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Introduction

Tuberculosis and tobacco smoking are two major public
health problems worldwide causing million deaths every year.
The major drivers of the tuberculosis epidemic are in the last
two decades, the spread of HIV and the emergence of drug re-
sistant tuberculosis but other risk factors are involved among
which tobacco smoking; it is estimated that 13% to 20% of tu-
berculosis cases worldwide can be attributed to tobacco smok-
ing [1]. Active and passive smoking are independent risk factors
for TB infection, progression to pulmonary TB, severe disease
and mortality [2]. Smokers suffering from TB are less compli-
ant with TB treatments [3]. However, smoking cessation can
improve the course of the disease, the observance of the treat-
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ment and have an impact on the incidence of the disease. The
World Health Organization has recommended a co-ordination
between national TB and tobacco control programs [4]. The in-
volvement of healthcare professionals in helping smokers with
TB to quit smoking is required.

Influence of tobacco smoking on tuberculosis
Tuberculosis and tobacco smoking prevalences

In 2014, tuberculosis has been the cause of 9.6 million inci-
dent-cases and 1.5 million deaths worldwide [5]; at the same
time tobacco smoking was causing 6 million deaths [6]. Smok-
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ing has risen in emerging countries, in which 80% of tobacco is
consumed [3]. In these countries more people with TB smoke
now than ever [7]. Compared with people without TB, preva-
lence of smoking is higher in people suffering from TB [7].

Effects of Tobacco smoking on TB course.

Smokers have an increased risk of infection if exposed to My-
cobacterium tuberculosis [8] and have an elevated risk of active
TB if infected [9]. For tuberculous infection, the cross-sectional
study of Singh, et al [10]. conducted in India found a OR of 2.68
(95% Cl:1.52-4.71) with passive smoking; the meta-analysis of
Slama, et al [11] found a pooled OR of 1.8 (95% Cl:1.5-2.1) with
active smoking. This study [11] highlighted a pooled OR of 2.6
(95% ClI: 2.1-3.4) for the association of active smoking and pul-
monary TB and of 3.4 (95% Cl:2.0-5.5) with passive smoking.
Tobacco smoking increases the risk of dying of TB and causes
a significant risk of tuberculosis recurrence despite treatment
[12]. All the risks linking tobacco and tuberculosis are dose de-
pendent on smoking (duration and daily consumption) [2]. A
study based on a mathematical modelling has estimated that
smoking could raise the number of TB cases worldwide by 18
millions between 2010 and 2050 [13]. All these findings justify
offering smoking cessation interventions in smokers with tuber-
culosis.

Active smoking increases the severity of pulmonary TB pre-
sentation (clinical: cough, dyspnea, tiredness with longer time
to recovery; chest X-ray: pulmonary excavations; frequent spu-
tum positivity for acid-fast bacilli at the time of diagnosis and
higher probability of sputum cultural positivity after 2 months
of treatment that prolonged infectivity) [2,7].

Mechanisms of the effects of smoking on TB infection, dis-
ease and treatment

Tobacco smoke impairs the lung defense mechanisms against
infection making the patient more vulnerable to infection and
susceptible to progression to disease after latent infection [14].
This includes the decrease of mucociliary clearance, phagocytic
function of alveolar macrophages and of the activity of natural
killer cells; nicotine is involved in a reduced production of proin-
flammatory cytokines such as TNF-a, IFN-y, IL-1, IL-6, IL-8, IL-12
[2,14,15]. An impaired immune response in smokers could af-
fect the performance of IFN-y Release Assays (IGRAs) [16].

Tobacco through induction of cytochrome P 450 enzymes
causes lower plasma rifampicin levels in smokers compared to
non-smokers [17].

Factors associated with smoking in patients with TB.

A study conducted in units of TB control in Morocco [18]
have found after adjusting for confounding variables, smoking
and low income (OR= 2.25; 95%Cl: 1.06 - 4.76 and 3.23 95%Cl:
1.12 - 9.32) significantly associated with treatment failure. In
smokers with TB factors significantly associated with treatment
default were: being male (OR = 3.2; 95% Cl: 1.2-8.7), being a
non-religious Muslim (OR = 2.0; 95% Cl: 1.4-2.9) and living in an
urban area (OR = 3.0; 95% Cl: 1.8-4.9) [19]. In Spain, smokers
with TB are more frequently homelessness with harmful hab-
its: Alcoholism, use of injected drugs compared to non-smokers
[20].

