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A B S T R A C T

Background

For many years, intravenous sodium bicarbonate has been used to reverse acidosis during newborn resuscitation. However, controversy

surrounds its use. Most of the evidence has been derived from studies in animals, adult humans, or in uncontrolled, descriptive

experiments. Despite the lack of evidence from the human neonatal population and concerns about its safety, some international

resuscitation guidelines still recommend the use of sodium bicarbonate in resuscitation of the newborn.

Objectives

To determine whether an intravenous infusion of sodium bicarbonate, compared to placebo or no treatment, reduces mortality and

morbidity (in particular regarding neurodevelopmental outcome) in infants receiving resuscitation in the delivery room at birth.

Search strategy

We used the standard search strategy of the Cochrane Neonatal Review Group. Searches were conducted of the Cochrane Central

Register of Controlled Trials (CENTRAL, The Cochrane Library, Issue 3, 2005), MEDLINE (1966 - September 2005), EMBASE

(1980 - September 2005) and CINAHL (1982 - September 2005) and Pediatric Research (1987 - September 2005). Unpublished trials

were sought by handsearching the conference proceedings of American Pediatric Society/Society for Pediatric Research (1990 - 2005)

and European Society for Paediatric Research (1993 - 2005).

Selection criteria

Randomised or quasi-randomised controlled trials of newborn infants receiving sodium bicarbonate infusion during any resuscitation

in the delivery room at birth.

Data collection and analysis

Two review authors independently assessed trial quality and extracted data. Study authors were contacted for additional information.

Main results

We found one randomised controlled trial that fulfilled the eligibility criteria (Lokesh 2004) that compared treating asphyxiated newborn

infants (infants continuing to need positive pressure ventilation at 5 minutes after birth) with sodium bicarbonate infusion (N = 27)

versus 5% dextrose (N = 28). They found no evidence of an effect on mortality prior to discharge [Relative risk 1.04 (95% confidence
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interval 0.49 to 2.21)], abnormal neurological examination at discharge [Relative risk 0.86 (95% confidence interval 0.30 to 2.50)] or

a composite outcome of death or abnormal neurological examination at discharge [Relative risk 0.97 (95% confidence interval 0.59 to

1.60)]. There was no statistically significant difference in the incidence of encephalopathy [Relative risk 1.30 (95% confidence interval

0.88 to 1.92)], intraventricular haemorrhage [Relative risk 1.04 (95% confidence interval 0.23 to 4.70)] and neonatal seizures [Relative

risk 1.19 (95% confidence interval 0.50 to 2.82)]. No long term neurodevelopmental outcomes were assessed.

Authors’ conclusions

There is insufficient evidence from randomised controlled trials to determine whether the infusion of sodium bicarbonate reduces

mortality and morbidity in infants receiving resuscitation in the delivery room at birth.

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

Sodium bicarbonate infusion during resuscitation of infants at birth

Intravenous infusion of sodium bicarbonate to newborn babies during resuscitation in the delivery room at birth. At birth some babies

who do not start breathing spontaneously have an abnormal amount of acid in their blood. To treat this, an alkaline drug, sodium

bicarbonate, has often been given intravenously. Although this has been common practice for over thirty years, there is no good evidence

that this is beneficial and may cause harm. We found only one high quality study of 55 babies that compared sodium bicarbonate

treatment with no treatment. The study did not show any benefit of the use of this drug immediately after birth, nor any adverse effects.

B A C K G R O U N D

Approximately 5% to 10% of newborn infants require some active

resuscitation at birth (Saugstad 1998). However, only a very small

proportion will need chest compressions and drugs are rarely in-

dicated (Perlman 1995). Intravenous sodium bicarbonate, a base,

has been used to reverse acidosis during newborn resuscitation for

many years, but controversy has surrounded its use.

