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IRSTRACT 
Smoking cessation programmes have gained greater prominence in Singapore in the face of growing desire among smokers to stop 

smoking. There exists a whole plethora of different methods which are employed in smoking cessation; this reflects the fact that 

.smoking is a compulsive habit which is difficult to stop. Most attempts al smoking cessation fail, and the, failure is largely attributable 

to the addictive properties of nicotine, which causes a withdrawal syndrome when the body is deprived of it. A host of medications have 

been used in the past in an attempt to alleviate this withdrawal syndrome. Of these products, perhaps the most promising are the 

nicotine -replacement products. These products consist of nicotine which is delivered through contrasting delivery systems viz 

polacritex gum, lransdcrnml patches, nasal sprays and inhalers. A review of recent clinical trials assessing the efficacy of the nicotine 

gam and the transdermal nicotine patch was conducted. Of the two products, the transdermol nicotine patch seems to have superior 
pharmacokinetics and fewer side -effects, and may well be the product of choice. 
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INTRODUCTION 
From the time of first publication of the subject in 19501, the 

causal relationship between smoking and lung cancer has now 

been well established. Since then, there has been growing public 
knowledge of the dangers of smoking, with a consequent shift in 

popular perception of the cigarette. A greater interest in smoking 
cessation has emerged in the face of the "wellness" culture now 

sweeping across the developed world, particularly the United 
States. Smoking cessation clinics have become a common fea- 

ture of American worksite health promotion programmes. 

According to the Corporate Wellness Programs 1987 Biennial 
Survey Results conducted in the United States by the Health 

Research Institute, smoking cessation programmes were offered 
in 86.5% of the companies surveyed which carried out worksite 
health promotion of any soot". 

Interest in smoking cessation in Singapore has also risen 

greatly in recent years. Smoking cessation clinics are currently 
run by the Singapore Cancer Society, Youngberg Wellness 

Centre, the Singapore Armed Forces, as well as some govern- 
ment hospitals. 

AN OVERVIEW OF SMOKING CESSATION METHODS 
There exists a whole plethora of different methods employed in 

smoking cessation. While it would he beyond the scope of this 

paper to present a detailed discourse on the various methods, a 

brief overview at this juncture would be useful. 

Broadly speaking, the common methods employed in smok- 

ing cessation are': (i) Self -care, (ii) Smoking cessation clinics 
and groups, (hi) Hypnosis, (iv) Acupuncture, (v) Physician 
counselling, (vi) Mass media and community programmes. 

Department of Community, Occupational and 
and Family Medicine 

National University Hospital 
Lower Kent Ridge Road 
Singapore 0511 

F Alsagoff, MBBS 
Senior Tutor 

H P Lee, MBBS. MSc (Public Health), FAMS, PIPI EM (UK) 
Associate Professor and Head 

Correspondence to: Dr F Alsagoff 
Medical Executive Officer 
TOUCII Community Services 
66/68 East Coast Road 

#07 00 GRTIt Building 
Singapore 1542 

SINGAPORE NIEU ,1 1993; Vol 34: 505-510 

Self -care means simply being able to do for yourself things 

that maintain your health. It involves a personal choice by the 

individual to quit, although he may be aided by self-help guides 

or over-the-counter medication. 
Smoking cessation clinics involve a group approach, facili- 

tated by one or more leaders. Specific approaches may vary but 

generally such clinic programmes would include awareness talks 

on the dangers of smoking, and coping mechanisms for nicotine 
withdrawal. Success depends a great deal on the communicative 
skills of the counsellors and the degree of mutual support ob- 

tained for clinic participants. Clinics may or may not employ 
medication to attempt to lessen wtthdrawal symptoms. In the "5 

Day Plan" inn by the Seventh Day Adventist Church since 1960, 

no medication is advised. In Singapore, the Youngberg Wellness 
Centre offers this package, while the Singapore Armed Forces 

offer a modified "5 Day Plan" to its personnel. 

