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Aims

• Harm from smoking in pregnancy
• Smoking cessation patterns in 

pregnancy
• Behavioural interventions for smoking 

cessation in pregnancy
• Nicotine use in pregnancy

– Animals
– Humans
– Safety & effectiveness

• Recommendations



Smoking in pregnancy:
harm

• Pregnancy/fetal
– Dose: response relationships with:

– Small for gestational age

– Stillbirth

– Preterm birth

– Ectopic pregnancy

– SIDS

– Obesity (in offspring)

– Type 2 Diabetes

• Infants’
– attention deficit / learning problems
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The harm from smoking is not 
apparent to women



Smoking in pregnancy in the 
UK

Never smoked

Gave up >1 year
before pregnancy
Smoked in year prior
to pregnancy

Infant Feeding Survey 2005



Smoking during pregnancy

Gave up in the year before
pregnancy
Gave up on confirmation of
pregnancy
Gave up in pregnancy and stayed
quit
Gave up but started again

Cut down

Did not cut down

Infant Feeding Survey 2005



Smoking cessation and 
change in smoking over time

Pickett et al Paediatric and Perinatal Epidemiology 19, 368–376
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Smoking cessation efforts are 
repeated

Pickett et al Obstet Gynecol
2003;101:140 –7
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Does smoking reduction work?

Lawrence et al Addiction 
Addiction, 
2003:98:1315-1320 
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Interventions for reducing 
smoking in pregnancy

• For behavioural support data taken 
from the Cochrane review

» Lumley J, Chamberlain C, Dowswell T, Oliver 
S, Oakley L, Watson L. Interventions for 
promoting smoking cessation during 
pregnancy. Cochrane Database of Systematic 
Reviews 2009, Issue 3. Art. No.: CD001055. 
DOI: 10.1002/14651858.CD001055.pub3 

• For NRT data taken from an 
unpublished update by Tim Coleman



CBT RR 0.95 (0.93-0.97)



Stages of change RR 0.99 
(0.97-1.00)



Mean birth weight increase of 39g 
(16g-63g)



Low birth weight RR 0.83 (0.73-
0.95)



Preterm birth RR 0.86 (0.74-0.98)



Other health outcomes

• Insufficient data to tell
–Very low birth weight

• RR 1.16 (0.69-1.96)

–Perinatal deaths
• RR 1.13 (0.72-1.77)

–Stillbirths
• RR 1.10 (0.69-1.76)

–Neonatal ICU admissions
• RR 0.85 (0.61-1.18)



Tobacco smoke toxins 
• 3000+ known tobacco smoke toxins 

– Nicotine

– carbon monoxide

– polycyclic aromatic hydrocarbons  

– nitrosamines

• Smoking = nicotine addiction
– Nicotine only toxin used for treatment

NRT use in pregnancy



Nicotine safety: toxic 
effects

• Neurotoxicity
– harms developing central nervous tissue

• Vasoconstriction
– ?placental blood flow



Safety: neurotoxicity

• Smoking in pregnancy = infants’
behavioural problems (ADHD) 

– Hypothesis, observational

• experimental animal studies
– high dose maternal nicotine infusion = infant rat 

behavioural problems

• no experimental human studies



Safety: nicotine 
vasoconstriction 1

Narrow BV

Increased heart 
work

Fast pulse, high BP

Maternofetal impact



Safety: nicotine 
vasoconstriction 2

• Smoking & nicotine have fetal CVS 
effects
– Observed after NRT or smoking 

• Placental blood flow ? 
– Reduced by smoking, no NRT studies

– Effect on fetal growth ?



Nicotine safety: human
studies 1

Danish NRT patch placebo RCT (Wisborg 2000)

• N = 250

• Infants born in nicotine group babies heavier

• Mean difference = 186g [95% CI 35 to 336g]

Only direct evidence on nicotine &

fetal IUGR
• no evidence IUGR caused by nicotine



Nicotine safety: human
studies 2

US open RCT of NRT vs NRT + CBT 
(Pollak 2007)

• N = 181 (target 300)

• Stopped early by IRB with outcome data on 
approximately 120 participants

• Nicotine group infants born earlier

Probably baseline group differences
• Mainly 35 – 37 weeks



Nicotine safety: 
malformation studies 1

Epidemiological Danish birth cohort

study (Morales-Suarez 2006)

• 76,768 pregnancies

• non-smoking women who report NRT use in 1st

trimester versus those who do not
• Association of nicotine use with fetal 

malformation 1.61 (95% CI 1.01–2.58)

Causal or not?



Nicotine safety: 
malformation studies 2

UK nested case control study within 
birth cohort (Tata Unpublished)

• 50,956 infants, 1,252 cases, 7,239 controls

• Pregnant women prescribed NRT versus those 
who are not

• association  of NRT prescription 1.56 (0.85 to 2.86)

• of smoking . . . . . . 1.03 (0.89 to 1.20)

……… with fetal malformation

Findings need publishing 



Nicotine levels in smokers and 
patch users

Salivary Cotinines Batch 1
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Safety: medicinal nicotine
versus smoking

Medicinal nicotine is very 
likely to be safer than 

smoking

http://www.treatobacco.net/en/pag
e_64.php



Nicotine effectiveness-
considerations

• Metabolised faster in pregnancy
– pregnancy cotinine clearance 140% �9
– Half life = 9 versus 17hrs
? higher doses needed

• Insufficient evidence that NRT is 
effective



NRT trials 2009 (from Cochrane)

All NRT trials



Design: no placebo

Participants

Behavioural support Behavioural support
+

NRT



Design: placebo

Participants

Behavioural support
+ placebo

Behavioural support
+ NRT



NRT trials 2009

All NRT trials



NRT trials Cochrane review

Placebo

No placebo



Hegaard 2003

Participants

Normal care
Behavioural support

1  10 minutes counselling
2  cessation programme

(9 sessions)
3. +NRT

Normal staff Special staff



All NRT trials without Hegaard

All NRT trials

Actually borderline significant effect



NRT trials without Hegaard

No placebo



Nicotine effectiveness

No evidence that 
medicinal nicotine is 

effective for long term 
smoking cessation in 

pregnancy



Current work: Smoking, N icotine
& Pregnancy (SNAP) trial

Placebo controlled RCT of NRT in 
pregnancy investigating:

–Smoking cessation at delivery

–Infant outcomes to 2 years

–Target n = 1050

–recruiting from 7 English hospitals

–Initial results in 2010

Now 
reached



Principal
recommendation

Evidence needed on 
safety and effectiveness 

of medicinal nicotine used 
for smoking cessation



My recommendations for 
clinical practice

Try to stop smoking before conception and use the 
most effective treatments available

In pregnancy
– Assess the likelihood of cessation without medication

– Informed decision about the use of NRT to support cessation

– Maximise the efficacy of NRT by referral for behavioural support

– Use either short-acting NRT or 16 hour patches on the 
precautionary principle

Similar to current US, UK 
and other guidance



Any questions?

• Paul Aveyard
–p.n.aveyard@bham.ac.uk


