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TABLE 2. OTHER MODEL PARAMETERS*

Parameter type Input Source for default
Smoking Age at smoking cessation NHANES III 1988-94
parameters

Disease rates

US population size by age and gender

Population distribution by smoking
status

Disease risks by age and gender for
CAD, COPD, and CVD

Disease risks by age and gender for lung
cancer

Likelihood of pregnancy by age

Disease risks for pregnancy
complications

Relative risk values by smoking status

NHIS, 1993

NHIS, 1993

NHIS, 1993

NCI, 1993

NHIS, 1994

DiFranza and Lew, 1995
and Marks et al, 1990

SAMMEC 3.0

Mortality

Mortality relative risk by smoking status

American Cancer
Society, CPS II

Life tables data from Vital Statistics of
United S/tates

NCHS, 1993

*Full references for published literature are available in the Reference List attached. If the reference is a

government database, it is described briefly in the assumptions section which follows.

Glaxo Wellcome

The ROSCO Software Model




12

IMPORTANT SAFETY INFORMATION
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Important Safety Information

® There is arisk of seizure associated with Zyban® (bupropion hydrochloride). To
reduce this risk, don’t take Zyban if:
= You have or have had an eating or seizure disorder

— You are already taking Wellbutrin®, Wellbutrin SR®, or any other medication that

contains bupropion

® Also, do not take Zyban if you are currently taking or have recently taken an MAO

Inhibitor
® Do not take Zyban if you are pregnant or breast-feeding

Please see accdmpanying complete Prescribing Information for Zyban.

Glaxo Wellcome The ROSCO Software Model
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MODEL ASSUMPTIONS
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- Assumptions for ROSCO Model

1. Population distribution by age, gender, and smoking status
The information for this parameter was abstracted from the 1993 National Health
Interview Survey database. The data reflects specific groups/categories for each of the

four regions of the country and industry/health plan type.

2. Population distribution by occupation type

This information was obtained from the 1997 Current Population Survey, specific for

each of the four regions of the country and industry type.

3. Adult dependents

The model assumes that there are 0.6 adult dependents for each employee/health plan
member (based on values supplied by Towers Perrin). Adult dependents are assumed to
be the same age and opposite gender of the employee/health plan member. The smoking
status distribution for the adult dependents is the same as specified in #1 (above) for
employees/health plan members of the specified age cohort and gender. Adult
dependents do not incur any indirect costs and may change smoking status independent

of the employee/health plan member.

4. Mean hourly salary by occupation type

This information was obtained from the 1997 Current Population Survey, specific for

each of the four regions of the country or the state (if specified).

5. Workforce or health plan turnover

For the model with replacement, the turnover rate has a default value of 10% annually;
this value incorporates job termination and retirement. For the cohort model, a schedule
for turnover rate with years of continuous employment is used. Values for both the
model with replacement and the cohort model were supplied by Towers Perrin. The rate

schedule for turnover in the cohort model is as follows:

Glaxo Wellcome The ROSCO Software Model
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Model Year(s) 1 2 3-5 6-10 11+

Annual 0.10 0.07 0.04 0.03 0.02
Turnover Rate

In the model with replacement, the program assumes that employees/health plan
members who leave prior to age 65 will be replaced by new employees/health plan
members with the same age and gender. The smoking status of the replacement
employee/health plan member will be determined based on the distribution from the
original model population (i.e., the smoking status distribution in the overall population,
based on age, gender, occupation mix, and region of country), not the current distribution
in the workforce or health plan when the employee/health plan member leaves. When an
employee/health plan member leaves, a proportional number of adult dependents also
leave (based on the proportion of employees/health plan members to adult dependents).
The departing adult dependents will have the same age and opposite gender of the
departing erhployees/health plan members. The smoking status of departing adult
dependents will be based on the proportion of never/former/current smokers currently in
the workforce/health plan for that gender and age cohort. Employees dying prior to age

65 will be replaced in a similar fashion.

6. Probability of using smoking cessation aids

Based on data from Towers Perrin, if smoking cessation aids are covered by an employer

or health plan, 14% of smokers attempting to quit will use Zyban (alone or with nicotine

patches) while the remaining 86% will use other aids (such as nicotine replacement

therapy only) or no aids. If smoking cessation aids are covered and Zyban is promoted,

17% will use Zyban while the remaining 83% will use other aids or no aids. If smoking
cessation aids are not covered, only 7% of smokers attempting to quit will use Zyban,

while the remaining 93% will use other aids or no aid.
Among smokers using Zyban (with or without coverage), 97% will use Zyban alone
while 3% will use Zyban plus nicotine patches. Among smokers not using Zyban (again,

with or without coverage), 30% will use other aids and 70% will use no aids.

Glaxo Wellcome The ROSCO Software Model
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7. Effectiveness of smoking cessation interventions by level of counseling

Cessation rates for Zyban alone and Zyban plus nicotine patches were based on data from
a Glaxo Wellcome clinical trial with 5 minutes of brief counseling for Zyban and Zyban
plus patch. The efficacy of other aids was based on rates from Tonnesen et al. Efficacy
rates of the no aids option were based on Cromwell et al. The change in effectiveness of
each of these cessation aids in conjunction with low or no/minimal levels of counseling
was estimated using data from Cromwell et al (1997). For example, Cromwell et al
report that comparing cessation using nicotine patch therapy with full counseling
(equivalent to the high counseling level in the ROSCO model) to brief counseling
(equivalent to the low counseling level in the ROSCO model), decreases effectiveness by
7.6%. Therefore, the model assumes that going from the clinical trial data with full
counseling to a low level of counseling, effectiveness for Zyban alone, Zyban plus
nicotine patch, or other aids will decrease by 7.6%. Similarly, comparing use of nicotine
patch therapy with full counseling versus minimal counseling (equivalent to the no
counseling level in the ROSCO model), Cromwell et al report that cessation effectiveness
decreases by 9.3%. For smokers attempting to quit using no aids, Cromwell et al report
that the success rate decreases by 4.34% going from full counseling to brief counseling

(with no aids) and by 6.2% going from full counseling to no counseling (with no aids).

8. Cost of smoking cessation interventions by level of counseling

Individuals using any aids for smoking cessation were assumed to have at least minimal
counseling associated with the aids. Therefore, the cost for cessation using any aid(s) in
the ROSCO model with no counseling includes the cost reported by Cromwell et al
(1997) for minimal counseling. Costs in the ROSCO model associated with a low level
of counseling include the Cromwell et al cost for brief counseling, and model costs for a
high level of counseling include the Cromwell et al cost for full counseling. Smokers in
the model using no aids incur no cessation cost when no counseling is present, and incur

brief or full counseling costs for the low and high levels, respectively.

Glaxo Wellcome The ROSCO Software Model
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9. Physician costs for smoking cessation with Zyban

For the individuals attempting smoking cessation using Zyban when cessation aids are
covered, 9% will have a physician visit solely to receive the prescription for Zyban. The
other 91% of individuals attempting to quit using Zyban will receive their prescription at
a physician visit primarily involving other reasons. The cost of the physician for this 9%
and the time off of work to go to the physician (4 hours) will be included in the cost of

the covered cessation attempt. The 9% and 4-hour values were supplied by Towers

Perrin.

