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ABSTRACT

Background Smokingby cancer patients and survivors causes adverse cancer treatment outcomes, but little infor-
mation is available about how smoking can affect cancer treatment costs.

Methods We developed a model to estimate attributable cancer treatment failure because of continued smoking
after a cancer diagnosis (AFs). Canadian health system data were used to determine the additional treatment cost for
AFs for the most common cancers in Canada.

Results 0f206,000 patients diagnosed with cancer annually, an estimated 4789 experienced AFs. The annual incre-
mental cost associated with treating patients experiencing AF; was estimated at between $198 million and $295 million
(2017 Canadian dollars), reflecting an added incremental cost of $4,810—$7,162 per patient who continued to smoke.
Analyses according to disease site demonstrated higher incremental costs where the smoking prevalence and the
cost of individual second-line cancer treatment were highest. Of breast, prostate, colorectal, and lung cancers, lung
cancer was associated with the highest incremental cost for treatment after AFs.

Conclusions The costs associated with AFs in Canada after a cancer diagnosis are considerable. Populations in
which the smoking prevalence and treatment costs are high are expected to benefit the most from efforts aimed at
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increasing smoking cessation capacity for patients newly diagnosed with cancer.
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INTRODUCTION

Smoking by cancer patients and survivors decreases the
effectiveness of cancer treatment!?, and smoking cessation
after a cancer diagnosis can improve cancer treatment
outcomes3~?. A recent report demonstrated substantial
additional cancer treatment costs for patients who smoke
after a cancer diagnosis!?, suggesting that smoking could
add $3.4 billion annually to the cost of cancer treatment in
the United States. The model estimating the added cost of
treatment relies on identifying attributable failures asso-
ciated with smoking (aFs), which are defined as the excess
number of cancer treatment failures caused by smoking.
However, the overall estimates depend on baseline risks of
cancer treatment failure in nonsmoking patients and on

the prevalence of smoking, which can vary substantially
by cancer disease site. No prior studies have estimated
costs according to disease site or using defined health
systems data.

Smoking cessationis critical for reducing the incidence
of cancer, and cessation is advocated as a critical compon-
ent of clinical care for cancer patients®!!, but little informa-
tion has been uncovered about which cancer disease sites
and conditions provide the highest value from mitigating
the incremental costs attributable to smoking. Given the
high costs associated with continuing care and second-line
therapies for patients with cancer'?13, evaluating the effect
of smoking on health outcomes within discrete cancer di-
agnoses could help to strengthen the economicjustification
for smoking cessation programs. The purpose of the present
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study was to use Canadian national metrics to estimate the
costof smokingby cancer disease site to create an economic
framework for understanding where smoking might have
the largest clinical impact on cancer care.

METHODS

Population and Model Overview

We developed a risk model to estimate failures of first-line
cancer treatment attributable to smoking in an overall
annual incident cancer cohort (Figure 1). The model was
populated with Canadian inputs for all-cause cancer inci-
dence, smoking prevalence, and first-line cancer treatment
failure rates (Table 1). First-line cancer treatment efficacy
was modelled as a binary outcome (treatment failed, or
patient cured) and continued smoking was modelled as
an effect modifier for efficacy. The risk of first-line cancer

treatment failure related to smoking (Frs) was estimated as
1.6 based on the median risk for cancer-related mortality
derived from Warren et al.'® and the report The Health
Consequences of Smoking—50 Years of Progress: A Report
of the Surgeon General'.

The probability of Frs for patients who smoked was
evaluated using the method described by Warren et al.'
and was derived using the failure rate for patients who
were nonsmokers (FRps) and the odds ratio (ORr) for treat-
ment failure:

FRs = (FRps * OR) / [1 — FRpg + (OR * FRpg)].

The number of patients with cancer who continued
smoking after diagnosis was estimated as N * ps, where Nis
the annual incident population of patients with cancer in
Canada (in 2017), and ps is the smoking prevalence among
patients with cancer. The number of patients with cancer
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FIGURE 1 Cancer incidence, prevalence of smoking, and effects of first-line cancer treatment failure. See Table | for model inputs.

