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Introduction

In 2015, an estimated 221,000 people in the United States 
(US) will be diagnosed with lung cancer, representing 
13% of total cancer diagnoses (1). However, an estimated 
158,000 patients will die of lung cancer, translating to 
almost 27% of total cancer deaths. In contrast to prostate 
and breast cancer, where most patients will die of non-
cancer related causes, most lung cancer patients will die of 
lung cancer. As a result, of an estimated 17 million cancer 
survivors, only 3% are lung cancer patients (2).

Optimal lung cancer care requires quick, efficient, and 
accurate triage of patients through multiple providers. 
Lung cancer care typically begins with an abnormal 
X-ray or CT scan from a primary care or emergency 
physician, and proceeds through a series of diagnostic and 
therapeutic steps involving a variety of specialists, such as 
medical oncologists, pulmonologists, radiation oncologists, 
radiologists, pathologists, and surgeons. Care in the US 

usually involves sequentially referring patients to these 
specialists who may be located in different practices, which 
may result in patients and caregivers perceiving care to be 
disorganized and fragmented (3,4). Sequential care may 
also needlessly prolong the duration of time from symptom 
presentation to diagnosis to treatment (5-8).

Coordinated, multidisciplinary lung cancer care has 
been advocated as a delivery approach to overcome 
limitations of sequential care (3,4,9,10). In the coordinated, 
multidisciplinary model, specialists in a single space 
concurrently evaluate patients and provide input. This input 
is used to develop a consensus plan of care in collaboration 
with patients and their home caregivers (11-13) and a nurse 
navigator is usually integrally involved in coordinating 
care. Potential benefits of coordinated, multidisciplinary 
care include greater patient involvement in decision-
making (14-16), more timely delivery of care (17,18), 
more accurate staging (19), and a higher rate of stage-
appropriate treatment (20,21). There is strong evidence 
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of patient satisfaction with the multidisciplinary care 
model, and it is strongly advocated by experts and clinical 
practice guidelines (3,22-26). Given the recent nature of 
this delivery model, and heterogeneity in how it is defined 
and implemented, there is currently limited evidence that it 
improves patient survival (11,27). However, ongoing work is 
evaluating the effectiveness of this model in the community 
hospital setting, where most lung cancer care in the US is 
delivered (13,28).

Importance of effective tobacco cessation in 
lung cancer care

Role of tobacco in lung cancer etiology

There are over 60 carcinogens in tobacco smoke that lead 
to development of cancers in the lung and at least 16 other 
sites (29,30). Chronic cigarette smoke exposure causes 
accumulation of carcinogens that lead to DNA damage, loss 
of growth regulation, and the eventual development of cancer 
(30,31). Smoking is the predominant risk factor for the 
development of both small cell and non-small cell lung cancer 
(NSCLC) and contributes to 80% and 90% of lung cancer 
deaths in women and men, respectively. Compared to non-
smokers, men and women who smoke are 23 and 13 times  
more likely, respectively, to develop lung cancer (29). 
Exposure to cigarette smoke also continues to promote the 
development of other non-cancer related health effects such 
as cardiovascular disease, stroke, and pulmonary disease 
in lung cancer patients (31,32). Continued exposure to 
cigarette smoke and constituents of smoke, such as nicotinic 
acetylcholine receptor (nAChR) and beta-adrenergic 
receptor (β-AdrR) agonists, has been shown to increase 
cancer cell proliferation, angiogenesis, migration, and 
invasion (33,34).

Benefits of quitting smoking for lung cancer patients

Quitting smoking has several positive benefits in cancer 
patients, including lung cancer patients. The 2014 
Surgeon General’s Report (SGR) analyzed the effects of 
smoking on cancer treatment outcomes with the following 
conclusions (29):

(I)	 In cancer patients and survivors, the evidence is 
sufficient to infer a causal relationship between 
cigarette smoking and adverse health outcomes. 
Quitting smoking improves the prognosis of cancer 
patients;

(II)	 In cancer patients and survivors, the evidence is 
sufficient to infer a causal relationship between 
cigarette smoking and increased all-cause mortality 
and cancer-specific mortality;

(III)	 In cancer patients and survivors, the evidence is 
sufficient to infer a causal relationship between 
cigarette smoking and increased risk for second 
primary cancers known to be caused by cigarette 
smoking, such as lung cancer;

(IV)	 In cancer patients and survivors, the evidence 
is suggestive but not sufficient to infer a causal 
relationship between cigarette smoking and the risk 
of recurrence, poorer response to treatment, and 
increased treatment-related toxicity.

As estimated by the SGR, patients who continue to smoke 
after a cancer diagnosis have an estimated 50% increased 
risk of all-cause mortality and a 60% increased risk of cancer 
specific mortality (29). Continued smoking by early stage 
lung cancer patients is associated with an 86% increased 
risk of recurrence (35). Although current evidence is not 
conclusive, lung cancer patients who do not smoke appear 
to achieve a better response to chemotherapy, radiotherapy, 
and surgery (33,34,36). The SGR (29) reviewed 82 cohort 
studies of cancer patients that examined associations of 
smoking and cancer treatment-related toxicity. Of these, 
94% (77/82) showed a positive association between 
ever smoking and increased toxicity, with 80% (66/82) 
statistically significant. Of the 49 studies that examined 
current smoking, 88% (43/49) showed a statistically 
significant positive association between current smoking and 
toxicity. Among lung cancer patients, smoking is associated 
with greater risk of post-surgical pulmonary complications 
such as infection and bronchopleural fistula (37),  
resistance to systemic therapy (such as chemotherapy 
and biologic therapy), and alterations in chemotherapy 
concentrations (38). Additionally, lung cancer patients who 
smoke report worse health-related quality of life (39) and 
pain, even after adjusting for age, perceived health status, 
and other lung cancer symptoms such as dyspnea, fatigue 
and trouble eating (40).

Knowledge deficits in treating lung cancer patients who smoke

A significant deficit in the treatment of lung cancer 
patients who smoke is the lack of a clear biologic or 
targeted strategy to improve clinical outcomes. Since 
85% of lung cancer patients  are diagnosed at  an 
advanced stage (41), most will require treatment with 
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systemic chemotherapy or biologic therapy. Significant 
advances have been made for agents that target the 
epidermal growth factor receptor (EGFR) and anaplastic 
lymphoma kinase (ALK) in patients with NSCLC (42).  
Whereas treatment with EGFR or ALK inhibitors can 
produce significant survival benefits, these agents are useful 
in only about 10-15% of patients (approximately 10% 
for EGFR inhibitors and 5% for ALK inhibitors), who 
are generally represented by patients with minimal or no 
smoking history (43,44). There are currently no evidence-
based alternative targeted treatment strategies for patients 
who smoke at the time of diagnosis. Because more than 
80% of lung cancer patients have a smoking history (current 
or former smoking), some will argue that traditional 
systemic therapy trials have indirectly targeted lung 
cancer patients who smoke. The 2014 SGR confirms that 
current smoking by cancer patients causes poor therapeutic 
outcomes and that the effects of former smoking are better 
than current smoking (29); however, there are currently no 
existing systemic treatments that appear to work better in 
patients who smoke at the time of diagnosis.

