Estimating the Potential Population Health Impact of Authorizing the Marketing of E-cigarettes in the US
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Abstract _____ Methods Results

Computational models can be used to assess the likely impact of introducing a new tobacco product on the U.S. Base Case Modified Case
population. We have developed and validated an Agent-Based model using best modeling practices, as Never o
recommended by the International Society for Pharmacoeconomics and Outcomes Research and the Society for “lser “ser
Medical Decision Making. Our model quantitatively integrates an estimate of the relative risk of e-cigarettes (compared Figure 2: Impact of Introducing_ I_E-cigarettes on AII-cau_se Mortality_ between Figure 3: Impact of Introducing E-_cigarettes on Product Prevalence
to conventional cigarette) and a range of potential changes in behavioral patterns to assess different scenarios to S the Base case and Modified case under the defined scenario under the defined scenario
estimate the likely impact of introducing a new tobacco product on the population as a whole. The results are presented e S B CCoet g — 02— T T
as estimated changes in tobacco use prevalence and all-cause mortality by assessing the difference in number of - >, g
survivors comparing a Base Case (the current market, where cigarettes are the predominately used tobacco product) ' ' A o = O _ _ Table 2 : Product Prevalence
and a Modified Case (a new market where cigarettes and e-cigarettes are both available). Statistical models combined g > 02+ _
with likely excess relative risks (ERRs) were used to determine survival probabilities of current and former e-cigarette D D D @ o — 0] 0 - 2060
users. Nationally representative transition probabilities were obtained for the Base Case. The Modified Case _ | % 3 _ 8 Product Use Prevalence
transitions probabilities were estimated from a case study based on Wave 1 and Wave 2 data from the Population Assessment of the Impact °"Eit:fnviiihcf;?';ﬁﬂﬂlaﬂi" 3 2 \BENEFIT S : - _
Assessment of Tobacco and Health (PATH) study which was designed to assess tobacco use transitions of non-users Output Case  Case — asaresultof E-Cigasiette T troduation O 1 -2 - < 0-19] Base: Cigarettes 13.9%
and established tobacco users. Employing these transition probabilities and an ERR value of 0.05 for e-cigarette use, Utputs . 3 q>) - - Modified: 7 29,
we demonstrate a net benefit to the population through a reduction in mortality of ~ 600,000 lives , along with a Difference in tobacco use prevalence & all-cause mortality: L(T; = a _ _ Cigarettes* '
reduction in cigarette smoking prevalence over a follow-up period of 60 years. Sensitivity analysis, varying the risk of - Base Case (status quo; the current market, where cigarettes are the predominately used tobacco product) & = '8 4 | = 01°¢F - Modified: E- 5 90/
e-cigarettes, a key input parameter, showed a decrease in the reduction in mortality as the ERR of e-cigarettes . Modified Case (where cigarettes and E-cigarettes are both available on the market) % = | g ‘ ‘ cigarettes* '
increased (i.e. ERRs (0.025 to 0.4) resulted in ~650,000 to 270,000 lives respectively). Population models are tools > 0 < Modified: Dual 3.1%
that can be used to predict the public health impact of changes in use of tobacco products with varying level of inherent Inputs T R NET BENEFIT - 0.05 : Use '
risk on the population as awhole. « Mortality: ,:EJ 8 -6 . 632k fewer deaths predicted by 2060 _ o - *Exclusive cigarette and E-cigarette

- Tobacco-related mortality was estimated from a Kaiser Permanente Medical Care Program Cohort study and SR prevalence.

adjusted for U.S. mortality rates in the year 2000 using data from the Human Mortality Database (HMDB). © g) | | , ,
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- - Excess relative risk (ERR) of E-cigarettes use compared to smoking was 0.05 ( i.e. a 95% reduction in risk — e 20000 20'1(') " '202(') " '203(') o '204(') " '205(') o I206O
I ntrOd U Ctl on compared to mortality risk of cigarettes) as determined by Nutt et al. 2000 2010 2020 2030 2040 2050 2060
« Base Case Transitions: Reflects the 2000 US population in terms of age, gender, and smoking status and age & Year Year

gender specific cigarette transition probabilities (i.e. Initiation & Cessation) (NHIS & CISNET).

» Computational models can be used to predict the likely impact of introducing a new tobacco product on the U.S. - Modified Case Transitions: Transitions were estimated from a case study based on Wave 1 and Wave 2 data from

opulation. . . .
POP _ _ _ _ _ the Population Assessment of Tobacco and Health (PATH) study which was designed to assess tobacco use
- We have developed and validated a population model using best modeling practices to assess the overall transitions of non-users and established tobacco users (i.e. cigarette & E-cigarette users).
opulation effects following a market authorization of an E-cigarette. L - : : SRR
POP J . o . J . . . - The populationis updated on a yearly basis over a 60 year time frame through birth and immigration (US Census). Figure 4: Cumulative Difference in All-cause Mortality between Figure 5: Cumulative Difference in All-cause Mortality between
e In our model, _agents form a hypothetlcal populat_lon iIn which t_hey trar_13|t between different tobacco use states using . the Base case and Modified case under the defined scenario the Base case and Modified case under the defined scenario
defined transition probabilities. The set of attributes associated with each agent (e.g., age, gender, current use Assumptlons varying the ERR value _ _ varying the Cigarette to E-cigarette transition rate
: : : . : : rying Table 3: Impact of varying the Excess Relative rying g g
status, and tobacco use history) determines the path an agent may consider. Statistical mortality models combined « Dualuse (cigarette & E-cigarette use) were assigned the same mortality risk of exclusive cigarette use — " Risk (ERR) of E-cigarettes —~ 2 I I I I I I
with excess relative risks are used to determine the survival probabilities of an agent at each time step. . Transition probabilities for relapse behaviors are set to zero in the Base case, since cessation rates reflect > S | RISK > <
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Figure 1: Transition Probabilities Value Under the Modified Case Scenario = é n ERR = 40% _ Q5 Increase by 50% 862,000
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cesSation e -  Our model suggests overall net benefit of introducing E-cigarette into the US market, as indicated by likely reduction in « PATH Study Public Use Files: User Guide. www.icpsr.umich.edu/icpsrweb/NAHDAP/studies/36498. Accessed September 5, 2017.
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