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Smoking in preghancy:
harm

e Pregnancy/fetal

— Dose: response relationships with:
— Small for gestational age
— Stillbirth
— Preterm birth
— Ectopic pregnancy
— SIDS
— Obesity (in offspring)
— Type 2 Diabetes

e Infants’

— attention deficit / learning problems
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The harm from smoking Is not
apparent to women
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Smoking In pregnhancy In the
UK

B Never smoked

@ Gave up >1 year
before pregnancy

B Smoked in year prior
to pregnancy

Infant Feeding Survey 2005
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Smoking during pregnancy

B Gave up in the year before
pregnancy
B Gave up on confirmation of
pregnancy
B Gave up in preghancy and stayed
uit
] ?Bave up but started again

B Cut down

B Did not cut down

Infant Feeding Survey 2005
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Smoking cessation and
change in smoking over time
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Pickett et al Paediatric and Perinatal Epidemiology 19, 368—-376
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Smoking cessation efforts are
repeated

Smoked during pregnancy
(n=1,426)
100%

Smoked continuously
(n=886)

62%

Quit for > 1 week

(n=540)
38%

Stayed off cigarettes
(n=297)
55%

Relapsed
(n=237)
44%

Smoked for rest of pregnancy

(n=149)
63%

(n=88)
37%

Quit again for > 1 week

Pickett et al Obstet Gynecol

2003;101:140 —7

Stayed off cigarettes
(n=186)
18%

Relapsed
(n=70)
79%




Does smoking reduction work?
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Cigarettes per day

12 wks 28-30 wks 18 months postpartum
23-25 wks 10 days postpartum

Lawrence et al Addiction

Addiction, UK CTCS

2003:98:1315-1320



28-30 wks 18 months postpartum

23-25 wks 10 days postpartum
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Interventions for reducing
smoking In pregnancy

e 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.: CD0O01055.
DOI: 10.1002/14651858.CD001055.pub3

e For NRT data taken from an
unpublished update by Tim Coleman
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CBT RR 0.95 (0.93-0.97)

Review: Interventions for promoting smoking cessation during pregnancy
Comparison: 1 Interventions for smoking cessation in pregnancy versus contral
Outcome: 4 Continued smoking in late pregnancy subgrouped by main intervention strategy

Study or subgroup Treatm ent Cantral Risk Ratio Risk Ratio
n/N niM M-H Randam, 95% C| M-H Random 95% C|

1 Cognitive behaviour strategies
Albrecht 1998 2326 53/58 s — 0.97 [0.83,1.14]
Campbell 2008 g7 /o8 90/98 — 0.95[0.87.1.03]
Cinciripini 2000 2042 35740 L E— 1.06[0.92,1.23]
Daornelas 2006 38/52 47752 s — 0.79 [0.66, 0.96]
Ershoff 1989 937126 9e/116 I —— 0.89[0.78.1.02]
Gielen 1987 1g1/193 1877198 —+ 0.99[0.94, 1.04]
Hartmann 1996 B9/113 90/106 — 0.93[0.82,1.05]
Hjalmarsan 1991 208/444 19g/209 — 0.85[0.90, 0.99]
Lowe 1998a log/111 1137118 —+ 1.00[0.96, 1.04]
Lowe 1998b 40744 34/34 —t 0.91 [0.82,1.01]
Malchodi 2003 51767 59/75 s S — 097 [0.81,1.16]
Mayer 1990 6472 TN — 0.91 [0.83,1.00]
McBride 1999 260/341 1304160 — 0.97 [0.89,1.06]
Mcleod 2004 122/163 9e/109 — 0.93[0.84,1.02]
Moaore 2002 435/523 4594567 -+ 1.03[0.97,.1.09]
0'Connor 1992 FB/O0 7o/84 — 0.92[0.84,1.02]
Panjari 1999 442 /476 S06/537 —+ 0.99[0.96,1.02]
Petersen 1992 37143 39747 e — 1.04 [0.87.1.24]
Polanska 2004 35/62 2z —+—— 0.67 [0.52, 0.B7]
Rigotti 2006 leg/zo9 196/212 —+ 097 [0.92,1.03]
Secker-Waller 1994 196/225 2044230 —+ 0.98[0.92,1.05]
Secker-Waller 1998 116/135 1307144 — 0.95 [0.87.1.04]
Tappin 2000 46/48 477439 — 1.00[0.92,1.09]
Tappin 2005 334/351 3927411 -+ 1.00[0.97,1.03]
Valbo 1991 31750 47150 e 0.66 [0.53, 0.B3]
Valbo 1994 45/56 34/56 s — 0.83[0.73, 0.96]
Walsh 1997 lie/127 1184125 — 0.92[0.85, 0.99]
Windsor 1985 gg/102 loz2/104 — 0.BB[0.81, 0.95]
Windsor 1993 2432/400 3797414 — 0.94 [0.89, 0.98]
Windsor 2000a 115/139 1167127 —+ 0.91 [0.83, 0.99]