TABLE I Model inputs for cancer incidence, treatment failure, risk, and smoking prevalence

Parameter Value Source
Estimated annual incident patients with cancer, 2017 (all cancers) 206,200
e Estimated annual incident patients with lung cancer, 2017 28,868 Canadi
anadian
¢ Estimated annual incident patients with breast cancer, 2017 26,600 Cancer Statistics
¢ Estimated annual incident patients with colorectal cancer, 2017 25,775 Advisory Committee,
e Estimated annual incident patients with prostate cancer, 2017 29,280 2018™
Expected first-line treatment failure rate in patients who are nonsmokers 0.4
Odds ratio of first-line cancer treatment failure in patients who are United States, Department of Health
. 1.6 : :
current smokers compared with those who are nonsmokers and Human Services, 2014
Smoking prevalence in patients with cancers in Canada 20% Liu et al., 2016
¢ Smoking prevalence in patients with breast cancer 18% Berubé et al., 20141
e Smoking prevalence in patients with lung cancer 39% Park et al., 201217

e Smoking prevalence in patients with colorectal cancer

e Smoking prevalence in patients with prostate cancer

Phipps et al., 201178,
Martel et al., 2008"

16% Rieken et al., 201520

18%
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who smoked and for whom first-line treatment failed was
estimated as N * Ps * FRs. The AFs is the difference between
the number of patients with cancer who smoked and ex-
perienced first-line cancer treatment failure minus the
failures expected if patients had not been smoking!:

AFs = (N * Pg * FRg) — (IN * Ps * FRps) = N * Pg * (FRs — FRps).

Costs

The economic burden associated with AFs was estimated us-
ingthe average costs for second-line treatment. The analysis
was further disaggregated by cancer site, incorporating
site-specific treatment costs and the incidence and smoking
prevalencerates for the 4 most common cancers in Canada:
lung, breast, colorectal, and prostate. The total cases of AFg
were estimated for the combination of smoking prevalences
specific to each disease site. The total cost incurred as a
result of AFs was estimated by multiplying the total cases
of first-line AFs by the average annual second-line treat-
ment cost. The average cost of second-line treatment was
assumed to be at least as high as the average initial-phase
treatment costin Canada, as estimated by De Oliveira et al.?!
(Table 11). A weighted average of the cost of initial-phase
treatment for all cancer sites was estimated and adjusted to
2017 Canadian dollars using the Bank of Canada inflation
calculator (see supplementary Appendix 1). A sensitivity
analysis was conducted to evaluate the effect of varying the
smoking prevalence and the annual total cost of second-line
treatment, assuming that the initial-phase treatment cost
was equal to the second-line treatment cost ($41,420) or
assuming that the second-line treatment cost was the same
as the terminal-phase cost ($61,670)?! (see supplement-
ary Appendix 2). A secondary analysis was conducted to
evaluate the costs associated with cases of AF; for prostate,
lung, breast, and colorectal cancers individually, assuming
initial- and terminal-phase costs as second-line treatment
costs. An average initial-phase treatment failure rate of 0.4
was assumed for the various cancer sites.

RESULTS

Table 1 presents Canadian model inputs for incidence and
prevalence of smoking and risk of AFs. An estimated 206,200

patients will be diagnosed with cancer annually, with a
40% risk of cancer-related mortality'*. For the purposes of
the model presented here, the 40% risk of cancer-related
mortality was used as the value for the overall estimate of
first-line cancer treatment failure. Estimates for smoking
prevalence ranged between 14% and 39% depending on the
disease site'6-20and 20% for patients with cancer overall'.

Figure 1 summarizes the distribution of the annual
incident cancer cases and cancer treatment failures in
Canada according to smoking status. Of 206,200 incident
cancer cases diagnosed annually, first-line cancer treat-
ment failure is expected in 87,269 cases. Of 41,240 patients
with cancer who are estimated to smoke at the time of
diagnosis, 21,285 (52%) are predicted to experience fail-
ure of first-line cancer treatment, including 4789 first-line
AFs (23%). As Figure 2 shows, the AFs per 10,000 patients
increases linearly with smoking prevalence and increases
as therisk for AFs escalates. Because approximately 30% of
patients with cancer who smoke misrepresent their tobacco
use?>23, those estimates are likely to be conservative.

We estimated the initial- and terminal-phase treat-
ment costs for patients with cancer overall and for patients
with cancer at specific disease sites (Table 11). Table 111
shows the costs of treating AFs across Canada by smoking
prevalence. Under conditions of a 20% smoking prevalence,
between CA$198 million and CA$295 million is spent treat-
ing patients who experience AF; each year in Canada. Dis-
tributed across 41,240 patients who continue to smoke, the
resultis an estimated incremental cost per such patient of
between CA$4,810 and CA$7,162. Results from Table 111 can
be used to estimate cost savings if the smoking prevalence
were to be reduced. For instance, reducing the prevalence
of smoking from 20% to 5% would represent a cost savings
of between CA$149 million and CA$221 million because
of fewer cases of AF;.

