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Summary
Prospective analysis was performed of self-reported and biochemically confirmed tobacco use in
50 head and neck cancer patients during treatment. With 93.5% compliance to complete weekly
self-report and biochemical confirmatory tests, 29.4% of smokers required biochemical
assessment for identification. Accuracy increased by 14.9% with weekly vs. baseline self-reported
assessments. Data confirm that head and neck cancer patients misrepresent true tobacco use during
treatment.
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Introduction
Tobacco use is a recognized risk factor for the development of several cancers and
increasing evidence suggests that continued tobacco use in head and neck cancer patients is
associated with decreased survival (1-2). Integrating accurate tobacco assessments and
cessation into clinical care has been advocated for several years (3) and are advocated
according to National Comprehensive Cancer Network (NCCN) Guidelines, the American
Society of Clinical Oncology (ASCO), and Joint Commission for the Accreditation of
Hospital Organizations (JCAHO) (4-6). Accurate assessments of tobacco use are necessary
to effectively implement cessation strategies and may require biochemical confirmation to
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overcome inaccuracies of self-reported tobacco use (7). Some authors have questioned the
accuracy of self-reported tobacco assessments in head and neck cancer patients (8) and the
importance of biochemical confirmation is exemplified by Marin et al. demonstrating poor
cancer treatment outcomes in surgical head and neck cancer patients as correlated with
biochemically confirmed tobacco use, but with no correlation using self-reported
assessments (9).

Materials and Methods
Beginning in 2007, patients with non-metastatic squamous cell carcinoma of the head and
neck were enrolled in an Institutional Review Board approved study to evaluate the effect of
tobacco exposure on therapeutic outcome. Eligible patients included patients with
measurable disease on pretreatment imaging and who were candidates for treatment with
definitive radiotherapy or platinum-based chemoradiotherapy. Standard clinical
interventions were administered for all patients, clinical data were recorded, and patients
were informed that tobacco use would be evaluated by standardized weekly self-reported
assessments. Self-reported assessments were administered and recorded by nurses. Detailed
tobacco use histories were obtained at study entry and current self-reported tobacco
exposure were obtained during treatment through the following questions: Do you currently
smoke cigarettes or cigars?, Do you currently use smokeless tobacco?, Do you currently use
nicotine replacement?, Are you exposed to people who smoke on a regular basis? Questions
used for self-reported assessments are provided in the supplementary materials. Current
tobacco use was considered by self-report at the time of assessment (i.e., current tobacco use
was considered a dynamic point of contact variable that could change weekly over the
course of treatment). No monetary compensation or incentive was provided for participation
in this study.

Biochemical confirmation of tobacco use was performed using serum samples. Serum was
obtained weekly to analyze biochemical tobacco exposure using quantitative cotinine (7-8)
measured with a commercially available solid-phase competitive chemiluminescent
immunoassay (Immulite 2000, Diagnostic Products Corporation, Los Angeles, CA).
Cotinine values > 10 ng/mL were considered positive for biochemical confirmation of
tobacco use.

An interim analysis of study accrual was performed and tobacco use behaviors in the first 50
patients were performed. Descriptive analyses consisted of the accuracy, specificity,
sensitivity, positive predictive value, and negative predictive value of self-report with serum
cotinine analysis used as the “gold standard” for accurate assessment.

Results and Discussion
Patient demographics and tobacco use history are shown in Table 1. Data are presented for
all 50 patients during treatment. Only 2 patients (4%) did not complete treatment and
entered hospice care: one with a cerebrovascular accident at week 2, one with hepatic
encephalopathy at week 3. However, the weekly self-reported assessment and serum
cotinine values were included in this analysis.