Hypnosis and acupuncture have not been widely used and 

theirefficacy have also not been validated. Physician counselling 
arises during usual doctor -patient consultations. When a smok- 

ing history is elicited, the patient is counselled by the attending 
physician to stop smoking. This exchange is brief and is not 

usually detailed, and success rates are not very high. However, as 

the number of doctor -patient interactions each day is great, it 

provides an excellent means by which smoking cessation may be 

encouraged. 
Examples of mass mediaandcommunity programmes would 

include the smoking control campaign in Singapore held in 1991 

which included a street party as well as a smoking cessation 

programme aired over television. It would be expected that there 

exists a great diversity in the nature and intensity of such 

programmes. 

PHARMACEUTICALS IN SMOKING CESSATION 
The extstence of such a diversity of smoking cessation methods 

underlie one fact: smoking is a compulsive habit which is 

difficult to stop. Data in 1978 from the National Centre for Health 

Statistics in the United States showed that 59% of all smokers 

studied had tried to quid". This result is fairly similar to results 

obtained in a local study done in 1978 among residents in Telok 
Blangah, which showed that 57% of all smokers surveyed had 

tried to quids). It is reasonable to expect the current percentage of 
smokers in Singapore that have tried to quit to be much higher, 
given the harsher legislative anti -smoking measures as well as 

the greater proportion of non-smokers present locally. Indeed, in 

a nation-wide study carried out in 1987 among Singaporean 

schoolchildren between the ages of 9 and 20, 70.7% of stale 
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smokers and 54.6% of female smokers indicated a desire to stop 
smoking with most of these having already attempted cessation 
prior to the time of survey`'. These findings are encouraging as 

the teenage years are usually the most vulnerable part of life for 
smokers to he initiated into smoking. Most attempts at smoking 
cessation, however, fail, and their failure to quit smoking is 

attributable in large part to the addictive properties of nicotine"'. 
In about 80% of smokers. the cessation of cigarette smoking 

results in the development of a withdraw. al syndromctö9'. The 
withdrawal syndrome has been attributed to nicotinet14121. In- 
deed, nicotine withdrawal 53. ndrome has been recognised as a 

disease entity by the American Psychiatric Association in the 

"Diagnostic and Statistical Manual of Mental Disorders", third 
edition, revised (DSM-III-R. 292.00)1'22 The nicotine -seeking 
behaviour of smokers is described well by the World Health 
Organisation definition of drug dependence as "a behavoural 
pattern in which the use of a given psychoactive drug is given a 

sharply higher priority over other behaviours which once had a 

significantly higher value''''. 
Symptoms of the smoking withdrawal syndrome. include a 

craving for tobacco, irritability, restlessness, anxiety, difficulty 
in concentrating, increased appetite and food intake, and weight 
gain. A host of medications have arisen i n the past to alleviate or 
suppress the symptoms of withdrawal that smokers face with 
dread. These medications include anticholinergics, sedatives, 
tranquilizers, sympathomimet ics and antieonvulsants. Results of 
success have been disappointing. Perhaps from the whole array 
of pharmacologic agents that have been used to date, the nicotine - 
replacement products hold the most promise. 

NICOTINE; REPLACEMENT PRODUCTS 
In recognising nicotine as the chemical reinforcer of the smoking 
habit, Ferno, Lìchneckerts, and Lundgren first advanced the idea 
that it might be possible to develop a product that could replace 
nicotine". This notion was supported by Gritz and Jarviko", 
Russetlt", and Schachter"". Perils further work subsequently 
resulted in the production of "Nicorette". a nicotine -containing 
polacrilex, or chewing gum. 

Nicotine gum is a prescription dung in the form of a sugar -free 
chewing gum containing nicotine, obtained from the tobacco 
plant, which is bound to an ion exchange resin nicotine when 
chewed. The gum is available in 2 mg and 4 mg doses, and is 

chewed each time the patient feels an urge to smoke. Nicotine is 

released from the gum by the chewing action and is absorbed by 
the buccal circulation. [ fence the rate of nicotine absorbed is not 
constant but is dependent oit rate of chewing and proper chewing 
technique. 

