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Abstract
Objective-To assess the efficacy and safety of a

repeat course oftreatment with transdermal nicotine
for cessation of smoking in a brief intervention
setting.
Study design-Randomised, double blind, placebo

controlled trial with follow up for 26 weeks.
Subjects-629 smokers who had unsuccessfully

attempted to stop smoking by using active trans-
dermal nicotine and brief behavioural counselling.
Smokers were motivated to quit smoking for a
second time and smoked ¢ 15 cigarettes a day.
Interventions-Twelve weeks' treatment with

active transdermal nicotine patches or placebo and
briefcounselling at monthly visits.
Main outcome measure-Sustained smoking

cessation for the 28 days before the visit at week 12
verified by expired carbon monoxide concentra-
tions.
Results-At 12 weeks 21/315 (6*7%) subjects

allocated to active treatment had stopped smoking
compared with 6/314 (1-9%'/o) allocated to placebo
(absolute difference 4.7%; 95% confidence interval
1/6% to 7 9%; P=0.003). At 26 weeks the rates were
20/315 (6.4%/) and 8/314 (2.60/) (3 8%; 060/o to 7 0%/;
P=0.021). Difficulty in sleeping was reported by
43/179 (24.0%'/o) on active treatment and 19/143
(13.30/) on placebo (P=0.015). Severe reactions at
the site ofapplication were rare (6/322; 1.9%'/4).
Conclusions-Repeated treatment with trans-

dermal nicotine together with brief counselling can
improve the low success rates of smoking cessation
in recently relapsed, moderate to heavy smokers.
Questions remain about whether more intensive
interventions or higher doses of nicotine could be
more effective. The likelihood of severe reactions
at the site of application with repeated treatment
is low.

Introduction
Although most smokers relapse after attempting to

stop smoking' and will try again, virtually nothing is
known of the efficacy of repeated interventions aimed
at smoking cessation. Even when transdermal nicotine
had been available for less than one year, 14% of the
respondents in a United States survey of methods of
smoking cessation had already used it for a previous
attempt at giving up.2 Smokers motivated to stop
smoking in the near future are more likely to have tried
transdermal nicotine than other smokers.3 Thus a
substantial proportion of smokers who use transdermal
nicotine are probably trying it for a second or subse-
quent time.
The purpose of the AGAIN (another good attempt

involving nicotine) study was to assess the efficacy
and safety of repeated treatment with transdermal
nicotine.

Subjects and methods
The randomised, double blind, placebo controlled

study (phase II) evaluated the efficacy of transdermal
nicotine in smokers who had relapsed to moderate to
heavy smoking after an initial attempt to stop smoking
by using active transdermal nicotine (phase I4). The
figure shows the design of the study. The behavioural
component of the intervention consisted of five to
10 minutes of counselling at each visit4 and a booklet
containing advice on smoking cessation and instruc-
tions for use of the patches.

Subjects were randomised to active or placebo
patches (Nicotinell TTS, Ciba-Geigy Australia, Pendle
Hill, Australia). Treatment consisted of four weeks
each of a 30 cm' patch (active 21 mg/24 hours or
placebo 2-7 mg/24 hours), a 20 cm' patch (active 14 mg/
24 hours or placebo 1 8 mg/24 hours), and a 10 cm'
patch (active 7 mg/24 hours or placebo 0 9 mg/24
hours). Each patch was to be used for 24 hours
but could be removed before bedtime if persistent
insomnia occurred.
The study was approved by the ethics review

committee of the Alfred Hospital, Melbourne. It was
conducted in accordance with the Declaration of
Helsinki and with the good clinical research practice
guidelines issued by the Australian Department of
Community Services and Health.5 Subjects gave
informed consent at the start ofphase I.
Recruitment-The community recruitment proce-

dure for phase I of the study was published previously
in this journal.4 The eligibility of subjects for a second
attempt at quitting (phase II) was assessed 17 to 30
weeks after the first quit date (phase I). At the
beginning of this period subjects known to be smoking
and subjects of uncertain smoking status were con-
tacted by telephone. Smokers who expressed a strong
desire to stop smoking again and had relapsed to regular
smoking of : 15 cigarettes a day were eligible. In-
eligible smokers were contacted again at monthly inter-
vals and recruited to phase II if they became eligible.

