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Abstract Results

Introduction: There are approximately 10 million past 30_-day e-vapor users In the USA butlim_ited data exist on the health Study “Sites’”’ BOE in EVP Groups (as a percentage of the CC Group) BOPH in EVP Groups (as a percentage of the CC Group)
effects of long term use of e-vapor products (EVPs). This study was designed to measure biomarkers of exposure and
biomarkers of potential harm in a cross-section of current exclusive users of EVPs relative to current conventional cigarette
(CC)smokers. / 120% 140%
Method: 144 subjects with 6+ months of exclusive EVP use after 10+ years of CC use and 73 CC smokers with 10+ years *  P<0.05 *  P<0.05
of CC use history were recruited to participate in a cross-sectional study between January and March, 2017. Subjects (& ¥ P <0005 % P <0005
were telephone screened then provided a log-in to an online portal where they were rescreened, provided informed — **% p < 0.0005 |
consent, and completed quality of life and subjective measure questionnaires. Subjects then reported to one of 29 | ' 120%
LabCorp Patient Service Centers (PSCs) in 9 states for collection of blood and urine samples. ; 100% F=————— e e e ——————= (Cgroup
Results: Overall, the biomarkers of exposure, total NNAL [4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol] (NNK
metabolite), 3-hydroxypropylmercapturic acid (acrolein metabolite), and carboxyhemoglobin (CO measure), were
between 46% - 86% lower in EVP users as compared to CC smokers (p<0.0001 in all cases). Nicotine and 5 of its e 100% CC group
metabolites, expressed as Nicotine Equivalents, were 36% lower in EVP subjects as compared to CC smokers (p <0.01). 80%
All the biomarkers of potential harm were directionally favorable in EVP users as compared to CC smokers with 29% lower e \
11-dehydrothromboxane B2 (p=0.04), 23% lower 8-epi-prostaglandin F2a (p=0.02), 16% lower soluble intercellular 3
adhesion molecule-1 (p=0.02), 9% lower white blood cell counts (p>0.05) and 2% higher high-density lipoprotein  EVP 80%
cholesterol (p>0.05) in EVP subjects as compared to CC smokers (p>0.05). 29 PSCs in 9 metro areas £0% mEVP
Conclusions: Biomarkers of exposure to select HPHCs are significantly lower, accompanied by favorable changes in DI PO D ® Tank H Tank
biomarkers of inflammation and oxidative stress, in exclusive users of EVP for 6+ months after 10+ years of cigarette . : 0 .
smoking relative to cigarette smoking. ’ ° SUbjeCtSZ Male and Female Adults (30_65 years of age) " Cartridge o " Cartridge
Group A: approximately 150 exclusive everyday EVP users 20%
* \Who have switched to EVP exclusive use (no other tobacco or nicotine containing products) for at least 6 months i
and be former smokers of at least 10 cigarettes per day for at least 10 years T 40%
O b - t- - Users of cartridge-based products will be oversampled such that they represent at least 50% of Group A -
j e C IVeS - Users of tanks, mods, etc., will comprise the remainder of Group A 0%
xkp  FHF i 20%
L . . . . Group B: approximately 75 exclusive CC smokers
Thte ij?ﬁt'ves(;ggﬁ o)bser;jvatlonal stuctiy are t,:.) measure and Icor_npaEr\e/Ig)lomarkerg gfcexpoiure (BOEs), biomarkers of * Will be current CC smokers and have smoked at least 10 cigarettes per day for at least the last 10 years and have not
potential harm s), and responses to questionnaires in exclusive users an smokers. . . _ _
 BOEs”included total NNAL, urinary nicotine equivalents (nicotine and 5 of its metabolites), 3-HPMA, COHb used any othertobacco or nicotine containing products forthe past month before bio-sample collection 0% - 1 1 0% . .
