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A B S T R A C T

Background

Recurrent apnoea is common in preterm infants. These episodes can lead to hypoxaemia and bradycardia, which may be severe enough to
require the use of positive pressure ventilation. In infants with apnoea, methylxanthine treatment has been used successfully to prevent
further episodes. It is possible that prophylactic therapy given to all very preterm infants soon aIer birth might prevent apnoea and the
need for additional ventilator support.

Objectives

To determine the eBect of prophylactic treatment with methylxanthine on apnoea, bradycardia, episodes of hypoxaemia, use of
mechanical ventilation, and morbidity in preterm infants at risk for apnoea of prematurity

Search methods

The standard search strategy of the Neonatal Review Group was updated in August 2010. This included searches of the Cochrane Central
Register of Controlled Trials, Oxford Database of Perinatal Trials, MEDLINE, CINAHL and EMBASE.

Selection criteria

All trials using random or quasi-random patient allocation in which prophylactic methylxanthine (caBeine or theophylline) was compared
with placebo or no treatment in preterm infants were eligible.

Data collection and analysis

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

Main results

Three studies were eligible for inclusion in the review. Two small studies (randomising a total of 104 infants) evaluated the eBect of
prophylactic caBeine on short term outcomes. There were no meaningful diBerences between the caBeine and placebo groups in the
number of infants with apnoea, bradycardia, hypoxaemic episodes, use of IPPV or side eBects in either of the studies. Only two outcomes
(use of IPPV and tachycardia) were common to the two studies and meta-analysis showed no substantive diBerences between the groups.
One large trial of caBeine therapy (CAP 2006) in a heterogeneous group of infants at risk for and having apnoea of prematurity demonstrated
an improved rate of survival without developmental disability at 18 to 21 months corrected age. The reports of the subgroup of infants
treated with prophylactic caBeine did not demonstrate any significant diBerences in clinical outcomes except for a decrease in the risk
of PDA ligation.
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Authors' conclusions

The results of this review do not support the use of prophylactic caBeine for preterm infants at risk of apnoea.

Any future studies need to examine the eBects of prophylactic methylxanthines in preterm infants at higher risk of apnoea. This should
include examination of important clinical outcomes such as need for IPPV, neonatal morbidity, length of hospital stay and long term
development.

P L A I N   L A N G U A G E   S U M M A R Y

Prophylactic methylxanthine for prevention of apnoea in preterm infants

Apnea is a pause in breathing of greater than 20 seconds. It may occur repeatedly in preterm babies (born before 34 weeks).
Methylyxanthines (such as theophylline and caBeine) are drugs that are believed to stimulate breathing eBorts and have been used to
reduce apnoea. It has been suggested that preterm babies with apnoea should receive prophylactic caBeine as a preventative measure.

Two small studies and one large study were identified. The two small studies enrolled infants given caBeine as a preventative measure.
Neither study demonstrated any decrease in apnoea or other short term complications.

The one large study included a heterogeneous group of infants who received therapy for a variety of indications (prevention, treatment and
avoidance of post-extubation apnoea of prematurity). In this overall population there was an improvement in clinical outcome at hospital
discharge and developmental outcome at 18 to 21 months; however, these benefits could not be proven in the subpopulation who received
prophylactic caBeine. A decrease in PDA was noted in this subpopulation.
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B A C K G R O U N D

Description of the condition

Recurrent episodes of apnoea are common in preterm infants
and the incidence as well as the severity increases at lower
gestational ages (Henderson-Smart 1995). Although apnoea can
occur spontaneously and be attributed to prematurity alone, it can
also be provoked or made more severe if there is an additional
insult such as infection, hypoxaemia or intracranial pathology. The
American Academy of Pediatrics defines infant apnoea as a pause in
breathing of greater than 20 seconds, or one of less than 20 seconds
if with bradycardia and/or cyanosis (AAP 2003). The definition,
diagnosis, and treatment (drugs and assisted ventilation therapy)
of apnoea of prematurity have been reviewed (Finer 2006).