The most recent international consensus guidelines for neonatal

resuscitation state that “there is insufficient data to recommend

routine use of sodium bicarbonate in resuscitation of the newly

born. Its use is discouraged during brief cardiopulmonary resus-

citation and if it is used during prolonged arrests unresponsive to

other therapy, it should be given only after establishment of ade-

quate ventilation and circulation” (Niermeyer 2000). However, a

recent audit of neonatal resuscitation practice revealed a high rate

(14%) of medication use in the delivery room (Mitchell 2002)

and the Resuscitation Council (UK) recommends administration

of sodium bicarbonate when there is no effective cardiac output,

or virtually none, prior to a second dose of adrenaline. It is argued

that reversing myocardial acidosis may help improve cardiac func-

tion (NLS 2001), particularly since adrenaline has been shown to

be less effective during acidosis (Nakanishi 1987; Preziosi 1993)

and cannot bind to its receptors at very low pH (Modest 1995).

When there is insufficient oxygen delivery to the fetus before de-

livery, peripheral vasoconstriction and redistribution of oxygen to

vital organs occurs. Perfusion failure results in tissue hypoxia, de-

pletion of high-energy phosphate stores and anaerobic metabolism

leading to a mixed respiratory and metabolic acidosis. This aci-

daemia causes a right shift in the haemoglobin-oxygen dissocia-

tion curve, which furthers lowers blood oxygen content. Hypox-

aemia and acidosis also contribute to a high pulmonary vascular

resistance that results in an intrapulmonary right to left shunt.

Eventually, increasing acidosis leads to cessation of gasping, poor

myocardial contractility, bradycardia and finally to cardiac arrest.

Sodium bicarbonate and tris-hydroxymethyl-aminomethane

(THAM) have both been used to correct metabolic acidosis in

neonates. Under conditions of controlled normocapnia, sodium

bicarbonate is a more potent alkalising agent than THAM when

used in equimolar doses (Nudel 1993). THAM may cause hypo-

glycaemia, produce severe vasospasm, apnoea, induce arterial va-

sodilatation, reduce aortic diastolic pressure and markedly lower

coronary artery perfusion (Kette 1991). THAM also delivers a

greater osmolar load than sodium bicarbonate (Heird 1972).

Sodium bicarbonate has, therefore, become the preferred alkalis-

ing agent in resuscitation. Bicarbonate functions as a physiologic

buffer, but only in an open system in which carbon dioxide can

be transported to the lungs and eliminated (Ostrea 1972), accord-

ing to the Henderson-Hasselbach equation H+ + HCO3− H20 +

CO2. The excretion of CO2 directs the reaction to the right, and

thereby permits bicarbonate to play an important role in buffering

the hydrogen ion.

Evidence emerged in the 1960’s supporting the use of base in

newborn resuscitation. Experiments on fetal lambs and monkeys
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demonstrated that an infusion of glucose and sodium carbonate

prolonged survival after asphyxia, facilitated recovery and possibly

lessened the degree of cerebral injury (Dawes 1963). Rapid infu-

sion of alkali in asphyxiated mature fetal monkeys prolonged gasp-

ing and reduced the time required to establish rhythmic breathing

(Adamsons 1963).

However, there has been doubt concerning the benefit of using

alkalizing agents during hypoxic lactic acidosis. In the absence

of adequate ventilation, bicarbonate may induce paradoxical tis-

sue and intracellular hypercarbic acidosis, especially since CO2

moves more rapidly across cell membranes than bicarbonate (

Ostrea 1972). A transient decrease in intramyocardial pH (Kette

1990), cardiac output and blood pressure (Graf 1985) and no

improvement in the ability to resuscitate (Weil 1985) have all

been observed after bicarbonate administration. It has been shown

that the important correlate of successful resuscitation is improved

coronary perfusion pressure and not pH (Kette 1990), and bicar-

bonate may even worsen myocardial perfusion (Kette 1991).

A recent review concluded that sodium bicarbonate treatment in

newborn infants is more likely to lead to problems than to facil-

itate resuscitation (Wyckoff 2001). The hyperosmolar nature of

sodium bicarbonate can result in fluid shifts that cause cells, in-

cluding red blood cells, to lose water, thus increasing their intracel-

lular ionic strength (Ostrea 1972). Proteins then become stronger

acids and generate additional acid by releasing protons (Howell

1987). Increased plasma osmolality has also been associated with

a significant decrease in coronary perfusion pressure (Kette 1991).