10. Length of therapy and dosing for Zyban

Patients receive 9 weeks of 150 mg BID Zyban in the clinical trial utilized for this model.

11. Pricing for Zyban

The starting price for Zyban is based on average wholesale price (AWP) for 7 weeks of
therapy. This model assumes that the pharmacy is reimbursed by the third-party payor at
13% off of AWP plus a dispensing fee of $2.50. Smokers attempting to quit using Zyban
(alone or with nicotine patches) receive the medication in two prescriptions, each having

a copayment of $8.00.

This model assumes for Medicaid plans that the pharmacy is reimbursed by the third-
party payor at a 10% discount and 12.3% rebate from AWP. There are two prescription
copayments of $1.00 each and two dispensing fees of $4.00 each. There is then a federal
match of 50% of the total cost, resulting in states being responsible for the remaining

50%.

12. Smoking cessation promotion

Employers and health plans that cover cessation aids may optionally choose to promote
cessation. No promotion is associated with no additional costs and a rate of attempting
smoking cessation of 34.0%, equal to the participation rate with no coverage of cessation
aids. Low promotion costs $200 and increases participation in cessation attempts by

1.5% (i.e., 35.5% of smokers attempt cessation). Medium promotion costs $500 and
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increases participation in cessation attempts by 3%, while high promotion costs $1000
and increases participation in cessation attempts by 4.5% (costs and effects of promotion

from data supplied by Towers Perrin and Glaxo Wellcome).

13. Disease and mortality risk by age, gender, and smoking status

The impact of smoking status on disease risks and overall mortality was assessed using
relative risk values from two sources: SAMMEC II for CAD (ICD-9 codes 41 0-414),
CVD (430-438), COPD (496), and lung cancer (162); and the American Cancer Society
Cancer Prevention Study-2 (CPS-2) for overall mortality. Although the SAMMEC
relative risk values are for mortality, not morbidity, other age/gender/smoking status
disease rates or relative risk values could not be identified. F ollowing consultation with a

number of experts in this field, we elected to use the SAMMEC values for disease rates.

Separate relative risk values for current versus former smokers (both compared to never
smokers) and males versus females within each smoking status group were used. In
addition, separate relative risk values for CAD and CVD for current and former smokers
ages 35-64 versus age greater than 65 were also used. For individuals less than age 35,

the relative risk value from the 35-64 age-group was also used.

To determine the annual rates of CAD, CVD, and COPD by age, gender, and smoking
status, the overall population size and population disease rate were determined using the
1993 National Health Interview Survey for males and females in six age cohorts: 18-24,
25-34, 35-44, 45-54, 55-64, and 65+. The proportion of never, current, and former
smokers in each of these age/gender stratum was determined using the Year 2000
supplement from the 1993 NHIS. The disease rate among never smokers in a given

age/gender stratum, R, was then determined as:
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NUM
R= NS+ (CS*RRcs) + (FS*RR{s)

where

NUM = the total number of individuals in the age/gender stratum developing the
specified disease
= the rate of disease in the age/gender stratum times the total population of the
stratum

NS = the number of never smokers in the age/gender stratum

CS = the number of current smokers in the age/gender stratum

RRcs = the relative risk for the disease condition among current smokers

FS = the number of former smokers in the age/gender stratum

RRfs = the relative risk for the disease condition among former smokers

To determine the disease rate among former or current smokers, the rate among never
smokers was multiplied by the appropriate relative risk value. For lung cancer, a similar
calculation was performed; however, lung cancer rates among males and females by age-
group were obtained from the National Cancer Institute’s Cancer Statistics Review. A
similar calculation was also performed for overall mortality, using annual mortality rates
by age and gender from the 1993 National Center for Health Statistic’s Vital Statistics of
the United States.

For evaluating pregnancy complications, the rate of spontaneous abortions among
smokers versus non-smokers (former plus never) was derived from DiFranza and Lew,
1995, while the rate of low birth weight infants was obtained from Marks et al, 1990. It
was assumed that former and never smokers experienced the same rate of pregnancy
complications. Annual pregnancy rates by age were determined using the 1993 NHIS,
and an assumption was made that no pregnancies occurred after age 44. Based on Marks
et al, 1990, we also assumed that 20% of female smokers temporarily stop smoking when

pregnant and thus experience the same rate of pregnancy complications as non-smokers;
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these women resumed smoking following conclusion of the pregnancy. Age-specific
rates of induced (elective) abortion were also included to determine the actual number of

live births and the proportion of live births (by smoking status) of low birth weight.

14. Length of time after quitting before smoker presents medically as a non-smoker
Based on data from Towers Perrin, former smokers’ overall healthcare costs equal those
of never smokers at 16 years following cessation. However, former smokers risks for
specific conditions evaluated in the model (COPD, CAD, CVD, and lung cancer) as well
as excess mortality risk remains elevated to that of never smokers throughout the model,
as the relative risks for these conditions and for overall mortality are based on data

comparing all former smokers to never smokers.

15. Annual medical care costs for current and never smokers

Annual medical care costs were derived from values reported by Hodgson (1992).
Hodgson presented costs over a period of several years, and presented separate costs for
smokers/non-smokers who survived for the specified time period or died during the
period. We determined weighted average annual costs for current and never smokers by
evaluating the proportion in each age/gender/smoking status cohort who survived vs. died
in each period and the number of years of survival among the population dying in each

period. These costs were then inflated to 1997 values using the medical care component

of the consumer price index (CPI). Overall annual medical care costs for male current
smokers, male never smokers, female current smokers, and female never smokers are

determined by weighting the annual costs in each age/gender/smoking status cohort by

the proportion of individuals in each age-group (e.g., the annual medical care costs for

male smokers is determined by summing the proportion of male smokers in each age

cohort multiplied by the annual medical care costs for males smokers in that age cohort).
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16. Annual medical care costs for former smokers

Values were supplied by Towers Perrin determining the proportion of excess medical
costs incurred by current smokers which former smokers experience annually, based on
years since cessation. After 16 years of cessation, former smokers have the same costs as
never smokers. However, the data supplied by Towers Perrin were a step function
(discrete annual values), which led to costing abnormalities (e.g., costs for individuals
who quit 10.99 years ago were substantially different from costs for individuals who quit
11 years ago). To smooth these values and avoid such abnormalities, we used curve-
fitting software to determine a function fitting the Towers Perrin data. The function was
created using quadratic curve fitting, where the percent of incremental smokers’ total
healthcare costs applicable to former smokers after X years of cessation equals (0.87075-
0.09084804*X+0.00247549*X"2) for X<18 and equals zero for X=>18. The R-squared
value for the quadratic curve fitting of the Towers Perrin data is 0.9933143. The years
since cessation used in the regression equation is a weighted average of all former
smokers in each age/gender cohort. Years since cessation for individuals who are former
smokers at the start of the model (i.e., quit smoking prior to the start of the model) was
determined for each age/gender cohort using data from the NHANES, 1988-1994.

