Intensive care smoking cessation camp
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A. Responding for a natural reward

Increased DA overflow in |
the accumbal shell = VTA

l Hedonia

Behavior

L 2

Food —)I Reward

B: Responding for nicotine

Increased DA overflow in < VTA
the accumbal shell r)
Hedonia
Behavior [——| Nicotine [ -»  Reward

Figure 1. The role of increased dopamine overflow in
the accumbal medial shell on responding for a reward:
(A) outlines the proposed circuitry by which a natural
reward, such as food, increases DA overflow in the
accumbal medial shell. This increased DA overflow is
hypothesized to confer hedonic characteristics on beha-
vior, such as a lever-pressing response, that results in
presentation of the reward. (B) lllustrates the way in
which nicotine may greatly enhance the hedonia asso-
ciated with the behavior by directly increasing extracel-
lular DA in the accumbal medial shell.

Nicotine & Tobacco Research Volume 6, Number 6 (December 2004) 899-912



Hedonia

Nicotine-seeking
Qahavior
Micotine

\ AcCUMbal Shell  m— Conditioned
reinforcers

.

@ \ Accumbal
u
<7 core <

Compulsive

VTA responding

Figure 2. The putative roles of hedonia and condi-
tioned reinforcers in nicotine-seeking behavior. The
figure summarizes the mechanisms that have been
proposed in this review to explain how increased DA
overflow in the medial shell and core of the nucleus
accumbens, evoked by an injection of nicotine, play
complementary roles in the expression of nicotine-
seeking behavior. The hypothesis posits that in both
subdivisions of the accumbens, extracellular DA serves
to promote or amplify the signals that project from or
through the structure. Stimulation of the projections to
the medial shell of the accumbens enhances the hedo-
nic value of the behavior itself and of sensory and
environmental stimuli associated with the delivery of
nicotine. Stimulation of the projections to the accumbal
core promotes the effects of conditioned reinforcers or
stimuli on nicotine-seeking behavior. These conditioned
responses can be amplified further by stimulation of
the DA projections to medial shell through which neu-
rones from the core project.

Nicotine & Tobacco Research Volume 6, Number 6 (December 2004) 899-912
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‘ig. 3 Effects of nicotine on responding for a complex light stimulus. Rats were trained to re-
spond for a complex light stimulus (stimulus light on over the active lever for 1 s; house lights off
for 20 s) in an operant chamber. The 20 s period signalled by turning the house lights off, indicated
a time-out period when responding on the active lever had no consequences. The rats received
small iv infusions of nicotine, which were controlled by animals trained to respond for nicotine
(0.03mg kg ! per infusion), which were yoked to the animals receiving non-contingent infusions
of saline or nicotine. Data are expressed as mean + SEM. Presentation of the light stimulus in-
creased responding (P < 0.05) when compared with lever-pressing activity in the absence of the
stimulus. This response was true for both saline- and nicotine-treated rats but was enhanced by
non-contingent nicotine in a manner that depended upon the contingency. Significant increases in
responding in the nicotine-treated rats were only significant (P < (0.01) when the contingency
was increased to FR2 or FR5. Responding measured in rats given non-contingent nicotine injec-
tions was not significantly different to that measured in rats trained to associate the stimulus with
self-administered injections of nicotine. Derived from Donny et al. (2003)

Psychopharmacology (2003) 169:68-76



Factors contributing to cessation failure in the 2 age groups
before admission to the intensive care smoking cessation camp.

Cause Nonelderly Elderly Pvalue
Stress and temptation 112/244 (45.9%) 34107 (31.7%) 0.095
Withdrawal symptoms 45/244 (18.4%) 15107 (14.0%) 0.311
Others 10/244 (4.1%) 5107 (4.8%) >(0.99

Lee et al. » Medicine (2022) 101:30



Smoking Behavior and Exposure to Tobacco Toxicants
during 6 Months of Smoking Progressively Reduced Nicotine
Content Cigarettes

Neal L. Benowitz, Katherine M. Dains, Sharon M. Hall, Susan Stewart, Margaret Wilson,
Delia Dempsey, and Peyton Jacob Il

Abstract

Background: Recent federal legislation gives the U.S. Food and Drug Administration authority to regulate
the nicotine content of cigarettes. A nationwide strategy for progressive reduction of the nicotine content of
cigarettes is a potential way to reduce the addictiveness of cigarettes, to prevent new smokers from becoming
addicted, and to facilitate quitting in established smokers. We conducted a trial of progressive nicotine content
tapering over 6 months to determine the effects on smoking behaviors and biomarkers of tobacco smoke
exposure and cardiovascular effects.