Rapid injection of hypertonic bicarbonate may cause increases in

intravascular volume and venous pressure with profound fluid shift

effects on the brain, resulting in cerebral shrinkage and haemor-

rhage (Finberg 1977). Observational studies have linked hyper-

tonic bicarbonate therapy with intraventricular haemorrhage in

preterm infants (Synnes 2001), especially when given rapidly and

in large quantities (Simmons 1974; Papile 1978a). Loss of cere-

bral autoregulation and decreased cerebral blood flow have been

reported (Lou 1978). A recent Cochrane Review cautioned on the

potential neurodevelopmental effects of rapid injections of bicar-

bonate (Kecskes 2001).

On the other hand, concerns have been raised about the long-term

effect of metabolic acidosis during the newborn period. Cerebral

vascular resistance is decreased in the first week of life in term

infants who had metabolic acidosis at delivery (Morrison 1995).

Metabolic acidosis in newborn preterm infants has been associated

with periventricular leucomalacia (Low 1990) and an inverse rela-

tionship between the degree of acidosis at birth and cognitive abil-

ities between four and seven years of age has been demonstrated

in term and preterm infants (Stevens 1999).

Most of the evidence to establish the use of sodium bicarbonate in

neonatal resuscitation has been derived from studies in either ani-

mals or adult humans and uncontrolled, descriptive, experimental

investigations. The aim of this review is to determine whether there

is any evidence from randomised controlled trials in the human

neonatal population to recommend sodium bicarbonate infusion

during resuscitation at birth.

O B J E C T I V E S

Primary objective :

To determine whether the infusion of sodium bicarbonate, com-

pared to placebo or no treatment, reduces mortality in infants re-

ceiving resuscitation in the delivery room at birth.

Secondary objectives :

(a) To determine whether the infusion of sodium bicarbonate to

infants receiving resuscitation at birth reduces morbidity, in par-

ticular short and long-term neurological disability

(b) To determine whether the infusion of sodium bicarbonate to

infants receiving resuscitation at birth is more effective and safer

than other alkalising agents

Subgroup analyses are planned to determine whether the effect of

sodium bicarbonate on mortality and morbidity varies with:

(i) gestational age, i.e. term (greater than or equal to 37 weeks)

versus preterm (less than 37 weeks)

(ii) condition at birth as measured by Apgar score at one minute,

i.e. Apgar score 0 versus > 1

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised or quasi-randomised controlled trials.

Types of participants

Newborn infants (both preterm and term) who receive any resus-

citation intervention in the delivery room at birth.

Types of interventions

Sodium bicarbonate infusion (at any dosage or rate) compared

with control (placebo or no treatment).

Sodium bicarbonate infusion compared with other alkalising

agents (e.g. THAM).

All studies which involve co-interventions, e.g. external cardiac

compression, adrenaline, will be eligible.
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Types of outcome measures

Primary outcomes:

1. Death - in delivery room

Secondary outcomes:

1. Death - before seven days, before 28 days, prior to discharge

from hospital

2. Long term severe neurodevelopmental disability reported at any

time during follow up. Defined as any of cerebral palsy, cognitive

delay (score > 2 SD below mean for a recognised psychometric

test e.g. Bayley scales), blindness and deafness

3. Intraventricular haemorrhage - any or severe (grades three and

four) as defined by Papile (Papile 1978b)

4. Periventricular leucomalacia

5. Neonatal seizures - detection based either on clinical grounds,

EEG or requirement for anti-epileptic medication

6. Signs consistent with hypoxic ischaemic encephalopathy grades

I-III (Sarnat 1976)

7. Abnormal neurological examination at discharge

8. Necrotising enterocolitis - Bell’s stage II and III (Bell 1978)

Search methods for identification of studies

The standard search strategy of the Neonatal Review Group as

outlined in The Cochrane Library was used. See Review Group

details for more information.

