P = 0.17)
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Analysis 1.21. Comparison | Prophylactic indomethacin vs. control, Outcome 21 Oliguria/anuria.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 21 Oliguria/anuria

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% CI

Bandstra 1988 40/99 20/100 = 284 % 202[128,320]
Couser 1996 8/43 5/47 - 68 % 1.75[0.62,494 ]
Ment 1985 11724 6/24 T 8.6 % 1.83[081,4.15]
Ment 1988 419 517 e 75 % 0.72[023,224]
Ment 1994a 2/27 0/33 - 0.6 % 607030, 121.33]
Ment 1994b 19/208 10/222 - 138% 203[097,426]
Rennie 1986a 3/24 2126 N B — 27 % 1.63[0.30,890]
TIPP 2001 44/601 22/601 —a— 314 % 200 [ 1.21,329]

Total (95% CI) 1045 1070 - 100.0 % 1.90 [ 1.45,2.47 |

Total events: |31 (Treatment), 70 (Control)

Heterogeneity: Chi? = 3.59, df = 7 (P = 0.83); 1> =0.0%

Test for overall effect: Z = 4.73 (P < 0.00001)
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Analysis 1.22. Comparison | Prophylactic indomethacin vs. control, Outcome 22 Elevated serum creatinine.
Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants
Comparison: | Prophylactic indomethacin vs. control

Outcome: 22 Elevated serum creatinine

Study or subgroup Favours treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% CI

Couser 1996 5/43 4147 — 382 % 1.37[039,476]
Ment 1988 0/19 o7 Not estimable
Ment 1994a 0127 1134 133% 0421002 9.84]
Ment 1994b 5/209 5222 T 485% 106[031,362]

Total (95% CI) 298 320 100.0 % 1.09 [ 0.47, 2.51 ]

Total events: 10 (Favours treatment), 10 (Control)

Heterogeneity: Chi2 = 048, df = 2 (P = 0.79); 1> =0.0%

Test for overall effect: Z = 021 (P = 0.84)
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Analysis 1.23. Comparison | Prophylactic indomethacin vs. control, Outcome 23 Necrotising enterocolitis.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 23 Necrotising enterocolitis

Study or subgroup Favours treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% CI

Bada 1989 6/71 7170 e 8.9 % 0851030, 239]
Bandstra 1988 6/99 3/100 - 38 % 202[052,785]
Couser 1996 1/43 2/47 D 24% 0.55[005,581]
Krueger 1987 0/15 o/17 Not estimable
Mahony 1985 2/54 3/56 - 1 3.7 % 06910.12,398]
Ment 1985 124 1124 1.3 % 1.00 [ 0.07, 1508 ]
Ment 1994a 0127 1134 1.7 % 0421002 9.84]
Ment 1994b 2/209 0/222 e 0.6 % 531026, 10995]
Supapannachart 1999 0/15 1715 1.9 % 0.33[001,758]
TIPP 2001 64/601 58/601 i 732 % .10 079, 1.55]
Vincer 1987 2/15 0/15 e 0.6 % 500[026,96.13 ]
Yaseen 1997 0/14 1713 20% 031[001,7.02]

Total (95% CI) 1187 1214 - 100.0 % 1.09 [ 0.82, 1.46 ]

Total events: 84 (Favours treatment), 77 (Control)

Heterogeneity: Chi? = 5.22, df = 10 (P = 0.88); I =0.0%

Test for overall effect: Z = 0.60 (P = 0.55)
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Analysis 1.24. Comparison | Prophylactic indomethacin vs. control, Outcome 24 Gastointestinal

perforation.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison:

Outcome: 24 Gastointestinal perforation

| Prophylactic indomethacin vs. control

Study or subgroup Favours treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI

TIPP 2001 36/601 32/601 100.0 % 1137071, 1.79]
Total (95% CI) 601 601 100.0 % 1.13 [ 0.71, 1.79 ]

Total events: 36 (Favours treatment), 32 (Control)

Heterogeneity: not applicable
Test for overall effect: Z = 0.50 (P = 0.62)
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Analysis 1.25. Comparison | Prophylactic indomethacin vs. control, Outcome 25 Excessive clinical bleeding
(investigator defined).

