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Nicotine withdrawal symptoms are the major cause of
relapse in smokers. Withdrawal symptoms and relapse
most frequently occur within the first few days of a quit
attempt. Fifty per cent of spontaneous quitters relapse
within the first week (Garvey, Bliss, Ryan, & Hitchcock,
1992). It has been shown that there is an inverse relation-
ship between nicotine withdrawal symptoms and baseline
nicotine plasma levels (Russell, 1990; Hurt et al., 1993). It
has also been shown that smokers are not a homogenous
group and that they show intersubject variations in these
baseline plasma nicotine levels (Hurt et al., 1993). Nicotine
levels derived from smoking vary between individuals due
to individual pharmacokinetics and the manner (or topog-
raphy) of their smoking (Russell, 1990). Smokers’ nicotine
plasma levels just (2 minutes) after smoking a cigarette may
range from 10 to 80 ng/ml irrespective of brand, strength,
numbers of cigarettes per day or past history of smoking
(Russell, 1990; Hurt et al., 1993).

Nicotine replacement therapy (NRT) has been
shown to be effective in aiding some smokers to quit
smoking; however, single forms of NRT have shown
poor (20%–25%) long-term abstinence rates (Silagy,
Lancaster, Stead, Mant, & Fowler). It has been shown
that a majority of smokers when using any single type of
nicotine replacement therapy are not adequately receiv-
ing ‘replacement’ doses (Hurt et al., 1993; Benowitz:
1991). Plasma levels rarely achieve 15 ng/ml with any
single fixed dose nicotine replacement therapy (Table 1).

Additionally, irrespective of dose, peak plasma levels
using nicotine patch may occur 6 to 8 hours after initial
application (Lane et al., 1993; Russell, 1988). There may
also be an initial higher level of nicotine on the first day of
patch wearing due to remnant nicotine from the previous
day’s smoking and nicotine derived from nicotine patches
only reach a steady state dose after three days of continu-
ous wear, with no accumulation (Hurt et al., 1993).

In a review of NRT use in Australia, Paul, Walsh and
Girgis (2003) showed one third of Australian smokers
had used a form of NRT, that most of these (61%) had
used a form of NRT for no more than 2 weeks and that
one third of NRT users smoked concomitantly.

On the basis that a single form of nicotine replace-
ment was inadequate, that concomitant smoking using
NRT was safe (Hurt et al., 1993), that it took many hours
to achieve an adequate nicotine plasma level and that
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Many smokers have not succeeded in quitting using a single nicotine replacement mode. An algo-
rithm was developed for clinicians to enhance success rates when recommending nicotine

replacement therapy (NRT) to smoking patients. The algorithm is based on clinical experience with
chronic smokers with respiratory illnesses attending one-on-one smokers clinics in the Central Sydney
Area Health Service. Based on transdermal nicotine therapy (patch) other forms of NRT are added if
required for ‘breakout’ smoking for 2 weeks. Outcomes have shown 60% confirmed continuous absti-
nence at 3 months. Smokers can be safely and successfully treated symptomatically for nicotine
withdrawal relief using combination NRT aggressively. This enhances treatment efficacy by minimising
relapse in the first few weeks and months of quitting.

Table 1

Comparison of Mean Nicotine Peak Plasma Levels From Cigarettes
and Some NRTs Available in Australia

Cigarettes NRTs

Any cigarette (brand and number 1 × 2 mg nicotine gum/lozenge/
irrelevant) range: 10–100 ng/ml sublingual tablet = 7 ng/ml
depending on topography of smoking 1 × 4 mg nicotine gum/lozenge
(deep inhalations can double blood levels) = 15 ng/ml

1 × 21 mg nicotine patch
= 10 ng/ml
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patches were simple to use, a regimen of NRT dosage
based on symptoms of withdrawal an easy to follow algo-
rithm (Figure 1) was developed for practical clinical use.

Method
All smokers were started on a 21mg nicotine patch, as
there is good compliance with this product. The patch
was applied immediately before sleep. To ensure ade-
quate dosage of NRT the first follow-up was within 3
days, but not sooner than commencing patch therapy as
smoking ‘breakout’ and/or cravings while using NRT is
often experienced within this period after commencing
treatment. Additional NRT is then recommended if
required and a second follow-up again occurs within 3
to 4 days and more if necessary to adjust doses. Included
in this algorithm are instructions regarding duration of
treatment. A 7-week treatment is recommended on the
same high dose patch and, as there is no evidence that
weaning off NRT is required (Fiore, 2000), treatment
may abruptly stop thereafter.