This included searches of

1. CENTRAL - Cochrane Central Register of Controlled Trials

(CENTRAL, The Cochrane Library, Issue 3, 2005)

2. Electronic journal reference databases

a. MEDLINE (1966 - present)

b. EMBASE (1980 - present)

c. CINAHL (1982 - present)

3. Oxford Database of Perinatal Trials

4. Abstracts and proceedings of conferences including

a. American Pediatric Society / Society for Pediatric Research

(1990 - present)

b. European Society for Paediatric Research (1993 - present)

5. Pediatric Research (1987 - present)

6. Dissertations and relevant doctoral theses through Dissertation

Abstracts on disc (1960 - present) provided by the Radcliffe Science

Library, Oxford were identified and those fulfilling the selection

criteria retrieved in full.

7. Communication with authors for more information if necessary

on relevant published articles or abstracts and other prominent

experts in the field for possible unpublished articles.

Whenever possible, investigators of eligible studies were contacted

about additional studies suitable for inclusion.

8. Previous reviews, bibliographies of published trials and cross

references.

The following search terms were used to search MEDLINE:

Infant, newborn (explode) [MeSH]

AND Resuscitation (explode) [MeSH]

OR Asphyxia neonatorum (explode) [MeSH]

OR Sodium bicarbonate (explode) [MeSH]

OR stillborn (tw)

OR stillbirth (tw)

OR birth (tw)

This search strategy was customised for the other electronic

databases (CENTRAL, EMBASE, CINAHL). The title and ab-

stract of each retrieved study was examined to assess eligibility. If

there was uncertainty, the full paper was examined. No language

restriction was applied.

Data collection and analysis

The standard method of the Cochrane Collaboration and its

Neonatal Review Group was used to assess methodological quality

of the trials.

At least two of the three review authors worked independently

to search for and assess studies for their methodological quality

for inclusion in the review. Studies were assessed for the following

key criteria: allocation concealment (blinding of randomisation),

blinding of intervention, completeness of follow-up and blinding

of outcome measurement. These are reported as yes, no or can’t

tell. The full text of all studies of possible relevance was obtained.

Data was extracted independently and additional information was

requested from investigators of eligible studies where necessary.

Any disagreement was resolved by discussion between the review

authors.

Statistical analysis followed the standard procedures of the

Cochrane Neonatal Review Group. Treatment effect was expressed

using relative risk (RR), risk difference (RD) and number needed

to treat (NNT), with 95% confidence intervals where appropriate.

Heterogeneity between studies will be examined using the I2 test.

The main objective of this review is to compare sodium bicarbon-

ate with no treatment or placebo. If trials were found that com-

pare sodium bicarbonate with other alkalising agents, these were

analysed as a separate comparison.

Subgroup analyses were performed where sufficient data was avail-

able for the following identified subcategories:

1. Term infants i.e. equal or greater than 37 weeks gestational age

2. Preterm infants i.e. less than 37 weeks gestational age

3. Infants with Apgar score 0 at one min

4. Infants with Apgar score > 1 at one min

R E S U L T S

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

studies.

We identified four publications that describe the data from three

randomised controlled trials for potential inclusion (Bland 1976;

Corbet 1977; Lokesh 2004; Murki 2004).

Only one trial was eligible for inclusion (Lokesh 2004). Details

are presented in the table: Characteristics of Included Studies.

This trial was reported in two separate publications (Lokesh 2004;

Murki 2004) and we have confirmed with the authors that the

study population in both papers was the same group of newborn

infants. As each publication describes slightly different clinical

outcome variables, both were used in this review. However, their

data was only analysed once to ensure no duplication of results.