17. Recidivism Rate

Schedule of annual recidivism rates:

Years since 2 3 4 5 6-11 12+
‘cessation
No cessation aid 14.30% | 10.50% | 3.40% 3.00% 1.50% 0.00%

coverage
Cessation aid 14.30% | 10.50% | 3.40% 3.00% 1.50% 0.00%

coverage
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18. Productivity
Average lost productivity cost in employer charts was calculated only for the employee-

covered lives (not dependents). It is assumed that smokers have an additional cost of

1.4% of payroll due to greater time off and workplace breaks for smoking.

19. Smoking Cessation Success Rates

Success rates with Zyban are based on clinical trial results after 1 year. Towers Perrin
assumes medical and productivity savings do not accrue to the plan or the employer
unless a smoker has been abstinent for a full year. Other than therapy with Zyban,
success rates are the weighted average success rates of nicotine replacement therapy and
cold turkey. Fifty-two-week continuous abstinence data were used. Continuous
abstinence is defined as the percent of patients who were continuouély smoke free from

their quit day to the day of follow-up.

Treatment Efficacy rates (%) Source
Zyban 23.0% Glaxo Wellcome data
Zyban + Habitrol®* (nicotine 28.2% Glaxo Wellcome data
transdermal system)
Other 17.0% Tonnesen et al, 1998
No Aids 7.5% Cromwell et al, 1997

* Habitrol® is a registered trademark of Ciba-Geigy Corp.
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MODEL OUTPUTS
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PRODUCT INFORMATION
ZYBAN®

(bupropion hydrochloride)
Sustained-Release Tablets
DESCRIPTION: ZYBAN ({bupropion hydrochloride) ined-Release Tablets are a NHC(CHj)s
non-nicotine aid to smoking tion. Instaly loped and markeled as an p CO(I:HCH
sant (WELLBUTRIN® [bupropion hydrochionde] Tablets and WELLBUTRIN SR® [bupropi- 3
on hy ide] ined-Release Tablezs), ZYBAN is chemically unrelated to tricyclic,
tetracyclic, selective serotonin fe-uptake inhidxior, of other known antidepressant agents. lts

close bles that of diethyipeopion; it is related to phenylethylamines. It is ¢ HCI
(2)1-3 henyl)-2-{(1.1 thyf) hydrochloride. The mole- ¢l

1.4
eular weight is 276.2. The molecular formuta is C13HaCINOHCL. Bupropion hydrochloride
powder is white, crystalline, and highly sokuble in water. It has a bitter taste and produces
the sensation of local anesthesia on the oral mucosa. The structural formula is:

ZYBAN is supplied for oral administration as 150-mg (purple), fitm-coaled, sustained-release tablels. Each lablet contains
the labeled amount of bupropion hydrochicede and the inactive ingredients camauba wax, cysteine hydrochloride, hydrox-
ypropyl yicefiul gnesi . microcrystaliine celiulase, polyethylene glycol, polysorbate 80 and litanium
dioxide and is printed with edible black ink. In addition, the 150-mg tablet contains FD&C Biue No. 2 Lake and FD&C Red

No. 40 Lake.

CLINICAL PHARMACOLOGY:

P ynaml propion is a svely weak inhibitor of the | uptake of norepinephri in, and
dopamine, and doas not inhibit oxidase. The mechanism by which ZYBAN enhances the ability of patients to
abstain from smoking is H tisp d that this action is mediated by gic and/or dopami
ergic mechanisms.

Pharmacokinstics: Bupropion is a ic mixture. The ph logic activity and ph ki of the individual
enantiomers have not been studied. Bupropion follows bip ic p kinelics best described by a tv

model. The terminal phase has a mean ha¥-e (2% CV) of about 21 hours (£20%), while the distribution phase has a mean
hali-iife of 3 to 4 hours.

Absorption: Bupropion has not been acministered infravenously to humans; therefore, the absolut ilability of
ZYBAN Sustained-Release Tablets in b has not been ined. In rat and dog studies, the bioavailability of bupro-
pion ranged from 5% to 20%.

Fotiowing oral administration of ZYBAN %0 healthy peak plasma of bupropion are achieved
within 3 hours. The mean peak concentration (Caus) values were 91 and 143 ng/mL from two single-dose (150-mg) studies.
At steady state, the mean Cau, foliowing 3 150-mg dose every 12 hours is 136 ng/mL.

In a single-dose study, lood increased the Cax 0f bupropion by 11% and the extent of absorption as defined by area under
the plasma concentration-time curve (AUC) by 17%. The mean time 1o peak concentration (ta) Was prolonged by 1 hour.
This effect was of no clinical significance.

The first siudy was s dose-responss trial conducted at three ciinical centers. Patients in this study treated for 7 weeks

mfmum:womdsznw. 1w‘g3wmduy)umm:unmaMnm&m%mm
weeks of treatment (weeks 4 through 7). Abstinence was delermined tient diarie verified by carbon

monoxide Jevels in expired air. by oo - s and o

Results of this dose-responss trial with ZYBAN d a dose-dependent in the of patients
able 1o achieve 4-week abslinence (weeks 4 through 7). Treatment with ZYBAN at both 150 and 300 mg/day was sigaifi
cantly more effective than placabo in this study.

Table 1 presents quit rates over time in the multicenter irial by treatment group. The qui rates are the propoit
persons initially enrolled (i.e., intent to treat analysis) who abstained from week 4 of mnq;Mt\ny through the spocif:zs\:e,e;“
Treatment with ZYBAN (‘150 or 300 mg/day) was more effective than placebo in helping patients achieve 4-week absmonco.
In addition, treatment with ZYBAN (7 weeks al 300 mg/day) was more effective than placebo i helping palients maintain
continuous abstinence through week 26 {6 months) of the study.

Table 1: Dose-Response Trial: Quit Rates by Treatment Group

Treatment Groups
ZYBAN ZYBAN
) Placebo 100 mg/day 150 mg/day 30? ::/.:,y

Abstinence From (n=151) (n=153) (n=153) {n = 156)
Week 4 Through % % <, %
Specified Week {95% Cly {95% Cl {95% CY) (95% CY)
Week 7 (4-week quit) 17% 22% 21%* 36%*

123 (15-28) (2035) (2843)
Week 12 14% 20% 20% 25%*

{8-19) (13-26) (14-27) {18-32)
Week 26 1% 16% 18% 19%"

{6-16) (11-22) {12-24) (13-25)

* Significantly different irom placebo (P<0.05).

The second study was a comparalive trial conducted at four clinical centers. Four treatments were evaluated: ZYBAN
300 mg/day, HABITROL® (nicoline transdemal system) (NTS) 21 mg/day, combination of ZYBAN 300 mg/day plus NTS
21 mg/day, and placebo. Patients were treated for 8 weeks. Treatment with ZYBAN was initiated at 150 mg/day while the
palient was stil smoking and was increased alter 3 days to 300 mg/day given as 150 mg twice daily. NTS 21 mg/day was
added to treatment with ZYBAN alter approximately 1 week when the patient reached the target quit date. During weeks 8
and 9 of the study, NTS was tapered o 14 and 7 mg/day, respectively. Quitting, defined as total abstinence dufing weeks 4
through 7, was determined by patient daily diaries and verified by expired air carbon monoxide levels.