Methods: One hundred and thirty-five healthy smokers were randomly assigned to one of two groups. A
research group smoked their usual brand of cigarettes followed by five types of research cigarettes with
progressively lower nicotine content, each smoked for one month. A control group smoked their own brand of
cigarettes for the same period of time.

Results: Nicotine intake, as indicated by plasma cotinine concentration, declined progressively as the
nicotine content of cigarettes was reduced. Cigarette consumption and markers of exposure to carbon
monoxide and polycyclic aromatic hydrocarbons, as well as cardiovascular biomarkers remained stable,
whereas urinary 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL) excretion decreased. No significant
changes in biomarkers of exposure or cardiovascular effects were observed in controls.

Conclusions: Our data support the proposition that the intake of nicotine from cigarettes of smokers can be
substantially lowered without increasing exposure to other tobacco smoke toxins.

Impact: These findings support the feasibility and safety of gradual reduction of the nicotine content in
cigarettes. Cancer Epidemiol Biomarkers Prev; 21(5); 761-9. ©2012 AACR.

Cancer Epidemiol Biomarkers Prev; 21(5) May 2012
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Figure 1. A, mean cigarette consumption over 26 weeks of the study in smokers smoking their usual brand of cigarettes (C, N = 50) or during progressive
reduction of nicotine content of cigarettes (R, N = 53). R{excNC) indicates subjects in the RNC group excluding those who did not comply with smoking RNC
cigarettes only (N = 42). The bars represent SEM. B, mean plasma cotinine concentration over 26 weeks of the study in smokers smoking their usual
brand of cigarettes (C, N = 50) or during progressive reduction of nicotine content of cigarettes (R, N = 53). R{excNC) indicates subjects in the RNC group
excluding those who did not comply with smoking RNC cigarettes only (N = 42). The bars represent SEM. C, mean expired CO concentration over 26 weeks of
the study in smokers smoking their usual brand of cigarettes (C, N = 50) or during progressive reduction of nicotine content of cigarettes (R, N = 53). R{excNC)
indicates subjects in the RNC group excluding those who did not comply with smoking RNC cigarettes only (N = 42). The bars represent SEM.

Cancer Epidemiol Biomarkers Prev; 21(5) May 2012
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Figure 2. Mean percentage of compensation for smokers during nicotine
reduction at different levels of nicotine content. Compensation is
calculated on the basis of plasma cotinine levels and machine-
determined nicotine yields comparing RNCs to the usual brand.

Cancer Epidemiol Biomarkers Prev; 21(5) May 2012



Table 3. Smaoking behavior and biomarkers of exposure while smoking reduced nicotine cigarettes means

Baseline-week 2 (usual) Week 14 (4 mg)
Control (N = 50)
Research (N = 53)
Research (compliant;

Control (N = 50)
Research (N = 53)
Research (compliant;

Week 26 (1 mg)
Control (N = 40)
Research (N = 53)