Lokesh 2004 randomly allocated 55 consecutively born asphyx-

iated newborn infants who continued to need positive pressure

ventilation at five minutes after birth to receive either sodium bi-

carbonate (N = 27) or 5% dextrose (N = 28). The study group

was given intravenous sodium bicarbonate solution 4 ml/kg (1.8

meq/kg) over 3 - 5 minutes (7.5% sodium bicarbonate (0.9

meq/ml) diluted with distilled water in a 1:1 ratio). The placebo

group received intravenous 5% dextrose 4 ml/kg at a similar rate.

Participating infants were followed up until discharge. The pri-

mary outcome variables were survival to discharge, abnormal neu-

rological examination at discharge, and death or abnormal neu-

rological examination at discharge (composite outcome). Other

clinical secondary outcomes were occurrence of encephalopathy,

neonatal seizures, multi-organ dysfunction and intraventricular

haemorrhage.

Two trials were excluded (Bland 1976; Corbet 1977). Details are

presented in the table: Characteristics of Excluded Trials.

1. Bland 1976 randomly allocated 51 hypoproteinaemic (umbili-

cal cord serum protein < 4.6 gm/100ml) preterm infants “at risk

of developing acidaemia” to receive either an infusion of sodium

bicarbonate over 5 to 10 minutes or an infusion of glucose or al-

bumin within the first two hours after birth. Treatment was com-

menced only after admission to the neonatal unit rather than dur-

ing resuscitation at birth. This trial was excluded due to the late

enrolment of infants.

2. Corbet 1977 randomly allocated 62 newborn preterm infants

within the first few hours after birth to receive either a “liberal”

or “conservative” bicarbonate infusions, given with their standard

maintenance intravascular infusions of 10% glucose. The age of

enrolment was 3.6 + 0.4 hr in the liberal group and 4.1 + 0.6 hr

in the conservative group. This trial was excluded due to the late

enrolment of infants into the study.

Risk of bias in included studies

Lokesh 2004 randomised consecutively born asphyxiated neonates

requiring positive pressure ventilation at five minutes after birth

to each comparison group using a computer generated sequence

and achieved satisfactory allocation concealment. It was unclear

whether there was blinding of the intervention during newborn

resuscitation. The care providers and assessors were blinded to the

intervention. Follow up was complete.

There was no disagreement regarding inclusion and exclusion of

studies, quality assessment or data extraction.

Effects of interventions

Infusion of sodium bicarbonate versus placebo or no treat-

ment

1. Death - in delivery room

No study reported this outcome.

2. Death - prior to discharge from hospital (table 01.01):

Lokesh 2004 did not find evidence of an effect on mortality prior

to discharge: Relative risk 1.04 (95% confidence interval 0.49 to

2.21), risk difference 0.01(95% confidence interval -0.24 to 0.26).

3. Abnormal neurological examination at discharge (table

01.02):

Lokesh 2004 did not find a statistically significant difference in

the incidence of abnormal neurological examination at discharge:

Relative risk 0.86 (95% confidence interval 0.30 to 2.50), risk

difference -0.03 (95% confidence interval -0.24 to 0.18).

4. Death or abnormal neurological examination at discharge

(composite outcome) (table 01.03):

Lokesh 2004 did not find evidence of an effect on this compos-

ite outcome: Relative risk 0.97 (95% confidence interval 0.59

to 1.60), risk difference -0.02 (95% confidence interval -0.28 to

0.25).

5. Encephalopathy (table 01.04):

Lokesh 2004 did not find a statistically significant difference in

the incidence of encephalopathy: Relative risk 1.30 (95% confi-

dence interval 0.88 to 1.92), risk difference 0.17 (95% confidence

interval -0.08 to 0.42).

6. Intraventricular haemorrhage (table 01.05):

Lokesh 2004 did not find a statistically significant difference in

the incidence of intraventricular haemorrhage: Relative risk 1.04

(95% confidence interval 0.23 to 4.70), risk difference 0.00 (95%

confidence interval -0.16 to 0.17).

7. Neonatal seizures (table 01.06)

Murki 2004 did not find a statistically significant difference in the

incidence of neonatal seizures: Relative risk 1.19 (95% confidence

interval 0.50 to 2.82), risk difference 0.05 (95% confidence inter-

val -0.19 to 0.28).