Subtotal (95% CI) 4929 4641 L] 0.95 [ 0.93, 0.97 ]

Total events: 4253 (Treatment), 4203 (Cantrol)

Heterogeneity: Tau® = 0.00; Chi®

Tezt far averall effert 7 =4 51 (P = 0 000014

63.90, df = 29 (F = 0.00020); [* =55%



Stages of change RR 0.99

(0.97-1.00)

2 Stages of change

DeViries 2006 47158
Dunkley 19597 46150
Ershoff 19599 106/131
Hajek 2001 2854365
Kendrick 19595 Fraigz22
Lawrerice 2003 Gr2i6ll
Pbert 2004 2172k
Solomon 2000 E3/7F7
Stotts 2002 ai/1z4
Strecher 2000 947104
Thornton 1997 1867209
Subtotal (95% CI) 2587

Total events: 2285 (Treatment), 2220 (Contral)

Heterogeneity: Tau® = 0.0; Chi* = 9.81, df = 10 (P = 0.46); I =0.0%

Test for overall effect: £ = 1.66 (P = 0.097)
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Mean birth weight increase of 39¢g
(16g-63Q)

Feview: Interventions for promoting smoking cessation during pregnancy
Comparison: 1 Interventions for smoking cessation in pregnancy versus control
Outcome: & Mean birthweight

Study or subgroup Treatment Cantrol Mean Difference Weight Mean Difference
N Meani(5D) N Meani(5D) IV, Randam, 95% CI IV.Random, 95% CI
Heil 2008 34 3355 (5600 38 3102 (556) I 0.8% 253.00 [ -3.67. 509.67 ]
Polanska 2004 149 3104 (745) 144 3138 (10905 —— 11% -24.00[-24549, 180.459]
Pallak 2007 122 3061 (661 59 3132 (6EBE) —t 1.2% -71.00[-282.13,140.13]
Tappin 2000 48 3205 (300 49 3271 (300 — 13% -66.00[-265.01,133.01]
Malchodi 2003 B7 3100 MEL) 75 2072 614y — 15% ZB.00[-152.48, 208.48]
Ershoff 1989 118 3366 (53000 109 3309 (300 -+ 2B% 57.00[-73.19,187.19]
Wisborg 2000 124 3457 (500 126 3271 (5000 — 3.0% 186.00 [62.04, 309.96]
Rush 1992 175 3163 (606) 144 3113 443 -t 34 % 44.00[-71.31,159.31]
Cope 2003 109 3260 M20) E 080 (380 — 34 % 1B0.00 [65.11, 294.89]
Secker-Walker 1998 135 3256 452) 141 3221 (308 - I5% 35.00[-78.09, 148.09]
Tappin 2005 351 3078 (602) 411 3048 (64 2) —— 51 % 30.00[-58.42,11842]
Thornton 1997 380 3267 (624) 380 3266 (B13) —— 51% 1.00[-8B6.95, BE.95]
Donowvan 1977 263 3172 (500 289 3184 (300 —# 5.5% -12.00[-95.51, F1.51]
Panjari 1999 337 3250 {526) 391 2166 (389 i 5.7 % B84.00[2.99, 165.01]
Hjalmarson 1991 482 3430 (500 231 3359 (5000 o 6.0% Floo0[-7.16, 145916]
Sechker-Walker 1994 79 3291 ME8) 2g2 3233 466 - 6.1% 36.00[-41.29,113.29]
Hegaard 2003 327 3401 (500 320 2433 (500 — 6.1% -32.00[-109.06, 45.06]
Sexton 1984 463 3Z7B (627 472 3186 (36E) - 6.2 % 92.00[15.39,168.61 ]
MacArthur 1987 433 3164 (5000 489 3130 (300 Eall 7o 34.00[-28.55, 96.55]
Haddow 1991 1423 3263 (342) 1425 3223 (337 il 11.8% 34.00[-5.63, 73.63]
RADIUS 1995 1768 33532 (328) 1803 3343 (344) L 127 % 3.00[-32.16, 38.16]
Total (95% CI) L ET 7462 + 100.0 % 39.26 [ 15.77, 62.74 ]