Description of the intervention

Methylxanthines are thought to stimulate breathing eBorts and
have been used in clinical practice to reduce apnoea since the
1970's. Theophylline and caBeine are two forms of methylxanthine
that have been used and they are eBective for the treatment
of infants with recurrent apnoea (Henderson-Smart 2009). Their
mechanism of action is not certain. Possibilities include increased
chemoreceptor responsiveness (based on increased breathing
responsiveness to CO2), enhanced respiratory muscle performance

and generalised central nervous system excitation.

How the intervention might work

In the treatment of apnoea, caBeine has similar eBects
to theophylline (Henderson-Smart 2010), but has potential
therapeutic advantages due to the larger gap between therapeutic
blood levels and those levels associated with toxic eBects, more
reliable enteral absorption and the longer half life which allows
once daily administration (Blanchard 1992).

Why it is important to do this review

If prolonged, apnoea can lead to hypoxaemia and reflex
bradycardia which may require active resuscitative eBorts to
reverse. There are clinical concerns that these episodes might be
harmful to the developing brain or cause dysfunction of the gut
or other organs (Henderson-Smart 1995). Frequent episodes may
be accompanied by respiratory failure of suBicient severity as to
lead to intubation and the use of intermittent positive pressure
ventilation (IPPV).

O B J E C T I V E S

To determine the eBect of prophylactic treatment with
methylxanthine on apnoea, bradycardia, episodes of hypoxaemia,
use of mechanical ventilation, and morbidity in preterm infants at
risk for apnoea of prematurity.

To evaluate a diBerence in response depending on quality of the
study, type (caBeine or theophylline) or dose of methylxanthine,
gestational age at birth, postnatal age at study entry, or duration of
treatment.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All trials utilising random or quasi-random patient allocation in
which treatment was compared with placebo or no treatment were
eligible.

Types of participants

Preterm infants, particularly those born at less than 34 weeks
gestation who are at risk of developing recurrent apnoea,
bradycardia and hypoxic episodes.

Types of interventions

Prophylactic methylxanthine (caBeine, theophylline or
aminophylline) versus placebo or no treatment.

Types of outcome measures

Primary

1. Occurrence of recurrent apnoea, bradycardia and hypoxaemia.

2. Use of CPAP and/or IPPV.

3. Death before hospital discharge.

Secondary

1. Acute drug side eBects (tachycardia or feed intolerance leading
to omission of treatment).

2. Neonatal morbidity such as - patent ductus arteriosus requiring
treatment, intracranial haemorrhage, necrotizing enterocolitis.

3. Duration of IPPV.

4. Duration of oxygen therapy.

5. Chronic lung disease indicated by respiratory support (oxygen
&/or positive airway pressure) still given at 36 weeks
postmenstrual age.

6. Longer term outcomes such as growth and neurodevelopmental
outcome.

Search methods for identification of studies

The standard search strategy of the Neonatal Review Group was
used. This included searches of the Cochrane Central Register of
Controlled Trials (CENTRAL, The Cochrane Library, Issue 2, 2010),
MEDLINE (1966 to August 2010), CINAHL (1982 to August 2010)
and EMBASE (1988 to August 2010) using MeSH term preterm
infant, and text terms methylxanthines (caBeine, theophylline,
aminophylline), apnoea (or apnea), as well as a search of previous
reviews including cross references, and conference proceedings
including abstracts from the Society for Pediatric Research meeting
2001 to 2010.

Data collection and analysis

The standard methods of the Cochrane Collaboration and its
Neonatal Review Group were used. The methodological quality of
each trial was reviewed by the second review author blinded to trial
authors and institution(s). Additional information was supplied by
Bucher 1988 to clarify methodology. The manuscript reporting the
unpublished results of a trial was supplied by Levitt 1988.
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Each review author extracted data separately, then results were
compared and diBerences resolved. An outcome was analysed if
there was more than 80% ascertainment.

The standard method of the Cochrane Neonatal Review Group was
used to analyse the data, utilizing risk ratio (RR) and risk diBerence
(RD) as well as diBerences in means.