Research (compliant; Significant effects

Characteristic N = 42) N = 42) N = 42) P < 0.0166
Cigarettes per :Iaf’ 19 (17-21) 21 (18-23) 22 (19-25) W26 vs. W14: R
22 (20-24) 24 (21-27) 20 (17-23) W26 vs. W2: Rvs. C
22 (19-25) 24 (21-28) 20 (17-24) W26 vs. W14 Rvs. C
Plasma nicotine,” ng/mL 17 (14-20) 18 (15-21) 16 (13-19) Wid vs, W2: R
15 (13-17) 10 (8-11) 7 (5-10) W26 vs. W2: R
16 (13-17) g (7-11) 4 (3-6) Wid vs. W2: Rws. C
W26 vs. W2: Rvs. C
Plasma cotinine,” ng/mL 256 (220-293) 255 (218-292) 240 (202-278) Wid vs, W2: R
256 (225-287) 131 (106-202) 113 (81-145) W26 vs. W2: R
252 (215-289) 121 (92-152) 76 (49-105) Wid vs. W2: Rvs. C
W26 vs. W2: Rvs. C
Expired CO," ppm 20 (18-23) 24 (20-27) 20 (18-23) Wid vs, W2: R
21 (19-24) 25 (22-28) 23 (19-27)
21 (18-24) 25 (21-28) 22 19-27)
Urine,® pmol/mg creatinine
Total NNAL 1.0(0.7-1.3) 0.9 (0.7-1.2) 0.9 (0.6-1.2) W26 vs. W2: R
14(1.1-1.7) 1.2 (1.0-1.5) 0.8 (0.5-1.1) W26 vs. Wi4: R
1.3 (1.0-1.8) 1.2(1.0-1.4) 0.7 (0.5-0.9) W26 vs. W2: Rvs. C
W26 vs. Wid: vs. C
Sum of phens 3.5 (2844 3.5 (2944 4.0 (3.34.7) NS
4.0(3.34.7) 3.8 (3343 3.9(3.1-48)
3.7 (3.1-4.5) 3.5 (3.04.0) 4.0 (3.1-5.2)
2-Naphthol a7 (73-129) a1 (B6—127) 112 (92-136) NS
161 (123-210) 142 (113-180) 137 (107-174)
166 (122-227) 137 (104-179) 151 (119-192)
Sum of fluors 13 (10-17) 12 (8-17) 15 (12-18) NS
17 (14-22) 18 (15-22) 17 (13-23)
17 (14-22) 18 (14-22) 20 (15-28)
1-Hydroxypyrene 1.1(0.9-1.5) 1.2 (0.9-1.86) 1.4(1.1-1.8) NS
141117 1.4(1.2-1.8) 1.5(1.2-1.9)
1301117 1301115 1.6(1.2-21)

Abbreviations: C, Control; R, RNC.

AGeometric means.
®Arthimetic mean (95% CI).

Cancer Epidemiol Biomarkers Prev; 21(5) May 2012



Fig. 1: The potential impact of NNK and NNAL on lung cancer and their physiological

relevance.
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ORIGINAL ARTICLE

Residential Treatment Compared With Outpatient Treatment
for Tobacco Use and Dependence

J. TAYLOR HAYS, MD; IVANA T. CROGHAN, PHD; DARRELL R. SCHROEDER, MS; MiCHAEL V. BURKE, EDD;
JoN O. EBBERT, MD:; DaviD D. McFADDEN, MD; AND RicHARD D. HurT, MD

Mayo Clin Proc. + March 2011:86(3):203-209



5522 NDC Database

(January 1, 2004-December 31, 2007)

246 Residential program

5276 Qutpatient program

24 Excluded
6 Denied authorization
6 Data discrepancies
12 Other forms of tobacco

949 Excluded
173 Denied authorization

42 <18y

734 Other forms of tobacco

222 Included

4327 Included

FIGURE. Flow diagram of participant inclusion and exclusion criteria. NDC = Nicotine Dependence Center.

Mayo Clin Proc.

March 2011;86(3):203-209



TABLE 1. Baseline Characteristics of Smokers in Outpatient and
Residential Treatment Programs®

Qutpatient  Residential
Characteristic (N=4327) (N=222) P value®

Age, mean + SD (y) 48.8+13.5 54.1=10.2 <01

Sex 24
Male 2083 (48) 98 (44)

Female 2244 (52) 124 (56)

Marital status 005
Singlf: 621 (14) 30014
Separated/divorced 582 (14) 49 (22)
Married/living with partner 2822 (66) 129 (58)

Other 277 (6) 14 (6)

Highest year of education <.001
Did not complete high school 265 (6) 9(4)

Completed high school 1177 (28) 32(14)

Some college/technical school 1734 (41) 81 (36)

Completed college or higher 1076 (25) 100 (45)

Previous treatment for alcoholism <001
No 3669 (85) 164 (75)

Yes, within 12 mo 153 (4) 51(2)

Yes, =12 mo 472 (11) 51(23)

Previous treatment for depression <001
No 2471 (58) 95 (44)

Yes, within 12 mo 1305 (30) 92 (42)

Yes, =12 mo 514 (12) 31(14)
Cigarettes per day 21.2+11.2 31.1+14.4 <001
Fagerstrom Test for

Nicotine Dependence score <.001
<6 3079 (73) T5(35)

=7 1161 (27) 140 (65)

Longest time not smoking .16
<ld 364 (9) 24(11)
1-30d 1491 (35) 68 (31)

1-11 mo 1380 (32) 83 (38)

=12 mo 1036 (24) 46(21)
Importance of stopping now <001

Not at allfa little bit important 101 (2) 1 (<1}

Somewhat important 418 (10) 61(3)

Very important 2454 (57) T0(32)