Unfortunately, smoking has not been well characterized 
in clinical trials (45). A recent survey of active cooperative 
group clinical trials demonstrated that 71% did not collect 
any tobacco use information and less than 5% collected 
follow-up tobacco use information (46). As a result, the 
relationship between biomarkers, biologic or clinical 
response, and smoking cessation after cancer treatment is 
unclear and likely will not be significantly improved upon 
completion of existing clinical trials. Furthermore, to the 
authors’ knowledge, longitudinal smoking assessments have 
not been collected in existing large-scale genomic profiling 
studies that have been linked to clinical outcomes. These 
are significant deficits in the ability to identify prognostic 
and therapeutic targets that could be used to improve 
clinical outcomes in lung cancer patients who smoke at the 
time of diagnosis.

There is a small glimmer of hope. New advances in 
immunotherapy targeting programmed death-1 and its 
ligand (PD1 and PD-L1) have resulted in significant tumor 
responses in a spectrum of cancer patients and are now 
being investigated for lung cancer (47). Though more 
robust responses appear to correlate with PD-L1 expression, 
the necessity for PD-L1 expression to elicit a therapeutic 
response is still in question (47). Recent data (presented as 
an abstract) suggests that PD1/PDL1 based therapies may 
have superior response profiles in lung cancer patients with 
a former or current smoking history (48). However, a recent 

meta-analysis demonstrated no significant correlation 
between smoking history and PD-L1 expression (49). 
Several trials are now underway to evaluate the effects of 
these targeted strategies in lung cancer patients. Time will 
tell if these strategies will provide meaningful differences 
in lung cancer patients with a former or current smoking 
history.

Conclusions

Collectively, these biologic and clinical consequences warrant 
incorporating structured smoking cessation efforts into lung 
cancer care (50-54). The need for such services is considerable 
given that at the time of diagnosis, approximately 40-50% of 
patients report current smoking (55,56), and 23.5% of lung 
cancer survivors report continuing to smoke (57). However, 
these estimates are based on self-report and likely to be 
artificially low due to cancer patients’ reluctance to report 
smoking (58-62). Further, many lung cancer patients quit 
smoking only after being diagnosed and the recentness of 
the attempt places them at high risk of relapse (63,64).

Addressing tobacco use in lung cancer care

Patient perspectives

Several lines of evidence demonstrate that cancer patients 
have made multiple attempts to quit smoking and want 
to quit after a cancer diagnosis. In one recent study of 
survivors of smoking-related cancers (65), more than 
22% had ever used behavioral cessation resources, 
67% had used pharmacotherapy, and 63% and 75%, 
respectively, were interested in using behavioral or 
pharmacotherapy in the future. Many of these cancer 
survivors used various harm reduction strategies after 
being diagnosed to reduce their tobacco exposure, 
including switching cigarette brands (20%), decreasing 
cigarette consumption (54%), limiting how much they 
smoke (55%), or not smoking every day (15%). In another 
survey study of patients with lung or head/neck cancer, 
51% of smokers and 20% of recent quitters expressed 
interest in a smoking cessation program, with “individual” 
treatment (one-on-one with a tobacco treatment 
specialist) being the preferred cessation approach (66).  
In a qualitative study that interviewed 20 lung or head/neck 
cancer patients, patients reported being motivated to quit, 
but were resistant to ask doctors for help and embarrassed 
to admit relapse due to feelings of guilt and stigma (67).
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When offered smoking cessation support, most cancer 
patients are very receptive. A physician-led intervention 
in head/neck cancer patients demonstrated that 80% of 
patients referred to a cessation program were receptive to 
cessation support (68). In a large cohort of cancer patients 
who were screened for tobacco use and automatically 
referred to a phone-based cessation program, only 3% 
of patients contacted by the cessation program refused 
participation in the cessation program (69). A recent survey 
study of 108 lung cancer patients in a community hospital-
based multidisciplinary lung cancer program found that 
nearly half (46%) were current cigarette smokers or had 
quit within the past year. Among current smokers, 71% 
(n=27) were “very interested” in quitting in the next month 
and of these, 74% reported that they would be willing to 
participate in a smoking cessation program in the clinic 
(Ward et al., unpublished data). Thus, data suggest that 
most cancer patients are highly receptive to receiving 
assistance with smoking cessation. Fundamentally, this 
suggests that access to evidence-based cessation support 
is a significant barrier that must be overcome to improve 
smoking cessation rates in cancer patients.

In contrast to patient receptiveness, many cancer patients 
do not receive evidence-based smoking cessation support. 
In one study of lung and head/neck cancer patients at a 
large NCI-designated comprehensive cancer center, most 
patients (87%) reported that their physician had asked about 
their smoking, 72% had been advised to quit, but only 
39% were assessed for interest in quitting, fewer than one 
quarter received any specific suggestion about behavioral 
or pharmacotherapy, and only 10% received a prescription 
for pharmacotherapy (70). Among lung cancer patients 
undergoing surgery, only 46% of those who were smoking 
at diagnosis reported receiving cessation assistance, with 
pharmacotherapy being the most common form (63).

Provider perspectives

Surveys of physicians about their tobacco treatment 
practices are somewhat more positive than reports from 
patients, but still indicate marginal adherence to clinical 
practice guidelines. Two large independent surveys 
demonstrate that most oncologists report that they ask 
about tobacco use, but do not regularly provide cessation 
support. In an International Association for the Study 
of Lung Cancer (IASLC) survey of over 1,500 thoracic 
oncology providers, 90% of respondents reported regularly 
asking about tobacco use, 80% reported asking patients if 

they would quit using tobacco, and 80% advised patients to 
stop using tobacco; however, only 40% reported discussing 
medications and 39% reported actively treating patients or 
referring for cessation support (71). Very similar patterns 
were observed in a separate survey of nearly 1,200 American 
Society of Clinical Oncology (ASCO) members (72). Similar 
30-40% rates of assistance with quitting have been reported 
in other studies (73,74). These estimates are likely to be 
upper limits since there is discrepancy between physician 
and patient reports of smoking cessation assistance (67,75). 
Remarkably, approximately 85-90% of respondents in 
both the IASLC and ASCO surveys reported believing 
that tobacco adversely affected cancer outcomes and that 
cessation should be a standard part of cancer care (71,72). 
These findings suggest that even motivated oncologists may 
not provide cessation support to cancer patients.

General guidelines and principles of tobacco cessation in 
healthcare settings

Clinical practice guidelines from the US Public Health 
Service (PHS) (76) recommend that all healthcare providers 
provide tobacco cessation treatment, and leading national 
cancer organizations, including ASCO (53), the American 
Association for Cancer Research (AACR) (52), IASLC (77),  
Oncology Nursing Society (ONS) (78), and the National 
Comprehensive Cancer Network (NCCN) (79) are 
increasingly advocating for smoking cessation support in all 
cancer patients. The benefits of smoking cessation will apply 
to both cancer and non-cancer related health effects (29).  
Recently released NCCN Guidelines for Smoking 
Cessation provide guidance for clinicians to use, tailored to 
the cancer patient (79).

In general, all patients who report using tobacco within 
the preceding 30 days should receive smoking cessation and 
relapse prevention assistance. NCCN guidelines discuss 
the use of behavioral counseling and pharmacotherapy, 
using a strong evidence-base from the well-established 
PHS Guidelines (76). Principles of follow-up and relapse 
prevention are also discussed, which is highly applicable to 
cancer patients who are at risk for restarting tobacco use 
after a cancer diagnosis and treatment (33,50,80). More 
will be discussed later on addressing tobacco use in cancer 
patients emphasizing integration into multidisciplinary care.