Exclusion criteria-The exclusion criteria for sub-
jects were medications that might interfere with
symptoms of tobacco withdrawal; pregnancy, lacta-
tion, or potential pregnancy; mental or psychiatric
illness; symptomatic ischaemic heart disease or
cerebrovascular disease within the past three months;
alcoholism; active malignancy; major medical dis-
orders; and extensive skin lesions precluding applica-
tion of patches. Phase II subjects were also excluded if
they had experienced adverse reactions to transdermal
nicotine that caused permanent discontinuation of
treatment during phase I. Subjects were instructed not
to use other nicotine products during the study.
Randomisation-Treatments were randomly

allocated to study numbers by using a 1:1 ratio within
blocks of 10. Subjects were assigned numbers sequen-
tially. The packaging and appearance of the two
treatments were identical.
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Follow up-Review at the study centre was
scheduled for 4, 8, 12, and 26 weeks after the quit day.
Information about adverse experiences was recorded in
response to a general question about subjects' health
since the last visit. Subjects were telephoned at week 11
to ascertain self reported smoking status and were
asked to guess their treatment assignment. Before
week 26 subjects were contacted again to check
smoking status. Subjects claiming to be abstinent at
either follow up point were asked to attend the study
centre or offered a home visit.
Measurements-Smoking cessation was defined as

self reported sustained non-smoking for the 28 days
before follow up provided it was confirmed by an
expired air carbon monoxide reading of - 8 ppm at
that visit.4 Carbon monoxide testing is effective for
deterring inaccurate self reports of non-smoking and is
at least 90% sensitive for detecting smoking within the
previous 24 hours.6 Relapse was defined as smoking on
three or more consecutive days since the last visit or by
a carbon monoxide reading > 8 ppm. Continuous
abstinence was defined as self reported non-smoking
from the quit day, verified by attendance at each
scheduled visit and by carbon monoxide levels - 8 ppm
at each visit. Other smokers were termed "occasional
smokers." Subjects lost to follow up or unavailable for

TABLE I-Characteristics of subjects before their first attempt at smoking cessation (phase I) and of subjects
recruited into each phase II randomisation groupfor second attempt

At the beginning ofthe At the beginning of the
first attempt second attempt

No second Later second Nicotine Placebo
attempt attempt patch patch

Characteristic (n=852) (n=629) (n=315) (n=314)

Mean (SD) age (years) 41-2 (11 1) 41-0 (10-4) 41-1(10-7) 41-7 (10 1)
No (0/o) ofwomen 461 (54-1) 362 (57 6) 182 (57 8) 180 (57 3)
Smoking:
No (%) highly motivated to quit* 648 (76-1) 452 (71-9)t 267 (84 8) 266 (84 7)
Mean (SD) No of cigarettes/day 32-1 (12-0) 32-6 (11-4)t 27-7 (10-3) 26-7 (8 8)
Mean (SD) Fagerstr6m score§ 6-8 (1-8) 7 0 (1-7)t 6-4 (1-7) 6-4 (1 9)
No (%/6) highly addicted subjectsll 483 (56 7) 383 (60 9)t 162 (51-4) 156 (49 7)
Mean (SD) yearsofsmoking 23-2(10-8) 23-3 (10-4) 23-1 (104) 24-3 (10-1)
Median (range) No of auit attempts 2 (0-30) 3 (0-30) 3 (0-30) 3 (0 30)

