
obstruction and low rates of comorbidities) had a lower mor-
tality, but no significant survival difference was found between
phenotypes 1, 3 and 4. Because subjects belonging to various
phenotypes had marked differences in age at inclusion (median
age 58–73 yrs) and because the observation period was relatively
short, we hypothesised that age of death would be different
among the phenotypes. Indeed, median (interquartile range) age
of death was: 62 (58–68) yrs for phenotype 1; 77 (66–83) yrs for
phenotype 2; 67 (58–69) yrs for phenotype 3; and 76 (74–79) yrs
for phenotype 4. Based on these findings, we analysed mortality
risks among phenotypes using Cox models (both unadjusted
and adjusted for age) (fig. 2). The unadjusted model confirmed
that phenotypes 1, 3 and 4 had a statistically significant two- to
four-fold increase in mortality risk when compared with pheno-
type 2. In the model adjusted for age, phenotype 1 also had a
statistically significant increase in mortality risk compared with
phenotype 4 (OR 3.18, 95% CI 1.37–7.40; p50.007), and a trend
towards increased mortality risk compared with phenotype 3
was also observed (OR 1.91, 95% CI 0.94–3.06; p50.07). How-
ever, this trend did not reach statistical significance, probably
due to the limited numbers of patients within these phenotypes.
No significant difference in mortality risks were observed
between phenotype 3 and phenotype 4.

In conclusion, the longitudinal follow-up identified phenotype 2
as a phenotype with a very low risk of mortality. Additionally,
subjects in phenotype 1 (younger subjects with severe airflow
limitation, repeated exacerbations, low body mass index and low
rates of cardiovascular comorbidities) had the greatest mortality
rates and died at a younger age. Thus, these phenotypes actually
meet the criteria required to define ‘‘clinical phenotypes’’.
Differences in mortality between phenotypes might be even
more pronounced over a longer term, but this will have to be
confirmed by further survival analyses of the cohort.
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*Service de Pneumologie, Hôpital Cochin, AP-HP and Paris

Descartes University, #Service de Pneumologie, Hôpital de
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A new point of care cotinine test for saliva to identify

and monitor smoking habit
To the Editors:

We welcome the paper by CAPONNETTO et al. [1], in which they
evaluated a nicotine-free inhalator as part of a smoking
cessation programme. In the randomised controlled trial, they
found no significant improvement with the inhalator, but
further analysis of the data showed a significant increase in
cessation rate among those with strong and very strong
behavioural dependence as measured by questionnaire. While
this was a good attempt to find inexpensive means to improve
smoking cessation, we question their methodology to assess
smoking dependency and abstinence.

Questionnaires such as those used for the Fagerström Dependence
Score and the Glover–Nilsson Smoking Behavioural Questionnaire
are subject to bias and intentional and unintentional under-
reporting. Also, smoke topography, the way a smoker uses a
cigarette, depth of inhalation and nicotine metabolism are
extremely variable. The best way of assessing smoking behaviour
and nicotine intake is by biochemical analysis. This paper did
utilise expired-air carbon monoxide (CO) monitoring, but this has
significant drawbacks; it is not specific to tobacco intake (being
influenced by atmospheric CO) and it has a short half-life of 3 h, so
assessing smoking behaviour over a 6- to 8-h period. Nicotine
metabolites, such as cotinine, are judged to be the best biochemical
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test for smoking behaviour [2]. Cotinine is specific to nicotine
intake and has a half-life of 18 h, meaning results are indicative of
smoking over a number of days. However, cotinine measurements
are largely confined to sophisticated laboratory tests, which are
expensive and time consuming. We would like to take this
opportunity to describe a new point of care saliva test, which
measures cotinine and the other nicotine metabolites.

A previous colorimetric urine test [3] called SmokeScreen was
modified. The same testing device was used, but the reagents
were changed to improve sensitivity to detect the lower levels
of cotinine found in saliva. The new, more sensitive assay
based on the König reaction has been developed and evaluated
in the laboratory and then using a group of healthy volunteers
(n5124, age range 21–67 yrs), including 61 smokers with a
cigarette consumption of four or more cigarettes per day,
(mean 16.6 cigarettes per day), 25% of whom smoked hand
rolled cigarettes.

Each provided a saliva sample using a manufactured collecting
sponge and collecting bottle. 1 mL of saliva was eluted using
the test’s fixed-volume syringe. The sample was introduced
onto freeze-dried reagents and quickly shaken. A sample
positive for nicotine metabolites would be expected to turn
pink within 1 min, but up to 10 min was allowed for full
colour development. The resultant colour was compared with
a four-point colour chart (i.e. 1–4 point to represent weak to very
intense colour) and the level of smoking recorded. Samples from
nonsmokers remained unchanged. A positive colour change
was obtained from 55 of the 61 smokers and a negative result
from 62 of the 63 nonsmokers, giving a sensitivity of 90%,
specificity of 98% and accuracy of 94% (p,0.05). There is a
significant difference in saliva test results between the smoking
and nonsmoking groups (Chi-squared test, p,0.01), indicating
that the test is specific for screening smokers with a cigarette
consumption of four or more cigarettes a day.

The new test was found to have a sensitivity and specificity
comparable with the other commercial point of care saliva
cotinine test available [4], but was quicker and is less expensive.

A dedicated colorimeter to quantify the result is under deve-
lopment. This test could be an important adjunct for identifying
smokers and treating smoking-related diseases by providing
instantaneous results at a fraction of the cost of laboratory
cotinine analysis.
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Drug-resistant tuberculosis among foreign-born

persons in Italy
To the Editors:

Over the last few years, drug-resistant tuberculosis (TB) has
emerged as an important threat to public health in industrial-
ised countries. In Italy, the most recent data on resistance to the
first-line drugs (FLDs) streptomycin (S), isoniazid (H), rifam-
picin (R) and ethambutol (E) were reported for the period
1998–2001 [1]. These studies determined the prevalence of
resistance among new cases and previously treated cases, but
no information was available on the contribution of immigra-
tion, which plays an important role on TB epidemiology in
low-incidence countries [2].

In the last decade, while the notified incidence of TB in Italy
was stable at approximately seven cases per 100,000 people
annually, the proportion of foreign-born persons (FBPs) with
TB increased from 22% in 1999 to 46% in 2008 [3]. In the same
period, the proportion of African-born persons with TB
decreased from 51% to 30%, whereas the proportion of
European cases increased from 16% to 33%, most of them
being born in Eastern Europe, including Former Soviet
Union (FSU) countries.

Eastern European countries are among those with the highest
TB rates caused by multidrug-resistant (MDR) Mycobacterium c

EUROPEAN RESPIRATORY JOURNAL VOLUME 40 NUMBER 2 497