A more recently developed nicotine -substitution product is 

the Transdennal Nicotine System (TNS). Nicotine has the phar- 
macological property of being readily absorbed through the skin. 
That nicotine topically applied to the skin may be absorbed to 

significant levels systemically was shown by Rose et al in. 
[984[191 TNS makes use of this property by incorporating nico- 
tine in its free base forni into a patch which can then be applied 
to the body. Muller et alt -01 and Dubois et ale" subsequently used 

the TNS in experiments to determine its phamiacokinetic prop- 
erties. Ciba Geigy has produced a TNS which is marketed under 
the proprietary name "Nicotinell TUS". The product is available 
in three sizes: 10, 20 and 30 cm'. The amount of nicotine released 
from the TNS per cm2 is constant, with the dose delivered 
determined solely by the contact area of the system. The rate of 
nicotine delivery onto the skin for "Nicotine!! TTS" is 0.7mg per 
cm2 per 24 hours''-'. 

Two other forms of nicotine delivery are the nicotine nasal 
spray and the nicotine vapour inhaler. The delivery device for the 

nasal spray is essentially similar to that used to deliver steroid 
nasal splays. such as intranasal beclomelhasone. Both modes of 
nicotine delivery are fairly new and large-scale clinical trials are 

underway to test their elllcacy. 

EFFICACY OF NICOTINE GUM AND 7'I1ß 
TRANSDERMAL NICOTINE SYSTEM 
The efficacies of the two main nicuntie-replacement products in 

smoking cessation were assessed by reviewing clinical trials 
done over the past five years, front 1987 to 1991. 

Nicotine Gunn 

Nicotine guns has proven to be of some benefit when used in trials 
where behavioural support measures are also taught, as in cessa- 

tion clinic settings. In a placebo -controlled, double-blind, 2 -year 
prospective study involving 182 smokers given nicotine gum or 
a placebo, Blondtem obtained success rates o í44.6% of nicotine 
gum users still abstinent after 2 years, compared to 31.3% in the 
placebo group (p < 0.05). 

In Tonnesen st" study of 1 13 smokers who were assessed 

using the Horn -Russell scale to be medium or low dependence 

smokers, the rates of abstinence for nicotine gum users versus 

placebo gum users were 38 3% and 22.6% respectively at one 
year, and 28.3% and 9.4% respectively at two years (p <0.001). 

In the same study, high dependence smokers were given gum 
containing either or mg of nicotine. The rates of abstinence for 
the 2 mg dose versus the 4 mg dose were 12.1% and 44.4% 
respectively at one year (95% confidence interval foi difference 
10-54%), and 6.1% and 33.3% respectively at two years (95% 
confidence interval for difference 7-47%). These results suggest 

that nitrating the dosage of nicotine supplied is an important 
determinant in ensuring success. 

Oswald's125n study of 388 participants in a smoking cessation 
clinic where nicotine gum was used provided abstinence rates of 
38% and 30% at 6 months and one year. There were no controls 
in the study design. Jensen s') trial involved 496 smokers in a 

randomised comparison of the effect of silver acetate, nicotine 
gum and placebo gum. After 12 weeks, he obtained abstinence 
rates of 59% in the nicotine gum group, 50% in the silver acetate 
group and 45% in the placebo group. 'These results were not 
statistically significant. All participants were given counselling 
and support on cessation. At 6 and t2 months, the success rates 
were similar for all three groups, 39.7% and 23.3% respectively. 
These results were not statistically significant. 

Fottmann SP et alt'-" carried out a trial which was named the 
"Stanford Stop Smoking Project". This was a randomised, dou- 
ble-blind, placebo controlled trial that sought to determine the 

effectiveness of nicotine gum combined with self-administered 
relapse prevention materials in maintaining smoking cessation. 
His success rates at 6 month follow-up were 31% for nicotine 
guns users (95% confidence interval 23-38%) and 22% for the 
placebo and no gum groups (95% confidence interval 16-30%). 
The criterion used for abstinence in the study was abstaining from 
smoking for a period of at least seven days, which would account 
for the fairly high rates for abstinence in a minimal intervention 
smoking cessation study. In his study involving 86 treated and 53 

controls, Basler et aim' obtained abstinence rates of 63.9% at 

three months, compared with 3.3% for the control group. At 
twelve months, abstinence rate for the treated group was 52.3% 
This study involved twelve weekly sessions that included behav- 
ioural modification techniques. 