Extremely important 1313 (31) 145 (65)
Confidence in stopping

within 6 mo 63

Not confident 355 (&) 17 (8)

Somewhat confident 2974 (70) 147 (68)

Very confident 903 (21) 52 (24)
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TAELE 3. 7-Day Point Prevalence Tobacco Abstinence Rates at 6 Months

Logistic regression results®

Absti Unadjusted Adjusted
stinent,

Patient type No. (%) OR (95% CI) P value OR (95% CI) P value
Residential (N=222) 116 (52.2) 3.00(2.28-3.94) <.001 3.58 (2.61-4.89) <.001
Outpatient (N=4327) 1157 (26.7) 1.00 1.00

* Odds ratios (ORs) and 95% confidence intervals (CIs) =1.0 indicate an increased likelihood of ab-
stinence in residential compared with outpatient treatment. For the adjusted analysis, variables in the
multiple logistic regression model included the following: age, sex, marital status, education, previous
treatment for alcoholism, previous treatment for depression, cigarettes per day, Fagerstrom Test for
Nicotine Dependence, longest time not smoking, other smokers in the household, importance of quitting
smoking, and confidence in stopping within 6 months.
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Participants who registered in the intensive care smoking cessation camps at
Chonnam Mational University Hospital
(Periad from August 2015 to December 2017, n=372)

Exclusion criteriain=21)
-Missing and
inappropriate data at
the time of follow-up
-Refusal to answer
questions
-Disconnection
-Incomplete of camp

Subject (n=351)

Mon-elderly group
(n=244)

Figure 1. A total of 372 smokers were registered in the intensive care smok-
ing cessation camp at Chonnam MNational University Hospital from August
2015 to December 2017, and 21 smokers were excluded due to missing and
inappropriate data. The remaining 351 patients were classified as elderly and
nonelderly based on the age of 65 years, and the success rates of smoking

cessation were compared.

Elderly group
(n=107)
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Comparison of demographic and smoking-related characteristics between 2 age groups.

Variable Nonelderly (n = 244) Elderly (n = 107) Pvalue
Percent of men 94.3% (230/244) 98.1% (105107) 0.11
Age 54.22+7.45 69.58+4.33 <.001*
Height 169.95+6.67 167.97 +4.84 0.0061
Body weight 73.18+13.00 67.98+8.06 <.001*
Education level 3.57 =0.78 3.33+£1.13 0.02%
Marital status 82% (200/244) 90.7% (97107) =.001*
Employment status 65.2% (107/164) 24.1% (19/79) =.001*
Mumber of supporting people 1.59+1.04 1.60+£0.97 0.91
Exercise 64.0% (155/243) 71.8% (74103) 0.30
Alcohol intake within 1 year 85.5% (200/241) 77.4% (B2106) 0.06
Cigarettes/day 23.83+9.06 19.66+9.45 <.001*
First smoking age 19.89+3.60 21.82 +5.26 <.001*
Total pack years 38.16+16.93 4461+22.31 =.001*
Having previous trial 43.9% (107/244) 51.4% (55/107) 0.47
Nicotine dependence 5.80+2.23 493+ 257 =.001*
Carbon monoxide value 9.73+8.51 7.45+6.02 0.01¢
Hypertension 33/244 (13.5%) 37107 (34.6%) =.001*
Diabetes mellitus 35/244 (14.3%) 271107 (25.2%) 0.01¢
Dyslipidemia 25/244 (10.2%) 23/107 (21.5%) <.001*
P <.001.

tP <01

1P < 05.
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Success rates of smoking cessation in the 2 age groups.

Follow-up Nonelderly Elderly Total  Pvalue
4-week cessation  181/244 (742%)  B8/107 (82.2%) 269/351  0.100
B-week cessation  178/244 (73.0%)  B5/107 (79.4%) 263/351  0.197
12-week cessation  133/244 (54.5%) 70107 (65.4%) 203/351  0.057
4-week cessation  109/244 (44.7%)  56/107 (52.3%)  165/351  0.185

P < .05.
P < .01.
1P <.001.

Success rates at 6 months
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Figura 2. This figure graphically expresses the difference in smoking ces-
sation success rates between the elderdy and nonelderty 6 months after
discharge from the smoking cessation camp. Among the elderly, 56 out of
107 smokers (52.3%) and 109 out of 244 smokers (44.7%) in the nonelderly
group succeeded in quitting smoking. The difference between the 2 groups
wias statistically comparable.
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