The 2008 PHS Guidelines (76), and recently released 
NCCN Smoking Cessation Guidelines (79), provide a 
strong evidence base that can be used to increase cessation 
rates in cancer patients. However, changes are needed in 
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the standard approach to cancer care to facilitate access 
to evidence-based cessation support. To make an effective 
change in a clinical setting, considerations should be given 
to several aspects of developing and implementing an 
evidence-based cessation support initiative (33). Patients 
should be screened for tobacco use with structured 
questions, which can be delivered using paper instruments 
or electronic assessments. These assessments could 
be administered by a variety of clinical staff including 
physicians, mid-level practitioners, nurses, clinical 
assistants, or other intake staff. Patients who would benefit 
from cessation support (patients who report tobacco use 
within the past 30 days), would need to be identified based 
upon completed assessments (79).

Trained clinical staff members could perform patient 
identification, but automated electronic methods have also 
been shown to be highly effective to identify at-risk patients 
and generate automatic referrals to dedicated smoking 
cessation programs (69). As noted above, cancer patients 
often misreport their smoking. Approximately 30% of 
cancer patients who smoke do not accurately report tobacco 
use when asked in person (58-60). Recent data further 
suggest that self-reported tobacco assessments collected by 
phone are inaccurate in 48-80% of cancer survivors who 
are current smokers (61,62). Biochemical confirmation is 
another method that can be used to significantly enhance 
the accuracy of tobacco assessments (81,82), and is further 
useful to track tobacco use in patients enrolled in a cessation 
program.

Once a patient has been identified for smoking cessation 
support, there are practical considerations on who should 
provide cessation support to cancer patients (33). Physicians 
and nurses have often been advocated as interventionists 
to assist patients with quitting smoking (33,50,53,78). 
Dedicated cessation resources, such as institutional smoking 
cessation programs or state quitlines, have also been effective 
in promoting smoking cessation (33,53,69,81). Each 
institution and clinic must decide what clinical resources 
are available to assist patients with cessation support. 
However, providing cessation support by physicians in a busy 
oncology clinic can slow clinic flow, potentially resulting 
in decreased clinical revenues and increased strain by other 
clinical staff (33). Moreover, many oncologists may not 
feel adequately trained to provide evidence-based smoking 
cessation support (71,72). The advocacy for screening all 
patients, and providing support or referring to a dedicated 
cessation support program, has been broadly supported 
across organizations and guidelines (50-54,69,76-79,82,83).  

Consideration should be given to requiring that clinicians 
assess tobacco use, advise patients to quit, and refer 
patients to dedicated trained cessation specialists who can 
provide individualized smoking cessation support using 
evidence-based guidelines (33,69,82). Though untested in 
a randomized setting, this approach intuitively supports 
effective delivery of evidence-based cessation support while 
maximizing existing clinical infrastructure.

Institutional support is a critical detail of developing, 
implementing, and maintaining a smoking cessation 
initiative (8). Obtaining provider “buy-in” can be a critical 
determinant of developing a successful cessation program 
(33,84). Though smoking cessation can produce significant 
health benefits, reimbursement for cessation services has 
traditionally been relatively low with potential improvements 
through new healthcare reforms (85). However, since smoking 
causes adverse outcomes in cancer patients (29), smoking 
cessation has the potential to substantially reduce the cost of 
cancer care through reductions in toxicity and progression to 
second line therapy. Indeed, smoking cessation intervention 
at the time of surgery for lung cancer has been shown to 
be cost effective at both 1 and 5 years post-surgery (86).  
When presenting the financial aspects of smoking cessation 
support to institutional leadership, potential cost savings 
associated with smoking cessation should be conveyed rather 
than focus solely on increasing front-end clinical revenues.

Embedding tobacco control within clinical oncology programs

There are several excellent recent reviews that have 
discussed pharmacotherapy and evidence-based methods for 
cessation support (33,50,53,76,82,84,87), and we will defer 
much of this discussion to these reviews and guidelines. 
However, there are relatively few discussions on how 
to implement cessation into an oncology clinic (33,87).  
Fundamentally, there are four general methods to deliver 
evidence based cessation support for cancer patients. For 
all proposed scenarios, all patients should be screened 
for tobacco use and all patients who report tobacco use 
within the past 30 days should receive cessation support. 
Useful questions to screen for tobacco use are shown in 
Table 1 (87) using three steps. From this base, patients can 
receive smoking cessation support from one or more of the 
following options:

Physician based cessation support
As stated earlier, physicians should ask all patients about 
tobacco use, advise all patients to quit tobacco use, and either 
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Table 1 Screening questions to assess tobacco use

Step 1: Baseline tobacco assessment asked of all patients

1. Have you smoked at least 100 cigarettes in your lifetime?

(A) Yes

(B) No

2. Do you now smoke every day, some days, or not at all?

(A) Every day

(B) Some days

(C) Not at all

3. Do you use other forms of tobacco every day, some days, or not at all?

(A) Every day

(B) Some days

(C) Not at all

Step 2: Determine if patients are current, former, or never tobacco users

Current = Answers 2A, 2B, 3A or 3B

Former = Answers 1A and 2C and 3C

Never = Answers 1B and 2C and 3C

Step 3: Ask additional questions for current or former tobacco users

For current tobacco use

4. On average, how many cigarettes per day did you smoke in the past 7 days?

5. How soon after waking do you smoke your first cigarette?

(A) <30 min (higher nicotine dependence)

(B) >30 min (lower nicotine dependence)

For former and current tobacco use

6. At what age did you start smoking regularly?

7. At what age did you stop smoking regularly?

8. When you smoke regularly, how many cigarettes per day did you smoke on average?

9. How long has it been since you smoked even a single puff?**

(A) <1 day

(B) 1-7 days

(C) 8-30 days

(D) 1-3 months

(E) 4-6 months

(F) 6-12 months

(G) More than 1 year

**, patients who report smoking within the past 30 days (responses A-C) should receive cessation support as many will 

misrepresent tobacco use and many will require assistance to prevent relapse.

provide cessation support or refer patients to an evidence-
based cessation program (31,33,50-54,68,76-79,82,83,87). 
Physicians may choose to provide cessation support to 
patients directly. Detailed guidelines are available to assist 
in educating physicians about methods and medications to 

enhance smoking cessation efficacy (82,87). ASCO further 
provides specific guidelines that can be used to deliver 
cessation support to cancer patients (79). Several online and 
institutional training programs are available for physicians 
to receive additional training (79,87).
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However, whereas this option is certainly supported, data 
clearly demonstrate that most physicians to date provide 
limited cessation support (71,72). There are advantages 
to physician based cessation support in that physicians 
are acutely aware of other health comorbidities, can tailor 
messaging to the patient, can prescribe and monitor 
medications, and can coordinate care with planned follow-
up appointments for other aspects of cancer care, which 
can ease the medical management burden for patients. On 
the other hand, physicians in busy oncology clinics may 
have tight time constraints, may not feel adequately trained, 
and may feel financial pressure to maintain or grow clinical 
revenues. Whether physicians provide direct assistance with 
cessation or refer patients to other dedicated resources, 
all physicians should inquire about tobacco use and advise 
patients to quit smoking at repeated intervals. Physicians 
should also congratulate patients on progress towards 
cessation and not be overly critical of continued tobacco 
use, as cessation is often a chronic relapsing condition that 
requires repeated quit attempts (33,50,53,82,87).