In trials that did not include counselling on coping skills, 
success rates were more modest. Sutton's"" study involved the 
use of nicotine guar in a workplace setting. Out of 172 partici- 
pants who were given the nicotine gum, 12%o were still abstinent 
after one year, with biochemical validation. The control group 
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which had no intervention at all only liad a success rate of 2% 

(95% confidence interval for difference 2-11%). In general 

practice settings, the success rates when nicotine gum is used 

appears to be less evident. Hughes'tJD) study of 315 smokers 

produced rates of 10% for gum users abstinent for 11 months 

versus 7% in the control group (95% confidence interval for 
difference -3 to 10%). Gilbert'st") randomised controlled trial of 
nicotine gum used in primary care settings (n = 223) produced 

results of 8.1% of the study subjects abstinent at one year follow- 
up, as compared to 9.8% in the control group (95% confidence 

interval for difference -9.3 to 6.4%). Shaughnessy strz) trial of 
nicotine gum in a family practice setting similarly produced 

results that did not favour the use of the gum. Out of 99 subjects 

in his trial, 12.2% of nicotine gum users were abstinent at one 

year follow-up, as compared to 20% cessation rate for his control 
group. 

Table I - Summary of results of smoking cessation trials 
using nicotine gum 

Author Study Setting Cessation Rates End Point 

Nicotine 

Gum Users 

Control 

Group 

Blondal T Specialised 44.6% 31.1% 2 years 

Tonnesen Petal Specialised 28.3% 9.4% 2 years 

Oswald JS et al Specialised 30% - 1 year 

Jensen El et al Specialised 23.3% 23.3% I year 

Fortmann SP et al Specialised 31% 22% 6 months 

Basler HD et al Specialised 63.9% 3.3% 3 months 

Sutton Set al Workplace 12% 2% I year 

Hughes JR et al Medical Practice 10% 7% I year 

Gilbert JR et al Medical Practice 8.1% 9.8% I year 

Shaughnessy et al Medical Practice 12.2% 20% I year 

The studies reviewed above suggest that nicotine chewing 

gum is of benefit mainly when used in a specialised clinic setting 

(Table I). When used in general practice, the results are not as 

encouraging. This conclusion is similar to Lam et alista') meta - 

analysis of randomised controlled trials of nicotine chewing 

gum. In his analysis, he found that in specialised clinics, subjects 

treated with nicotine gum had cessation rates of 27%, compared 

to 18°4 for the control group. At twelve months, the rates were 

23% and 13% for nicotine gum users and controls respectively. 

In general practice settings, cessation rates were 17% and 13% 

over 6 months, and 9% and 5% over twelve months for nicotine 

gum users and controls respectively. 

Transdermal Nicotine Systems 

A total of 7 studies on the efficacy of TNS in smoking cessation 

done between 1989 to 1991 were reviewed. Abelin s(^) trial was 

a 3 -month, placebo -controlled randomised double-blind study 

involving use of the TNS on 199 subjects from 21 general 

medical practices. The abstinence rates for the TNS group at the 

end of treatment was 36% while the placebo group had a success 

rate of 23% (p = 0.043). A subsequent study by the same group 

based on the same study design, but involving 31 I smokers, was 

reported by MullerI"). The same results were obtained. 

The difference in efficacy of TNS when used continuously 
as opposed to its use only during wakeful hours was studied by 

Daughtont)b). This placebo -controlled trial involved 158 smok- 

ers. Abstinence rates at the end of the trial were 39% for the 24 

hour nicotine delivery regimen group, 35% for the wakeful hour 

nicotine delivery regimen, and 13.5% for the placebo treatment 

group. The difference in quit rates were not found to be statisti- 

cally significant. After 6 months, abstinence rates were 22%, 

31% and 8% for 24 -hour nicotine delivery regimen, wakeful hour 

nicotine delivery regimen and placebo treatment groups respec- 

tively. These results were not found to be statistically significant. 
Rose's(37) randomised, double-blind trial involved 65 smok- 

ers. The study design also included a behavioural smoking 

cessation programme. Initial abstinence rates of the TNS and 

placebo groups were 55% and 34% respectively (p <0.05). Three 

weeks later, the abstinence rates were 18% and 6% respectively. 

In another trial, Buchkremeros) randomised 131 smokers into 

three groups: TNS users, placebo users and a non-intervention 

control group. All participants underwent behavioural training. 