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison:

Outcome:

| Prophylactic indomethacin vs. control

25 Excessive clinical bleeding (investigator defined)

Study or subgroup Favours treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Ment 1985 124 0/24 22% 3.00[0.13,70.16]
Ment 1988 0/19 o7 Not estimable
Ment 1994a 2127 4/33 - 1 158 % 0.61[0.12,3.09]
Ment 1994b 9/209 10/221 — 426 % 0.957[0.39,230]
TIPP 2001 4/601 9/601 — 394 % 04410.14, 1.44]

Total (95% CI) 880 896 — 100.0 % 0.74 [ 0.40, 1.38 |

Total events: |6 (Favours treatment), 23 (Control)

Heterogeneity: Chi? = 1.85, df = 3 (P = 0.60); I> =0.0%

Test for overall effect: Z = 0.94 (P = 0.35)
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Analysis 1.26. Comparison | Prophylactic indomethacin vs. control, Outcome 26 Thrombocytopaenia

(investigator defined).
Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants
Comparison: | Prophylactic indomethacin vs. control

Outcome: 26 Thrombocytopaenia (investigator defined)

Study or subgroup Indometacin Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI

Couser 1996 0/43 0/47 Not estimable
Ment 1988 0/19 o7 Not estimable
Ment 1994a 0127 1/34 I E— 256 % 042[002 9.84]
Ment 1994b 2/209 4/222 —i— 744 % 0.53[0.10,2.87]
Total (95% CI) 298 320 —— 100.0 % 0.50 [ 0.11,2.22 ]

Total events: 2 (Indometacin), 5 (Control)
Heterogeneity: Chi? = 0.02, df = | (P = 0.89); > =0.0%
Test for overall effect: Z =091 (P = 0.36)

Test for subgroup differences: Not applicable
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Analysis 1.27. Comparison | Prophylactic indomethacin vs. control, Outcome 27 Any retinopathy of

prematurity.

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 27 Any retinopathy of prematurity

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI
Bandstra 1988 63/99 68/100 - 17.6 % 094077, 1.14]
Mahony 1985 6/54 I'1/56 — 28 % 057[023, 142]
Supapannachart 1999 3/15 4/15 S 1.0 % 0.75[0.20,2.79 ]
TIPP 2001 315/601 3017601 | 783 % 1.05[094, 1.17]
Vincer 1987 4/15 I/15 ] 03 % 400 [ 050, 31.74 ]
Total (95% CI) 784 787 * 100.0 % 1.02[0.92,1.12 ]
Total events: 391 (Treatment), 385 (Control)
Heterogeneity: Chi? = 4.36, df = 4 (P = 0.36); 1> =8%
Test for overall effect: Z = 036 (P = 0.72)
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Analysis 1.28. Comparison | Prophylactic indomethacin vs. control, Outcome 28 Severe retinopathy of
prematurity (stage 3 or more).

Review:  Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm infants

Comparison: | Prophylactic indomethacin vs. control

Outcome: 28 Severe retinopathy of prematurity (stage 3 or more)

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI
Bandstra 1988 16/99 9/100 —a 70.1 % 1.80[0.83,3.87]
Couser 1996 6/43 4147 —— 299 % 1.64 [ 0.50, 542 ]
Total (95% CI) 142 147 T— 100.0 % 1.75[0.92, 3.34 ]
Total events: 22 (Treatment), 13 (Control)
Heterogeneity: Chi? = 0.02, df = | (P = 0.90); I =0.0%
Test for overall effect: Z = 1.70 (P = 0.090)
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WHAT’S NEW
Last assessed as up-to-date: 19 May 2010.

Favours control

Date Event

Description

20 May 2010  New search has been performed

This updates the review “Prophylactic intravenous in-
domethacin for preventing mortality and morbidity in
preterm infants” published in the Cochrane Database of
Systematic Reviews (Fowlie 2002).

No new trials were identified in updated search May 2010.
School-age outcomes data from Ment 1994b have been
included in this update.

20 May 2010  New citation required but conclusions have not changed

New co-author William McGuire.
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HISTORY
Protocol first published: Issue 3, 1997
Review first published: Issue 3, 1997

Date Event Description
3 November 2008  Amended Converted to new review format.
26 April 2002 New citation required and conclusions have changed ~ Substantive amendment

An initial literature search (English only) was under-
taken in October 1994 in three databases: MEDLINE
at NLM (1980 - September 1994); EMBASE (1974 -
1994) in DIALOG; and the Oxford Database of Peri-
natal Trials (ODPT) (Version 1.3, Disk issue 7, Spring
1992). A search by first author of any abstracts was done
in the Science Citation Index to try and identify any
corresponding full manuscripts published. None were
identified

The literature search was updated in February 1997 by
assessing a trials list supplied by the Cochrane Collab-
oration Neonatal Review Group and by searching in
MEDLINE (September 1994 - January 1997) using a
similar strategy to the original search. EMBASE was
not searched again as the original search in this database
failed to identify any appropriate trials not identified by
searching MEDLINE

The search was updated a third time in October 2001,
searching in MEDLINE [“indomethacin AND infant
AND (prophylactic OR prophylaxis OR prevention)
”], and the Cochrane Controlled Trials Register, The
Cochrane Library, Issue 3, 2001 [“indomethacin AND
(infant OR newborn)”]

CONTRIBUTIONS OF AUTHORS
Peter Fowlie developed the original protocol and undertook the inception review (Fowlie 1997).
Peter Fowlie and Peter Davis updated the review in 2002 (Fowlie 2002).

William McGuire and Peter Fowlie undertook the May 2010 revision and update .
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