Table 1v shows the cases of AFs and the associated
incremental costs for additional treatment in breast,
prostate, colorectal, and lung cancer. Of those 4 cancer
sites, lung cancer has the highest associated cost burden.
Approximately 1300 cases of AFs were estimated in the
lung cancer group because of a high smoking prevalence
(39%) and a high disease incidence (almost 29,000 annual
cases). The estimated cases of AFs for patients in the breast,

TABLE Il Estimated cost of treating one first-line cancer treatment failure, by disease site, initial- or terminal-phase estimates?
Parameter Second-line treatment Value
cost equivalency $
Average cost of treating patients for whom first-line treatment failed, all cancers Initial phase 41,420
Terminal phase 61,671
Average cost of treating patients for whom first-line treatment failed, lung cancer Initial phase 23,957
Terminal phase 58,570
Average cost of treating patients for whom first-line treatment failed, breast cancer Initial phase 13,188
Terminal phase 45,357
Average cost of treating patients for whom first-line treatment failed, colorectal cancer Initial phase 27,972
Terminal phase 54,589
Average cost of treating patients for whom first-line treatment failed, prostate cancer Initial phase 7,951
Terminal phase 44,222
2 |n 2017 Canadian dollars, based on estimates from De Olivera et al., 201721
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prostate, and colorectal cancer groups were alike in num-
ber. However, the range of costs associated with initial- or
terminal-phase treatment for disease at those sites (from
Table1) highlights how such differences can play a dynamic
role in the overall cost burden. For example, although the
AFs incidence was slightly higher for prostate cancer than
forlungcancer, the higher smokingrate and the higher cost
of treatment for patients with lung cancer (Table 11) resulted
inaconsiderably higher cost to treat the patients with Ars in
thelung cancer group. Using estimates for terminal-phase

Attributable failures
I N ]
S 8 s 8 a &8 8
8 8 8 8 8 &8 8 8

1
=}
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FIGURE 2 Attributable failures related to continued smoking per 10,000
total cancer patients. First-line cancer treatment failure rate in non-
smokers = 0.4, for 10,000 incident cases, all cancers. OR = odds ratio.

TABLE Il Cost of treating attributable failures from smoking across
Canada by cost of second-line treatment and smoking prevalence

Smoking Second-line treatment cost, by phase ($)
RRealepte Initial phase Terminal phase

($41,420/pt) ($61,671/pt)

0.05 49,591,765 73,838,091

0.1 99,183,530 147,676,183

0.2 198,367,061 295,352,366

0.3 297,550,591 443,028,549

0.4 396,734,121 590,704,732

0.5 495,917,652 738,380,915

Pt = patient.

costs, cases of AFs in lung cancer represent approximate-
ly 25% of the cost for treating AFs in cancer overall, but just
14% of incident cancer cases.

DISCUSSION

Costs associated with treating cases of AFs are signifi-
cant and vary with the prevalence of smoking and with
disease-specific treatment costs. Reducing the smoking
prevalence by 5 percentage points in cancer cases overall
is estimated to save between CA$50 million and CA$74 mil-
lion annually, related to the decreased need for additional
cancer treatments. Because reductions in smoking are well
known to lower other health care costs!, those estimates
of the cost savings are likely to be conservative. Disease
sites such as lung cancer—for which the treatment cost
and smoking prevalence are both higher—are most likely
to yield the largest cost benefits. However, mitigation for
disease sites with lower smoking prevalences, but highly
curative treatment options (such as breast and prostate
cancer) could potentially manifest in cost savings for
non-cancer-related health conditions. Given the consider-
able economic burden of cancer treatment costs for the
system and for patients, and increasing concerns about the
sustainability of currentlevels of expenditure??, there isan
imperative to ensure that cancer treatments can achieve
optimal outcomes for patients.