At the end of 9 weeks, the abstinence rates were 69%, 51.2% and 

44.4% respectively. A randomised double-blind placebo -con- 

trolled trial by Ilurtt39t yielded abstinence rates at 6 weeks of 
treatment of 77% for TNS users, and 39% for placebo patch 

users (p = 0.002). He remarked, however, that beyond 6 weeks, 

a substantial relapse rate occurred in both groups. Finally, in a 

unique double-blind cross over study involving 13 psychiatric 

patients who were not trying to stop smoking, Hartman14t found 

that these patients smoked significantly less cigarettes while 

receiving nicotine patches than when they received placebo 

patches. 

Table II - Summary of smoking cessation 

trials using transdermal nicotine systems 

Author Study Setting Cessation Rates End Point 

INS 
Users 

Control 

Group 

Buchkremer G et al Specialised 69% 52.2% 9 weeks 

Rose JE et al Specialised 55% 34% 4 weeks 

Abelin T et al Medical Practice 36% 23% 3 months 

Hun RD et al Self Help 77% 39% 6 weeks 

Daughton DM et al Self Help 31% 8% 6 months 

DISCUSSION 

Difficulties in interpretation of results 
A discussion based on the review of smoking cessation trials 

must surely begin with the problems faced in comparing trial 

results. For any study on smoking cessation to be meaningful, the 

parameter used to measure success must be uniform and stand- 

ard. A reduction in the number of cigarettes smoked cannot then 

be used as a parameter since the amount of nicotine and tobacco 

products taken into the body system depends not just on the 

number of cigarettes smoked, but also on the depth of each 

inhaled puff. Hence the only acceptable end -point for measuring 

success of any smoking cessation trial should be total abstinence 

from smoking. In the review, therefore, reports based only upon 

decreased cigarette consumption were excluded. 
Relapse rates for smoking cessation programmes arc gener- 

ally high and as such, the later the lapse before follow-up, the 

poorer would be the expected results. In the studies reviewed. 

there were marked variations in the length of follow-up in the 

different studies. Trials involving transdermal nicotine patches 

had particularly short follow-up periods, probably as a result of 

the relative newness of the product. In addition, the studies also 

incorporated different control designs. Both of these factors 

prevent meaningful comparison of results between each indi- 
vidual study. Conclusions can only be drawn by comparing the 
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abstinence rates between nicotine -replacement usage and pla- 
cebo -controls within each study. 

Herein lies yet another problem. Is it reasonable to expect that 
the efficacy of any smoking cessation product be reflected by 
permanent, or at least long term, abstinence? Consider the 
medical analogy of a patient with pneumonia due to penicillin - 
susceptible bacteria. Having been cured of his pneumonia, do we 
judge the antibiotic as ineffective if after twelve months, he again 
succumbs to pneumonia? In this situation, we clearly would not. 
In the case of cigarette addiction then, are we justified in assum- 
ingthe smoking cessation method tobe ineffective if after twelve 
months of successful cigarette abstinence, he relapses into smok- 
ing again? The issue here is to distinguish between initiating 
smoking abstinence and subsequent relapse prevention. In initi- 
ating smoking abstinence, nicotine replacement has a role to play 
in overcoming physiological dependency. However, relapse 
prevention requires the patient to overcome his behavioural 
dependency on the cigarette. Success in the long term would thus 
depend on effective behavioural modification. A clear distin- 
guishing line between initiation of abstinence and felapse pre- 
vention has not yet been delineated, which is due to the marked 
inter -individual variation that exists among smokers. 

In this light, the extent to which behavioural support is given 
would also constitute a confounding variable in comparing 
between trials, unless there is uniformity in intensity and nature 
of the support. This was not so among the various trials reviewed. 

Other confounders include demographic factors (such as age, 

sex, highest educational level achieved, socio-economic status 
and ethnicity), physiologic factors (such as strength of nicotine 
dependence, state of hepatic metabolism, severity of withdrawal 
symptoms, amount of weight gain), number of prior quit at- 
tempts, cultural factors (especially the cultural beliefs that shape 
the person's perception of smoking), and the motivation of the 
subjects to quit". 