R E S U L T S

Description of studies

Results of the search

Details of the three included studies (Levitt 1988; Bucher 1988;
CAP 2006) are in the table 'Characteristics of Included Studies' and
discussed briefly below. One study, Larsen 1995, was excluded due
to not having a control group.

Included studies

Bucher 1988 studied preterm infants of less than 33 weeks gestation
(mean approximately 30 weeks). Levitt 1988 entered infants of less
than 31 weeks gestation (mean approximately 29 weeks).

Both studies used a loading dose of 20 mg/kg of caBeine citrate
but Levitt 1988 used 5 mg/kg/day as maintenance, half that used
in Bucher 1988. While in Levitt 1988 treatment was continued until
the infants reached 32 weeks postmenstrual age, only 96 hours of
treatment was given in Bucher 1988.

Bucher 1988 did not report apnoea; instead, he recorded episodes
of bradycardia and hypoxaemia, which oIen occur during apnoea.
These were obtained from a computerised record of heart rate
(bradycardia was defined as a 20% or more fall in heart rate from
the baseline within 20 seconds) and transcutaneous oxygen tension
(hypoxaemia was defined as a 20% or more fall in oxygen level from
the baseline within 20 seconds). Levitt 1988 used a combination
of clinical and polygraphic studies to record apnoea (77% of the
tape recordings were acceptable for analysis). Levitt 1988 defined
apnoea as cessation of breathing for 20 seconds or more with
associated bradycardia (less than 100/min) or cyanosis.

The CAP Trial (CAP 2006) examined the primary outcome of death
or disability at 18 to 21 months corrected age in preterm infants
randomised to either caBeine or placebo. Preterm infants were
eligible for inclusion in the study if they were deemed to be at
risk of apnoea of prematurity, if they were experiencing apnoea
of prematurity or if prophylactic methylxanthine was deemed
indicated prior to extubation. A report of hospital outcomes of
enrolled infants was first published in 2006 (CAP 2006). A report of
the long term eBects of caBeine was published in 2007 and results
of a post-hoc subgroup analyses were published in 2010 (CAP 2006).
The post-hoc subgroup analyses included an analysis of outcomes
according to the indication for treatment, which included the
subgroup receiving caBeine or placebo for apnoea prophylaxis, and
hence is eligible for this review. As randomisation was not stratified
according to the indication for inclusion in the CAP Trial, the trial
authors note that “caution should be exercised in the interpretation
of these subanalyses”.

Excluded studies

One study, Larsen 1995, was excluded due to not having a control
group.

Risk of bias in included studies

Three studies are generally of high quality except that follow-up
was incomplete in Levitt 1988 and Bucher 1988. Bucher 1988 and
CAP 2006 did not report apnoea.

E<ects of interventions

Two trials (Bucher 1988; Levitt 1988) randomised a total of 104
infants; studied the short term eBects of caBeine prophylaxis
on apnoea and related symptoms. There were no diBerences
between the caBeine and placebo groups in either of the studies
in the number of infants with apnoea (Levitt 1988), bradycardia,
hypoxaemic episodes (Bucher 1988), use of IPPV or side eBects
(Bucher 1988; Levitt 1988).

Two trials (Levitt 1988; CAP 2006) reported longer term clinical
outcomes. Levitt 1988 reported on the long term follow-up of 30
(56%) of 54 infants. This was not only incomplete, but was reported
by apnoea incidence rather than by trial treatment group. CAP 2006
did not report apnoea as an outcome, but in the post-hoc analysis
of the subgroup enrolled for prevention of apnoea, caBeine was
found to reduce the rate of PDA ligation (total of 453 infants, RR 0.4
(95%CI 0.20 to 0.84) and lower the postmenstrual age (PMA) at last
positive pressure ventilation (total of 432 infants, mean diBerence
-1.00, 95%CI -1.32 to -0.38). In other outcomes for this subgroup,
including the PMA at last oxygen therapy, PMA at last endotracheal
tube, bronchopulmonary dyplasia at term, cognitive delay, cerebral
palsy, death or major disability, there were no diBerences.

