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Introduction

Thromboangiitis obliterans (TAO) or Buerg-
er’s disease is a non-atherosclerotic, non-necrotiz-
ing, occlusive, inflammatory vascular disease.
This often results in decreased blood flow to the
distal extremities and subsequent increased risk of
amputation. The mean age at onset of TAO is 34.5
years, and the male-female ratio is 7.5:1. The clin-
ical picture typically occurs in young male smok-
ers, with the onset of symptoms before the age of
40 to 45 years. It is characterised by claudication
of the feet, legs, hands or arms and by acrally lo-
calised, non-healing ulcerations, which frequently
prompt patients to see a physician [1].

The precise etiology of TAO is unknown. Ge-
netic predisposition, autoimmune mechanisms and
platelet dysfunction have all been suggested as po-
tential etiologic factors [1]. Some cases of Buerg-
er’s disease in association with hypercoagulable
states have also been described [1, 2]. Neverthe-
less, the association between the use of tobacco,
especially cigarettes, and the development of TAO
is irrefutable [1, 3].

The most important component of the treat-
ment of TAO is smoking cessation. The only
proven strategy to prevent progression of the dis-
ease and avoid amputation is the complete discon-
tinuation of cigarette smoking or the use of tobac-
co [1, 4, 5]. Substantial improvement of the dis-
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Aim. Describe the smoking characteristics and the re-
sults of a smoking intervention programme involving 27
cigarette smokers with Thromboangiitis Obliterans
(TAO).

Methods. Clinical records of all cigarette smokers
with TAO that attended our smoking treatment clinic
from 1990 to 2004 were reviewed. Demographic and
smoking characteristics, the type of smoking treatment re-
ceived and its efficacy and safety up to 12 months was ab-
stracted. Treatment consisted of the combination of be-
havioural and pharmacological treatment. The behaviour-
al treatment was delivered in eight individual visits: one
baseline visit and seven follow-up visits. Pharmacological
treatment consisted of combinations of nicotine patches
and nicotine gum (NRT) and/or bupropion. This is an‘in-
tent to treat’ analysis. A descriptive analysis of the vari-
ables was performed. Qualitative variable relationships
were tested using the χ-square test for independence, or
Fisher’s Exact Test when expected values were less than
five. Statistical significance was accepted at a level of
p<0.05.

Results. 27 cigarette smokers (23 male and 4 female),
mean (SD) age 36.07 (7.23), mean FTND-score 8.4 (1.4),
smoked a mean of 29.6 (7.71) cigarettes daily. They attend-
ed our clinic a mean of 45.48 (8.63) months after onset of
TAO. Their mean number of attempts to stop was 3.22
(2.75). The continuous abstinence rate decreased from 29%
at the end of treatment to 18.5% at 12-month follow up. The
seven day point prevalence abstinence rate at the 12th

month of follow up was 40.7%. We found that continuous
abstinence at 6 and 12 months was more frequent among
those with multiple previous stop attempts (p=0.003 and
p=0.001, respectively). There were no significant differences
in abstinence outcomes between groups. Incidence of ad-
verse effects was similar to other smokers seeking treat-
ment. All the smokers who achieved continuous tobacco ab-
stinence had improvement in their disease and none of them
underwent amputation, compared to 50% of those who re-
sumed smoking and later required an amputation.

Conclusions. Continuous abstinence rates among
treated cigarette smokers with TAO are relatively low, but
abstinence does improve symptoms and reduce the likeli-
hood of amputation. More aggressive treatment pro-
grammes need to be developed for this high risk, highly to-
bacco dependent population.
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ease is associated with tobacco abstinence and pro-
gressive worsening with continued smoking. In a
series of 89 patients with TAO, 52 (58%) contin-
ued to smoke and 37 (42%) stopped after diagno-
sis. Of the patients who stopped smoking, only 2
(5%) underwent amputation in comparison with 22
(42%) from the group that continued to smoke [6].
However, a substantial number of patients with
TAO continue to use tobacco despite progression
of disease and amputation [7, 8].

Descriptions of the smoking characteristics
and the tobacco abstinence rates among smokers
with TAO who received treatment for their tobac-
co use are scarce. The present paper describes a
group of 27 cigarette smokers with TAO who re-
ceived treatment in a tobacco intervention clinic in
Spain. Analysis of smoking characteristics and the
effectiveness and safety of tobacco interventions
used are described.