Weekly data are presented in patients who completed both the self-reported assessment and
biochemical confirmation in a given week. Not all patients completed 8 visits including
patients who entered hospice care (as noted earlier) and some patients who would only have
7 potential visits due to radiotherapy scheduling and treatment duration. Of 367 total
opportunities to capture both serum and self-reported tobacco use, 343 were completed
resulting in a 93.5% compliance rate. Cotinine was detected in 35.1% of samples with the
following characteristics (in ng/mL): average 261 (235 standard deviation), range 10-1248,
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median 191, upper quartile 379 ng/mL, and lower quartile 73. Nicotine replacement was
reported in 8% of cotinine positive assessments; however, cotinine values (range 51.8 - 654
ng/mL) supported active tobacco use rather than nicotine replacement alone (7, 12).

Weekly cotinine values stratified according to baseline self-reported tobacco use are shown
in Fig. 1A demonstrating that baseline assessments alone do not accurately characterize
patient behavior during treatment. The decreasing trend of cotinine positivity noted in
Baseline Self-Reported (SR) Positive patients during treatment is associated with one of two
apparent behaviors in patients: decreased tobacco use over the course of treatment (in one
patient group) or a consistent rate of misrepresentation throughout treatment (in a separate
patient group). The characteristics of these subgroups are shown in Table 2 and further
discussed in the following paragraph. As shown in Fig. 1B, weekly self-reported
assessments increased the absolute accuracy of identifying true tobacco use by 14.9% as
compared with baseline assessments alone. However, biochemical confirmation was
necessary to identify an average of 29.4% (weekly range 14.3 – 40.0%) of tobacco users
who denied any tobacco use by self report suggesting that biochemical confirmation further
enhanced accurate identification of true tobacco use over repeated weekly self-reported
tobacco assessments. Figure 1C demonstrates that the sensitivity of weekly self-report
followed a downward trend during treatment (average 70.8%, range 60.0-81.0%), but
specificity remained stable throughout treatment (average 97.0%, range 93.3-100%). The
positive predictive value of weekly self-report averaged 92.3% (range 85.7-100%) and the
negative predictive value averaged 86.5% (range 84.2-88.6%).

The characteristics of patients who misreported tobacco use are presented in Table 2. In
patients with biochemically confirmed tobacco use at least once during treatment, 33% (8 of
24 patients) misrepresented true tobacco use at least twice during treatment based upon self-
reported assessments. In 4 patients (patients 6, 20, 40, and 45), misrepresentation was
associated with significant decreases in tobacco use during treatment resulting in
biochemically confirmed cessation suggesting misrepresentation was associated with efforts
to stop tobacco use. In 4 patients (patients 1, 38, 41, and 50), misrepresentation was
associated with continued tobacco use or restarting tobacco use during treatment.

The most significant finding from this study is that among patients who are aware that both
self-reported assessments (using questionnaires) and biochemically confirmed tobacco
assessments (using serum cotinine analysis), a substantial proportion of biochemically
confirmed tobacco users did not accurately self-report tobacco use during cancer treatment.
Data further demonstrate that tobacco use among cancer patients can vary substantially
during treatment and a single assessment of tobacco use at diagnosis can be highly
inaccurate over the course of cancer treatment. Repeated self-reported assessments increase
the accuracy of identifying tobacco use during cancer treatment, but data demonstrate that
repeated self-reported tobacco assessments during cancer treatment still underestimate the
true tobacco use behavior of patients. Importantly, this study also demonstrates a high
compliance rate for repeated self-reported and biochemically confirmed assessments in a
head and neck cancer treatment population.

Though limited by small patient size, this study represents the largest assessment of tobacco
use using weekly self-reported and biochemically confirmed assessments in any clinical
cancer treatment population. In this head and neck cancer population, patients should have a
higher tobacco burden than in other non-tobacco related disease sites such as colorectal,
breast, or prostate cancer. Observed inaccuracies associated with self-report could be
influenced by the possibility that in tobacco related cancers (head/neck or lung cancer),
patients may be reluctant to report tobacco use due to a “guilt by association” phenomenon.
Unfortunately, self-reported accuracy during cancer treatment for cancers traditionally
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associated with tobacco use has not been compared to those cancers that are traditionally not
associated with tobacco use. Notably, similar self-reported accuracy assessments have also
been observed in non-cancer clinical populations (7).