Heterogeneity: Tau®* = 804 .85; Chi* = 29.27, df = 20 (P = 0.08); * =32%
Test for overall effect: £ = 3.28 (P = 0.0011)

-1000 =500 1 500 1000
Favours Contral Favaours Treatment



Low birth weight RR 0.83 (0.73-
0.95)

Feview: Interventions for promoting smoking cessation during pregnancy
Comparison: 1 Interventions for smoking cessation in pregnancy versus contraol
Outcome: 8 Low birthweight funder 2500 g)

Study or subgroup Treatment Cantrol Rizk Ratio Weight Rizk Ratio
niM niM M-H,Random,95% CI M-H.Random,95%% CI

Donovan 1977 26/263 26289 —— 6.8 % 1.10[0.66, 1.84]
Ershoff 1989 ariis 154109 e a—— N 0.55[0.25 1.21]
Haddow 1991 9971423 12171425 - 281 % 0.82[0.63, 1.06]
Hegaard 2003 120327 1os320 —_— 27 % 1.17 [0.51, 2.68]
Heil 2008 3/34 B/39 t 1.2% 043[0.12 149]
Hjalmarson 1991 140422 117198 e —— il 0.60[0.28,1.29]
MacArthur 1987 40/493 477489 —— 11.3% 0.84 [0.56, 1.26]
Malchodi 2003 5/36 643 t 15% 1.00[0.33, 2.99]
Fanjari 1999 204337 371391 — 6.7 % 0.63[0.37.1.06]
Faollak 2007 17122 5/59 —_— 20% 1.64 [0.64, 4.24]
Secker-Walker 1994 9/188 10/226 S L —— 24 % 1.0B[0.45 2.61]
Secker-Walker 1998 Fi135 127141 L — 23% 0.61 [0.25, 1.50]
Sexton 1984 3l/463 420472 —— 9.2 % 0.73[048 1.18]
Tappin 2005 441332 557400 —a— 14.0% 0.90[0.63,1.29]
Tharnton 1997 15/150 154190 —_— 44 % 1.27 [0.66, 242]
Wishorg 2000 41120 110122 t 15% 0.37[012,1.13]

Total (95% CI) 5003 4913 . 2 100.0 % 0.83 [ 0.73, 0.95 ]

Total events: 339 (Treatment), 435 iCantrol)
Heterogeneity: Tau® = 0.0; Chi* = 12,65, df =15 (P = 0.63); I* =0.0%
Test for owerall effect: 2 = 2.66 (F = 0.0079)

0.1 0.2 0.5 1 2 5 10
Favours Treatment Favours Control



Preterm birth RR 0.86 (0.74-0.98)

Feview: Interventions for promoting smoking cessation during pregnancy
Comparison: 1 Interventions for smoking cessation in pregnancy versus control
QOutcome: 11 Preterm birth funder 37 or under 36 weeks)

Study or subgroup Treatment Cantrol Rizk Ratio Weight Rizk Ratio
niM niM M-H,Random,95% CI M-H.Random,95%% CI

Donowvan 1977 16/263 174289 — 4.5 % 1.03[0.53, 2.00]
Ershoff 1989 7118 Fiiom t 1.9% 0.92 [0.33, 2.55]
Haddow 1991 10971423 13771425 - 337X 0B0[0.63,1.01]
Hegaard 2003 Fl327 104320 t 21% 0.69[0.26,1.78]
Heil 2008 3734 9/39 t 1.2 % 038 [0.11,1.30]
Hjalmarson 1591 13/421 g/187 L — 26 % 0.FE[0.32,1.80]
MacArthur 1987 320493 374489 — 94 % 0.B6 [0.54,1.35]
Fanjari 1999 18/339 34730 —— 64 % 0.61 [0.35, 1.06]
Follak 2007 241122 9/59 — T 4.0% 1.29 [0.64, 2.60]
RADIUS 1995 57/17EE 671803 —— 16.2% 0.B7 [0.61,1.23]
Tappin 2000 /48 4749 t 1.2% 1.28[0.36,4.47]
Tappin 2005 35/342 437402 —— 109 % 0.96 [0.63, 146]
Thornton 1397 147209 B/209 — 27 % JE[0.75, 4.08]
Wishborg 2000 10/120 1a/122 —_—t 30K 0.B5[0.38,1.89]