D I S C U S S I O N

Summary of main results

The total number of infants (104) studied in the two trials of
Bucher 1988 and Levitt 1988 is small. As a result, the power of
these studies is limited to detect only large diBerences in outcome
(e.g. 50% relative risk reduction) even for outcomes which are
common, such as bradycardia (> 24 /day) and hypoxaemic episodes
(> 12 /day) where, in the study of Bucher 1988, there is more than
60% incidence in the control group and similar outcomes in the
treatment group. CAP 2006 did not report apnoea, but reported that
caBeine reduced use of PDA ligation and lower PMA at last positive
pressure ventilation in the subgroup of infants randomised for
apnoea prophylaxis. Other long term outcomes were not diBerent.

Overall completeness and applicability of evidence

It is possible that failure to observe an eBect of prophylactic
caBeine in the Bucher 1988 trial was due to measurement of
hypoxaemia and mild bradycardia as primary outcomes - events
associated with apnoea, rather than apnoea itself. It could be
argued that such events might be increased in the treatment group
if caBeine increased arousal, movements and metabolic rate. This
would minimise any diBerences due to a reduction in apnoea, if
that occurred. In the Levitt 1988 trial, however, the clinical events
of apnoea and bradycardia were recorded and no diBerences were
found between infants who received prophylactic caBeine and
those on placebo.

The CAP Trial (CAP 2006) has originally published outcomes at
discharge and growth and development at 18 to 21 months (2006
and 2007). These results include a large number of very low
birthweight infants (CaBeine group 1006, placebo group 1000)
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with any one of the three indications for trial entry (prophylactic
prevention of apnoea in 22%, treatment of apnoea in 40% or
prophylaxis for endotracheal extubation in 38%). In this trial
outcomes in the prophylactic group do not include apnoea
frequency or severity, but did provide short and long term follow up
outcomes in a large number of infants. It is important to note that
randomisation in the CAP Trial was not stratified by indication for
enrolment.

Quality of the evidence

The trials in this review did not allow subgroup analyses to
determine whether the results varied by the type (caBeine or
theophylline) or dose of methylxanthine, gestational or postnatal
age at study entry, or duration of treatment.

Potential biases in the review process

There is not enough data in trials on the apnoea outcome.

Agreements and disagreements with other studies or
reviews

Although no good eBect of caBeine used as prophylaxis for apnoea
was found in this review, methylxanthines, including caBeine,
are known to be eBective in reducing existing apnoea and the
use of IPPV when used to treat infants with apnoea (Henderson-
Smart 2009). In addition, another review has suggested that
methylxanthines prior to extubation might be of benefit in
reducing the rate of respiratory failure, which is due in part to
hypoventilation and apnoea (Henderson-Smart 2008a).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The results of this review suggest that the use of prophylactic
methylxanthine for preterm infants at risk of apnoea reduces the
duration of need for positive pressure ventilation and the rate
of PDA ligation. There is no direct data from randomised trials
to indicate that the incidence or severity of apnoea itself, or
its associated symptoms, is prevented or reduced by the use of
methylxanthines for the clinical indication of apnoea prophylaxis in
preterm infants.

Implications for research

Any future studies should address the eBects of prophylactic
methylxanthines in preterm infants at higher risk of apnoea,
bradycardia or hypoxaemic episodes, and possibly address the
question of whether a higher dose of caBeine might be more
eBective. These should include examination of important clinical
outcomes such as need for IPPV, length of hospital stay and long
term development.
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods Concealment of randomisation - yes; blinding of intervention - yes; follow up complete; blinding of out-
come assessment - yes.

Participants 50 preterm infants <33 weeks gestation (stratified into those born at 26-29, 30-32 weeks), 48 hrs old,
spontaneous breathing for 24 hrs, in a single centre.

Interventions Caffeine citrate 20 mg/kg load at 48 hrs and 10 mg/kg at 72 and 96 hrs of age. Total duration of study
period 96 hrs. 
Saline placebo.