8. Long term severe neurodevelopmental disability reported at

any time during follow up

No study reported this outcome.

9. Periventricular leucomalacia

No study reported this outcome.

10. Necrotising enterocolitis
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No study reported this outcome.

Infusion of sodium bicarbonate versus other alkalizing agents

There were no eligible trials.

Subgroup analyses

1. Gestational age i.e. term (greater than or equal to 37 weeks)

versus preterm (less than 37 weeks)

Lokesh 2004 carried out a subgroup analysis of term and preterm

babies separately and found no difference between the bicarbonate

and control groups for survival to discharge, abnormal neurolog-

ical examination at discharge or composite outcome among term

and preterm babies.

2. Condition at birth as measured by Apgar score at 1 min

A planned subgroup analysis based on the condition of the infant

at birth was not possible. The results of the included study were

not presented stratified by Apgar score.

D I S C U S S I O N

This review found only one randomised controlled trial which

addressed the use of sodium bicarbonate in newborn resuscitation

(Lokesh 2004). The available data did not show any evidence of

any benefit or adverse effect of using a single infusion of sodium

bicarbonate during the resuscitation of the newborn infant. All

outcomes were statistically non-significant and were short-term

(up to discharge). No studies were available to provide data on any

long-term outcomes.

It is not known whether term and preterm infants respond dif-

ferently to sodium bicarbonate during resuscitation. Lokesh 2004

carried out a subgroup analysis of term and preterm babies sepa-

rately and found no difference between the bicarbonate and con-

trol groups for survival to discharge, abnormal neurological ex-

amination at discharge or composite outcome among term and

preterm babies. One of the concerns raised about sodium bi-

carbonate is the risk of intraventricular haemorrhage in preterm

infants (Kecskes 2001; Papile 1978a; Simmons 1974; Simmons

1974). The details relating to intraventricular haemorrhage from

their subgroup analysis were unpublished so we were unable to

determine whether the preterm infants in this trial were more at

risk of intraventricular haemorrhage. Access to unpublished data

would also have enabled us to carry out subgroup analyses on ini-

tial Apgar score.

Those who advocate the use of a rapid injection of sodium bi-

carbonate in newborn resuscitation (NLS 2001) argue that this is

intended to ’kick start’ the heart. The rationale for its use is to

correct myocardial acidosis prior to a second dose of adrenaline.

However, Murki 2004 showed that sodium bicarbonate did not

have any beneficial effect on arterial acid-base status in the first

24 hours. The mean pH and base deficits of both treatment and

control group were similar at 1, 6, 12 and 24 hours of life (Murki

2004). Neither of the two excluded randomised controlled trials

(Bland 1976; Corbet 1977) support the correction of metabolic

acidosis. Bland 1976 compared two doses of sodium bicarbonate

with albumin or dextrose water infused over 5 - 10 minutes in

infants at risk of acidaemia (hypoproteinaemic and less than 37

weeks gestation) within two hours of birth, and found no differ-

ences in mortality, intracranial haemorrhage or incidence of respi-

ratory distress syndrome. There was a trend to increased mortality

and incidence of intracranial haemorrhage in the groups treated

with sodium bicarbonate (Bland 1976). Corbet 1977 compared

slow correction of acidaemia with no correction in preterm infants

and showed no benefit in terms of the rate of pH-correction, mor-

tality or incidence of intraventricular haemorrhage.

Although sodium bicarbonate has been used in neonatal clinical

practice for a long time, there remains a lack of evidence from ran-

domised controlled trials in humans to support its use in newborn

resuscitation. This review has been unable to determine whether

sodium bicarbonate infusion in newborn resuscitation reduces

mortality or morbidity or is associated with significant adverse ef-

fects.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Currently, there is insufficient data from randomised controlled

trials to make recommendations for clinical practice. We found

only one randomised controlled trial which neither supported nor

refuted the use of sodium bicarbonate during the resuscitation of

infants in the delivery room at birth.