In this study, patients treated with either ZYBAN or NTS achieved greater 4-week abstinence rates than patients treatec
with placebo. In addition, patients treated with the combination of ZYBAN and NTS achieved higher abstinence rales thar
patients treated with either of the individual active treatments alone, gh only the ison with NTS achi sta-
listical significance. '

Table 2 presents quit rates over time by group for the comp trial, Both ZYBAN and NTS were more effec-
tive than placebo in helping patients maintain abstinence through week 10 of the study. The treatment combination of
ZYBAN and NTS displayed the highest rates of conti bsti hroughout the study.

Table 2: Comparative Trial: Quit Rates by Treatment Group

Distribution: In vitro tests show that bupropion is 84% bound to human plasma proteins at concentrations up lo Treatment Groups
200 mcg/mL. The extent of protein binding of the hydroxybupropion metabolite is similar to that for bupropion, whereas the —
extent of protein binding of the th ion metabolite is about half that seen with bupropion. The volume of distri- Nicotine
bution (V.,/F) eslimated from a single 150-mg dose given to 17 subjects is 1950 L (20% CV). Transdermal ZYBAN

bolism: Bupropion is ively metabolized in humans. There are three aclive metabolites: hydroxybupropion and Placebo SY;""“ (NTS) ngBAN 300 mg/day and
tha amino-aicoho} isorers ydrobugsopion and enlivohy'robupropion, vhich are ‘umed via hydroxylation of the Abstin F 150 : TQ'“Y mg/day NTS 21 mg/day
{ertbuty group of bupropion and/or reduction of the carbonyl group. Oxidation of the bupropion side chain results in the for- Woek :";;m‘;“ fn “% ) n ;"“) = f“) (= :45)
i glycine conjugate of met: ic acid, which is then excreled as the major urinary metabolite. The poten- y

;aym:"a gx?eity of the metabolites relative 1 bupropion have not been fuly ehammzedzw nas been S Specified Weak (95%C1 {95% C) {95% C1) (95% CY
in mice that hydroxybupropion is comparatie in potency to bup P whila the other metabolites are one tenth to one half Week 7 (4-week quit) 23% %% 49%"! 58%" 1
as potent. This may be of Clinical importancs because the piasma concentrations of the metabokites are higher than those of (17-30) (3042) (43-56) {5164)
bupropion. In vitro findings suggsfl that cytochrome P450 286 (CYP286) if_ho principal & yma involved in e & L Wesk 10 20% 32%" 46%"t 51%1
of hy ybuprop whde' Y P&0 ymes are nd nthe !ouuabon o Mohydrobmoplon. (14-26) 2637) (39-52) 4559)

Fommgasmgledosenhmm.peﬁphsmwmmd‘,‘ ybupropion occur app fy 6 hours afer
adminislration, Peak plasma concentraions of hydroxybupropion are approximately 10 mes the peak level of the parent * P<0.01 versus placebo.
drug at steady state. The AUC at steady state is about 17 times that of bupropion. The times to peak concentrations for the ! P<0.01 versus NTS.

ytheohydrobupropion and threohy i iites are simiar to that of the hydroxybupropion metabokite, and $ P=0.06 versus ZYBAN.
steady-siate AUCS are 1.5 and 7 times that of bupropion, raspectively. . o

Quit rates in clinical trials are infi d by the populati lected. Quit rales in an unselected population may be lowe

Elimination: The mean {+% CV) appasent clearance (CVF) estimated from two single-dose (150-mg) studies are 135
(£20%) and 209 Uhr (£21%). Following chronic dosing of 150 mg of ZYBAN every 12 hours for 14 days (n = 34), the mean
CUF at steady stale was 160 Uhr (£23%). The mean ebmination hali-ie of bupropion estmated from a series of studies is
approximatety 21 hours. Eslimates of the hall-ives of the metabolites determined from a multipl-dose study were 20 houts
{225%) for hydroxybupropion, 37 hours {235%) for threohydrobupropion, and 33 houts (x30%) for erythrohydrobupropion.
Steady-state plasma concentrations of brapropion and metab iles are reached within 5 and 8 days, respectively.

Foliowing oral administration of 200 mg of *C-bupropion in humans, 87% and 10% of the radicactive dose were recov-
ered in the urine and feces, respectively. The fraction of the oral dose of bupropion excreted unchanged was only 0.5%.

The effects of cigarette smoking on the pharmacokinetics of bupropion were studied in 34 healthy male and female voi-
unteers; 17 were chronic cig and 17 were Following oral administration of a single 150-mg dose
of ZYBAN, there was no statistically signiicant difference in Caus, half-ide, taas. AUC, o clearance of bupropion of its major

. Kers and "

Bupropion and its metabolites exhibdt Enear kinetics following chronic administration of 150 to 300 mg/day.
Popuiation Subgroups: Factors or conditions altering melabolic capacity (e.g., liver disease, congestive heart failure, age,
itant icati elc.) or elimination may be expected 1o tmdegnemommolamumuaﬁmo!m
i of the major metabokites of bupropion may be affected by reduced rena{ o

h The efima

active bolites of

hepatic lunction b A |hrey are polar ds and are liely to undergo further bolism of Conjug:
in the fiver prior 10 urinary excretion.
F ic: The disposition of bupropi i ,asinthOOangaaldosewasmwedhaightmanhyvol@mgrsm

eight weight- and ag hed vol with alcoholic fiver disease. The hall-lile of hydroxybupropion was significantly
prolonged in subjects with akcoholic fiver disease (32 hours [£41%] versus 21 hours [+23%]). The differences in haif-iife for
propion and the other bolites in the two patient groups were minimal.

Renal: The effect of renal dissase on e pharmacokinatics of bupropion has not been studied. The elimination of the
major metabolites of bupropion may be af d by reduced renal function.

Left Ventricular Dystunction: During a chronic dosing study with bupropion in 14 depressed patients with left ventricu-
far dy ion {history of ive heant Lailure [CHF) or an enlarged heart on x-ray), no apparent effect on the pharma-

inelics of bupropion of ils boii d to healthy normal volunteers, was revealed.

Age: The effects of age on the p Xinelics of bupropion and its lites have not been fully characterized, but
an exploration of steady-state bupropion concentrations from several dapression efficacy studies involving patients dased
in a range of 300 to 750 mg/day, on a three times a day schedul led no relationship b age (18 to 83 years)
and piasma concentration of bupropion. A single-dose p Kinetic study d that the disposition of bupropi-
on and its metabolites in elderly subjects was similar 10 thiat of younger subjects. Thess data suggest there is no prominent
effect of age on bupropion concentration {see PRECAUTIONS: Geriatric Use).

Gender: A single-dose study involving 12 healthy male and 12 healthy female volunteers revealed no sex-related ditler-

ences in the p ot 0

CLINICAL TRIALS: The efficacy of ZYBAN as an aid to smoking was ¢ in two placebo-controtied,
double-blind trials in p d chromc Tig kers (n = 1508, 215 cigaraties per day). in these studies, ZYBAN
was used in conj with individual ng ng.

than the above rates.
Treatment with ZYBAN reduced withdrawal symp pared to placebo. Reductions on the ing withd
toms were most prononnced rritability, frustration, or anger; anxiety; difficulty concentrating; restiessness; anc
dep d mood of neg: altect. Depending on the study and the measure used, treatment with ZYBAN showed evidence
of reduction in craving for cigareties or urge to smoke compared to placebo.