Outcomes Polygraph recording of bradycardia (>20% fall in heart rate from baseline within 20 sec); hypoxaemic
episodes (>20% decrease from baseline within 20 sec); use of IPPV; tachycardia

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk Adequate

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Intervention and outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Apnoea not measured

Bucher 1988 

 
 

Methods Concealment of randomisation - yes (oB site in pharmacy); blinding of intervention - yes in 90.5%; fol-
low up 96% for perinatal outcomes, also follow-up to 18-21months; blinding of outcome assessment -
yes.

Participants The overall reporting of the CAP trial contained 2006 infants with birth weights of 500 to 1250 g during
the 
first 10 days of life who entered the trial because they were to be given prophylactic therapy to prevent
apnoea, treatment of recurrent apnoea or to facilitate extubation. Davis 2010 reports a post-hoc sub-
group analysis including an analysis of outcomes according to the indication for treatment, which in-
cluded the subgroup receiving caffeine or placebo for apnoea prophylaxis, and hence is eligible for this
review (Davis PG et al 2010).

Interventions Caffeine citrate 20 mg/kg loading dose and 5 mg/kg daily (1006 infants) vs placebo of normal saline
(1000 infants) commenced at an average of 3 days. The maintenance study drug could be doubled if
there was concern about increased apnoea or reduced if there was concern about toxicity. Infants were
eligible if they had apnoea, or if prevention of apnoea or assistance prior to endotracheal extubation
was considered necessary in the first ten days of life by the treating clinician. In this review only the re-
sults of the post-hoc subgroup analysis of the infants treated to prevent apnoea are included.

CAP 2006 
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Outcomes The total number of infants evaluated for in each outcome are given in brackets. The outcomes in the
perinatal period up to term corrected age, included age at last oxygen therapy (431), age at last positive
pressure ventilation (432) and endotracheal intubation (432). Patent ductus arteriosus ligation (453)
and bronchopulmonary dysplasia at 36 weeks postmenstrual age (437). The longer term outcomes of
this study included death or major disability (423), cognitive delay (396), cerebral palsy (415), at a cor-
rected age of 18 to 21 months.

Apnea outcomes were not reported.

Only the outcomes for infants enrolled for prophylactic prevention of apnoea in the CAP Trial 2010
were used in this review.

Notes In the whole CAP Trial the birth characteristics of mothers and infants in the caffeine and placebo
groups were similar across the multiple centres in various countries. Antenatal corticosteroids 88% vs
87%, chorioamnionitis 14% vs 13%, caesarean section 62% vs 63%.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk Blinded randomisation

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Application to infants and assessment of outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Apnea not reported

Selective reporting (re-
porting bias)

Low risk  

CAP 2006  (Continued)

 
 

Methods Concealment of randomisation - yes (oB site in pharmacy); blinding of intervention - yes ; follow up
96% for apnoea; blinding of outcome assessment - yes.

Participants 54 preterm infants born at <31 weeks, randomised within 24 hrs of birth or on endotracheal extubation
in the first week of age. 
Exclusions - major congenital abnormality, intraventricular haemorrhage, congestive heart failure,
metabolic disorder, septicaemia.

Interventions Caffeine citrate 20 mg/kg load and 5 mg/kg/day until 32 weeks post menstrual age. 
Saline placebo.

Outcomes Apnea >20 sec with bradycardia (<100 bpm) or cyanosis, use of IPPV, withdrawal for definitive caffeine
treatment (open label), tachycardia, hyponatraemia.

Notes 30 of 54 (56%) followed up to 16-36 months for neurodevelopmental assessment. Not reported by
treatment group.

Risk of bias

Bias Authors' judgement Support for judgement

Levitt 1988 
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Allocation concealment
(selection bias)

Low risk Adequate

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Treatment and outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 0nly 4% missed follow up for apnoea

Selective reporting (re-
porting bias)

Low risk  

Levitt 1988  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Larsen 1995 This trial compared aminophylline with caffeine citrate without a placebo or no treatment control
group

Welborn 1989 Caffeine was compared with placebo in infants born at 37 weeks or less who have at term equiva-
lent age an operation for inguinal hernia repair. The aim being to prevent postoperative apnoea.