Tobacco smoking increases the risk for progression of Latent
Tuberculous Infection (LTBI) to TB (OR/RR=2-3) [21], smokers
are less compliant with medications than non-smokers [22].
These findings must be considered before initiating preventive

treatment of LTBI. The treatment may avoid future cases of tu-
berculosis but effectiveness of preventive treatment depends
in a large part on treatment completion. A study conducted in
Switzerland in a population of asylum seekers with positive IGRA
has not clearly identified smoking as associated factor with LTBI
[23] but that a short course of treatment well monitored with
stable housing conditions allow a high rate of preventive treat-
ment completion [24].

Smokers have a lower body mass index at the time of the
diagnosis of TB [7] which seems to account for a more advanced
disease, a diagnosis of the disease or a use of care late..

Helping smokers with TB to stop smoking
Benefits of stopping smoking in TB patients

Active smoking is an independent risk factor of TB treatment
failure [2]. Smokers with TB are receptive to advice to quit but
often they start smoking again, justifying cessation intervention
associated with the directly-observed treatment (DOT) [3,7].

Several studies conducted in developing countries have
demonstrated that compared with TB smokers only cared by
Directly-Observed Treatment (DOT), the combination of DOT
with brief advice [25] or brief advice and Nicotine replacement
therapy [26] or Bupropion [27,28] increases the abstinence rate
at the end of the follow up (6-12months). At the end of the
TB treatment (6 months) there were significantly lower rates of
treatment default and failure in patients with the combination
of TB and smoking treatments and a greater improvement of
quality of life in quitters [25-26]. Helping smokers to quit smok-
ing may have an important impact on the incidence of TB in
developing countries.

Smoking cessation interventions in patients with TB

The WHO Framework Convention on Tobacco Control (WHO
FCTC) [29], adopted by the world assembly in 2003 set stan-
dards and guidelines for interventions to reduce the demand
for tobacco and interventions to reduce tobacco consumption,
exposure to tobacco smoke and nicotine addiction. The WHO
FCTC has been ratified by 168 countries engaging them in to-
bacco control

A recent meta-analysis concluded that there is a lack of
high-quality evidence, about the effectiveness of cessation
interventions in improving TB treatment outcomes [30] How-
ever, smoking cessation interventions are not complicated, nor
time-consuming; professional interventions may be recorded
on the TB treatment file [20]. There are several modalities: The
brief advice to stop smoking, the following five steps called 5As
(Ask about tobacco use, Advise to quit, Assess willingness to
make a quit attempt, Assist in quit attempt, Arrange follow up)
approach that facilitates counseling, cognitive and behavioral
strategies to reinforce the motivation to quit smoking and the
ability to control craving; in patients with high level of tobacco
dependence, medication treatments (nicotine replacement
therapy, bupropion, and varenicline), effectively decrease with-
drawal syndrome and craving [21].

Barriers to smoking cessation in patients with TB

Pursue DOTS expansion and enhancement, increasing of
financing and human resources to undertake DOTS tasks, im-
proving health care services and the access to medication treat-
ments and providing a social support to patients with TB are
bases of TB control to which tobacco control must be associated
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[4-5].

The announcement of the diagnosis of tuberculosis seems
to be a ‘teachable moment’ to advise to quit smoking and start
quitting, the DOT is an effective way to support stopping smok-
ing in smokers suffering from TB but a professional training ef-
fort for a better management of smoking cessation in smokers
must be done [3,7] In Morocco, the smoking cessation manage-
ment of respiratory physicians implicated into the national anti-
TB program has been evaluated [33] A questionnaire was ad-
ministered using a phone interview found that more than 84%
inquired about the smoking habits of their patients, 70,7% high-
light the benefits of stopping smoking but only 5.3% believed
that they were well trained to help smokers to stop. A study
was conducted in two TB clinics in Rio de Janeiro [34] to deter-
mine whether DOTS workers could be trained to deliver smok-
ing cessation counseling and referral interventions in smokers
with TB in a 1-day training cessation program. The evaluation 3
months after program completion has shown a improved self-
rated efficacy but the ability to help smoking cessation was not
reported.