Methods

This is a descriptive, retrospective report of 27
cigarette smokers suffering from TAO that attend-
ed a clinic specifically for treatment of their tobac-
co use from 1990 to 2004.

The clinical records of all cigarette smokers
identified with TAO that attended the clinic from
1990 to 2004 were reviewed. Information concern-
ing demographic and smoking characteristics, in-
cluding sex, age, age at onset of tobacco use, num-
ber of previous attempts to stop, number of ciga-
rettes smoked daily, number of pack/years, FTND
score and expired air carbon monoxide (CO) were
collected. The type of tobacco treatment medica-
tions received, side-effects of these treatments and
self-reported tobacco abstinence rates verified by
expired CO at 2, 4, 8 and 12 weeks, 6 and 12
month follow-up were abstracted and analysed.

The tobacco intervention used consisted of the
combination of behavioural and pharmacological
treatment. The behavioural treatment was deliv-
ered in eight individual visits: an initial visit and
seven follow-up visits. At the initial visit medical
and smoking histories were obtained. The patient
received intensive behavioural counselling, self-
help materials, and a quit date was chosen. The
strong relationship between TAO and tobacco con-
sumption and tobacco abstinence as the most im-
portant aspect of treatment of TAO was empha-
sised to the patient. Pharmacological treatment
was prescribed and patients were instructed in ap-
propriate use. The initial visit lasted approximate-
ly 25-30 minutes.

At follow-up visits patients received addition-
al intensive individual counselling. Patients were
instructed in how to cope, manage stressful situa-
tions, and prevent relapse. Continuous abstinence
and 7-day point prevalence abstinence and adverse
effects of the medication were assessed. Each fol-
low-up visit lasted approximately 10-15 minutes.
Continuous abstinence was defined as not smoking
even a puff from the quit-date. An expired air CO
of ≤5 ppm verified self-reports. Point prevalence
abstinence was defined as not smoking during the

last seven days and this self-report was verified by
an expired air CO of ≤5 ppm.

Pharmacological treatment consisted of com-
binations of nicotine patches, nicotine gum and/or
bupropion for 12 weeks. Ten patients received a
combination of 16-hour nicotine patches and nico-
tine gum. Seven patients received a combination
of 24-hour nicotine patches and nicotine gum. Ten
patients used a combination of 16 hour nicotine
patch, nicotine gum and bupropion.

Statistical Analysis

A descriptive analysis of the variables was per-
formed. We did an ‘intent to treat’ analysis, consid-
ering those lost to follow-up as smokers. Measure-
ments of qualitative variables are expressed in ab-
solute values and as percentages, while measure-
ments for continuous quantitative variables are giv-
en as means and standard deviations. Qualitative
variable relationships were tested using the χ-square
test for independence, or Fisher’s Exact Test when
expected values were less than five. Statistical sig-
nificance was accepted at a level of p<0.05.

Results

Demographics and smoking characteristics

Twenty-seven smokers (23 male and 4 fe-
male), mean (±SD) age 36.07 (7.23), attended our
clinic a mean of 45.48 (8.63) months after having
been diagnosed with TAO. They smoked a mean
of 29.6 (7.71) cigarettes daily, smoked a mean of
29.43 (12.14) pack/year. They had a mean FTND
score of 8.4 (1.4) and a mean value of 30.8 (6.3)
ppm of expired air CO at their initial visit. The
mean number of previous stop attempts was 3.2
(2.7). Five had never tried to quit.

Continuous abstinence

Table 1 shows the continuous tobacco absti-
nence rate at 12-month follow-up by the type of
pharmacological treatment received. The rate of
continuous abstinence declined progressively from
70% at the end of the 4th week, 29% at the end of
pharmacological treatment and 18.5% at the 12th

month of follow-up. There were no significant dif-
ferences in the continuous abstinence rate based on
type of nicotine patch received (p=0.86 at 6
months and p=0.94 at 12 months). Comparison be-
tween the group who received only NRT and the
group who received combination therapy (NRT
plus bupropion) did not demonstrate any differ-
ences (p=0.47 and p=0.62 at 6 and 12 months, re-
spectively).