INDICATIONS AND USAGE: ZYBAN is indicated as an aid lo smoking

CONTRAINDICATIONS: ZYBAN is contraindicated in patients with a seizure disorder.

ZYBAN is conlraindicated in patients treated with WELLBUTRIN, WELLBUTRIN SR, or any other madications that con
tain bupropion b the incid of ssizure is dose dependent.

ZYBAN is coniraindicated in patients with a current or prior diagnosis of bulimia or ia nervosa
incidence of seizures noted in patients treated for bulimia with the immedi leass f tation of buprop

The concument administration of ZYBAN and a monoamine oxidase (MAO) inhibitor is contraindicated. Al least 14 day
shoukd elapse between discontinuation of an MAO inhibitor and initiation of treatment with ZYBAN.

ZYBAN is contraindicated in patients who have shown an allergic resp to o the other ingredients th:
make up ZYBAN.

WARNINGS: Patients should bs made sware that ZYBAN contains the same active ingredient found ir
WELLBUTRIN and WELLBUTRIN SR used to treat depression, and that ZYBAN should not be used in combinatic
with WELLBUTRIN, WELLBUTRIN SR, or any other medications that contain bupropion.
the use of buproplon Is iated with a dose-dependent risk of sel clinicians should not pre

scribe doses over 300 mg/dsy for smoking cessation. The risk of seizures is also related to patient factors, clinica
ion, and lcati which must be Idered in selection of pati for therapy with ZYBA!

« Dose: For smoking cessation, doses above 300 mg/day should not be used. The selzure rale associated wit
doses of sustained-release bupropion up to 300 mg/day s approximately 0.1% (1/1,000). This incidence we
prospectively determined during an 8-week (- in spp ty 3100 dep d patients. Dat
for the immediate-release formulation of bupropl d a seizure incld of approximately 0.4% (4/100(

of a highe

in depressed patients lreated at doses In a range of 300 lo 450 mg/day. in addition, the estimated seizure Inc

dence increases almost tenfold between 450 and 800 mg/day.

« Patient factors: Predisposing faclors that may increase the risk of seizure with bupropion use Include history ¢
head trauma or prior seizure, central nervous system (CNS) tumor, and concomitant medications that low:
seizure threshold.

« Clinical situati [~ lated with an | d ssfzure risk include, nmbng others, excessiv
use of alcohol; abrupt withdrawal from alcohol or other to oplates, ine, or stimulant:
use of over-the-counter and ics; and diabetes treated with oral hypoglycemics or insulin.

. C i dicatl Many {e.g., ant)
ids) and t regi {e.g., abrupt di inuation of b I
threshold.

psychotics, snlidepressants, theophylline, system
Ines) are known 1o lower seizu.




ZYBAN® (bupropion hydrochioride) Sustained-Release Tablets

gained during

Recommendstions for Reducing the Risk of Sel R pectiv lysis of clinkal expers
the development of bupropion suggests that the risk of seizure may be minimized if

+ the total dalty dose of ZYBAN does not exceed 300 mg (the maximum recommended doss for smoking cessation),
and

« the recommended daily dose for most patients (300 mg/day) is administered in divided doses (150 mg twice daity}.

» No single dose should exceed 150 mg to avold high pesk concentrations of bupropion andfor ts metsbolites.

» ZYBAN should be sdministered with extreme caution to patients with a history of seizure, cranial trauma, or other
predisposition(s) toward seizure, or patients treated with other agents (e.g., antipsychoti Idep
theophylline, systemic sterolds, etc.) or treatment regimens (e.g., abrupt discontinuation of a benzodiazepine)
that lower selzure threshold.

To_milorbw 4 of pragnant women exposed to ZYBAN, Glaxo Welicome Inc. maintains a Bupropion Pregnan
Registry. Health care providers are encouraged 1o register patients by catling (800) 722-9292, ext. 39441, :
Labor and Delivery: The effect of ZYBAN on labor and delivery in humans is unknown.

Nursing Ho‘lhm Bupropion and fts metabolites are secreted in human milkk. Because of the potential for serious adver-
reactions in nursing infants from ZYBAN, a decision should be made whether to di inue nursing or to di '
drug, taking into account the importanca of the drug to the mother.

Podh!dc Use: Clinical trials with ZYBAN did not include individuals under the age of 18. Therelore, the safety and eflicz
y\apediakic‘smokhgpoputaﬁonhavemlbm biished. The immediale-release formutation of bupropion was stug:
in 104 pediatric patients (age range, 6 to 16) in clinical trials of the drug for other indications. Although generalty weli to!

ated, the limited exposure is insufficient lo assess the safety of bupropion in pediatric patients.

Gerlatri : Us:‘:‘d Of the app y 6000 patients who panticipated in clinical trials with bupropion sustained-release 1ab!

Potential for Hep: icity: In rats receiving large doses of bup i ically, there was an n incidi of
hepatic hyperplastic nodules and hep liular hypertrophy. In dogs receivi g large doses of bupropion chronically, various
histologic changes were seen in the kver, and laboratory tests suggesting mild hepatocefiular infury were noted.

PRECAUTIONS:
G 1: Allergic Reacti A id j ized by symp such as pruritus, witicana, angioedema,
and dysp quinng medical have been report d al a rate of about 1-3 per thousand in clinical trials of ZYBAN.
In addition, there have been rare spontaneous postmarketing reports of erythema muttiforme, Stevens-Johnson syndrome,
and anaphylactic shock ialed with bupropi

I ia: in the dose-resp ki ion trial, 28% of patients treated with 150 mg/day of ZYBAN and 35% of
patients treated with 300 mg/day of ZYBAN expen di i3 pared 1o 21% of placebo-reated patients. Symptoms
were sufficiantly severe lo require discontinuation of treatment in 0.6% of patients treated with ZYBAN and none of the
patients lreated with placebo.

In the comparative trial, 40% of the palients treated with 300 mg/day of ZYBAN, 28% of the patients treated with

(dep g studies), 275 were 65 and over and 47 were 75 and over. In addition, severa! hund:
patients 65 and over participated in clinical trials using the immedi i f lati b ion (d won studie
No overall differences in safety or eflecti were observed these

; . g ‘ jects and Y°‘:"9°f subjects, and ont
reported clinical experience has not identilied differences in responses between the eiderly and younger palients, but grea
sensitivity of some older individuals cannot be ruled out.

A single-dose ph kinetic study d d that the dispasition of b ion and its boli

was similar to thal of younger subjects (see CLINICAL PHARMACOLOGY).
Bupropion hydc_odﬂgfidg and its metabolites are almos! completely excreted through the kidney and metabolites are lik
to urgdelgo conjugation in the liver prior to urinary excretion. The risk of toxic reaction o this drug may be greater in patie:
with impaired renal function. Because elderly patients are more likely to have decreased renal function, care shouldba tak
in dose selection, and it may be useful to monitor renal function {see Use in Patients with Systemic liiness).
ADVERSE REACTIONS: (see aiso WARNINGS and PRECAUTIONS)

The Nocmanm included under ADVERSE REACTIONS is based primarily on data from the dose-response trial and

in elderly subje

21 mg/day of NTS, and 45% of the patients treated with the combination of ZYBAN and NTS exp d com-
pared to 18% of placebo-treated patients. Symptoms were sufficiently savere 10 require discontnuation of lreatment in 0.8%
of patients treated with ZYBAN and none of the palients in the other three treatment groups.