The smoking cessation medications remain too expensive for
use in a large scale in developping countries [7].

The prevalence of tobacco smoking among smokers with TB
is high. Active and passive smoking are risk factors for myco-
bacterium tuberculosis infection and progression of latent TB
infection to active TB These findings justify the involvement in
smoking cessation interventions of healthcare professionals en-
gaged in the management of TB.

References

1. Zelwegger JP, Cattamanchi A, Sotgiu G. Tobacco and tuberculo-
sis: could we improve tuberculosis outcomes by helping patients
to stop smoking? EurRespir J. 2015; 45: 583-585.

2. Underner M, Perriot J. Smoking and tuberculosis. Press Med.
2012; 41:1171-1180.

3. Underner M, Perriot J, Peiffer G,Meurice JC, Dautzenberg
B.Smoking and adherence to anti-tuberculosis treatment.Rev
Mal Respir. 2016; 33: 128-144.

4. World Health Organisation, International Union Against Tuber-
culosis and Lung Disease. A WHO/The Union monograph on TB
and tobacco control: Joining efforts to control two related global
epidemics. 2004.

5. World Health Organisation. GlobalTuberculosis report. 2015.

6. World Health Organisation. Report on the global tobacco epi-
demic. 2013.

7. Jimenez Ruiz CA, Andreas S, Lewis KE, Tonnesen P, van Schayck
CP, Hajek P, et al. Statement on smoking cessation in COPD an
other pulmonary diseases and in smokers with comorbidities
who find it difficult to quit. Eur Respir J. 2015; 46: 61-79.

8. Underner M, Perriot JTrosini-Desert V, Ouedraogo G,et
al.Tobacco smoking and latent tuberculous infection.Rev Mal
Respir. 2012; 29: 1007-1016.

9. Underner M, Perriot J, Peiffer G, Ouedraogo G,et al. Smoking
and active tuberculosis. Rev Mal Respir. 2012; 29: 978-993.

10.  Singh M, Mynak ML, Kumar L,Mathew JL. Prevalence and risk
factors for transmission among children in household contact
with adults having pulmonary tuberculosis. Arch Dis Child. 2005;
90: 624-628.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Slama K, Chiang CY, Enarson DA, Hassmiller K, Fanning A, Gupta
P, et al. Tobacco and tuberculosis: a qualitative systematic re-
view and meta-analysis. Int J Tuberc Lung Dis. 2007; 11: 1049-
1061.

Leung C, Wing W, Chan C, et al. Smoking adversely affects treat-
ment response, outcomes and relapse in tuberculosis. EurRespir
J. 2015; 45: 738-745.

Basu S, Stuckler D, Bitton A, Glantz SA. Projected effects of to-
bacco smoking on worldwide tuberculosis control: mathemati-
cal modelling analysis.BMJ. 2011; 343: d5506.

Arcavi L, Benovitz NL. Cigarette smoking and infection. Arch In-
tern Med. 2004; 164: 2206-2216.

Arnson Y, Shoenfeld Y, Amital H. Effects of tobacco smoke on im-
munity, inflammation and autoimmunity. J Autoimmun. 2010;
34:J258-265.

Altet N, Latorre |, Jimenez-Fuentes MA, Maldonnado J, Molina |,
Gonzalez-Diaz Y, et al. Assessment of the influence of direct to-
bacco smoke on infection and active TB management. PloS ONE.
2017; 12: e0182998.

Xie ZY.A study of blood rifampin concentration in smoking and
nonsmoking healthy individuals and in patients with tuberculo-
sis.Zhonghualie He He Hu Xi Zazhi.1989; 12: 3-5, 60.

Tachfouti N, Nejjari C, Benjelloun MC, Berraho M, Elfakir S, El
Rhazi K, et al. Association between smoking status, other factors
and tuberculosis treatment failure in Morocco. Int J Tuberc Lung
Dis. 2011; 15: 838-843.