e BOPHs*included WBCs, HDL-C, 11-Dehydrothromboxane B2, 8-Epi-prostaglandin F2a, sICAM-1 Subjects Demog raph iICS NNAL (ng/g Cr) NE (mg/g Cr) 3-HPMA (ug/g Cr) COHb (%) WBC (x10°/pL) HDL-C (mg/dL) 11-dehydro (ng/g Cr) 8-epi (ng/g Cr) sICAM (ng/mL)
 Questionnaire evaluations included General Quality of Life (QGEN®), Tobacco Quality of Life Impact Tool Error bars are 95% confidence intervals EVP N=132; Tank N=70, Cartridge N=62 Error bars are 95% confidence intervals EVP N=132; Tank N=70, Cartridge N=62
(TQOLIT ™v1), Cough-related symptoms, Reasons for Vaping ﬁg‘;::::;:z:;rs e NE difference converted to ratios for illustrative purposes HDL-C & sICAM difference converted to ratios for illustrative purposes
*focus of this poster All EVP Tank-based Cartridge-based
Assessment Statistic (N=62) (N=132) (N=70) (N=62)
Age (years) Mean 47.1 44 .4 44.0 44.9
BOE Abbreviation Biomarker Cigarette Smoke Constituent Mg;an f;f jf& ff; j;g*
NNAL 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol NNK hh:iﬂ gi ég ég gg
NE Nicotine equivalents (nicotine +5 metabolites) Nicotine N 62 132 70 62 ] ] o ] ] ] ] ]
3-HPMA 3-Hydroxypropy|mercapturic acid Acrolein Age Group 30 to <45 years n (%) 28 (45.2) 67 (50.8) 37 (52.9) 30 (48.4) Dld the EVP Groups Use EVP EXCIUSIvely . BOE & BOPH In EVP Groups EXCIUdIng SUbjeCts In EVP Group Wlth
COHb Carboxyhemoglobin Carbon Monoxide 45?;:,555??;5 ;H ijﬁi‘;‘i f;;ﬁj?ﬂ iiiiiéi iﬁﬁiéi COHb 250/0 (as d percentage of the CC Group)
BOPH Abbreviation [ Biomarker . [Indicaton il e e P "o : :
WBC Whlte blOOd Ce”S Inﬂammatlon BMI (kg/m2) Screening Mse;n 2458?][; i?ﬂ&:l? 25?47:;’.[[] i?;:i; Number Of Su bjECtS 120/) * P < 005
HDL-C High-density lipoprotein cholesterol Cardiovascular Risk M;t:;a" 2158-989 2153-519 2158-510 215;: . . *¥* P <0.005
8-epi 8-Epi-prostaglandin F2a Oxidative Stress i o s i e % COHb Cigarette Tank Cartridge **% P < 0,0005
11-dehydro 11-Dehydrothromboxane B2 Platelet Activation " > 92 0 > 100% CC group
sICAM Soluble intercellular adhesion molecule-1 Endothelial Function BN (ke/m2] B MSES" f;f; iﬂ; ’fg; 1;3;[; <2 8 (13%) 43 (62%) 33 (55%)
M::ﬂ[:Lan 2158.1D 21};':.9[35 21};’:.?]'D 218};.1[!5 Z 5 26 (43%) ‘ 12 (17%) 15 (25%) ‘
Max 40.9 49.0 49.0 40.9 80%
StUdy DQSign Recruitment and prescreening
i Online enrollment procedure: i n
L Resceen ; Analysis 60% mEVP
Participants complete o eae Mivirus account On the morning of the PSC visit, the subject was instructed to collect a first-void morning urine sample (at least 4 h of = Tank
online enroliment’ 4. e-Consent | retention in the bladder overnight) and store at an ambient temperature. Upon completion of check-in, the PSC staff S um mary B Cartridge
9. Schedule PSCvisit ; escorted the participant into an examination room for anthropometric measurements including height, weight, waist i
P  5._Complete questionnaire | circumference, and sitting blood pressure. A phlebotomist then prepared the participant for the blood draw (8 h fasting). « Significantly lower levels of BOE were observed in exclusive EVP users compared to CC smokers 40%
it i to participant : : : : :
> SHIPPAacd T particpant The outcomes for this cross-sectional observational study included the following: e Significantly lower levels of BOPH were found in exclusive EVP users compared to CC smokers, with the exception of
 BOEs:total NNAL, urinary nicotine equivalents, 3-HPMA, COHb WBC countand HDL-C
Participants visit LabCorp * BOPHs: WBC, HDL-C, 11-dehydrothromboxane B2, 8-epi-prostaglandin F2a, sICAM-1 * Exclusion from analysis of subjects in the EVP groups with a COHb >5%, i.e., those subjects unlikely to be “exclusive” 0%
Patient Service Center An analysis of variance (ANOVA) model with total NNAL level as the response variable and classification variables study EVP users,
amnie collection indudes: 1 group, StUdy group * age g_roupv StUdy group_x bOdy mass index (BMI) group, age group, gen(_jer’ and BM| group as model - All BOE, showed a greater difference between the EVP groups vs. CC group (reduced the p-ValueS)
SRR ELL R TTILI - Urine (First morning void) § terms were used to examine the dlfferencle In total .NNAL betwgen CC smokers and gxcluswe EVP users. As the study - WBC, 8-epi, and sICAM, showed a greater difference between the EVP groups vs. CC group (differences in WBC
Sy S T |+ Anthropometrics | groups being compared were not randomized, additional baseline covariates (e.g., biomarker measure) were added as now statistically significant) 0% -
i * Fasting blood E iate (deali ith imbal t baseline). _ _ _ 0 :
S —— appropriate (dealing with imbalance atbaseline) | , , , - HDL-C and 11-dehydro, showed less difference between the EVP groups vs. CC group (differences in 11-dehydro NNAL ~ NE(mg/gCr) 3-HPMA  COHb (%)  WBC HDL-C  1l-dehydro  8-epi sICAM
T — | Processing includes measuring: | The ANOVA model for total NNAL was also used to examine the difference in all other biomarkers of exposures and now not statistically significant) (ng/g Cr) (ug/g Cr) (x10°/ul)  (mg/dL)  (ng/g Cr) (ng/g Cr)  (ng/mL)
Sty E'G?frte: - zﬂfgi:r.ﬁ . biomarkers of effec_ts between the study groups. _Statlstlcal comparison to assess the difference to the subgroups within - The new clinical model paradigm was validated in this study Error bars are 95% confidence intervals EVP N=98; Tank N=44, Cartridge N=54
e EVP (tank and cartridge based) was also made using the same ANOVA model. ' NE, HDL-C & sICAM difference converted to ratios for illustrative purposes