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   All infants

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Apnea (more than 4/day) 1 54 Risk Ratio (M-H, Fixed, 95% CI) 0.87 [0.52, 1.45]

2 Apnea (more than 10/day) 1 54 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.49, 1.50]

3 Bradycardia (more than 12/day) 1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.79, 1.15]

4 Bradycardia (more than 24/day) 1 50 Risk Ratio (M-H, Fixed, 95% CI) 1.07 [0.69, 1.65]

5 Hypoxemic episodes (more than 12/day) 1 50 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.66, 1.52]

6 Withdrawal for definitive caffeine treat-
ment

1 54 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.40, 1.96]

7 Use of IPPV 2 104 Risk Ratio (M-H, Fixed, 95% CI) 0.6 [0.15, 2.36]

8 Tachycardia 2 104 Risk Ratio (M-H, Fixed, 95% CI) 4.0 [0.48, 33.50]

9 Hyponatremia 1 54 Risk Ratio (M-H, Fixed, 95% CI) 1.71 [0.80, 3.68]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

10 PDA ligation 1 453 Risk Ratio (M-H, Fixed, 95% CI) 0.41 [0.20, 0.84]

11 PMA at last oxygen therapy 1 431 Mean Difference (IV, Fixed, 95%
CI)

-0.60 [-1.57, 0.37]

12 PMA at last endotracheal tube 1 432 Mean Difference (IV, Fixed, 95%
CI)

-0.60 [-1.23, 0.03]

13 PMA at last positive pressure ventilation 1 432 Mean Difference (IV, Fixed, 95%
CI)

-1.0 [-1.62, -0.38]

14 Bronchopulmonary dysplasia at term 1 437 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.67, 1.05]

15 Cognitive delay 1 396 Risk Ratio (M-H, Fixed, 95% CI) 1.08 [0.83, 1.40]

16 Cerebral palsy 1 415 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.43, 2.49]

17 Death or major disability 1 423 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.80, 1.24]

 
 

Analysis 1.1.   Comparison 1 All infants, Outcome 1 Apnea (more than 4/day).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Levitt 1988 13/27 15/27 100% 0.87[0.52,1.45]

   

Total (95% CI) 27 27 100% 0.87[0.52,1.45]

Total events: 13 (Treatment), 15 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.54(P=0.59)  

Favours caffeine 20.5 1.50.7 1 Favours placebo

 
 

Analysis 1.2.   Comparison 1 All infants, Outcome 2 Apnea (more than 10/day).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Levitt 1988 12/27 14/27 100% 0.86[0.49,1.5]

   

Total (95% CI) 27 27 100% 0.86[0.49,1.5]

Total events: 12 (Treatment), 14 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.54(P=0.59)  

Favours caffeine 20.5 1.50.7 1 Favours placebo
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Analysis 1.3.   Comparison 1 All infants, Outcome 3 Bradycardia (more than 12/day).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Bucher 1988 22/25 23/25 100% 0.96[0.79,1.15]

   

Total (95% CI) 25 25 100% 0.96[0.79,1.15]

Total events: 22 (Treatment), 23 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.47(P=0.64)  

Favours caffeine 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.4.   Comparison 1 All infants, Outcome 4 Bradycardia (more than 24/day).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Bucher 1988 16/25 15/25 100% 1.07[0.69,1.65]

   

Total (95% CI) 25 25 100% 1.07[0.69,1.65]

Total events: 16 (Treatment), 15 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.29(P=0.77)  

Favours caffeine 20.5 1.50.7 1 Favours placebo

 
 

Analysis 1.5.   Comparison 1 All infants, Outcome 5 Hypoxemic episodes (more than 12/day).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Bucher 1988 16/25 16/25 100% 1[0.66,1.52]

   

Total (95% CI) 25 25 100% 1[0.66,1.52]