L ia may be minimized by iding bedtime doses and, if necessary, reduction in dose.

Psychosls, Confusion, and Other Neuropsychiatric P In clinical trials with ZYBAN conducted in nonde-
p d smokers, the incidence of psychiatri side affects was generally comparabls lo placebo. Depressed patients
treated with bupropion in depression Irials have been reported to show a variety of psychiatric sk
including delusions, hallucinations, psychosis, concentration b p ia, and confusx
symploms abaled upon dose reduction and/or withd ! of t,

Activation of Psychosis and/or Mania: Antidep ts can p
ing the depressed phase of their illness and may activate latent psych in other

ined-release | i bupropion is expect d to pose similar risks. There were no reports of activation of psychosis

or mania in clinical trials with ZYBAN conducted in nondeg d smok ;
Use in Patients With Systemic liiness: There is no clinical experience establishing the satety of ZYBAN in patients with a
recent history of myocardial infarction or bl hemdkoass.mue!uafuraﬂmldbem.iaismqhm

sgns ymp
In some cases, these

ipitate manic episodes in bipolar disorder patients dur-
: Y duals. The

p trial thal evaluated ZYBAN for smoki (see CLINICAL TRIALS). information on additional adve.
‘evenls . d with the ined-rel lation of bupropion in d ion trials, as well as the immediate-rele:
I propion, is included in a sep section (see Other Events Obsarved During the Clinical Development =

P, Aatinn B
L4

perience ol Bupropion)
Adverse Events Associated With the Discontinuation of Trestment: Adverse events were sufficiently roublesome
cause discontinuation of treatment in 8% of the 705 patients treated with ZYBAN and 5% of the 313 patients treated w -
placebo. The more common events leading to discontinuation of treatment with ZYBAN included nervous system dist
bances (3.4%), primarily tremors, and skin disorders (2.4%), primarily rashes.
incldence of Commonly Observed Adverss Events: The most commonly observed adversa events consistently assc |
ated with the usa of ZYBAN were dry mouth and insomnia. The most commonly observed adverse events were definec
those that consistently occurred at a rale of five percentage points greater than that for placebo across clinical sludies.
Dose Dependency of Adverse Evants: The incidence of dry mouth and insomnia may be related to the dose of ZYB.
The occurrence of these adverse events may be minimized by reducing the dose of ZYBAN. In addition, insomnia may
minimized by avoiding bedtime doses. o
Ady Events O ing at an Incld of 1% or More Among Patients Treated With ZYBAN: Table 3 enumera
lected adverse events from the dose-response trial thal occumred at an incidence of 1% or more :

"

groups. Bupropion was well in dep d patients who had p y P hyp while

iving tricyclic antidep ts, and was g lly well d in a group of 36 depressed Inpabients with stable CHF.

H propion was iated with a rise in supine blood pressure in the study of patients with CHF, resulting in dis-
continuation of trealment in two patients for rbation of line hyp i

In the comparative trial, 6.1% of patients treated with the combination of ZYBAN and NTS had weaiment-emergent hyper-

tension compared 10 2.5%, 1.6%, and 3.1% of patients treated with ZYBAN, NTS, and placebo, respeciively. The majority

isting h L ion of ZYBAN

were more common in patients treated with ZYBAN compared lo those treated with placebo. Table 4 enumerates selec
treatment-emergent adverse events from the comparative rial that d at an incidence of 1% or more and were .
common in patients treated with ZYBAN, NTS, or the combination of ZYBAN and NTS compared to those treated with plz

bo. Reported adverse events were classified using a COSTART-based dictionary. :

Table 3: Treatment-Emergent Adverse Event Incidence in the Dose-Response Trial*

of these patients had evid of p g hyp Three patients (1.2%) treated with the combination
andNTSmdompaﬁem(0.4%)uealedwﬂhmsmdﬂuwmwkatbndismﬁnmdduebwwmcdlom ZYBAN
olthepalionlsuemdwimZYBANorpmebo,‘ itoring for gent hyp ion is d in patients 100 to 300 mg/day Placebo
tecaiving the combination of ZYBAN and NTS. ”:odv gyslngnl (n=461) (n = 150)
bupropion hydrochloride and its bolites are aimost complelely excreted through the kidney and metaboiit 50 Expenence * %
are likely to undergo conjugation in the liver prior o urinary excrelion, treatment of patients with renal or hepalic impairment Body (General)
shou!dboinilia\edalredneddosagusbupropionmdilsme\abomsmymnnulatohammuupamw Neck pain 2 <t
thal\usml.Thepatiomshouldbecioselymonnoredlofposbleloxiceﬂectsdohvalsdbbodwmmd&ugnd Aligrgic reaction 1 0
metaboiies. Cardiovascular
Information for Patients: See PATIENT INFORMATION ai the end of this labeling for the tex! of the separate leafiet pro- Hol flashes 1 [
vidtdlorpaﬁanl&?hysidmsmadvisadlomiewnnanhmiwﬁwuwmammmmmmn Hypertension 1 <1
same active ingredient found in WELLBUTRIN and WELLBUTRIN SR used to reat depression and that ZYBAN should not Digestive
be used in conjunction with WELLBUTRIN, WELLBUTRIN SR, or any other medications that contain bupropion hydrochic- Dry mouth 1 5
ride. Increased appetile 2 o
Laboratory Tests: There are no specilic laboralory tests recommended. Anorexia 1 <
Drug Interactions: In vitro studies indicale that bupropion is primarily metabokized to hydraxybuprop by the CYP2B6 Musculoskeletal
i Therelore, the polential exisls for a dug interaction between ZYBAN and drugs that aflect the CYP28G isoer- Arthraigia 4 3
yme bol (0.9.. ,‘ dri ﬂﬂd,'," ,.l .": h L,)‘, ,' Lnd‘,,‘ MNA W 2 1
appear 1o be p d by the cytock P450 i Y No systemic dala have been collected on the metabolism of Nervous system
ZYBAN foflowing concomitant administration with other drugs or, ively, the effect of sant administration of insomnia 31 21
ZYBAN on the metabotism of other drugs. Dizziness 8 7
Animal data indicated that bupropion may be an inducer of drug-metabolizing enzymes in humans. However, following Tremor 2 1
chronic administration of bupropion, 100 mg Lid. to 8 healthy male volunteers for 14 days, there was no evidence of induc- Somnolence ) 2 1
tion of its own metabolism. B bupropion is ively metabolized, the coadministration of olher drugs may affect is Thinking abnormality l 0
clinical activity. In particular, certain drugs may induce the bolism of bupropion (8.9.. pine, phenobarbital Respiratory
phenytoin), while olher drugs may inhibit the bolism of bupropion (8.g., cimetidine) 2 0
Studies in animals demonstrate that the acute toxicity of bupropion is enhanced by the MAO inhibilor pheneizine (see CON- Skin .
TRAINDICATIONS). :al;:m 3 <1
Limited clinical data suggest a higher incidence of adverse experi in pati ving administration of Dry skin g <1
bupropion and levodopa. Administrati of ZYBAN to patients iving levodop ty should be wh A : 0
caution, using smalt initial doses and gradual dose increases. U'.m"‘ 0
Concurrent administration of ZYBAN and agents (e.g., antipsychoti idep phyline, systemic steroids, etc.} Taste m;m 2 1
o treatment regimens (e.g., abrupt discontinuation of benzodiazepines) thal lower seizue should be <

only with extreme caution (see WARNINGS).