*Want to quit v should quit.
tDifference between beginning of first quit attempt and second among the 629 subjects who commenced second quit
attempt, McNemar's test P< 0-001.
*Paired t test P< 0 001.
SModified Fagerstrom tolerance score.'
iModified Fagerstr6m tolerance
score ¢ 7 points. A *

TABLE II-Adverse efects'
smoking cessation

expenrenced dunrng second attempt at

Second attempt

Nicotine Placebo
patch patch

Adverse effect (n= 179) (n= 143) P valuet

No (%) with skin reactions:
Any 44 (24-6) 27 (18-9) 0-220
Mild 31(17-3) 22 (15-4) -
Moderate 10 (5-6) 2 (1-4)
Severe 3 (1-7) 3 (2-1) -

Temporary interruption to
treatment 3 (1-7) 3 (2-1) 1-000

Causing withdrawal from
treatment 4 (2-2) 3 (2-1) 1-000

No (0/6) with sleep disturbance:
Any 43 (24 0) 19 (13-3) 0-015
Mild 27 (15-1) 12 (8-4) -

Moderate 9 (5 0) 5 (3 5)
Severe 7 (3-9) 2 (1-4) -

Removal of patch before sleep 18 (10-1) 6 (4-2) 0-047
Causing withdrawal from

treatment 1 (0-6) 0 (0 0) 1 000

No (0/o) with other adverse experiences:
Musculoskeletal pain 13 (7 3) 9 (6 3) 0-732
Headache 8 (4 5) 13 (9 1) 0 095
Chestpain 2(1 1) 2(1-4) 1-000
Palpitations/cardiac arrhythmia 3 (1-7) 1 (0 7) 0-632
Dizziness 5 (2-8) 4 (2 8) 1-000
Nausea/vomiting 10 (5 6) 7 (4 9) 0-783

*Detailed follow up data on adverse effects were available for 179/315
(56-8%) subjects allocated to active treatment and 143/314 (4555%) allocated
to placebo.
tX2 Test or Fisher's exact test.

Light smokers, unmotivated to
quit again, other ineligible (23.7%)

T Lost to
follow up (8.7%)

Phase I (n=1481)
12 weeks of nicotine.

0@.'
--M Quit at week 26 (22.3%)*

IRelapsed, motivated smokers, ¢ 15 cigarettes a day (45.2%)t

Refused (n=4 1)

Phase 11 (n=629)
12 weeks of nicotine

0@.
12 weeks of placebo

00 0
Week 12 Week 26

Details ofstudy design.
*Self reported non-smoking verified by carbon monoxide concentration
in 316 subjects (95 5%). tOf670 eligible smokers, 41 (6 1%) declined
to participate in phase II. Another 351 subjects were ineligible because
of one or more of following reasons: smoking <15 cigarettes a day
(n =168), uncertain motivation (n =107), reactions at site ofapplication
(n =52), or other reasons (n =77)

measurement of expired air carbon monoxide were
assumed to have relapsed.
Analysis-The study was planned with a power of

0 90 (two sided test) for the detection of a difference
between the absolute rates of smoking cessation of 10%
and 20%, with a significance level of 0-O5. This
required the recruitment of 530 phase II subjects from
an estimated phase I cohort of 1500 subjects. All
eligible smokers at the end of phase I were asked to
participate in phase II. The efficacy data were analysed
on an intention to treat basis. The primary end point
was sustained smoking cessation at the end oftreatment
in phase II (week 12). Secondary end points were
smoking cessation at the end of phase II (week 26) and
the safety and tolerability of the patches. The propor-
tions of active treatment and placebo at end points were
compared by X2 test or Fisher's exact test. Changes in
quantities between two time points were examined by
paired t test or McNemar's test as appropriate. Data
were analysed by an SAS-PC software program. Results
are reported as means (SD) or as percentages (95%
confidence intervals).

Results
Characteristics of subjects-Phase I of the study

-recruited 1481 subjects4 from which 629/670 eligible
subjects (93 9%) were recruited for phase II. No
subjects were excluded from phase I because of the
possibility of a second attempt at smoking cessation.
The figure shows the status of subjects at the end of
phase I. Table I shows characteristics of subjects
before each attempt to quit.