Implications for research

If sodium bicarbonate continues to be used during the resuscita-

tion of newborn infants, despite this lack of evidence, there is a

need for high quality randomised controlled trials with a larger

number of infants to clarify whether there is any benefit for this

intervention without significant harm. Any trial should include

long-term follow up of participants looking at severe neurodevel-

opmental disability such as cerebral palsy, cognitive delay, blind-

ness and deafness. Any trial should also include and stratify term

and preterm infants and report outcomes in both groups.

Given the lack of any evidence that an intravenous infusion of

sodium bicarbonate to correct metabolic acidosis during newborn

resuscitation (Lokesh 2004; Murki 2004) confers significant ben-

efit, it may be prudent to concentrate on studying other aspects of

newborn resuscitation such as prevention of hypothermia, airway

manoeuvres, ventilation and circulatory support, before spending

resources on further studies of sodium bicarbonate.
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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]

Lokesh 2004

Methods Randomised controlled trial.

Blinding of randomisation: yes

Blinding of intervention: can’t tell

Complete follow-up: yes

Blinding of outcome measurement: yes

Participants Consecutively born asphyxiated neonates continuing to need positive pressure ventilation at 5 minutes

after birth.

Babies with major congenital malformations excluded.

Interventions 1. Sodium bicarbonate 4 ml/kg (1.8 meq/kg) intravenous infusion over 3-5 min (N=27)

versus

2. 5% dextrose 4 ml/kg intravenous infusion over 3-5 min (N=28)

Outcomes Lokesh 2004

Primary: Survival, abnormal neurological examination at discharge, death or abnormal neurological ex-

amination at discharge (composite outcome).

Secondary: Encephalopathy, multi-organ dysfunction, intraventricular haemorrhage, cerebral oedema,

arterial pH at 6 hours.

Murki 2004

Primary: Acid-base status at 1, 6, 12 and 24 hours of life

Secondary: Encephalopathy, neonatal seizures, cerebral oedema

Notes Lokesh 2004 and Murki 2004 publications report the same randomised controlled trial.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Characteristics of excluded studies [ordered by study ID]
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Bland 1976 Late entry to study - enrolment after admission to NICU and not during resuscitation in the delivery room.

Corbet 1977 Late entry to study - enrolment after admission to NICU and not during resuscitation in the delivery room. Average

age > 3 hours.
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D A T A A N D A N A L Y S E S

Comparison 1. Sodium bicarbonate versus placebo or no treatment

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Death prior to discharge 1 55 Risk Ratio (M-H, Fixed, 95% CI) 1.04 [0.49, 2.21]

2 Abnormal neurological

examination at discharge

1 55 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.30, 2.50]

3 Death or abnormal neurological

examination at discharge

1 55 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.59, 1.60]

4 Encephalopathy 1 55 Risk Ratio (M-H, Fixed, 95% CI) 1.30 [0.88, 1.92]

5 Intraventricular haemorrhage 1 55 Risk Ratio (M-H, Fixed, 95% CI) 1.04 [0.23, 4.70]

6 Neonatal seizures 1 55 Risk Ratio (M-H, Fixed, 95% CI) 1.19 [0.50, 2.82]

Analysis 1.1. Comparison 1 Sodium bicarbonate versus placebo or no treatment, Outcome 1 Death prior

to discharge.

Review: Sodium bicarbonate infusion during resuscitation of infants at birth

Comparison: 1 Sodium bicarbonate versus placebo or no treatment

Outcome: 1 Death prior to discharge

Study or subgroup Bicarbonate Control Risk Ratio Weight Risk Ratio

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

Lokesh 2004 9/27 9/28 100.0 % 1.04 [ 0.49, 2.21 ]

Total (95% CI) 27 28 100.0 % 1.04 [ 0.49, 2.21 ]

Total events: 9 (Bicarbonate), 9 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.09 (P = 0.93)

0.2 0.5 1 2 5

Favours bicarbonate Favours control
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Analysis 1.2. Comparison 1 Sodium bicarbonate versus placebo or no treatment, Outcome 2 Abnormal

neurological examination at discharge.