Support from other clinicians in the oncology clinic
Advocacy for cessation support from other clinical staff 
is well supported (78). Common providers for cessation 
support include physician assistants, nurses and nurse 
practitioners, psychiatrists, psychologists, pharmacists, 
and clinical staff trained in behavioral counseling such as 
social workers. Regarding pharmacotherapy, several agents 
require prescriptions and monitoring (82), which require 
close communication and support from physicians or 
other providers with prescribing privileges. Importantly, 
clinical staff who provide smoking cessation should be well-
supported by supervisory staff to prevent overload due to 
other clinical responsibilities. For example, clinical staff in 
a busy oncology clinic is commonly called upon to provide 
ad hoc services, such as collecting vital signs, blood or 
urine specimens, providing supportive care (medication 
and intravenous hydration), counseling on other clinical 
interventions, etc. As a result, providers may feel pressure 
to accomplish other clinical tasks in competition with 
providing evidence-based smoking cessation support. 
Physicians and clinical managers should closely consider 
how cessation can be integrated into the clinical flow of 
existing oncology clinics.

Referral to a quitline
In the US, state and national quitlines are available by 
calling 1-800-QUIT-NOW, where patients will receive 

phone based behavioral counseling and guidance on over 
the counter medications such as nicotine replacement 
therapy. Quitlines use evidence-based cessation methods 
and are effective at boosting long-term quit rates (76,88). 
Unfortunately, there is considerably variability among 
quitlines in services offered (89) and state budgetary 
challenges have led to cuts in quitline funding levels. 
Another caution is that recent data on the use of quitlines 
in cancer survivors suggest that many patients continue 
to use tobacco and misrepresent tobacco use with low 
biochemically confirmed quit rates (62,81). There are also 
difficulties in communicating smoking cessation efforts and 
individualized patient data between quitlines and oncology 
clinics. However, a program developed by the Michigan 
Oncology Quality Consortium demonstrates the feasibility 
and efficacy of delivering a quitline based cessation program 
for community oncology practices (90). The success of this 
program is closely linked with effective communication 
between the quitline and oncology practices.

Referral to a dedicated institutional cessation support 
program
Consolidation of cessation expertise into a dedicated 
institutional program facilitates efficient delivery of 
evidence-based cessation support. This option is an ideal 
mechanism to provide cessation support for institutions that 
can develop and maintain such a program (33,50,82,87). 
Development of a dedicated cessation program reduces 
clinical burden in a busy oncology clinic, decreases 
educational burden for physicians, and allows cessation 
providers to focus on the importance of cessation without 
distraction on other clinical factors, such as the details of 
cancer treatment (33). Dedicated cessation programs often 
capitalize on the utilization of biochemical confirmation and 
more intensive cessation interventions, which can translate 
to higher quit rates in patients (33,76,82).

Cessation programs also allow for concentration 
of expertise among a more focused group, rather than 
requiring education and dissemination of evidence-based 
cessation methods across a broad spectrum of clinical 
providers. Cessation support can be provided in person, by 
phone, or using a combination of techniques (33,69,87). 
For example, a few cessation specialists are able to provide 
evidence-based cessation support for patients across multiple 
oncology clinics in a moderate sized comprehensive cancer 
center. However, providing the same level of support in 
individual clinics would require education, implementation, 
and monitoring of possibly hundreds of physicians, nurses, 
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and other clinical staff. Though dedicated cessation support 
programs can be highly effective, it is still critical to provide 
screening, referral, and advocacy in the oncology clinic.

Conclusions

Each of these general options can be used to increase access 
to cessation support for cancer patients. Each relies upon a 
firm commitment by clinicians to address tobacco use in all 
cancer patients, by identifying patients who would benefit 
from smoking cessation support, advising all appropriate 
patients to quit smoking, and providing smoking cessation 
support either directly or through referral to evidence-based 
cessation programs. Each option has challenges as well as 
benefits. As we review below, multidisciplinary lung cancer 
care provides an ideal environment to overcome barriers to 
successful implementation of smoking cessation services.

Role of multidisciplinary lung cancer care in 
improving delivery of smoking cessation services

The need for multidisciplinary care for the cancer 
patient seems obvious, requiring input from surgeons, 
medical oncologists, radiation oncologists, pathologists, 
radiologists, nurses, financial counselors, social workers, 
and genetic counselors. Addressing tobacco use is another 
facet of multidisciplinary care that requires integration 
into the oncology care paradigm. Much like other aspects 
of cancer care, smoking is associated with a spectrum 
of social, demographic, and clinical variables in cancer 
patients (33,87). Smoking is associated with a lower level 
of education and lower socioeconomic status (91,92), 
higher rates of mental health disorders (93,94), higher rates 
of substance and alcohol abuse (95), and stigmatization 
associated with smoking or a lung cancer diagnosis (96).

By the time of a lung cancer diagnosis, most patients 
have smoked for several decades, are highly nicotine 
dependent, have tried unsuccessfully to quit several 
times, are embarrassed about their smoking, and while 
interested in quitting, are skeptical, if not downright 
demoralized, about their ability to quit (56,63,84,97). This 
challenging clinical and psychosocial situation requires 
an informed, comprehensive approach to cessation to be 
optimally effective. While the above recommendations 
for implementing cessation services are relevant for most 
oncology practices, the unique aspects of coordinated, 
multidisciplinary care—including provision of multiple 
services under one roof, formalized coordination of 

care through the use of a navigator, and the ease of 
communicating among providers—makes this environment 
particularly suitable for providing high quality, best 
practice-based cessation services. Here, we offer several 
additional recommendations for integrating cessation 
services into multidisciplinary lung cancer care.

Make tobacco cessation a priority clinical goal

As noted above, tobacco treatment usually is inconsistently 
and weakly delivered in oncology practice, despite its known 
benefits and cost-effectiveness in the general population. 
The multidisciplinary clinic offers an ideal environment 
to systematically assess smoking status on a repeated basis, 
communicate this information efficiently to all providers 
via electronic health record or paper chart notes, obtain 
input from multiple providers, and use these providers to 
reinforce the cessation message and encourage patients to 
quit and remain abstinent. Further, integrating cessation 
services into multidisciplinary care can minimize the burden 
for cancer patients (33,87). We recommend that tobacco 
treatment be the default option; that is, that patients are 
given the opportunity to “opt out” of treatment rather than 
to “opt in”, as in usually the case now (98). It is important 
to educate patients about the benefits of quitting smoking, 
especially the potential to improve response to treatment 
and extend life. This message is particularly important for 
smokers who are resistant to quit, which often is due to lack 
of confidence. A recent cessation intervention in a thoracic 
oncology program found that patients with low confidence 
in their ability to quit smoking could be enrolled, and that 
confidence increased over time (84).

Integrate Certified Tobacco Treatment Specialists into 
multidisciplinary care

Physicians may be very effective at delivering brief cessation 
treatment, but physicians in a multidisciplinary clinic 
are unlikely to have the time to deliver more intensive 
intervention, which is beneficial for the typical highly 
dependent smoker with lung cancer (55,71,72,99). For 
smaller multidisciplinary practices, it often is not practical 
to have a full time, in-house tobacco professional and such 
a position may need to be shared institutionally. There 
is a benefit, however, in having a committed tobacco 
treatment specialist embedded within the multidisciplinary 
practice that knows and understands patient needs and can 
easily communicate with other providers. A fairly recent 
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development in tobacco treatment is a formalized training 
and certification process for Tobacco Treatment Specialists 
who specialize in the delivery of evidence-based cessation 
methods. It is possible to train a staff member, such as a 
nurse or patient navigator, to fulfill this role. In the US, 
training and certification as a Tobacco Treatment Specialist 
is offered at several institutions through the Council for 
Tobacco Treatment Training Programs of the Association 
for the Treatment of Tobacco Use and Dependence (http://
attudaccred.org/programs). One challenge is to ensure 
adequate reimbursement for these services (85). Medicare 
covers tobacco cessation treatment, including individual 
counseling and pharmacotherapy, but reimbursement 
rates are not optimal. The Affordable Care Act (ACA) 
has considerably expanded tobacco cessation coverage, 
for example, by requiring coverage of tobacco cessation 
medications for Medicaid recipients in all states in 2014. 
State Health Insurance exchanges through the ACA also 
are providing tobacco cessation benefits, although coverage 
varies and details are not yet fully worked out.