There was no relationship between age, sex,
number of cigarettes smoked daily, level of CO in
expired air or FTND-score and success or failure.
We, only found that continuous abstinence at 6 and
12 months follow up was higher among those with
multiple previous stop attempts. (p=0.003 and
p=0.001, respectively)
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Point prevalence abstinence rate at 12th month
follow up

At the 12th month of follow up the 7-day point
prevalence, the abstinence rate was 40.7% (11 out
of 27). There were no significant differences in the
point prevalence abstinence rate based on type of
nicotine patch received. Comparison between the
group who received only NRT and the group who
received combination therapy (NRT plus bupropi-
on) did not demonstrate any differences.

Use of treatment

Nicotine patches plus nicotine gum therapy
were prescribed to 17 patients. Twelve completed
the prescribed course of treatment. 5 of the 17 pa-
tients who commenced this treatment did not re-
turn for visits and were lost to follow-up. The com-
bination of nicotine patches, bupropion and nico-
tine gum were prescribed to ten patients, seven of
whom completed treatment. Three out of ten pa-
tients who commenced this treatment did not re-
turn for visits and were lost to follow-up. We did
not find significant differences between treatment
groups.

Incidence of Adverse Effects

Twelve patients experienced adverse effects: 7
out of 17 (41%) who used NRT alone and 5 out of
10 (50%) who used NRT plus bupropion. There
were no significant differences between types of
medication: p=0.4; OR 95% CI 1,4 (06-2.0). Those
who experienced an adverse event were more like-
ly to be continuously abstinent than those who did
not experience an adverse effect (OR 0,179 95%
CI, 0,032-0,985; p=0.04). Those with greater
pack/years of smoking also experienced more ad-
verse events (p=0.001). Insomnia was the most
common adverse effect among those who were
taking bupropion, and pruritis and rash at the patch
site among those treated with nicotine patches.
There were no reports of increased TAO symp-
toms such as claudication that could be attributed
to the medications. No one discontinued treatment
because of an adverse event.

Clinical Outcomes

One year of clinical outcome information was
available for 19 of 27 patients. Five were abstinent
from smoking and 14 continued smoking. All of
the abstainers noted improvement in their symp-
toms and none of them had undergone amputation.
In contrast, 7 out of 14 (50%) who continued
smoking required one or more amputations.

Discussion

In this paper, we describe the characteristics
and outcomes of 27 cigarette smokers with TAO
who were treated in an outpatient clinic specialis-
ing in the treatment of tobacco use. We present the
results in an intent-to-treat analysis. To our knowl-
edge this is the first series of smokers with TAO
that describes tobacco treatment outcomes for pa-
tients with that disease.

This was a group of highly dependent, primar-
ily male smokers with heavy cigarette use who had
tried to stop a number of times before (only five
had made no previous stop attempts). In a recent
epidemiologic, multi-center, population-based
Spanish study that we conducted to analyse the
differences in smoking characteristics between
healthy smokers and smokers with COPD, we
found that the mean number of cigarettes smoked
daily was 24.2 in the group of smokers with COPD
and 18.5 in the group of “healthy smokers” [9]. We
also found that only 10% of the “healthy smokers”
and 28% of the COPD smokers had a FTND score
of ≥7. In our current study, the mean number of
cigarettes smoked daily was higher (29.6 cpd) and
all the patients had FTND scores of >8. (FTND is
a measure of nicotine dependence: a score of 6 or
more indicates severe nicotine dependence.)
Clearly, this sample of patients with TAO is a self-
selected sample comprised of those smokers who
demonstrated such a heavy dependence on tobacco
that they were not able to quit previously in spite
of suffering from this disease.

This heavy dependence is reflected in the rela-
tively low continuous abstinence rates achieved
with treatment by this population of cigarette
smokers. The continuous tobacco abstinence rate

Table 1. - Continuous abstinence rate. Number of abstainers at each visit. ‘Intention to treat’

Treatment 4 weeks 8 weeks 12 weeks 6 months 12 months

16 H NP. + NG 7 4 3 2 2
N=10 70% 40% 30% 20% 20%

24 H NP + NG 5 3 2 2 1
N=7 71% 43% 28,5% 28,5% 14% 

B +16 NP + NG 7 4 3 2 2
N=10 70% 40% 30% 20% 20%

Total (n = 27) 19 (70%) 11 (40%) 8 (29%) 6 (22%) 5 (18,5%)