Physiological changes resulting from smoking cessation #self, with or without treatment with ZYBAN, may aker the phar-
macokinetics of some concomitant medicalions, which may require dosage adjustment.

Carcinog! is, Mutagenes: pal t of Fertility: Lifetime carcinogenicity studies were p rk in rats and mice
at doses up to 300 and 150 mg/g per day, tespectively. These doses are approximately ten and two times the maximum
reoommlndodhumandoss(MRHD).rsspecliwry,onamgfm’basis.lnhnlﬂudy.'hmmmimauhmdduw
Hlerative lesions of the liver at doses of 100 to 300 mg/kg per day (approximalely three (o len tines the MRHD on a mg/'m?
basis):lawerdosasmrenomslei'lhequeslionolwhemevorno(suchlesionsmaybcprmdnmpus:nsdu
l&variswnenﬂyummmd‘Similarl‘mrIesionswmno(mnhmmestudy.mdnommhmdwtumd
the liver and other organs was seen in either study.

Bupropion produced a positive rasp (twotolhmﬁmcseonudmmﬁmmto)i\mdMMhmmsbxW
mutagenicity test and an i in | aberrations in one of three in vivo rat bone marsow Cylogenic studies.
Aleniitysludyinratsa!dosesuplosoomgm led o evick of impaiced fertiity.

Pragnancy genic Effects: Preg Category B: Teratology studies have been perormed 3t doses up ©
450 mg/kg in rats (approximately 14 times the MRHD on 2 mg/m? basis), and at dosas up to 150 mg/kg in rabbits (approa-
mlelymlimaslhaMRHDmamglm’basis).Thamsnommcoolimpaiteduniﬁtyo(humbm!otusdnlobupn
pion. There are no adeq and well tied studies in pregnant women. B animal reproduction skudies are not
ahnaysp:odicliveoih«m\anvespa\se,misdfugshpvldbewqdwhgwmmmimw‘wm
should be encouraged lo attempt tion using ed | and behavioral interventions befors pharmacological
approaches are used.

* Selected adverse events with an incidence of at least 1% of patients treated with ZYBAN and more irequent than in
placebo group.

Table 4: T t-Emergent Ad Event Incld in the Comparative Trial*
Nicotine
Transdermal
ZYBAN System (NTS) ZYBAN
) 300 mg/day 21 mg/day and NTS Placebo
Adverse Experience (n = 243) (n=243) (n = 244) {n = 159)
(COSTART Term) % % % %
Body
Abdpmiml pain 3 4 1 1
Accidentsl injury 2 2 1 1
Chaest pan <1 1 3 1
Neck pain 2 1 <1 0
Facial edema <1 0 1 0
Cardiovascular
Hypertension 1 <t 2 0
Palpitations 2 1 ]
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ZYBAN® (buproplon hydrochloride) Sustained-Releas Tablats
Table 4: Treat e e e I (cont) Mornhine. B Can of the Addicion R . e i o .
. Event In the Comperative Trial" ( properies and & 500re intaraediote & Wc:nm m\m(m d-.:mmuw
B Nicoline Animals: Studies in rodents and primates have shown that bupropion exhidits some jc actions

— Y-v-d;‘-um . hastimularis. n odanis, € has been shown Io ncrease locomoior sty e  mid yPod bohaviorsl ey
300 moday 21 mpiday g NTS s e renlorcing et o oo et sl G Py, b e o

Adverse Experience . (n= ving { psychoactive drugs, bupropion was s8 Y. In rats, buproph

(COSTARX‘IE?rgrm) in -'243) k ':q - ,‘2“) UL'WP"':;;:; cocaine-kke discriminatve stmulus effects n drug adgmms Used to ch

e 4 psychoactive drugs.

Digestive o - ) . ) : e
Nausea N " 4 ;\h:uwmm'a‘ propion may induce depen should be kept i mind when evakating the desizabiity of incharin;
Dry mouth 10 7 g 4 fug in smoking cessation programs of indvidual patients.

Constpation 4 : 3 s OVERDOSAGE: .

Z“x; 4 " 3 b Human Overdose Experience: There has been very hmited experience wilh ge of the elaase fomm:

Mouth 3 1 5 1 lation of bupropion; three such cases were feported during chinical rials in depressed pabenis. One patient ingeste:

Ne uicer 2 1 1 0 3000 mg of bupropion sustained-release tablats and vomited quickly atter the overdose; the patient experienced tiasmec
st < <l 2 vision and lightheadedness. A second patient ingested a “handful” of buprop d-release tablets and exp '

Musculoskeletal contusion, lethargy, nausea, jitteriness, and seizure. A third patient ingested 3600 mg of bupropion sustained-release tabe:s
Myalgia ] 3 5 g arnlgez mol wine; the palient experienced nausea, visual hallucinations, and *grogginess.” None of the patients exper
Adhralgia 5 1 3 e urther sequelae.

Nervous system There has been p with ges of the immediate-reiease formutation of buprapion. Thirteen owe:
Insomnia 0 2 45 18 doses occurred during Cinical trials in depressed patients. Twelve patiants ingested 850 to 4200 mg and recovered withow:
Dream abnormality 5 I 13 3 significant sequelae. Another patient who ingested 9000 mg of the imeT release formutation of bupropion and 300 anc
Anxiely 8 3 9 f of tranylcypromine experienced a grand mal seizure and recovered withou! further sequeise. .
Disturbed concentration 9 3 9 6 Sinc introduction, overdoses of up to 17,500 mg of the immadiate-release formulation of bupropion have been repastec
Dizziness 10 2 8 Seizure was reported in approximately one third of all cases. Other serious feactions reporied with overdoses of the imsne. -
Nervousness 4 <t 2 2 diate-release | o epponme included hallucinations, loss of and si Fove:
Tremor 1 <t 2 0 :J: e of buprop skone (upor, coma, and respiratory failure have been s,:du:h the immediate \

oria 2 1 muscle rigidity, rhabdomyolysis, hypatension, stupof, \ reported when .
Dysph <t 1 release formulation of bupropion was part of multiple drug overdoses.