Another commonly encountered problem in smoking cessa- 
tion trials lies in the validation of smoking cessation. Often, 
published success rates are based on patient self -reported infor- 
mation. This is often higher than objectively measured datattt. 
Biochemical validation of smoking cessation is readily avail- 
able; the markers which may be used are carbon monoxide, 
thiocyanate or cotinine. Carbon monoxide may be measured in 
the blood as carboxyhaemoglobin, or simply in expired air. It 
yields a sensitivity and specificity of about 90%. Thiocyanate can 
be measured in serum, urine or saliva but sensitivity and specificity 
are poor because of the long half-life and presence of thiocyanate 
in commonly consumed food products like leafy vegetables, nuts 
and beer. Cotinine can be measured in urine, serum and saliva, 
and has a sensitivity of 96-97% and specificity of 99-100%. It 
would be the marker of choice but the main disadvantage of using 
cotinine as a marker lies in its cost. For large scale studies, carbon 
monoxide provides an acceptable degree of discrimination and is 
considerably cheaper and simpler to applyt4344t. Not all studies 
reviewed utilised objective biochemical validation. 

Having mentioned all the difficulties inherent in comparing 
smoking cessation trials, it can only be deduced from the trials 
reviewed that nicotine replacement systems appear to be of some 
benefit in most instances. The use of systems appears to show the 
most benefit when incorporated as part of a multi -component 
therapy. Usage of these products also appear to give better results 
when the patients are motivated and highly nicotine -dependent. 
Results of nicotine replacement systems when used in general 
practice settings have been disappointing. These findings are 
consistent with a review of anti -smoking products by Gourlayt4't. 

The presence of so many confounding variables prevents a 

meaningful comparison of the efficacy of the two nicotine - 

replacement products in the review. The studies reviewed do 
suggest a trend, however, that transdermal nicotine systems are 
more efficacious. Perhaps the choice between using nicotine gum 
or the transdermal nicotine system may be better made based 
upon their different pharmacokinetics and side -effects. 

Pharmacokinetics 
The pharmacokinetics of nicotine delivery by the two nicotine - 
replacement products differ significantly. Nicotine is released 
from nicotine gum upon chewing. Ideally, the nicotine released 
is absorbed through the buccal circulation and enters the systemic 
circulation. In order that a stable plasma nicotine level be reached, 
the gum should be chewed regularly and slowly throughout the 
day. Failure in compliance leads to fluctuations in plasma levels. 
This commonly occurs when the patient chews the gum too 
vigorously or rapidly, resulting in a large dose of nicotine 
suddenly entering the systemic circulation. This may result in an 
increase in heart rate, blood pressure, stroke volume, cardiac 
output and coronary blood flow. There may be concomitant 
cutaneous and systemic venous vasoconstriction. Also when this 
happens, a significant amount of nicotine released passes into the 
gastrointestinal tract and is absorbed in the gut. The nicotine thus 
absorbed enters the portal circulation and undergoes first pass 
effect in the liver resulting in a systemic trough level of nicotine 
that is lower than expected based on analysis of nicotine in the 
chewed gumt46t. 

Failure to comply with instructions on proper usage of the 
gum is common due to the difficulty in chewing the gum and its 
unpalatable taste. Plasma nicotine levels also dip significantly 
during sleep when the gum cannot be used resulting in a low 
plasma nicotine level when the patient awakes. This is significant 
as a low plasma nicotine level is suggested to be the cause for 
early morning cigarette craving. For heavy smokers attempting 
to stop smoking, these early morning cravings were felt to be 
especially severe"). Nicotine deficiency symptoms which are 
alleviated by nicotine -supplying behaviour (chewing gum) serves 
also as a positive reinforcement to nicotine seeking and nicotine 
addiction may thus not be extinguishedt4Bt. 

Transdcrmal nicotine systems have the advantage over nico- 
tine gum in not requiring an active response by the patient in order 
to attain nicotine release. Nicotine is released across the skin into 
the systemic circulation through passive diffusion. The rate of 
diffusion is constant and depends only on the contact surface 
area. Furthermore, the patch can he used over 24 hours, thereby 
ensuring constant plasma nicotine levels throughout the day. The 
early morning nicotine dip is also avoided. 