Compliance-After the first four weeks of treatment
with patches of 30 cm2, 152/315 (48%) subjects
allocated to active treatment and 124/314 (39%)
allocated to placebo continued treatment. After the
20 cm' patches, 113/315 (36%) and 58/314 (19%)
subjects, respectively, continued. The rates of per-
manent discontinuation of treatment because of
adverse experiences were 7/179 (3.9%) and 5/143
(3.5%) subjects, respectively (P=0 919).
Smoking cessation-Table II shows the rates of

smoking cessation. Overall, 21/315 (6-7%) subjects
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TABLE iii-Rates ofsmoking cessation according to different definitions ofabstinence*

No (%) who abstained for No (%/6) who smoked No (0/o) who abstained
28 days occasionallyt continuouslyt

Time Nicotine Placebo Nicotine Placebo Nicotine Placebo

Week4 17 (5 4) 14 (4-5) 45 (14-3) 32 (10-2) 17 (5-4) 14 (4 5)
Week8 15 (4 8) 12 (3-8) 45 (14-3)§ 21 (6 7) 8 (2 5) 7 (2 2)
Week 12 21 (6 7)§ 6 (1 9) 36 (11-4)§ 13 (4 4) 7 (2 2) 4 (1-3)
Week 26 20 (6 4)11 8 (2 6) 19 (6 0)11 8 (2 6) 5 (1-6) 4 (1-3)

*Primary end point of study was 28 day sustained abstinence from smoking before week 12. Each definition of
abstinence from smoking included validation by expired air carbon monoxide < 8 ppm. There were 315 nicotine
treated subjects and 314 placebo treated subjects. Difference in proportions assessed by XI test or Fisher's exact test.
tOccasional smoking since last visit without smoking on three consecutive days.
*No smoking at all since quit day.
§P<001. allocated to active treatment and 6/314 (1 -9%) allocated
lip <0-05. alctdt cietetetad634(-% loae

to placebo had ceased smoking at the end of 12 weeks'
treatment, representing an absolute difference in
success rates of 4 7% (95% confidence interval 1 6%
to 7 9%; P=0 003). Cessation rates at week 26 were
20/315 (6&4%) and 8/314 (2-60/), respectively (absolute
difference 3-8%; 0-6% to 7 0%; P=0-02 1).

Early relapse-Most subjects allocated to active
treatment (298/315; 94-6%) and to placebo (300/314;
95 5%) smoked one or more cigarettes within the first
four weeks of quitting or did not return for follow up.
Subsequently, smoking cessation at week 26 was
documented for 13/298 (4 4%) of these subjects
assigned to active patches and 2/300 (0 7%) of those
assigned to placebo (P=0 004). If subjects had not
smoked at all in the first four weeks, 7/17 (41-2%)
assigned to active patches and 6/14 (42-9%) assigned to
placebo were still not smoking at week 26 (P=0-786).

Adverse effects-Detailed data on safety and toler-
ability during follow up were available for 179/315
(56-8%) subjects on active treatment and 143/314
(45-5%) on placebo (table III). Most adverse experi-
ences were mild. Reports of reactions at the sites of
applications were more common among those using
patches who had a similar problem in phase I (previous
reaction 23/62 (37 1/%) v no previous problem 21/117
(18-0%); P=0 005). This was also true of those on
placebo (14/45 (31-1%) v 13/98 (13-3%); P=0 011).
Reports of problems with sleeping were more common
among those on active treatment who had a similar
problem in phase I (previous problem sleeping 23/71
(32.4%) v no previous problem 20/108 (18-5%);
P=0 034). This was also true of those on placebo
(13/67 (19 4%) v 6/76 (7 9%); P=0 043).