Total (95% CI) 6027 5903 L 100.0 % 0.86 [ 0.74, 0.98 ]

Total events: 330 (Treatment), 402 iCantrol)
Heterogeneity: Tau® = 0.0; Chi* = B.78, df =13 (P = 0.79); I* =0.0%
Test for owerall effect: 2 = 2.17 (P = 0.030)

0.1 0.2 0.5 1 2 5 10
Favours treatm ent Favours control



Other health outcomes

e |nsufficient data to tell

—Very low birth weight
eRR 1.16 (0.69-1.96)

—Perinatal deaths
eRR 1.13 (0.72-1.77)

— Stillbirths
«RR 1.10 (0.69-1.76)

—Neonatal ICU admissions
e RR 0.85 (0.61-1.18)

UK CTCS



NRT use In pregnancy

Tobacco smoke toxins

e 3000+ known tobacco smoke toxins
— Nicotine
— carbon monoxide
— polycyclic aromatic hydrocarbons

— nitrosamines

e« Smoking = nicotine addiction

— Nicotine only toxin used for treatment

UK CTCS



Nicotine safety: toxic
effects

e Neurotoxicity

— harms developing central nervous tissue

e \Vasoconstriction

— ?placental blood flow

UK CTCS



Safety: neurotoxicity

e Smoking In pregnancy = infants’
behavioural problems (ADHD)

— Hypothesis, observational

e experimental animal studies

— high dose maternal nicotine infusion = infant rat
behavioural problems

e Nno experimental human studies

UK CTCS



Safety: nicotine
vasoconstriction 1

Effects on Blood Vessels

Narrow BV

INncreased heart
Vasoconstriction 9 work

Fast pulse, high BP

Vasodilitation




Safety: nicotine
vasoconstriction 2




Nicotine safety: human
studies 1




Nicotine safety: human
studies 2




Nicotine safety:
malformation studies 1




Nicotine safety:
malformation studies 2




Nicotine levels in smokers and
patch users

Salivary Cotinines Batch 1

400+

= Smoking
. + NRT Day 3
'€ 300+
IS} o
E/ _:EE___ A
© 200- = .
e ke A
g E::__ as
s} L t1gadannd
O 100+ _E:E :Effg
‘:fﬁi‘
A:A
0 -
Smoking NRT Day 3

All reported quitters upto Dec 2002, verified by CO.
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Safety: medicinal nicotine
versus smoking

Medicinal nicotine iIs very
likely to be safer than
smoking




Nicotine effectiveness-
considerations




NRT trials 2009 (from Cochrane)

HRT Control Risk Ratio Risk Ratio
Study or Subgroup  BEvents Total Bvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Wishorg 2000 35 124 32 126 34.353% 1.11 [0.74, 1.68] -
Follak 2007 23 122 7 59 19.2% 1.589[0.72, 3.449] T
Cncken 2008 18 100 14 84 241% 1.21 [0.64, 2.249] =
Fapur 2001 4 17 a 13 2.3% FO0[0.41, 119.46] ¢
Hotham 2006 3 200 a 20 22% FO0[0.38, 127.32] ¢
Hedgaard 2003 23 327 o320 17.9% 3.22[1.40, 7.349] —
Total (95% CI) 10 632 100.0% 1.60 [1.03, 2.48] -‘-
Total events 106 B0
Heterogeneity: Tau*=010; Chi*=8.11, df=58 (P =0.19); = 38% III.'IIIE Elf“l 1|D E'III

Test for overall effect: Z=2.07 (P=0.04)

Fawours cantrol

Favours MET



Design: no placebo

Participants

Behavioural support
+

NRT

Behavioural support




Design: placebo

Participants

Behavioural support Behavioural support
+ placebo + NRT




NRT trials 2009

HRT Control Risk Ratio Risk Ratio

Study or Subgroup  BEvents Total Bvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Wiisborg 2000 35 124 32 126 34.3% 1.11[0.74, 1.68] -

Pallak 2007 23 122 7 59 19.2% 1.89[0.72, 3.45] T

Cncken 2008 18 100 14 84 2M41% 1.21 [0.64, 2.25] =

kapur 2001 4 17 1] 13 2.3% F.001[0.41, 119 48] ¢

Hiothara 200R 3 20 1] 20 2.2% F.00[0.38, 127.32] ¢
23 327 730 17.9% 3.22[1.40,7.39] A—>