Tailor cessation intervention to the patient’s cancer 
treatment plan

Patients with lung cancer who receive multidisciplinary 
care typically are followed for an extended period, from 
diagnosis to treatment to follow-up care. This extended 
contact provides an opportunity to tailor motivational 
interventions to the individual patient’s treatment needs. 
For instance, patients who are receiving surgery as a part of 
their cancer care can be counseled in preparation for surgery 
and emphasis can be placed on reducing complications 
associated with pulmonary complications, infections, 
difficulty with wound healing, and the potential benefits 
of decreased recurrence, overall mortality, and risk of 
developing a second primary cancer. Patients who are facing 
a new metastatic cancer can discuss that smoking increases 
the risk of treatment complications and hospitalization. 
Although patients with metastatic lung cancer typically do 
not have a chance for cure, the discussion of the benefits 
of smoking cessation can be tailored to improving quality 
of life. These discussions and coordination of care require 
close communication among treating clinicians, which is 
the sine qua non of multidisciplinary treatment.

Ensure optimal use of pharmacotherapy

Although there are several FDA-approved medications 

that are effective for smoking cessation, including nicotine 
replacement (gum, patch, lozenges, inhaler, and nasal 
spray), Bupropion and Varenicline (76), most oncologists 
do not prescribe or adequately monitor their use (70-74). 
Multidisciplinary care provides an excellent environment to 
ensure that pharmacotherapy is prescribed, dosed properly, 
monitored for adherence and side effects, and adjusted 
as needed. Combination treatment, such as short- and 
long-acting nicotine replacement (e.g., gum and patch, 
respectively), or nicotine replacement and Bupropion, boost 
quit rates over mono-treatment (76,100) and are likely to be 
useful in heavily dependent lung cancer patients. Patients 
often discontinue cessation pharmacotherapy prematurely, 
which can be effectively monitored and corrected in a 
multidisciplinary environment.

There is growing interest among smokers in the use 
of electronic cigarettes (“e-cigarettes”) to aid smoking 
cessation. However, there currently is not adequate evidence 
about their safety or effectiveness to recommend their use. 
Leading cancer organizations including IASLC, ASCO, and 
AACR advise oncologists to tell patients that the safety and 
effectiveness of e-cigarettes are not fully understood and 
there is no current clear evidence to suggest that e-cigarettes 
are safer or more effective than existing government-
approved smoking-cessation medications (77,83).

Use effective behavioral cessation approaches

Several behavioral intervention approaches, including 
motivational enhancement, provision of social support, and 
problem solving assistance substantially boost quit rates in a 
dose-dependent fashion (76). Given the compelling need for 
lung cancer patients to quit smoking, and the typically high 
levels of dependence in this population, Tobacco Treatment 
Specialists have a vital role in providing state-of-the-art 
cessation approaches. It is recommended that all smokers 
be comprehensively assessed, provided a motivational 
intervention to reduce the self-blame that is common in 
this group and enhance their readiness to quit, and given 
the most intensive treatment that is acceptable to the 
patient and likely to be efficacious. Combining behavioral 
treatment with pharmacotherapy improves quit rates over 
pharmacotherapy alone (76) and should be offered as 
standard treatment.

In addition to the behavioral strategies noted above, a 
few additional approaches that are new or less widely used, 
but effective and potentially feasible in a multidisciplinary 
clinic, should be considered. These include helping patients 
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to reduce smoking prior to the quit attempt, using either a 
scheduled reduced smoking schedule for patients who are 
ready to quit (101,102) or providing nicotine replacement 
as a smoking reduction strategy to promote future smoking 
abstinence in patients who are not yet ready to quit (103). 
Although not yet evaluated specifically for lung cancer 
populations, mobile technology, such as text messaging 
services and smoking cessation “apps” show considerable 
promise for smoking cessation (104,105). These tools 
provide a cost-effective and convenient way to extend 
provider-delivered treatment and to target interventions 
to specific patient populations, including those with lung 
cancer. Such tools may be especially helpful to maximize 
treatment delivery in community-based multidisciplinary 
oncology programs, which often draw patients from large 
areas. Importantly, clinicians at all levels should repeatedly 
emphasize the need to quit smoking, empathize with patients 
on the difficulty in quitting, and congratulate patients for 
progress and achieving success in quitting smoking.

Conclusions

Tobacco use is the predominant risk factor for lung cancer, 
and many lung cancer patients still smoke at the time of 
diagnosis. These smokers often want to quit but are highly 
dependent on tobacco and often feel blame for their illness 
and demoralized about the possibility of quitting. Quitting 
smoking improves the prognosis of lung cancer patients, 
however, and effective methods are available to assist them, 
including several FDA-approved pharmacologic agents and 
well-tested behavioral strategies. Several national cancer 
treatment organizations, including ASCO, AACR, IASLC, 
ONS, and NCCN have advocated for smoking cessation 
support for all cancer patients, but most cancer treatment 
practices do not consistently or adequately deliver such 
services. Multidisciplinary lung cancer treatment programs 
offer an ideal environment to optimally deliver effective 
smoking cessation services. Several recommendations 
are offered to optimize delivery of tobacco treatment in 
multidisciplinary practice, including making cessation a 
priority clinical goal, utilizing the services of dedicated 
smoking cessation programs and trained specialists, tailoring 
cessation interventions to the patient’s cancer treatment 
plan, ensuring adequate use of pharmacotherapy, using 
state-of-the-art behavioral cessation strategies, and ensuring 
effective communication among all providers to integrate 
evidence-based cessation support into the standard clinical 
care for all cancer patients who smoke at diagnosis.

Acknowledgements

None.

Footnote

Conflicts of Interest: The authors have no conflicts of interest 
to declare. 
Financial Disclosure: Provided in part (salary) by the 
American Cancer Society (MRSG 11-031-01-CCE, 
GWW), and a Patient-Centered Outcomes Research 
Institute (PCORI) Award (IH-1304-6147, KDW). 

Disclaimer: All statements in this report, including its 
findings and conclusions, are solely those of the authors 
and do not necessarily represent the views of the Patient-
Centered Outcomes Research Institute (PCORI), its Board 
of Governors or Methodology Committee.

References

1.	 Siegel RL, Miller KD, Jemal A. Cancer Statistics, 2015. 
CA Cancer J Clin 2015;65:5-29.

2.	 DeSantis CE, Lin CC, Mariotto AB, et al. Cancer 
treatment and survivorship statistics, 2014. CA Cancer J 
Clin 2014;64:252-71.

3.	 Jacobson JO. Multidisciplinary cancer management: a 
systems-based approach to deliver complex care. J Oncol 
Pract 2010;6:274-5.

