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Materials and methods

smoking cessation (SC) for 5 days

This study was run in Poland from 20 Nov. 2008 to 4 Feb. 2009. Healthy Caucasian adult smokers
lemale), age 23 to 55, who usually smoked 10 to 30 CCs (with a maximum ISO tar yield of
for at least the last 5 consecutive years, were randomized to 3 study arms as

urine samples were collected from all subjects enrolled in the study for the measurement of
nary blomarkers of exposure on 2 baseline days (Day -1, Day 0) and 5 investigational period
days (Days 1-5

749 samples from 107 subjects were analyzed for CEMA. The validated analytical method
measure CEMA was a liquid tands mass y (LC-MS/MS)
with a lower limit of quantification (LLOQ) of 2 ng/ml and an upper limit of quantification

a urinary mercapturic acid metabolite of Already from Day 2, the levels of all "
candidate compliance marker which may have the three CEMA variables in the MTP and
skers who smoked CCs. Subsequently, a quantitative analytical method for SC study arms were substantially

For all CEMA analysis variables, the reductions observed in the MTP study arm were similar to those
observed in the SC study arm, whereas slight increases were observed in the CC study arm

Figure 1: CEMAcreat over the Course of the Study

lower than in the CC study arm.
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Figure 2: ROC Curves CEMAc and CEMAcreat (CC vs. SC, Day 5)

ROC Curves for Comparisons The Receiver Operator Characteristics
100 RN, e, S T, (ROC) curve in Figure 2 (CC and SC data)
shows the ability of CEMAcreat and CEMAc
to distinguish between smokers who are
currently smoking (CC study arm) and
smokers who have not smoked for 5 days
(SC study arm). The AUC of 0.99 is close to
f the maximum. Additional ROC analysis
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performed on data from the MTP and CC
study arms also resulted in an AUC of 1.0
(separation of data points from both study
arms)

In addition, 4 preliminary potential thresholds
! to characterize subjects as exposed or non-
| exposed to CC were calculated for
o CEMAcreat based on data from Day 5 from
the CC and SC study arms. These

T L s . = L o/ thresholds ranged from 2156 to 37.0 palg
Data analysis and of the was performed for 3 analysis variables ROC Curve (Area) l creat
CEMA excreted in 24 hours (CEMAAe24h), CEMA concentration (CEMAC), and CEMA adjusted ——— conc @ewTY) gsery

y urine creatinine (CEMAcreat), based on data from subjects in the per-protocol (PP) population
and having CEMA values on all study days (105 subjects)

EMA levels in the 3 study arms were comparable at baseline with respect to all 3 CEMA variables
MAAe24h. CEMAC, and CEMAcreat). Baseline levels of all variables by study arm are shown in

Table 2

Table 2: Baseline Levels of CEMA Analysis Variables

Tested using Day 2 and Day 5 data of subjects from the CC and SC study arms, all thresholds had a
specificity of 1.0 (correctly identified subjects in the SC study arm) but a sensitivity of 0.58 to 0.69 (i.e.,
30% to 40% of CC smokers not correctly identified) and an overall accuracy of 0.66 to 0.79.

Summary and conclusior

The distribution of this CEMA was close to normal allowing parametric methods to be used. The mean

MTP (N=52) cc(N=25) RIC(E228) baseline level of CEMA in each of the 3 study arms was similar. The between-subject variability of CEMA
Variable nit Mean (SD) Mean (SD) _Mean (SD) was approximately 8 times higher than the within-subject variability.
CEMAusen sa/24h 221.45 (87.13 216.50 (97.94) 203.80 (103.34)
CEMA. Jr-? 31.79 (66.23) 134.00 (65.14) 126.70 (74.92)

CEMA va/g crest __ 155.94 (51.12) _160.83(55.94)  148.18(56.96)

The averages of the 3 CEMA analysis variables over the course of the study in the study arms are
summarized for the PP population in Table 3. A graphical presentation of CEMAcreat over the course
of the study is provided in Figure 1

Table 3: CEMA Analysis Variables over the Course of the Study

In the CC study arms, levels increased over the course of the study. This has been seen in previous
confinement studies for other biomarkers of exposure. In the SC and MTP study arms, levels at the end of
the study were lower than at baseline. Statistical comparisons of the end-of-study values between the study
arms indicated that levels were substantially lower in both the SC and MTP study arms than in the CC study
arm. These trends were observed for all CEMA variables.