Published data increasingly demonstrate that tobacco products are associated with decreased
therapeutic efficacy and poor outcome in cancer patients (1-2, 9, 13-15). Though advocated
in several national guidelines, tobacco cessation efforts are not well integrated into the
management of cancer patients (3). Data presented herein support consideration of changes
to tobacco use assessments for clinical oncology practice and research beyond single self-
reported assessments only at the time of diagnosis. Incorporation of accurate tobacco use
assessments will provide a better platform to understand the true impact of tobacco on
clinical cancer treatment and may provide a cost effective mechanism of improving
treatment outcomes (15-16).

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. The Accuracy of Baseline and Weekly Self-Reported Tobacco Assessments During
Cancer Treatment
Baseline and weekly self-reported tobacco assessments were administered using a
standardized questionnaire and weekly serum was collected to assess biochemically
confirmed tobacco use with cotinine analysis. Patients testing positive for biochemically
confirmed tobacco use (serum cotinine > 10 ng/mL) were reported according to baseline
self-reported (SR) status (A). The accuracy of self-report was generated by including the
total percentage of patients who self-report current tobacco use and have positive cotinine
combined with patients who self-report no current tobacco use and have negative serum
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cotinine (B). A positive serum cotinine assessment is used as the “gold standard” for
reporting the sensitivity and specificity of weekly self-reported tobacco use (C).
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Table 1

Patient Characteristics and Tobacco Use History.

Number of patients (%)

Gender

    Male 40 (80%)

    Female 10 (20%)

Median Age (range) 56 (39-75)

Race

    Caucasian 46 (92%)

    African-American 4 (8%)

Tumor Site

    Oropharynx 32 (64%)

    Larynx 14 (28%)

    Other 4 (8%)

Overall Stage

    I 1 (2%)

    II 3 (6%)

    III 11 (22%)

    IVA 30 (60%)

    IVB 5 (10%)

Treatment

    Radiotherapy (RT) 8 (16%)

    Concurrent chemoradiotherapy (CRT) 42 (84%)

Self-Reported Tobacco Use History

    Yes, including smokeless tobacco 41 (82%)

    Yes, excluding smokeless tobacco 40 (80%)

        Median years of tobacco use (range) 30 (3-55)

        Median pack years (range) 30 (3-138)

    No 9 (18%)

    Current Tobacco Use 20 (40%)

        Yes to cigarettes/cigar use 19 (38%)

            Median packs per day (range) 0.8 (0.5-1.5)

            Median average lifetime packs per day (range) 1 (0.5-3)

            Median years of tobacco use (range) 35 (16-55)

            Median pack years of tobacco (range) 35 (16-120)

        Yes to smokeless tobacco 1 (2%)

    Former Tobacco Use 24 (48%)

        Median duration of successful cessation (range) 1.5-3 yrs (2 wk – 40 yr)

        Median years of tobacco use before quit (range) 27 (3-50)

Baseline Self-Reported Pharmacologic Cessation Agent
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Number of patients (%)

    Nicotine replacement 5 (10%)

    Chantix 3 (6%)
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Table 2

Characteristics of Patients who Misrepresented True Tobacco Use During Treatment.

Patient Week of First Misreport Cessation Agent at Any Time
During Treatment

BC Tobacco Use at Last Week
of Treatment

Behavior Pattern for
Tobacco Use

1 Baseline NRT Yes Continue

6 Baseline None No Quit

20 Baseline Chantix, NRT No Quit

38 2 None Yes Restart

40 1 Chantix No Quit

41 3 NRT Yes Continue

45 3 None No Quit

50 6 None Yes Continue
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