Weight gain-There was no effect of treatment on
weight gain after smoking cessation. At week 12 the
mean (SD) weight gain in subjects who had quit was
1 9 (3u 1) kg in both groups.
Blinding of treatment assignment-Of the 629 sub-

jects, 573 (91-1%) were able to be contacted regarding
blinding. Treatment assignment was guessed correctly
by 63/281 (22-4%) ofthose allocated to active treatment
and by 109/272 (38-8%) of those allocated to placebo.

Discussion
This study was primarily designed to assess

the efficacy of repeated treatment with transdermal
nicotine for moderate to heavy smokers. For this
reason the randomised, placebo controlled trial was

preceded by a study of active transdermal nicotine
of adequate size from which relapsed smokers were
recruited. Ninety four per cent of eligible smokers
agreed to participate in the second phase. The validity
of the results was further strengthened by high rates of
follow up in both phases to determine smoking status
and by adequate blinding of treatment assignment.
The benefits of transdermal nicotine compared with

placebo were similar to those in previous reports of first
time use in that success rates were approximately
doubled by assignment to active treatment.8 This
finding contradicts that of an earlier study which

reported a zero rate of smoking cessation for repeated
treatment with active transdermal nicotine.9 Major
differences in design of the two studies explain the
discrepancy. The earlier study enrolled a small number
of relapsed subjects previously treated with active
transdermal nicotine (n=52) without assessment of
motivation. Only half of the eligible relapsed smokers
were represented, and there was no prospective control
group.
A very low long term cessation rate in the subjects

allocated to placebo in our study (2-6%) indicated that
the smokers studied had a low probability of quitting.
For comparison, the quit rates for those on placebo
from studies of first time use of transdermal nicotine
in brief intervention settings range from 4-80/o to
9.10/.'1'2 Although the addition of transdermal
nicotine improved the success rate to 6-4%, it is
reasonable to assume that more intensive interventions
with added treatment components8 could have
improved the success rates further. The general
acceptability of intensive interventions, however, is
doubtful,'3 and most relapsed smokers in the com-
munity will probably choose to repeat a brief interven-
tion similar to the one studied. Alternative approaches
worthy of investigation include higher doses and more
rapid delivery of nicotine.

Rates of continuous abstinence were close to zero in
both groups, indicating that few smokers were able to
maintain complete abstinence soon after the quit day
(table II). The positive treatment effect, measured by
sustained abstinence at week 12 and week 26, supports
the hypothesis that transdermal nicotine may function
to reduce the reinforcing effects of slip up smoking'41'
in addition to its effects on nicotine withdrawal
symptoms.

Reactions at the site of application were more
common if subjects had experienced a reaction during
phase I. This increase, however, may have been due to
greater vigilance and reporting by subjects as there was
also an increased rate of sleep disturbance among
placebo treated subjects who had reported a problem
sleeping during phase I. Nevertheless, the rates
of severe reactions at the site of application and
subsequent withdrawal from treatment during repeated
treatment were very low, suggesting that repeated use
of transdermal nicotine is not accompanied by a
clinically important problem of contact sensitisation.

In conclusion, we have shown that relapsed, nicotine
dependent smokers who are still motivated to stop
smoking can receive important incremental benefits
from repeated treatment with transdermal nicotine
together with brief counselling. Questions remain
about whether more intensive interventions or higher
doses of nicotine could improve the relatively low quit
rates of relapsed smokers further. The likelihood of
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Key messages

* Quit rates for recently relapsed, moderate to
heavy smokers who are motivated to attempt to
stop smoking again are relatively low
* Transdermal nicotine can improve quit rates
when used for a second time in a brief inter-
vention setting
* Questions remain about whether more inten-
sive support programmes or higher doses of
nicotine could be more effective for relapsed,
moderate to heavy smokers
* The likelihood of severe reactions at the site
of application with repeated use of transdermal
nicotine is low
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severe reactions at the site of application with repeated
use oftransdermal nicotine is low.
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