Total (95% CI) 710 632 100.0% 1.60 [1.03, 2.48] @9

Total events 106 B0

Heterogeneity: Tau*=010; Chi*=8.11, df=58 (P =0.19); = 38%
Test for overall effect: Z=2.07 (P=0.04)

0.07 0.1

Fawours cantrol

10 &0

Favours MET




NRT trials Cochrane review

HRT Placehbo Hisk Ratio Risk Ratio
Study or Subgroup Fvents Total Bvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Kapur 2001 4 17 1] 13 1.8% F.00[0.41, 119 46] +
oncken 2008 18 100 14 94  ZB8% 1.21 [0.64, 2.29]
Wishorg 2000 3m 124 32 126 B9.3% 1.11[0.74,1.68]
Total (95% Cl) 241 233 100.0% 1.17 [0.83, 1.65]
Total events ar 46

0.01 0 1 10 100
Favours placebo  Favours MRET

Heterageneity: Tau®=0.00; Chi*=1.64, df= 2 (F=0.44); F=0%
Test far averall effect: Z= 090 (F =0.37)

HMRT + behavioural therapy  Behavioural therapy Risk Ratio Risk Ratio
P T Events Total Events Total Weight M-H, Random, 95% CI M-H, Rand
‘ Hegaard 20032 > 23 27 T 20 4545% 3.22[1.40, 7.249) —i— D
3 20 ] 20 3.9% F.O0[0.38,127.32] *
Pollak 2007 23 122 7 59  a06% 1.59[0.72, 3.49] —
Total (95% CI) 469 300 100.0% 2.32 [1.30, 4.13] >
Total events 49 14
Heterogeneity: Tau®=0.01; Chi®= 2.06, df=2 (P = 0.36); F= 3% N 0 10 100

Test for overall effect: Z= 2 86 (F = 0.004)

Favours MRET + behaviour Favours behaviour




Hegaard 2003

Participants

Behavioural support
Normal care 1 10 minutes counselling
2 cessation programme

(9 sessions)
3. +NRT




All NRT trials without Hegaard

HRT Control Odds Hatio Odds Hatio
Study or Subgroup Bvents Total Pvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Hegaard 2003 23 327 7320 0.0% 3.38[1.43, 8.00] D
Hotham 2006 3 20 1 20 1.0% 3.20[0.40, 169.90] 4
Kapur 2001 4 17 1 13 1.0% 9.00[0.44 183.97] 4
Cncken 2003 18 100 14 84 27.4% 1.25[0.58, 2.69] —
Follak 2007 23 122 7 9 17.8% 1.73[0.69, 4.24] T
Wishorg 2000 35 124 32 126 52.8% 116 [0.66, 2.02] —-
Total (95°% CI) 383 312 100.0% 1.43[0.97, 2.11] -.'
Total events g3 a3
Heterogeneity: Chi*=3.94, df=4 (P =047 F=0% '

Test for overall effect Z=1.80 (P = 0.07) 0.02 01 1 10 a0

Favours control Favours MET




NRT trials without Hegaard

NRT + hehavioural therapy  Behavioural therapy Qs Ratio Qdds Ratio
Studhy or Subgroup Events Total  Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Hegaard 2003 23 32T 7 20 00% 3380143 8.00 C j
Hatham 2006 3 20 0 200 52% 8200040 169.90] 'r‘
Pollak 2007 23 122 7 Ae W4E%  1.73[0.6Y 4.29) —‘I—
Total {95% Cl) 142 79 100.0% 2.06(0.87,4.87] -
Total events 2k 7
Heterogeneity Chi#=0.94 df=1(P=0.33) F= 0% i i i

Testfor overall efect Z=1.66 (= 0.10) 0o 1 100

Favours NRT + behaviour Favours hehaviour




Nicotine effectiveness

No evidence that
medicinal nicotine Is
effective for long term

smoking cessation In
pregnancy




Current work: Smoking, Nicotine
& Pregnancy (SNAP) trial




Principal
recommendation

Evidence needed on
safety and effectiveness

of medicinal nicotine used
for smoking cessation




My recommendations for
clinical practice

Similar to current US, UK
and other guidance




Any guestions?

e Paul Aveyard
—p.n.aveyard@bham.ac.uk
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