4.	 Seek A, Hogle WP. Modeling a better way: navigating 
the healthcare system for patients with lung cancer. Clin J 
Oncol Nurs 2007;11:81-5.

5.	 Salomaa ER, Sällinen S, Hiekkanen H, et al. Delays 
in the diagnosis and treatment of lung cancer. Chest 
2005;128:2282-8.

6.	 Bilimoria KY, Ko CY, Tomlinson JS, et al. Wait times for 
cancer surgery in the United States: trends and predictors 
of delays. Ann Surg 2011;253:779-85.

7.	 Gomez DR, Liao KP, Swisher SG, et al. Time to treatment 
as a quality metric in lung cancer: Staging studies, time 
to treatment, and patient survival. Radiother Oncol 
2015;115:257-63.

8.	 Haque N, Raza A, McGoey R, et al. Small cell lung 
cancer: time to diagnosis and treatment. South Med J 
2012;105:418-23.

9.	 Bauman K, Arenberg D. Multidisciplinary Evaluation of 
Patients with Suspected Lung Cancer. Clin Pulm Med 
2010;17:35-41.



349Translational lung cancer research, Vol 4, No 4 August 2015

© Translational lung cancer research. All rights reserved. Transl Lung Cancer Res 2015;4(4):339-352www.tlcr.org

10.	 Ellis PM. The importance of multidisciplinary team 
management of patients with non-small-cell lung cancer. 
Curr Oncol 2012;19:S7-15.

11.	 Coory M, Gkolia P, Yang IA, et al. Systematic review of 
multidisciplinary teams in the management of lung cancer. 
Lung Cancer 2008;60:14-21.

12.	 Dahele M, Ung Y, Meharchand J, et al. Integrating 
regional and community lung cancer services to improve 
patient care. Curr Oncol 2007;14:234-7.

13.	 Osarogiagbon RU, Robbins ET. Regional multidisciplinary 
thoracic oncology program comes to the Mid-South. 
Memphis Medical Society Quarterly 2013;15:12-13. 
Available online: http://www.mdmemphis.org/wp-content/
uploads/2012/12/Winter-2013-Quarterly-for-web.pdf

14.	 Bunnell CA, Weingart SN, Swanson S, et al. Models 
of multidisciplinary cancer care: physician and patient 
perceptions in a comprehensive cancer center. J Oncol 
Pract 2010;6:283-8.

15.	 Fennell ML, Das IP, Clauser S, et al. The organization 
of multidisciplinary care teams: modeling internal and 
external influences on cancer care quality. J Natl Cancer 
Inst Monogr 2010;2010:72-80.

16.	 Siminoff LA, Dorflinger L, Agyemang A, et al. 
Oncologists’ assessments of lung cancer patient and family 
disagreements regarding treatment decision making. Lung 
Cancer 2012;77:212-6.

17.	 Gardner TB, Barth RJ, Zaki BI, et al. Effect of initiating 
a multidisciplinary care clinic on access and time to 
treatment in patients with pancreatic adenocarcinoma. J 
Oncol Pract 2010;6:288-92.

18.	 Lo DS, Zeldin RA, Skrastins R, et al. Time to treat: a 
system redesign focusing on decreasing the time from 
suspicion of lung cancer to diagnosis. J Thorac Oncol 
2007;2:1001-6.

19.	 Davies AR, Deans DA, Penman I, et al. The 
multidisciplinary team meeting improves staging accuracy 
and treatment selection for gastro-esophageal cancer. Dis 
Esophagus 2006;19:496-503.

20.	 Bowen EF, Anderson JR, Roddie ME. Improving surgical 
resection rates in lung cancer without a two stop service. 
Thorax 2003;58:368.

21.	 Laroche C, Wells F, Coulden R, et al. Improving surgical 
resection rate in lung cancer. Thorax 1998;53:445-9.

22.	 Alberts WM, Bepler G, Hazelton T, et al. Practice 
organization. CHEST 2003;123:332S-7S.

23.	 ASCO-ESMO Consensus Statement on Quality Cancer 
Care. J Clin Oncol 2006;24:3498-9.

24.	 BTS recommendations to respiratory physicians for 

organizing the care of patients with lung cancer. The Lung 
Cancer Working Party of the British Thoracic Society 
Standards of Care Committee. Thorax 1998;53;S1-8.

25.	 Ettinger DS, Akerley W, Borghaei H, et al. Non-small cell 
lung cancer. J Natl Compr Canc Netw 2012;10:1236-71.

26.	 Kedia S, Ward KD, Nellum AL, et al. Lung cancer 
(LC) patient (Pt) and caregiver (CG) perceptions 
of multidisciplinary (multiD) care. J Clin Oncol 
2014;32:abstr e17684.

27.	 Hong NJ, Wright FC, Gagliardi AR, et al. Examining the 
potential relationship between multidisciplinary cancer 
care and patient survival: an international literature review. 
J Surg Oncol 2010;102:125-34.

28.	 Osarogiagbon RU, Phelps G, McFarlane J, et al. Causes 
and consequences of deviation from multidisciplinary care 
in thoracic oncology. J Thorac Oncol 2011;6:510-6.

29.	 US Department of Health and Human Services. The 
Health Consequences of Smoking—50 Years of Progress: 
A Report of the Surgeon General. Atlanta, GA: US 
Department of Health and Human Services, Centers for 
Disease Control and Prevention, National Center for 
Chronic Disease Prevention and Health Promotion, Office 
on Smoking and Health, 2014.

30.	 US Department of Health and Human Services. How 
Tobacco Smoke Causes Disease: The Biology and 
Behavioral Basis for Smoking-Attributable Disease: 
A Report of the Surgeon General. Atlanta, GA: US 
Department of Health and Human Services, Centers for 
Disease Control and Prevention, National Center for 
Chronic Disease Prevention and Health Promotion, Office 
on Smoking and Health; 2010.

31.	 Warren GW, Cummings KM. Tobacco and lung cancer: 
risks, trends, and outcomes in patients with cancer. Am 
Soc Clin Oncol Educ Book 2013:359-64.

32.	 US Department of Health and Human Services. The 
health consequences of smoking: a report of the Surgeon 
General. Atlanta, GA: US Department of Health and 
Human Services, Centers for Disease Control and 
Prevention, National Center for Chronic Disease 
Prevention and Health Promotion, Office on Smoking and 
Health; 2004.

33.	 Warren GW, Sobus S, Gritz ER. The biological and 
clinical effects of smoking by patients with cancer and 
strategies to implement evidence-based tobacco cessation 
support. Lancet Oncol 2014;15:e568-80.

34.	 Sobus SL, Warren GW. The biologic effects of cigarette 
smoke on cancer cells. Cancer 2014;120:3617-26.

35.	 Parsons A, Daley A, Begh R, et al. Influence of smoking 



350 Warren and Ward. Smoking cessation and multidisciplinary lung cancer care 

© Translational lung cancer research. All rights reserved. Transl Lung Cancer Res 2015;4(4):339-352www.tlcr.org

cessation after diagnosis of early stage lung cancer on 
prognosis: systematic review of observational studies with 
meta-analysis. BMJ 2010;340:b5569.

36.	 Warren GW, Singh AK. Nicotine and lung cancer. J 
Carcinog 2013;12:1.

37.	 Yildizeli B, Fadel E, Mussot S, et al. Morbidity, mortality, 
and long-term survival after sleeve lobectomy for 
non-small cell lung cancer. Eur J Cardiothorac Surg 
2007;31:95-102.