There was no overlap between the MTP study arm and the CC study arm at Day 5, with only limited overlap
between the SC and CC study arms. CEMA was still quantifiable in the SC study arm after 5 days of non-
smoking. This is consistent with a similar study in which levels of CEMAAe24h decreased to approximately

CEMAucsen (U9/24h) CEMA. (pg/1) CEMA,,. (Hg/g creat) 10% of their initial value after 8 days of non-smoking (Scherer et al., 2010). This indicates that there may be
Study Arm  Day Mean (SD) Mean (SD) Mean (SD) either alternative sources of acrylonitrile, another precursor of CEMA, or a sustained release of CEMA from
s DAY -1 2 (88.62) 35 (69.09) 145.42 (51.51) the tissues.
N=25) DAY 232.00(114.68) 133,36 (66.88) 176.24 (63.30)
e S 314y 145,29 (60.26) 162.32(60.70) In CEMA well to CC smokers from subjects who switched to MTPs or to
DAY 2 230.46 (97.59; 152,68 (78.87) 173.27(62.21) SC for 5 days. The CEMA analysis variable that appears to be the most suitable for the purpose of
OAY 3 217.42(87.28) 128.15 (60.92) 164.13(59.12) detecting subjects who smoke CCs in addition to MTPs is CEMAcreat, because it could be used for spot
DAY 4 226.59(99.25) 144,56 (74.82) 163.79 (63,28) R ey I
ey e i B Further evaluation is necessary to evaluate the performance of CEMA at low cigarette consumption and to
y find suitable thresholds to distinguish subjects who recently smoked CCs from compliant smokers of MTPs.
L iid DAY -1 217.86(92.85) 133.87(73.60) 145.27 (47.80)
N=52 DAY 0 225.05(95.37) 129.72 (65.00) 166.62 (61.60)
DAY 1 81.10 (41.96) 50.01 (29.35) 57.46 (23.62)
DAY 2 47.39(22.51) 27,57 (18.16) 34.20 (13.70) Referer
DAY 38.60(19.18) 19.60(11.21) 27.44(12.23)
DAY 4 36.77 (18.40) 19.85 (11.68) 25.42(11.30) - N
proid 7207 (16,053 P (51 33) Minet E., C. F. (2011). Urinary excretion of the acryloni 2 ic acid is
correlated with a variety of biomarkers of tobacco smoke exposure and consumption. Biomarkers, 16(1) 89-
SC DAY -1 209.72(111.11) 132.99(86.27) 143,32 (54.99) 9.
N=78 DAY 0 197.89 (101.96) 120.40 (68.87) 153.03 (61.05) Scherer G., U. M. (2010). D of methyl-, 2- |, and 2- ic acids as
DAY § 81.36(45.39) 52.31(35.68) 60.22 (27.79) biomarkers of exposure to alkylating agents in cigarette smoke. Journal of Chromatography B, 89-96.
DAY 2 53.79(39.52) 28.31(25.74) 38.50 (22.92)
DAY 3 4441 (34.23) 2166 (21.23) 31,96 (21.85) Schettgen T, M. A. (2009). A method for the i of of exposure to acryl ile and
DAY 4 18.39 (27.45) 21,84 (19.34) 28.05 (17.48) 1,3-butadiene in human urine by col vitching liquid tandem mass y. Anal
OAY 5 16,97 (28.57) 21,36 (19.22) 28.98(19.81) st b gL b
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