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PART I: INTRODUCTIONPART I: INTRODUCTION



TOCOLYSIS AND PRETERM BIRTHTOCOLYSIS AND PRETERM BIRTH

Prevention of preterm birth
<37 weeks of gestation



PRETERM BIRTH AND PERINATAL OUTCOMEPRETERM BIRTH AND PERINATAL OUTCOME

70% of neonatal deaths

Short-term morbidity
Respiratory distress syndrome 

Intraventricular haemorrhagey
Necrotizing enterocolitis

Sepsis

Retinopathy of prematurity

Long-term morbidity Cerebral palsyLong term morbidity
Learning disabilities

Blindness

Ad lth d

Chronic lung disease

Adulthood altered metabolic states



EPIDEMIOLOGY OF PRETERM BIRTHEPIDEMIOLOGY OF PRETERM BIRTHEPIDEMIOLOGY OF PRETERM BIRTHEPIDEMIOLOGY OF PRETERM BIRTH

5-12% of all births (worldwide)

Preterm birth rate in the United States: 
12 3% i 2008 (12 8% 2006)12.3% in 2008  (12.8% 2006)

>$26 billion >$60,000/preterm infant



TOCOLYSISTOCOLYSIS

Goals

TOCOLYSISTOCOLYSIS

Goals
-delay delivery for

48 hours

or moreor more

-safe in utero transfer to a Neonatal Intensive Care Unit 
(NICU)(NICU)

-prevent prematurity-associated morbidities 



TOCOLYSIS

ClClasses

Magnesium sulphate

β i tβ-agonists

Ca+2 channel blockers

COX-inhibitors

Oxytocin antagonists

Nitric Oxide donorsNitric Oxide donors

hCG



MAGNESIUM SULPHATEMAGNESIUM SULPHATE

Considered as a first-line tocolytic agent in the United States

Associated with perinatal mortalityAssociated with perinatal mortality

Newly established role of neuroprotectionNewly-established role of neuroprotection



ACTION OF MgACTION OF Mg+2 +2 ON THE MYOMETRIUMON THE MYOMETRIUMgg

MgMg+2+2: : -- Ca+2 (intra- and extra-cellularly)

- NOS (nitric oxide synthase)

- cAMP (cyclic adenosine monophosphate)

Moreover there might be a role for magnesium to prevent fetalMoreover, there might be a role for magnesium to prevent fetal 
hypoxia during preterm and term labour, by promoting periodic 
relaxation between contractionsrelaxation between contractions. 



ACTION OF MgACTION OF Mg+2 +2 ON THE MYOMETRIUMON THE MYOMETRIUM



MAGNESIUM SULPHATE AND NEUROPROTECTIONMAGNESIUM SULPHATE AND NEUROPROTECTION

PRETERM BRAIN

susceptiple to periventricular white matter injurysusceptiple to periventricular white matter injury

such as periventricular leucomalacia

Cerebral palsyCerebral palsy



MAGNESIUM SULPHATE AND NEUROPROTECTIONMAGNESIUM SULPHATE AND NEUROPROTECTION

Magnesium sulphate’s actiong p

NMDA Receptors 
(N-methyl D-aspartate)

Excitotoxicity, Demyelination

Oxygen free radicals Hypoxic damage

Cytokines Inflammation

Metalloproteinases Degradation of Blood-Brain Barrier
Demyelination



ADVERSE EFFECTSADVERSE EFFECTS-- MOTHERMOTHER

Dose-dependent

Physiologic effect Serum Magnesium concentration
(mg/dl)

Inhibition of myometrial contractility 5-8

Diminishment of deep tendon reflexes 9-13

Respiratory depression 14-18

Cardiac arrest >18 



FETAL/NEONATAL SIDE EFFECTSFETAL/NEONATAL SIDE EFFECTS

Short-term administration:Short term administration:

Hypermagnesaemia

Central Nervous System depression:

Lethargy, yp g

Motor and Respiratory depression 

gy,

Hypotonicity, 

Depressed Apgar score  

Long-term administration:

Hypocalcaemia

Demineralization of fetal bone

d f l h i biliDecreased fetal heart rate variability  



PART II: METAPART II: META--ANALYSISANALYSIS



METAMETA ANALYSISANALYSISMETAMETA--ANALYSISANALYSIS
AIM OF STUDYAIM OF STUDY

Primary: impact of magnesium sulphate onPrimary: impact of magnesium sulphate on 
perinatal outcome, in the settings of tocolysisp g f y

Secondary: tocolytic efficacy



METHODS

Search strategy:Search strategy: 
OvidSP, including Medline, all EBM Reviews- Cochrane DSR, 
ACP Journal Club, DARE, CCTR, CMR, HTA and NHSEED C J C , , CC , C , N S
Pubmed, CINAHL, and www.clinicaltrials.gov.