38.	 O'Malley M, King AN, Conte M, et al. Effects of cigarette 
smoking on metabolism and effectiveness of systemic 
therapy for lung cancer. J Thorac Oncol 2014;9:917-26.

39.	 Rowland C, Eiser C, Rowe R, et al. The effect of smoking 
on health-related quality of life in lung cancer patients: a 
systematic review. BMJ Support Palliat Care 2012;2:312-8.

40.	 Daniel M, Keefe FJ, Lyna P, et al. Persistent smoking 
after a diagnosis of lung cancer is associated with higher 
reported pain levels. J Pain 2009;10:323-8.

41.	 Howlader N, Noone AM, Krapcho M, et al. SEER Cancer 
Statistics Review, 1975-2012, National Cancer Institute. 
Bethesda, MD: 2015. Available online: http://seer.cancer.
gov/csr/1975_2012/ 

42.	 Lovly CM. Combating acquired resistance to tyrosine 
kinase inhibitors in lung cancer. Am Soc Clin Oncol Educ 
Book 2015;35:e165-73.

43.	 Pao W, Miller V, Zakowski M, et al. EGF receptor gene 
mutations are common in lung cancers from "never 
smokers" and are associated with sensitivity of tumors 
to gefitinib and erlotinib. Proc Natl Acad Sci USA 
2004;101:13306-11.

44.	 Kwak EL, Bang YJ, Camidge DR, et al. Anaplastic 
lymphoma kinase inhibition in non-small-cell lung cancer. 
N Engl J Med 2010;363:1693-703.

45.	 Land SR. Methodologic barriers to addressing critical 
questions about tobacco and cancer prognosis. J Clin 
Oncol 2012;30:2030-2.

46.	 Peters EN, Torres E, Toll BA, et al. Tobacco assessment 
in actively accruing National Cancer Institute 
Cooperative Group Program Clinical Trials. J Clin Oncol 
2012;30:2869-75.

47.	 Lee SM, Chow LQ. A new addition to the PD-1 
checkpoint inhibitors for non-small cell lung cancer-the 
anti-PDL1 antibody-MEDI4736. Transl Lung Cancer Res 
2014;3:408-10.

48.	 Hellmann MD, Creelan BC, Woo K, et al. Smoking 
history and response to nivolumab in patients with 
advanced NSCLCS. Annals of Oncology 2014;25: 
iv426-70.

49.	 Pan ZK, Ye F, Wu X, et al. Clinicopathological and 
prognostic significance of programmed cell death ligand1 
(PD-L1) expression in patients with non-small cell lung 
cancer: a meta-analysis. J Thorac Dis 2015;7:462-70.

50.	 Gritz ER, Toll BA, Warren GW. Tobacco use in the 
oncology setting: advancing clinical practice and research. 
Cancer Epidemiol Biomarkers Prev 2014;23:3-9.

51.	 Warren GW, Alberg AJ, Kraft AS, et al. The 2014 
Surgeon General’s report: “The health consequences of 
smoking--50 years of progress”: a paradigm shift in cancer 
care. Cancer 2014;120:1914-6.

52.	 Toll BA, Brandon TH, Gritz ER, et al. Assessing 
tobacco use by cancer patients and facilitating cessation: 
an American Association for Cancer Research policy 
statement. Clin Cancer Res 2013;19:1941-8.

53.	 Hanna N, Mulshine J, Wollins DS, et al. Tobacco 
cessation and control a decade later: American society of 
clinical oncology policy statement update. J Clin Oncol 
2013;31:3147-57.

54.	 Gulati S, Mulshine JL. Lung cancer screening guidelines: 
common ground and differences. Transl Lung Cancer Res 
2014;3:131-8.

55.	 Cox LS, Africano NL, Tercyak KP, et al. Nicotine 
dependence treatment for patients with cancer. Cancer 
2003;98:632-44.

56.	 Park ER, Japuntich SJ, Rigotti NA, et al. A snapshot of 
smokers after lung and colorectal cancer diagnosis. Cancer 
2012;118:3153-64.

57.	 Underwood JM, Townsend JS, Tai E, et al. Persistent 
cigarette smoking and other tobacco use after a tobacco-
related cancer diagnosis. J Cancer Surviv 2012;6:333-44.

58.	 Morales NA, Romano MA, Michael Cummings K, et al. 
Accuracy of self-reported tobacco use in newly diagnosed 
cancer patients. Cancer Causes Control 2013;24:1223-30.

59.	 Warren GW, Arnold SM, Valentino JP, et al. Accuracy 
of self-reported tobacco assessments in a head and 
neck cancer treatment population. Radiother oncol 
2012;103:45-8.

60.	 Khuri FR, Kim ES, Lee JJ, et al. The impact of smoking 
status, disease stage, and index tumor site on second 
primary tumor incidence and tumor recurrence in the 
head and neck retinoid chemoprevention trial. Cancer 
Epidemiol Biomarkers Prev 2001;10:823-9.

61.	 SRNT Subcommittee on Biochemical Verification. 
Biochemical verification of tobacco use and cessation. 
Nicotine Tob Res 2002;4:149-59.

62.	 Klesges RC, Krukowski RA, Klosky JL, et al. Efficacy of a 
tobacco quitline among adult cancer survivors. Prev Med 



351Translational lung cancer research, Vol 4, No 4 August 2015

© Translational lung cancer research. All rights reserved. Transl Lung Cancer Res 2015;4(4):339-352www.tlcr.org

2015;73:22-7.
63.	 Cooley ME, Sarna L, Kotlerman J, et al. Smoking 

cessation is challenging even for patients recovering from 
lung cancer surgery with curative intent. Lung Cancer 
2009;66:218-25.

64.	 Simmons VN, Litvin EB, Jacobsen PB, et al. Predictors of 
smoking relapse in patients with thoracic cancer or head 
and neck cancer. Cancer 2013;119:1420-7.

65.	 Berg CJ, Carpenter MJ, Jardin B, et al. Harm reduction 
and cessation efforts and interest in cessation resources 
among survivors of smoking-related cancers. J Cancer 
Surviv 2013;7:44-54.

66.	 Cooley ME, Emmons KM, Haddad R, et al. Patient-
reported receipt of and interest in smoking-cessation 
interventions after a diagnosis of cancer. Cancer 
2011;117:2961-9.

67.	 Simmons VN, Litvin EB, Patel RD, et al. Patient-provider 
communication and perspectives on smoking cessation 
and relapse in the oncology setting. Patient Educ Couns 
2009;77:398-403.

68.	 Tang MW, Oakley R, Dale C, et al. A surgeon led smoking 
cessation intervention in a head and neck cancer centre. 
BMC Health Serv Res 2014;14:636.

69.	 Warren GW, Marshall JR, Cummings KM, et al. 
Automated tobacco assessment and cessation support for 
cancer patients. Cancer 2014;120:562-9.

70.	 Simmons VN, Litvin EB, Unrod M, et al. Oncology 
healthcare providers’ implementation of the 5A's model 
of brief intervention for smoking cessation: patients’ 
perceptions. Patient Educ Couns 2012;86:414-9.

71.	 Warren GW, Marshall JR, Cummings KM, et al. Practice 
patterns and perceptions of thoracic oncology providers 
on tobacco use and cessation in cancer patients. J Thorac 
Oncol 2013;8:543-8.