Our study reinforces the importance ofimplementing
smoking cessation programs alongside cancer treatment
across Canada as a key mechanism to improve treatment
outcomes for patients and to reduce treatment costs in the
system. In 2015, the Canadian Partnership Against Cancer
formed the Pan-Canadian Tobacco Cessation and Cancer
Care Network with the objective ofimplementing, by 2022,
smoking cessation initiatives for patients with cancer at-
tendingallambulatory cancer centresin all provinces and
territories in Canada. To date, 6 provinces have reported
implementing smoking cessation in their ambulatory can-
cer centres; the remaining 7 jurisdictions are in varying
stages of implementation?®. Key facilitators that encourage
theintegration of smoking cessation supportinclude early
engagement of leadership, clearly defined roles within pro-
jectteams, engagement with patients and family, cessation
supportembedded into existing care pathways, leveraging
of existing cessation support resources, use of electronic
medical records, and use of key indicators to measure and
track performance. Barriers to widespread implementation

TABLE IV Cost of treating attributable failures? from continued smoking (AFs) in Canada, by disease site

Site Annual Smoking prevalence AFg Estimated annual cost ($) of AF,
incide(l:; cases in diag(r;/o)s SOpE Initial-phase costing Terminal-phase costing
o
Lung cancer 28,868 39 1,307 31,322,364 76,576,821
Breast cancer 26,600 18 556 7,332,868 25,219,662
Colorectal cancer 25,775 18 539 15,070,772 29,441,496
Prostate cancer 29,280 16 544 4,325,672 24,058,593
All cancers 206,200 20 4,789 198,367,061 295,352,366

2 Using an estimated 40% expected failure rate in patients who were nonsmokers, all disease sites.
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and coverage of such programs include patient stigma,
health care provider attitudes and knowledge, lack of per-
ceived clinical skills to provide cessation support, lack of
access to pharmacotherapy, competing priorities in oncol-
ogy care, and cultural norms?8, Sustained fundingis key to
the long-term success of programs after adoption, and the
data herein assist in justifying support for cessation activ-
ities. Analyses of the cost of smoking cessation support in
Canada, compared with cancer treatment costs, indicate
strong financial justification?%28,

Our study has several limitations. Although the median
risk of treatment failure was derived from a U.S. Surgeon
General’s report!, data about the actual overall risk of
treatment failure by disease site and type of treatment are
limited. Differences in mortality, recurrence, and toxicity
for radiotherapy, surgery, and systemic therapy are pos-
sible, but treatment questions of that type remain untested.
The average failure rate of 0.4 across a variety of cancer
sites as assumed here might not accurately represent the
true failure rates for each disease site. The baseline failure
rate is a significant modulator of attributable failure, with
higher consequential effects in disease sites with a higher
expected curerate'. However, the analyses presented here
included bothinitial- and terminal-phase cancer treatment
cost estimates to produce a conservative range for the total
cost of AFs. Furthermore, given that the costs estimated by
de Oliveira et al.?! were based on clinical practice in 2009,
the base-case cancer treatment costs are very likely con-
servative and underestimate the current cost of cancer
treatment!®2429-31 New approaches such as immunother-
apy (estimated to cost US$130,000 per quality-adjusted
life—year compared with conventional chemotherapy) are
increasingly used in first or subsequentlines of cancer ther-
apy>?-34, In the era of advancing cancer costs, the estimates
reported here are expected to be conservative, and meas-
ures to reduce AF;s and its associated costs are expected to
beincreasingly cost-effective. However, the degree to which
smoking cessation after a cancer diagnosis will prevent
AFs, mitigate other smoking-related health conditions, and
affect associated costs remains to be determined?.

Our data demonstrate the costs associated with treat-
ing cases of AFs in patients with cancer, but the costs of im-
plementing smoking cessation programs were notincluded.
Earlier economic evaluations that have estimated the value
of implementing smoking cessation programs in Canada
as preventive measures for lung cancer screening®%37 and
as mitigation in cancer care?’ support cost-effectiveness.
However, the methods and approaches that are best suited
to achieve the optimal combination of reach and efficacy
in cancer care on a national scale, while also ensuring
equitable access to such services by the subpopulations
thatare mostatrisk of smoking-related treatment failures,
remain unclear. Patient characteristics, access to care, and
system resources vary across Canadian provinces, and it
is expected that varied approaches to smoking cessation
will be needed to standardize access to evidence-based
smoking cessation support as a part of cancer treatment.

CONFLICT OF INTEREST DISCLOSURES
We have read and understood Current Oncology’s policy on dis-
closing conflicts of interest, and we declare that we have none.

AUTHOR AFFILIATIONS

*Canadian Partnership Against Cancer, Toronto, ON; "Depart-
ment of Radiation Oncology, Medical University of South Caro-
lina, Charleston, SC, U.S.A.; ‘Department of Cell and Molecular
Pharmacology, Medical University of South Carolina, Charleston,
SC, US.A.