Total events: 16 (Treatment), 16 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours caffeine 20.5 1.50.7 1 Favours placebo

 
 

Analysis 1.6.   Comparison 1 All infants, Outcome 6 Withdrawal for definitive ca<eine treatment.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Levitt 1988 8/27 9/27 100% 0.89[0.4,1.96]

   

Total (95% CI) 27 27 100% 0.89[0.4,1.96]

Total events: 8 (Treatment), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.29(P=0.77)  

Favours caffeine 20.5 1.50.7 1 Favours placebo
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Analysis 1.7.   Comparison 1 All infants, Outcome 7 Use of IPPV.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Bucher 1988 1/25 1/25 20% 1[0.07,15.12]

Levitt 1988 2/27 4/27 80% 0.5[0.1,2.5]

   

Total (95% CI) 52 52 100% 0.6[0.15,2.36]

Total events: 3 (Treatment), 5 (Control)  

Heterogeneity: Tau2=0; Chi2=0.19, df=1(P=0.67); I2=0%  

Test for overall effect: Z=0.73(P=0.46)  

Favours caffeine 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.8.   Comparison 1 All infants, Outcome 8 Tachycardia.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Bucher 1988 0/25 0/25   Not estimable

Levitt 1988 4/27 1/27 100% 4[0.48,33.5]

   

Total (95% CI) 52 52 100% 4[0.48,33.5]

Total events: 4 (Treatment), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.28(P=0.2)  

Favours caffeine 200.05 50.2 1 Favours placebo

 
 

Analysis 1.9.   Comparison 1 All infants, Outcome 9 Hyponatremia.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Levitt 1988 12/27 7/27 100% 1.71[0.8,3.68]

   

Total (95% CI) 27 27 100% 1.71[0.8,3.68]

Total events: 12 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.38(P=0.17)  

Favours caffeine 20.5 1.50.7 1 Favours placebo

 
 

Analysis 1.10.   Comparison 1 All infants, Outcome 10 PDA ligation.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

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

CAP 2006 10/233 23/220 100% 0.41[0.2,0.84]

   

Total (95% CI) 233 220 100% 0.41[0.2,0.84]

Favours experimental 1000.01 100.1 1 Favours control
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Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

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

Total events: 10 (Experimental), 23 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.43(P=0.02)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.11.   Comparison 1 All infants, Outcome 11 PMA at last oxygen therapy.

Study or subgroup Methylxanthine Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

CAP 2006 223 34.4 (5.8) 208 35 (4.4) 100% -0.6[-1.57,0.37]

   

Total *** 223   208   100% -0.6[-1.57,0.37]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.21(P=0.22)  

Favours experimental 10050-100 -50 0 Favours control

 
 

Analysis 1.12.   Comparison 1 All infants, Outcome 12 PMA at last endotracheal tube.

Study or subgroup Methylxanthine Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

CAP 2006 224 30 (3.3) 208 30.6 (3.4) 100% -0.6[-1.23,0.03]

   

Total *** 224   208   100% -0.6[-1.23,0.03]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.86(P=0.06)  

Favours experimental 10050-100 -50 0 Favours control

 
 

Analysis 1.13.   Comparison 1 All infants, Outcome 13 PMA at last positive pressure ventilation.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

CAP 2006 224 31.5 (3.2) 208 32.5 (3.4) 100% -1[-1.62,-0.38]

   

Total *** 224   208   100% -1[-1.62,-0.38]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.14(P=0)  

Favours experimental 10050-100 -50 0 Favours control
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Analysis 1.14.   Comparison 1 All infants, Outcome 14 Bronchopulmonary dysplasia at term.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

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

CAP 2006 84/226 94/211 100% 0.83[0.67,1.05]

   

Total (95% CI) 226 211 100% 0.83[0.67,1.05]

Total events: 84 (Experimental), 94 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.57(P=0.12)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.15.   Comparison 1 All infants, Outcome 15 Cognitive delay.