Selection criteria: 
women in threatened preterm labour

Data collection and analysis: 
Cochrane Collaboration’s Software, Review Manager (RevMan 5)



PERINATAL OUTCOMEPERINATAL OUTCOME

Perinatal Mortality

• fetal/neonatal/infant deaths
Perinatal Morbidity:

•Respiratory Distress Syndrome•Respiratory Distress Syndrome
•Need for assisted ventilation
•IntraVentricular Haemorrhage (IVH)- total
P i i l L l i (PVL)

Factors reflecting the 
perinatal outcome

•Periventricular Leucomalacia (PVL)
•Severe IVH (grade 3 or 4)/or PVL
•Cerebral Palsy perinatal outcome

•Neonatal birth weight (gr)
•Apgar Score at 1 minute

•Neonatal Infection or Sepsis
•Necrotising Enterocolitis (NEC)
•Patent Ductus Arteriosus (PDA) •Apgar Score at 1 minute

•Apgar score at 5 minutes
•Umbilical cord pH
Ad i i N l I i C

( )
•Transient Tachypnea of the Newborn 
(TTN)
•Fetal distress •Admission to Neonatal Intensive Care 

Unit (NICU)
•Length of stay in the NICU

•Fetal distress
•Pulmonary Hypertension
•Chronic Lung Disease
Bli d•Blindness

•Deafness



TOCOLYTIC OUTCOMETOCOLYTIC OUTCOME

Gestational age at delivery

Time to uterine quiescence (hours)

Days gained in uteroDays gained in utero

Admission for recurrent preterm labour

Birth <48 hours after trial entry

Very preterm birth (<34 weeks)

Preterm birth (<37 weeks)



RESULTS

Identified: 41 RCTsIdentified: 41 RCTs

Included: 20 RCTsIncluded: 20 RCTs



MAGNESIUM SULPHATE VERSUS COMPARISONMAGNESIUM SULPHATE VERSUS COMPARISON-- all trialsall trials

PERINATAL OUTCOMEPERINATAL OUTCOME

• Statistically significant difference in the number of total deaths in the 
magnesium sulphate groupmagnesium sulphate group



BUT…BUT…

The difference no longer remained statistically significant when we excluded 
deaths not related to the use of tocolytic agents such as congenital malformations 
and twin-twin transfusion.



MAGNESIUM SULPHATE VERSUS COMPARISON-
all trials

• Increased neonatal birth weight in the magnesium sulphate group

• No benefit for magnesium sulphate in improving perinatal outcomes:
-Necrotising enterocolitis-Necrotising enterocolitis



MAGNESIUM SULPHATE VERSUS COMPARISON-
all trials

• Intraventricular haemorrhage

• Periventricular Leucomalacia

• Cerebral Palsy



MAGNESIUM SULPHATE VERSUS COMPARISON-
all trials

TOCOLYTIC OUTCOME
No statistically significant difference in tocolytic effectiveness

Birth<48hours

Preterm birth (<37weeks)Preterm birth (<37weeks)



MAGNESIUM SULPHATE VERSUS COMPARISON-
high quality trials

10 trials (1171 women)       No clear perinatal or tocolytic benefit

high-quality trials

( ) p y f

Increased number of neonatal and infant deaths,

which was no longer statistically significant when congenital anomalies and twin-
twin transfusion were excluded



MAGNESIUM SULPHATE VERSUS PLACEBO:MAGNESIUM SULPHATE VERSUS PLACEBO:

PERINATAL OUTCOME
• 3 trials (281 women)

Increased neonatal birth weight in the magnesium sulphate group• Increased neonatal birth weight in the magnesium sulphate group

• Similar risk for perinatal mortalitySimilar risk for perinatal mortality



MAGNESIUM SULPHATE VERSUS PLACEBOMAGNESIUM SULPHATE VERSUS PLACEBO

• Similar risk for Necrotising Enterocolitis (NEC)

• Similar risk for Intraventricular Haemorrhage (IVH)



MAGNESIUM SULPHATE VERSUS PLACEBO:MAGNESIUM SULPHATE VERSUS PLACEBO:
TOCOLYTIC EFFECT

• Similar risk of birth <48 hours

• Similar risk of preterm birth (<37 weeks)



MAGNESIUM SULPHATE VERSUS BETAMIMETICS:MAGNESIUM SULPHATE VERSUS BETAMIMETICS:
PERINATAL OUTCOME

•• 4 trials (324 women)4 trials (324 women)

•• Similar risk of perinatal mortalitySimilar risk of perinatal mortality

•• Similar risk of Respiratory Distress SyndromeSimilar risk of Respiratory Distress Syndromep y yp y y



MAGNESIUM SULPHATE VERSUS BETAMIMETICS:MAGNESIUM SULPHATE VERSUS BETAMIMETICS:

• Similar risk of Necrotising enterocolitis

• Similar risk of Patent ductus arteriosus



MAGNESIUM SULPHATE VERSUS BETAMIMETICS:MAGNESIUM SULPHATE VERSUS BETAMIMETICS:
TOCOLYTIC OUTCOME

• Increased mean gestational age at delivery, in the betamimetics group

• Similar risk of delivery <48 hours



MAGNESIUM SULPHATE VERSUS CALCIUM CHANNEL 
ANTAGONISTSANTAGONISTS:
PERINATAL OUTCOME

6 trials (687 women)
• No benefit for magnesium sulphate over Ca+2 channel antagonists in 

improving perinatal outcome

• Perinatal mortality

• Respiratory Distress Syndrome



MAGNESIUM SULPHATE VERSUS CALCIUM CHANNEL 
ANTAGONISTSANTAGONISTS

• Intraventricular haemorrhage

• Admission to the NICU



MAGNESIUM SULPHATE VERSUS CALCIUM CHANNEL 
ANTAGONISTSANTAGONISTS:
TOCOLYTIC OUTCOME

• Similar tocolytic efficacy,
-birth <48 hours

Shorter time to uterine quiescence in the Ca+2 channel antagonists group• Shorter time to uterine quiescence in the Ca+2 channel antagonists group



MAGNESIUM SULPHATE VERSUS COX INHIBITORSMAGNESIUM SULPHATE VERSUS COX INHIBITORS :
PERINATAL OUTCOME

5 trials (524 women) -No statistically significant difference
• Perinatal mortality

• Intraventricular haemorrhage

i di d• Respiratory distress syndrome 



MAGNESIUM SULPHATE VERSUS COX INHIBITORSMAGNESIUM SULPHATE VERSUS COX INHIBITORS :
TOCOLYTIC OUTCOME

• Similar tocolytic efficacy
Birth<48 hours Preterm birth (<37 weeks)

• Except for a shorter time to uterine quiescence in the COX-inhibitors subgroup
(but with significant heterogeneity)



MAGNESIUM SULPHATE VERSUS HCGMAGNESIUM SULPHATE VERSUS HCG :
PERINATAL OUTCOME

• 1 trial (91 women) -No statistically significant difference
• No deaths in either group

• Respiratory distress syndrome



MAGNESIUM SULPHATE VERSUS HCGMAGNESIUM SULPHATE VERSUS HCG :
TOCOLYTIC OUTCOME

• Similar tocolytic efficacy

• Birth <48 hours



DOSE EXPOSURE & PERINATAL OUTCOMEDOSE EXPOSURE & PERINATAL OUTCOME

There was a significantly increased risk of perinatal mortality in the 
short-term low dose subgroup

Number of total deaths (fetal,neonatal,infant)



DOSE EXPOSURE AND PERINATAL OUTCOME

Total deaths - excluding deaths not related to the tocolytic agent 
(e.g congenital anomalies, severe twin-twin transfusion) 



DOSE EXPOSURE & PERINATAL OUTCOMEDOSE EXPOSURE & PERINATAL OUTCOME

• Pattern towards better oucomes in the short term high dose or the long term• Pattern towards better oucomes in the short-term, high dose or the long-term 
treatment subgroups compared to the short-term low dose subgroup.

1. Intraventricular Haemorrhage



DOSE EXPOSURE & PERINATAL OUTCOMEDOSE EXPOSURE & PERINATAL OUTCOME

2. Necrotising enterocolitis

3. Admission to the NICU



DOSE EXPOSURE & PERINATAL OUTCOMEDOSE EXPOSURE & PERINATAL OUTCOME

B t th it tt b d ith d tB t th it tt b d ith d tBut…the opposite pattern was observed with regard to But…the opposite pattern was observed with regard to 
patent ductus arteriosus (PDA); patent ductus arteriosus (PDA); greater risk in the longgreater risk in the long--term treatment subgroupterm treatment subgroup

PDAPDA



CONCLUSIONCONCLUSION

No association of magnesium sulphate to perinatal 

CONCLUSIONCONCLUSION

g p p
mortality

No evidence of neuroprotection

No clear clinical benefit in terms of either perinatalNo clear clinical benefit in terms of either perinatal 
outcomes or tocolytic outcomes, in any of the 

icomparisons.

Magnesium sulphate is not superior nor inferior to any 
of the tocolytic agents assessedof the tocolytic agents assessed
…nor to placebo!



CONCLUSIONCONCLUSION

Further high quality RCTs comparing magnesium

CONCLUSIONCONCLUSION

Further high quality RCTs comparing magnesium 
sulphate to placebo would be essential in order to 

bli hestablish:

whether MgSO4 can prolong pregnancy for at least 48 hours, 
in women at high risk of spontaneous birth,

whether it exerts a neuroprotective effect, especially by 
reducing the risk of cerebral palsy.



All currently used tocolytic agents, including 
i l h t i h t t tmagnesium sulphate, wish to prevent preterm 

labour, by inhibiting uterine contractions, but y g
as this is the result and not the cause,… 
is that goal reachable? 



Thank you for your attention

Christina Ammari