REFERENCES

1. United States, Department of Health and Human Services
(HHS), Centers for Disease Control and Prevention, National
Center for Chronic Disease Prevention and Health Promotion,
Office on Smoking and Health. The Health Consequences of
Smoking—150 Years of Progress: A Report of the Surgeon General.
Atlanta, GA: HHS; 2014.

2. Warren GW, Alberg AJ, Kraft AS, Cummings KM. The 2014
Surgeon General’s report: “The Health Consequences of
Smoking—50 Years of Progress”: a paradigm shift in cancer
care. Cancer 2014;120:1914-16.

3. DobsonAmato KA, Hyland A, Reed R, etal. Tobacco cessation
mayimprovelungcancer patientsurvival. ] Thorac Oncol2015;
10:1014-19.

4. TaoL,WangR,Gao YT, YuanJM. Impactof postdiagnosis smok-
ingonlong-term survival of cancer patients: the Shanghai Co-
hort Study. Cancer Epidemiol Biomarkers Prev2013;22:2404-11.

5. Sardari Nia P, Weyler ], Colpaert C, Vermeulen P, Van Marck
E, Van Schil P. Prognostic value of smoking statusin operated
non-small cell lung cancer. Lung Cancer 2005;47:351-9.

6. Roach MC, Rehmans§, DeWees TA, Abraham CD, Bradley]D,
Robinson CG. It’s never too late: smoking cessation after ste-
reotactic bodyradiation therapy for non-small cell lung car-
cinoma improves overall survival. Pract Radiat Oncol 2016;
6:12-18.

7. Al-MamganiA, van Rooij PH, Mehilal R, Verduijn GM, Tans L,
Kwa SLS. Radiotherapy for T1a glottic cancer: the influence
of smoking cessation and fractionation schedule of radio-
therapy. Eur Arch Otorhinolaryngol 2014;271:125-32.

8. Chen J, Jiang R, Garces YI, et al. Prognostic factors for
limited-stage small cell lung cancer: a study of 284 patients.
Lung Cancer 2010;67:221-6.

9. Warren GW, Simmons VN. Tobacco use and the cancer
patient. In: DeVita VT Jr, Lawrence TS, Rosenberg SA, eds.
DeVita, Hellman, and Rosenberg’s Cancer: Principles and Prac-
tice of Oncology. 11th ed. Alphen aan den Rijn, Netherlands:
Wolters Kluwer; 2018.

10. Warren GW, Cartmell KB, Garrett-Mayer E, Salloum RG, Cum-
mings KM. Attributable failure of first-line cancer treatment
and incremental costs associated with smoking by patients
with cancer. JAMA Netw Open 2019;2:e191703.

11. Shields PG, Herbst RS, Arenberg D, et al. Smoking cessation,
version 1.2016, NCCN clinical practice guidelines in oncology.
J Natl Compr Canc Netw 2016;14:1430-68.

12. Sculier JP, Moro-Sibilot D. First- and second-line thera-
py for advanced nonsmall cell lung cancer. Eur Respir J
2009;33:915-30.

13. Cromwell [, van der Hoek K, Melosky B, Peacock S. Erlotinib
or docetaxel for second-line treatment of non-small celllung
cancer: a real-world cost-effectiveness analysis. J Thorac
Oncol 2011;6:2097-103.

14. Canadian Cancer Statistics Advisory Committee. Canadian
Cancer Statistics 2018: A 2018 Special Report on Cancer Inci-
dence by Stage. Ottawa, ON: Canadian Cancer Society; 2018.

15. Liu]J, Chadder], Fungs, et al. Smoking behaviours of current
cancer patients in Canada. Curr Oncol 2016;23:201-3.

16. BerubéS, Lemieux]J, Moore L, Maunsell E, Brisson]. Smoking
attime of diagnosis and breast cancer-specific survival: new
findings and systematic review with meta-analysis. Breast
Cancer Res 2014;16:R42.

Current Oncology, Vol. 27, No. 6, December 2020 © 2020 Multimed Inc.

311



FAILED FIRST-LINE CANCER TREATMENT RELATED TO CONTINUED SMOKING, Iragorri et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

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

Phipps Al Baron J, Newcomb PA. Prediagnostic smoking
history, alcohol consumption, and colorectal cancer sur-
vival: the Seattle Colon Cancer Family Registry. Cancer2011;
117:4948-57.