Review: Sodium bicarbonate infusion during resuscitation of infants at birth

Comparison: 1 Sodium bicarbonate versus placebo or no treatment

Outcome: 2 Abnormal neurological examination at discharge

Study or subgroup Bicarbonate Control Risk Ratio Weight Risk Ratio

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

Lokesh 2004 5/27 6/28 100.0 % 0.86 [ 0.30, 2.50 ]

Total (95% CI) 27 28 100.0 % 0.86 [ 0.30, 2.50 ]

Total events: 5 (Bicarbonate), 6 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.27 (P = 0.79)

0.2 0.5 1 2 5

Favours bicarbonate Favours control

Analysis 1.3. Comparison 1 Sodium bicarbonate versus placebo or no treatment, Outcome 3 Death or

abnormal neurological examination at discharge.

Review: Sodium bicarbonate infusion during resuscitation of infants at birth

Comparison: 1 Sodium bicarbonate versus placebo or no treatment

Outcome: 3 Death or abnormal neurological examination at discharge

Study or subgroup Bicarbonate Control Risk Ratio Weight Risk Ratio

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

Lokesh 2004 14/27 15/28 100.0 % 0.97 [ 0.59, 1.60 ]

Total (95% CI) 27 28 100.0 % 0.97 [ 0.59, 1.60 ]

Total events: 14 (Bicarbonate), 15 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.13 (P = 0.90)

0.5 0.7 1 1.5 2

Favours bicarbonate Favours control
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Analysis 1.4. Comparison 1 Sodium bicarbonate versus placebo or no treatment, Outcome 4

Encephalopathy.

Review: Sodium bicarbonate infusion during resuscitation of infants at birth

Comparison: 1 Sodium bicarbonate versus placebo or no treatment

Outcome: 4 Encephalopathy

Study or subgroup Bicarbonate Control Risk Ratio Weight Risk Ratio

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

Lokesh 2004 20/27 16/28 100.0 % 1.30 [ 0.88, 1.92 ]

Total (95% CI) 27 28 100.0 % 1.30 [ 0.88, 1.92 ]

Total events: 20 (Bicarbonate), 16 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 1.30 (P = 0.19)

0.5 0.7 1 1.5 2

Favours bicarbonate Favours control

Analysis 1.5. Comparison 1 Sodium bicarbonate versus placebo or no treatment, Outcome 5

Intraventricular haemorrhage.

Review: Sodium bicarbonate infusion during resuscitation of infants at birth

Comparison: 1 Sodium bicarbonate versus placebo or no treatment

Outcome: 5 Intraventricular haemorrhage

Study or subgroup Bicarbonate Control Risk Ratio Weight Risk Ratio

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

Lokesh 2004 3/27 3/28 100.0 % 1.04 [ 0.23, 4.70 ]

Total (95% CI) 27 28 100.0 % 1.04 [ 0.23, 4.70 ]

Total events: 3 (Bicarbonate), 3 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.05 (P = 0.96)

0.1 0.2 0.5 1 2 5 10

Favours bicarbonate Favours control
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Analysis 1.6. Comparison 1 Sodium bicarbonate versus placebo or no treatment, Outcome 6 Neonatal

seizures.

Review: Sodium bicarbonate infusion during resuscitation of infants at birth

Comparison: 1 Sodium bicarbonate versus placebo or no treatment

Outcome: 6 Neonatal seizures

Study or subgroup Bicarbonate Control Risk Ratio Weight Risk Ratio

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

Lokesh 2004 8/27 7/28 100.0 % 1.19 [ 0.50, 2.82 ]

Total (95% CI) 27 28 100.0 % 1.19 [ 0.50, 2.82 ]

Total events: 8 (Bicarbonate), 7 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.38 (P = 0.70)

0.2 0.5 1 2 5

Favours bicarbonate Favours control
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