Tachfouti N, Slama K, Berraho M, Elfakir S, Benjelloun MC, El
Rhazi K, et al. Determinants of tuberculosis treatment default
in Morocco: results from a national cohort study. Pan Afr Med J.
2013; 14: 121.

Jimenez-Fuentes MA, Rodrigo T, Altet MN, Jiménez-Ruiz
CA,Casals M, Penas A, et al. Factors associated with smoking
among tuberculosis patients in Spain. BMC Infect Dis. 2016; 16:
486.

Erkens CG, Kamphorst M, Abubakar I, Bothamley GH, Chemtob
D, Haas W, et al. Tuberculosis contact investigation in low preva-
lence countries: a European consensus. EurRespir J. 2010; 36:
925-949.

Lavigne M, Rocher |, Steensma C, Brassard R. The impact of
smoking on adherence to treatment for latent tuberculosis in-
fection. BMC Public Health. 2006; 6: 66.

Sarivalasis A, Zellweger JP, Faouzi M, Daher O, Deslarzes C,
Bodenmann P. Factors associated with latent tuberculosis
among asylum seekers in Switzerland: a cross-sectional study in
Vaud County. BMC Infect Dis. 2012; 12: 285.

Sarivalasis A, Bodenmann P, Langenskiold E, Lutchmaya-Flick
C, Daher O, Zellweger JP. High rate of completion of preventive
therapy for latent tuberculosis infection among asylum seekers
in a Swiss Canton. Swiss Med Wkly. 2013; 143: w13860.

El Sony A, Slama K, Salieh M, Elhaj H, Adam K, Hassan A, et al.
Feasibility of brief tobacco cessation advice for tuberculosis pa-
tients: a study from Sudan. Int J Tuberc Lung Dis. 2007; 11: 150-
155.

Awaisu A, Haniki Nik Mohamed MH, Mohamad Noordin N,Abd
Aziz N, Syed Azhar Syed Sulaiman, Abdul RazakMuttalif, et al.
The SCIDDOTS Projects: evidence of benefits of an integrated to-
bacco cessation intervention in tuberculosis care on treatment
outcomes. Subst Abuse Treatment Prev Policy. 2011; 6: 26.

Siddiqgi K, Khan A, Ahmad M,Dogar O,Kanaan M, Newell JN,

Journal of Tuberculosis



MedDocs Publishers

28.

29.

30.

31.

32.

33.

34,

etal. Action to stop smoking in suspected tuberculosis (ASSIST)
inPakistan: a cluster randomized, controlled trial. Ann Intern
Med.2013; 158: 667-675.

Aryanpur M, Hosseini M, Masjedi MR, Mortaz E, Tabarsi P, Soori
H, et al. A randomized controlled trial of smoking cessation
methods in patients newly-diagnosed with pulmonary tubercu-
losis. BMC Infect Dis. 2016; 16: 369.

WHO Framework Convention on Tobacco Control, report 2003
updated. 2004.

Jeyashree K, Kathirvel S, Shewade HD,Kaur H,Goel S. Smoking
cessation interventions for pulmonary tuberculosis treatment
outcomes. Cochrane Database Syst Rev. 2016; 1: CO011125.

Enarson DA, Slama K, Chiang CY. Providing and monitoring quali-
ty service for smoking cessation in tuberculosis care. Int J Tuberc
Lung Dis. 2007; 11 :838-847.

Slama K, Chiang CY, Enarson DA. Tobacco cessation and brief ad-
vice. Int J Tuberc Lung Dis. 2007; 11: 612-616.

Amara B, El Ghazi K, Rhahimi H,Elbiaze M, Nejjari C, ChakibBen-
jelloun M. Attitudes and knowledgeabout smoking among Mo-
roccan physicians looking after patients with tuberculosis. Rev
Mal Respir. 2008; 25: 569-575.

Sereno AB, Soares EC, Lapa ESilva JR,Ndpoles AM, Bialous SA,
Costa E Silva VL, et al. Feasibility study of a smoking cessation in-
tervention in Directly Observed Therapy Short Course tubercu-
losis treatment clinics in Rio de Janeiro, Brazil. Rev Panam Salud
Publica. 2012; 32: 451-456.

Journal of Tuberculosis