Contraindications
As there are no contraindications in cardiac disease if
the patient is still smoking and non-NRT has failed
(Fiore, 2000), we recommend immediate use following
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the algorithm, as soon as is the patient is stable in these
cases. There are concerns about using chronic nicotine
delivery devices such as nicotine patch in pregnancy
(Cohen et al., 2005). In pregnancy or likelihood of preg-
nancy, where nonuse of NRT has failed, we recommend
other forms of NRT rather than a patch. Gums, inhalers,
lozenges or sublingual tablets containing nicotine deliver
low pulsatile doses of nicotine that simulate smoking
but allow for short remissions between doses.

Outcomes Using the Algorithm
In an independent review of a cohort of referred smokers
diagnosed with respiratory illness attending the smokers’
clinic (n = 62) 60% showed 3 months validated (expired
carbon monoxide, Bedfont® Smokerlyser) point preva-
lence abstinence on their combination therapy regimen
according to the algorithm (Holt, Frommer, Faundez, &
Madronio, 2004). Patients who did not attend for follow-
up were treated as smokers. All patients attending our
smoking cessation clinic had made multiple quit attempts
and all had used at least one single form of NRT in the
past. Combinations recommended ranged from the
wearing of two 21 mg nicotine patches and/or the addi-
tion of 2 or 4 mg nicotine gum, inhaler, sublingual tablets
and lozenges when required for ‘break-out’ smoking. The

BBBiiittttttooouuunnn CCCooommmbbbiiinnnaaatttiiiooonnn NNNiiicccoootttiiinnneee RRReeeppplllaaaccceeemmmeeennnttt TTThhheeerrraaapppyyy AAAlllgggooorrriiittthhhmmm###

If suitable *  1 x 21 mg nicotine transdermal patch (commence just before sleep, change each night** )
If within 4 days this .…..

A
Eliminates both smoking

and urges to smoke
completely.

B
Reduces smoking > 5 but < 10/day

Add liberally either 4 mg
nicotine gum/lozenge /

inhaler/sublingual tablet
*** for ‘breakout’ smoking

If smoking and urges to smoke
eliminated (if not go to C)

C
Reduces smoking but to > 10/day

Add a second 21 mg patch for
daytime only

 (one patch at night – two in daytime)
†

If smoking persists go to B (i.e., 2
patches  + B)

D
Eliminates smoking however

urges/symptoms of
withdrawal persist.

Either treat behavioural cues
or go to B

Continue for 2 weeks then reduce added ‘breakout’ NRT

Continue 1 x 21 mg nicotine patch for a minimum of 7–8 weeks, then either spontaneously stop or alternate patch wearing days (one day on/one day off) for
a further week, then off ††

*     KEEP IN MIND CONTRAINDICATIONS: (1) PREGNANCY OR LIKELIHOOD (Use other more pulsatile form of NRT)
(2) RECENT CARDIOVASCULAR EVENT (within 48 hours)

**   Applying patch last thing before sleep allows the slow rise of nicotine overnight — the likelihood of first cigarette of the day ‘urge’
       is strongly diminished.
*** Either 4 mg nicotine gum or lozenge depending in patient choice. Inhaler or sublingual tablet recommended over the others
       if patient needs faster reinforcement.
†     No evidence in the literature or in our experience of toxicity. Consider reducing concentrations if nausea occurs.
††    There is no evidence in the literature for wearing (or reduction) of patch strengths.

Figure 1

Bittoun Combination Nicotine Replacement Therapy Algorithm#
Note. #Based on ‘Combination Therapy in Hard to Treat Smokers’, paper presented at the Second National Conference on Tobacco Control, Melbourne and TSANZ Annual General Meeting,

Adelaide, March 2003.
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to use combination nicotine replacement therapy more
intensively and to understand that it is safe and that it
may enhance success rates. Using this algorithm, nico-
tine replacement therapy is less likely to be nicotine
‘relapsement’ therapy.

Disclosure
The author has received financial grants from time to
time throughout her career from pharmaceutical com-
panies producing nicotine replacement therapy.

Funding for this study: Nil.
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Limitations
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their own medication.

Failure rates of over the counter NRT may be
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