16 H NP= 16 hour-nicotine patch; 24 H NP= 24 hour-nicotine patch; B= bupropion; NG= nicotine gum.
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declined from 70% at 4 weeks, 29% at 12 weeks,
22% at 6 months and 18.5% at 12 months after
starting treatment. This is in contrast to the results
in a large group of Spanish smokers who received
less intensive treatment and yet achieved continu-
ous abstinence rates of 53% and 38.8% at 3 and 6
months, respectively [10]. They smoked a mean of
25.2 cigarettes daily and more than 50% of them
had a FTND score of <6. Our outcomes, however,
are consistent with several other series of smokers
with TAO demonstrating continued smoking de-
spite progression of disease [6]. In a group of 26
patients with TAO only 19% could stop smoking
and in another series of 39 patients only 2 (5%)
discontinued tobacco use [7, 8]. This was an in-
tent-to-treat analysis, considering those lost to fol-
low-up as smokers so our results are conservative
as some of those who did not return could have
stopped smoking because of our intervention.
When we consider 7-day point prevalence absti-
nence rate at the 12th month follow up, the result is
more optimistic at 40.7%. This is in accordance
with the relapsing and remitting nature of the dis-
ease, so many of those who relapsed at the begin-
ning were abstinent again at one year follow
up. However, clearly, complete and permanent ab-
stinence must be the ultimate goal of treatment for
this high-risk population of smokers.

Our prescribed treatment consisted of a combi-
nation of behavioural, chemical dependence and re-
lapse prevention therapy. Components of the behav-
ioural treatment included eight individual sessions
addressing the strong relationship between TAO
and smoking, stress management, coping strategies
for high risk situations, social and family support
and relapse prevention strategies. Although 19 pa-
tients used pharmacological treatment for the rec-
ommended three months, only eight (42%) of them
maintained continuous abstinence for those 12
weeks. The rest (11 patients) relapsed intermittently
during the treatment period and resumed smoking
completely between the 3rd and 4th months of fol-
low-up. Despite their serious disease, eight patients
chose not to continue the treatment programme and
subsequently were lost to follow up.

Our finding of 6th and 12th months continuous
abstinence more frequent among those with multi-
ple stop attempts has also been noted by others
[11]. It is known that each quit attempt can provide
the smoker with information and skills that can be
used more properly in future attempts to stop.

In this small sample, we did not find any rela-
tionship between long-term tobacco abstinence
and the type of pharmacological treatment used.
The efficacy of NRT alone was similar to the effi-
cacy of the combination of NRT and bupropion.
Adverse effects of the pharmacotherapy occurred
in the same proportion as in treated smokers in
general [12], but were more frequent in those who
higher pack/years of smoking. It is important to
note that we did not find an increase in TAO symp-
toms (such as claudication) while patients were on
NRT.

The importance of treating tobacco use in pa-
tients with TAO cannot be overstated. None of the

patients who succeed in continuous abstinence un-
derwent amputation and all of them had improve-
ment in their symptoms. In contrast, 50% of those
who continued smoking suffered amputations. Al-
though during the last decade, it was proposed that
the use of nicotine replacement could aggravate
TAO [1], more recently the use of NRT in patients
with TAO and other cardiovascular diseases has
been demonstrated to be safe [6, 13-17]. The high
levels of dependence demonstrated by this sample
of patients and the relatively low success rates
achieved with a fairly intensive outpatient treat-
ment programme suggests we need to explore even
more aggressive treatment for this population of
patients who at very high risk of morbidity and
mortality as a result of their tobacco use. Medica-
tion use for longer than 12 weeks, and/or higher
doses of nicotine replacement therapy may in-
crease tobacco abstinence rates in this highly de-
pendent population [18]. An inpatient treatment
programme, utilising higher doses of medications
in combination with more intensive individual and
group counselling may be more appropriate for
this population [15, 19]. In such a setting, patients
could also be monitored much more closely for ad-
verse effects and medication adjustments made
more quickly. This approach to treatment may
seem extreme, but for patients with TAO this may
provide the greatest chance of achieving tobacco
abstinence and avoiding amputation and early
death.

In this paper, we describe the characteristics
and outcomes of 27 cigarette smokers with TAO
who received treatment for smoking cessation. Its
major contribution is the finding that the smokers
with this disease are so extremely dependent and
that no patient that stopped smoking needed am-
putation. In the population of smokers there is on-
ly 1% of smokers with such dependence [20].
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