The side -effects for nicotine -replacement products can be 
broadly divided into two categories: those which are due to 
nicotine and is systemic in effect, and those which are due to the 
mode of nicotine delivery, which is local in effect. The symptoms 
of nicotine intoxication, such as nausea, vomiting, pallor, weak- 
ness, dizziness, lightheadedness, headache, and sweating, are 
possible side effects for both nicotine gum and the transdermal 
nicotine patch. Nicotine gum has, in addition, some inherent 
disadvantages. Chewing gum may not be socially acceptable to 
every smoker willing to give up the habit. The nicotine released 
by the gum can irritate oral and gastric mucosa, cause indigestion, 
eructations, anorexia, hiccups, and impair the sense of tastet4aso> 

Hence nicotine gum is contraindicated for smokers with oral or 
pharyngeal inflammation or with a history of oesophagitis or 
peptic ulcers". Chewing the gum may also lead to muscular jaw 
ache, and is not suitable for smokers with temporomandibular 
joint disease. Smokers with artificial dentures would have to 
renounce this type of nicotine -replacement completely152t! 

Transdermal nicotine systems, by virtue of its mode of 
delivery, are free of the mechanical and gastrointestinal side 

508 



effects inherent in nicotine gum. Apart from putting on the patch, 

the smoker (toes not require any other active involvement. The 
patch also does not restrict his daily activities in any way. The 

main side effect of using the TNS, apart from possible nicotine 
intoxication, is erythema and pruritus of the skin at the contact 
area. In a clinical study of 183 TNS users, it was found that 53% 

of the patients developed pruritus, and 39% developed erythema. 
Most symptoms were slight or moderate in severity. However 6 

patients developed genuine contact allergy (type IV, delayed 
type reaction), which proved in 5 cases to be induced by the 

nicotine contained in the patches(". Skin erythema and pruritus 
thus produced may be minimised in most cases by rotating the 

site at which the TNS is applied. However it is best to avoid its 

use in cases of hypersensitivity of the skin to nicotine and 

systemic skin disease. 
The superior pharmacokinetics of the transdermal nicotine 

system over nicotine gum, its greater ease of application (which 
would ensure greater patient compliance) and fewer and less 

severe side effects would form the basis for the author's choice of 
the transdermal nicotine system as the more suitable form of 
nicotine substitution product. However, longer follow-ups in 

trials are needed to assess long term efficacy, especially when the 

patient has stopped using the 'FNS completely. 

Nicotine Addiction and Nicotine -Replacement 
The role of nicotine replacement in treatment of nicotine addic- 

tion may seem unacceptable to some. However, literature seems 
to suggest that they work, for which several explanations are 
possible. The prescription of nicotine medication would involve 
a health professional in the treatment process, which may moti- 
vate greater efforts put in by the patient as he would be account- 

able to someone. Furthermore when the risk is personalised, a 

change in behaviour is more likely". The physician in charge 
would also be able to tailor the dosage and frequency of nicotine 
delivery to suit the individual. These factors would enhance the 

pharmacological effects of the nicotine present in nicotine - 
replacement products. 

In the final analysis, though, the addiction to psychoactive 
nicotine presents only one facet of the smoking process in chronic 
smokers191. The smoker must also be helped to face the behav- 
ioural components of his habit, so individualised counselling 
remains essential. It is logical to assume that a smoker is not 
completely free of his cigarette addiction until he is successfully 
abstinent without the use of any forms of nicotine at all. Nicotine 
replacement products have an adjuvant role in therapy in allow- 
ing the body to cope with the physiological aspects of nicotine 
withdrawal. They cannot be the mainstay of treatment, as all trials 
involving only the use of such products have yielded very poor 
results. In the end ,while the use of nicotine- replacement may be 

helpful in tapering off the physiological components, the behav- 
ioural component must be decisively altered to ensure a lasting 
cessation. Perhaps the role of nicotine -replacement products 
would thus be in highly motivated, highly dependent smokers, to 

facilitate the behavioural coping process, so that the patient 
would then be more capable of dealing with the nicotine with- 
drawal process which must inevitably come when the nicotine 
replacement product is removed. 

CONCLUSION 
Nicotine -replacement products have an adjuvant role to play in 

smoking cessation. Their greatest efficacy is obtained when used 
in highly motivated, highly dependent smokers, in a specialised 
cessation clinic where behavioural support is the mainstay of 
treatment. Of the two nicotine -substitution products reviewed, 
the transderm al nicotine system seems to have superior 
pharmacokinetics and fewer side -effects, and may well he the 

product of choice. 
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