Study or subgroup Methylxanthine Control Risk Ratio Weight Risk Ratio

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

CAP 2006 78/207 66/189 100% 1.08[0.83,1.4]

   

Total (95% CI) 207 189 100% 1.08[0.83,1.4]

Total events: 78 (Methylxanthine), 66 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.57(P=0.57)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.16.   Comparison 1 All infants, Outcome 16 Cerebral palsy.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

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

CAP 2006 10/215 9/200 100% 1.03[0.43,2.49]

   

Total (95% CI) 215 200 100% 1.03[0.43,2.49]

Total events: 10 (Experimental), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.07(P=0.94)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.17.   Comparison 1 All infants, Outcome 17 Death or major disability.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

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

CAP 2006 94/219 88/204 100% 1[0.8,1.24]

   

Total (95% CI) 219 204 100% 1[0.8,1.24]

Total events: 94 (Experimental), 88 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.04(P=0.96)  

Favours experimental 1000.01 100.1 1 Favours control
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W H A T ' S   N E W

 

Date Event Description

25 February 2013 Amended Contact details updated.

 

H I S T O R Y

Protocol first published: Issue 2, 1996
Review first published: Issue 2, 1999

 

Date Event Description

18 April 2012 Amended Contact person changed.

7 December 2010 Amended Contact details updated.

3 August 2010 New citation required and conclusions
have changed

This update includes the addition of outcomes from a subgroup
of the CAP Trial 2006 (CAP 2006).

3 August 2010 New search has been performed This updates the review "Prophylactic methylxanthine for pre-
vention of apnea in preterm infants" published in the Cochrane
Database of Systematic Reviews.

New co-author Antonio De Paoli.

12 August 2009 Amended Corrections made to citations in 'Studies awaiting classification'.

24 June 2008 New search has been performed This review updates the existing review of 'Prophylactic methylx-
anthine for prevention of apnea in preterm infants' published in
The Cochrane Database of Systematic Reviews, Disk Issue 2, 2006
(Henderson-Smart 2006).

Outcomes have been updated. A new trial (CAP TRIAL 2006;
'Studies awaiting classification') has been added.

17 January 2006 New search has been performed This review updates the existing review of 'Prophylactic methylx-
anthine for prevention of apnea in preterm infants' which was
published in The Cochrane Library, Disk Issue 2, 2002. 

The search strategy has been updated to include the databases,
EMBASE and CINAHL. One new trial was identified as a result of
the most recent search and was excluded. 

Therefore, there is no change in the conclusion that there is no
evidence from randomized trials to support the use of prophy-
lactic methylxanthine in preterm infants at risk of apnea, brady-
cardia or hypoxemic episodes.

4 February 1999 New citation required and conclusions
have changed

Substantive amendment
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C O N T R I B U T I O N S   O F   A U T H O R S

The initial protocol and review were developed by Henderson-Smart and Steer. This update was done by Henderson-Smart and approved
by Antonio De Paoli.

D E C L A R A T I O N S   O F   I N T E R E S T

None

S O U R C E S   O F   S U P P O R T

Internal sources

• NSW Centre for Perinatal Health Services Research, University of Sydney, Australia.

• Royal Prince Alfred Hospital, Sydney, Australia.

• Department of Paediatrics, Royal Hobart Hospital, Hobart, Australia.

External sources

• CAP Trial members, Barbara Schmit and Peter Davis, Canada.

Information about the CAP trial methodology and subgroup outcomes

• Bucher provided additional trial information, Switzerland.

Additional evidence about types of apnoea and bradycardia.

• Peter Steer, Australia.

Played an important role in earlier versions of this review

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

This review update has increased the range of outcomes.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Apnea  [*prevention & control];  Bradycardia  [prevention & control];  CaBeine  [therapeutic use];  Central Nervous System Stimulants
 [*therapeutic use];  Hypoxia  [prevention & control];  Infant, Premature;  Infant, Premature, Diseases  [*prevention & control]; 
Randomized Controlled Trials as Topic;  Recurrence;  Theophylline  [therapeutic use];  Xanthines  [*therapeutic use]

MeSH check words

Humans; Infant, Newborn
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