Martel G, Al-SuhaibaniY, Moloo H, et al. Neoadjuvant therapy
and anastomotic leak after tumor-specific mesorectal exci-
sion for rectal cancer. Dis Colon Rectum 2008;51:1195-201.
Rieken M, Shariat SF, Kluth LA, et al. Association of cigarette
smoking and smoking cessation with biochemical recurrence
of prostate cancer in patients treated with radical prostatec-
tomy. Eur Urol 2015;68:949-56.

DeOliveira C, PatakyR, Bremner KE, et al. Estimating the cost
of cancer care in British Columbia and Ontario: a Canadian
inter-provincial comparison. Healthc Policy 2017;12:95-108.
Warren GW, Arnold SM, Valentino JP, et al. Accuracy of
self-reported tobacco assessmentsin ahead and neck cancer
treatment population. Radiother Oncol 2012;103:45-8.
Morales NA, Romano MA, Cummings KM, et al. Accuracy of
self-reported tobacco usein newly diagnosed cancer patients.
Cancer Causes Control 2013;24:1223-30.

de Oliveira C, Weir S, RangrejJ, et al. The economic burden of
cancer care in Canada: a population-based cost study. CMAJ
Open 2018;6:E1-10.

Halligan M, Keen D, Timmings C, Warren G. Results of a
pan-Canadian approach to systems change for smoking ces-
sation support in Canadian cancer centers [abstract e18538].
J Clin Oncol 2018;36:. [Available online at: https://ascopubs.
org/doi/abs/10.1200/JC0.2018.36.15_suppl.e18538; cited
9 November 2020]

Keen D, Halligan M, Timmings C, Warren G. Key facilitators
to implementing smoking cessation support for cancer pa-
tients across Canada [abstract e18555]. J Clin Oncol 2018;36:.
[Available online at: https://ascopubs.org/doi/abs/10.1200/
JCO0.2018.36.15_suppl.e18555; cited 9 November 2020]
Djalalov S, Masucci L, Isaranuwatchai W, et al. Economic

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

evaluation of smoking cessation in Ontario’sregional cancer
programs. Cancer Med 2018;7:4765-72.

Evans WK, TruscottR, CameronE, etal. Implementing smoking
cessation within cancer treatment centres and potential eco-
nomicimpacts. Transl Lung Cancer Res 2019;8 (suppl 1):S11-20.
BremnerKE, Krahn MD, Warren]JL, etal. Aninternational com-
parison of costs of end-of-life care for advanced lung cancer
patients using health administrative data. Palliat Med 2015;
29:918-28.

Pettigrew M, Kavan P, Surprenant L, Lim HJ. Comparative
net cost impact of the utilization of panitumumab versus
cetuximab for the treatment of patients with metastatic
colorectal cancer in Canada. ] Med Econ 2016;19:135-47.
Schroeck FR, Jacobs BL, Bhayani SB, Nguyen PL, Penson D,
Hu J. Cost of new technologies in prostate cancer treatment:
systematic review of costs and cost effectiveness of robotic-
assisted laparoscopic prostatectomy, intensity-modulated ra-
diotherapy, and proton beam therapy. Eur Urol2017;72:712-35.
Herbst RS, Baas P, Kim DW, et al. Pembrolizumab versus
docetaxel for previously treated, PD-L1-positive, advanced
non-small-cell lung cancer (KEYNOTE-010): a randomised
controlled trial. Lancet 2016;387:1540-50.

Martinez P, Peters S, Stammers T, Soria JC. Immunotherapy
for the first-line treatment of patients with metastatic non—
small cell lung cancer. Clin Cancer Res 2019;25:2691-8.
HuangM, deLimaLopesG, InsingaRP, etal. Cost-effectiveness
of pembrolizumab versus chemotherapy as first-line treat-
mentin PD-L1-positive advanced non-small-cell lung cancer
in the USA. Immunotherapy 2019;11:1463-78.

Warren GW. Mitigating the adverse health effects and costs
associated with smokingafter a cancer diagnosis. Transl Lung
Cancer Res 2019;8(suppl 1):S59-66.

GoffinJR, Flanagan WM, Miller AB, et al. Cost-effectiveness of
lung cancer screeningin Canada. JAMA Oncol 2015;1:807-13.
Bethune R, WuL, Goodridge D, et al. The clinical benefit and
cost-effectiveness of adding a smoking cessation program to
asimulated lung cancer screening program in Saskatchewan,
Canada. AmJ Resp Crit Care 2017;195:A5179.

312

Current Oncology, Vol. 27, No. 6, December 2020 © 2020 Multimed Inc.