72.	 Warren GW, Marshall JR, Cummings KM, et al. 
Addressing tobacco use in patients with cancer: a survey of 
American Society of Clinical Oncology members. J Oncol 
Pract 2013;9:258-62.

73.	 Couraud S, Fournel P, Moro-Sibilot D, et al. Professional 
practice and accessibility to equipment in thoracic 
oncology. Results of a survey in Rhônes-Alpes region 
(France). Bull Cancer 2011;98:613-23.

74.	 Weaver KE, Danhauer SC, Tooze JA, et al. Smoking 
cessation counseling beliefs and behaviors of outpatient 
oncology providers. Oncologist 2012;17:455-62.

75.	 Conroy MB, Majchrzak NE, Silverman CB, et al. 
Measuring provider adherence to tobacco treatment 
guidelines: a comparison of electronic medical record 

review, patient survey, and provider survey. Nicotine Tob 
Res 2005;7:S35-43.

76.	 Fiore MC, Jaén CR, Baker TB, et al. Treating tobacco use 
and dependence: 2008 Update. Clinical Practice Guideline. 
Rockville, MD: US Public Health Service, 2008.

77.	 Cummings KM, Dresler CM, Field JK, et al. E-cigarettes 
and cancer patients. J Thorac Oncol 2014;9:438-41.

78.	 Sarna L, Brown JK, Lillington L, et al. Tobacco-control 
attitudes, advocacy, and smoking behaviors of oncology 
nurses. Oncol Nurs Forum 2000;27:1519-28.

79.	 Tobacco Cessation Guide For Oncology Providers. 
Available online: http://www.asco.org/sites/default/files/
tobacco_cessation_guide.pdf

80.	 Westmaas JL, Newton CC, Stevens VL, et al. Does a 
Recent Cancer Diagnosis Predict Smoking Cessation? 
An Analysis From a Large Prospective US Cohort. J Clin 
Oncol 2015;33:1647-52.

81.	 Klesges RC, Krukowski RA, Klotsky JL, et al. Efficacy of 
a tobacco quitline among survivors of childhood cancer. 
Nicotine Tob Res 2015;17:710-8.

82.	 Karam-Hage M, Cinciripini PM, Gritz ER. Tobacco 
use and cessation for cancer survivors: an overview for 
clinicians. CA Cancer J Clin 2014;64:272-90.

83.	 Brandon TH, Goniewicz MJ, Hanna N, et al. Electronic 
Nicotine Delivery Systems: A Policy Statement from 
the American Association for Cancer Research and the 
American Society of Clinical Oncology. J Clin Oncol 
2015;33:952-63.

84.	 Japuntich SJ, Luberto CM, Streck JM, et al. Integrating 
tobacco treatment into thoracic oncology settings: Lessons 
learned. J Health Psychol 2015. [Epub ahead of print].

85.	 Barr G, Houston-Miller N, Hasan I, et al. Nurse 
practitioners, wake up and smell the smoke. J Am Assoc 
Nurse Pract 2013;25:362-7.

86.	 Slatore CG, Au DH, Hollingworth W. Cost-effectiveness 
of a smoking cessation program implemented at the time of 
surgery for lung cancer. J Thorac Oncol 2009;4:499-504.

87.	 Warren GW, Toll BA, Tami-Maury I, et al. Tobacco Use 
and the Cancer Patient: Clinical Effects, Dependence, 
and Cessation Support. Chapter for the 10th edition of 
Principles and Practice of Oncology 2014;322-34. 

88.	 Stead LF, Hartmann-Boyce J, Perera R, et al. Telephone 
counselling for smoking cessation. Cochrane Database 
Syst Rev 2013;8:CD002850.

89.	 Saul JE, Bonito JA, Provan K, et al. Implementation of 
tobacco cessation quitline practices in the United States 
and Canada. Am J Public Health 2014;104:e98-105.

90.	 Tobacco Cessation Collaborative. Available online: http://



352 Warren and Ward. Smoking cessation and multidisciplinary lung cancer care 

© Translational lung cancer research. All rights reserved. Transl Lung Cancer Res 2015;4(4):339-352www.tlcr.org

moqc.org/TobaccoCessation
91.	 Gritz ER, Fingeret MC, Vidrine DJ, et al. Successes and 

failures of the teachable moment: smoking cessation in 
cancer patients. Cancer 2006;106:17-27.

92.	 US Department of Health and Human Services, Substance 
Abuse and Mental Health Services Administration Center 
for Behavioral Health Statistics and Quality. Results 
from the 2011 National Survey on Drug Use and Health: 
Summary of National Findings. Rockville, MD: Substance 
Abuse and Mental Health Services Administration; 2012.

93.	 Schroeder SA, Morris CD. Confronting a neglected 
epidemic: tobacco cessation for persons with mental 
illnesses and substance abuse problems. Annu Rev Public 
Health 2010;31:297-314.

94.	 Lasser K, Boyd JW, Woolhandler S, et al. Smoking and 
mental illness: A population-based prevalence study. JAMA 
2000;284:2606-10.

95.	 Breslau N, Johnson EO, Hiripi E, et al. Nicotine 
dependence in the United States: prevalence, trends, and 
smoking persistence. Arch Gen Psychiatry 2001;58:810-6.

96.	 Chambers SK, Dunn J, Occhipinti S, et al. A systematic 
review of the impact of stigma and nihilism on lung cancer 
outcomes. BMC Cancer 2012;12:184.

97.	 Park ER, Japuntich S, Temel J, et al. A smoking cessation 
intervention for thoracic surgery and oncology clinics: a 
pilot trial. J Thorac Oncol 2011;6:1059-65.

98.	 Richter KP, Ellerbeck EF. It’s time to change the default 
for tobacco treatment. Addiction 2015;110:381-6.

99.	 Sanderson Cox L, Sloan JA, Patten CA, et al. Smoking 
behavior of 226 patients with diagnosis of stage IIIA/IIIB 
non-small cell lung cancer. Psychooncology 2002;11:472-8.

100.	Smith SS, McCarthy DE, Japuntich SJ, et al. Comparative 
effectiveness of 5 smoking cessation pharmacotherapies in 
primary care clinics. Arch Intern Med 2009;169:2148-55.

101.	Cinciripini PM, Lapitsky L, Seay S, et al. The effects of 
smoking schedules on cessation outcome: can we improve 
on common methods of gradual and abrupt nicotine 
withdrawal? J Consult Clin Psychol 1995;63:388-99.

102.	Cinciripini PM, Wetter DW, McClure JB. Scheduled 
reduced smoking: effects on smoking abstinence and potential 
mechanisms of action. Addict Behav 1997;22:759-67.

103.	Asfar T, Ebbert JO, Klesges RC, et al. Do smoking 
reduction interventions promote cessation in smokers not 
ready to quit? Addict Behav 2011;36:764-8.

104.	Abroms LC, Padmanabhan N, Thaweethai L, et al. iPhone 
apps for smoking cessation: a content analysis. Am J Prev 
Med 2011;40:279-85.

105.	Free C, Phillips G, Galli L, et al. The effectiveness 
of mobile-health technology-based health behaviour 
change or disease management interventions for 
health care consumers: a systematic review. PLoS Med 
2013;10:e1001362.

Cite this article as: Warren GW, Ward KD. Integration 
of tobacco cessation services into multidisciplinary lung 
cancer care: rationale, state of the art, and future directions. 
Transl Lung Cancer Res 2015;4(4):339-352. doi: 10.3978/
j.issn.2218-6751.2015.07.15