Respirat . . | aled wi " S o
Rqu_pry " " 9 8 Afthough mos! patients d without sequelae, dealhs ass with of e imme \ ,
Increased cough 3 5 <t 1 of bupropion alon have been reported rarely in patienls ingesting massive doses of the drug. Multiple unconirolied seares
Pharyngitis 3 2 3 0 bradycardia, cardiac faiure, and cardiac amrest priof o death were reporied in these patients. ;
Sinusitis 2 2 2 1 Management of O Following suspecled overdose, hospitalization is advised. i the patient is conscious, vomsling
Dyspnea 1 0 2 1 shmmMMwedbywmpmipeucAMMtwmarwa!awmayNadmm}sxsredevoqehuxswfhgtheﬁm12hnurs
Epistaxis 2 1 1 0 after ingestion. Baseline laboratory values should be oblained. Electrocardiogram and EEG monitoring 8iso are recom

Skin mended for the next 48 hours. Adequate fluid intake should be provided. :
Apphcation site reaction! 1 17 15 7 If the patient is stup of ising, airway inlubation is ded prior 1o ing gastric nage
Rash 4 3 3 2 Although there is littie clinical experience with lavage following an of bupropion, i is likely to be of benefit wity-
Pruritus 3 1 5 1 the first 12 hours ater ingestion since absorption of the drug may not yet be complete.

Urticaria 2 0 2 0 While diuresis, dialysis, or hemoperfusion are somelimes used to uea!d drug overdosage, thers is no experience with te

Special Senses use in the 0 of overd propion. B diffusion of bupropion and its metabolites from tissue 1o pis-
Taste perversion 3 1 3 2 ma may be slow, dialysis may be of minimal benefi.

Tinitus 1 0 < 0 Based on studies in animals, it is tecommended that seizures be trealed with an i benzod prep
+ Selected adverse events with an incidence of at least 1% of pavents ireated with either ZYBAN, NTS, of the combination and other supportr as approp
of ZYBAN and NTS and more frequent than in the placebo group. Further information about the t of overdoses may be available from a poison control center.
t Patients randomized to ZY! piacebo received piacebo paiches.
BAN o« DOSAGE AND ADMINISTRATION:

Other Events Observed During the Clinical Development and Postmarketing Experience of Buprqplon: In addition to
thoaMmmmMaWe.mMmmMMhdhwmmmsusmmed—roleasa_lmu-
laﬁmo(bupropimhwmmhwmwasmllahmmlsmummmgm
ical experience with the immadiata-releass k ion of buprop?

Adverse events for which frequ

ies are provided below d in ciinical trials with bupropion sustained-release. The
ol dy event on at least one occa-

ZYBAN: Usual Dosage for Adults: The recommended and maximum dose of ZYBAN is 300 mofday, given as 150 mg we
daily. Dosing should begin ai 150 mg/day given every day for the first 3 days, followed by a dose increase for most pasen:

fo the recommended usual dose of 300 mg/day. There should be an interval of at least 8 hours between successive dose:
Doses above 300 mg/day should not be used (see WARNINGS). Treatment with ZYBAN should be initisted while th-
patient is still smoking, since approximately 1 week of is required to achieve steady-state blood levels of bupr:
pion. Patients should sel a “target quit date" within the first 2 weeks of treatment with ZYBAN, generally in the second mee-
T with ZYBAN should be continued for 7 to 12 weeks; duration of treatment should be based on the relative ben-

q p the prop patients who experienced a 0
ﬂmhmmmmwmsm«mmﬁmmx10\3).«, ients who
an adverse event requiring ion of reaiment in an open-iabe! surveitiance study with bupropion sustained-felease
labms(n=3!00).Alnammgulmmmmmdmplmistedhhblessand‘,mm
IistadthMmmthMMmmwedchSTAmummnmom
mﬁmﬂuWNWmubhm.mmmmmudmhMuud
mmmmmmsmmmmm-dhmmmum

Events are further categorized by body system and listed in order of d g frequency ding to the
hmdwwmmmmuMMhum11100paﬁenis.ln(requenudmso
wm-amosaoemrhohIlioo\olliowpdun“mmuemosomhghlossm1lt000paﬁems‘

mmmmwmmmmmdhmm&up«mmmupemmm
immediate-release formulation of bupropion. Only those adverse events not previously ksted for ined-release bupropi-
on are included. The extent 1o which these events may be associased with ZYBAN is unknown.

Body (General): Frequent were i, fever, and headache. ink were back pain, chills, inguinal hemia, mus-
culoskeletal chest pain, pain, and pholosensitivity. Rare was malaise.

AP

ing del-

Cardiovascular: infrequent were flushing, migraine, postural hyp stroke, tachycardia, and dilation. Rare
was syncope. Also observed were g slar disord AV block, ystol - y yocardil
infarction, phiebitis, and pul Y

Digestive: Frequent were dyspepsia, flatulence, and vomiting. Infrequent were ab 1 fver function, bruxism, dyspha-

gia'gm(gmmivﬂis,giossﬁis,hm.“m%wasedamadm.mob“mmmwﬁﬁs,
antest e thage, hepatitis, ion, intestinal perforation, liver dam-

esophagitis, gastrointestinal gum g
age, Pagn?;m stomach ulcer, and stool sbnommality.

Endocrine: Also observed was syndrome of inappropri ic hy

Hemic and Lymphalic: Infrequent was ecchy Also observed were anemia, leukocytosis, leukopenia, lym-
phadenopathy, and pancytopenia.

Metabolic and Nutritional: Inirequent were edema, weight, and peripheral edema. Also observed was glyco-
suria.

Musculoskeletal: Inirequent were leg cramps and twitching. Also observed were arthitis and muscle rigidityfever/rhab-

CNS stim-

Nervous System: Frequent were agitation, :ieprossm; and iniabiy. nfrequent were at .
uiation, conlusion, decreased ibido, decreased memary, depersonak jonal tabiity, hostiity, hyperkinesia, hyper-
tonia, hypesthesia, paresthesia, suicidal ideation, and vertigo. Ha'g wese amnesia, ataxia, derealization, and hypomania.
Also observed wera aboormal elecroencephs G (EEG), akinesia, aphasia, coma, deirium, delusions, dysarthria, dys-
kinesia, dystonia, euphofia, exirapyramiaa’ Syaromo, fIyp d libido, manic reactio Igi pathy
paranoid reaction, and unmasking tardive dysidnesia.

Respiratory: Rare was hosp Also observed was preumonia,

- ing. Infrequent was acne and dry skin. Rare Also

Skin: Frequent was swealing. ! en! w was maculopapular rash. Also cbserved ware

angioedema, exfoliative dermatitis, and hirsutism.

Speclal Senses: Frequent was tyopia. nirequent were ion ab Ky and dry eye. Also observed were
dealness, diplopia, and mydrasss. . )

Urogenital: Frequent was urinary frequency. iniequent wera mpotence, polyuria, and urinary urgency. Aiso observed
were g:ormd ejaculation, cysiits, dysp dysuria, gy a, menopause, painful erect; tate disorder,

Ipingitis, urinary incontinence, bAnary urinary tract disorder, and vaginitis

DRUG ABUSE AND DEPENDENCE: ZYBAN is iikely 1o have a low abuse potential.

Huma:ﬂwnhmbecnm"i’?“““’”“m"r dence and with ymp d with the imme-
Gatorelease fomulation of bupropion. i human studies of abuss Kabifty, individuais experienced with drugs of abuse
reported thal bupropion a feaing of euphoria and desirabiity. In these subjects, a single dose of 400 mg (1.33
fimes the recommended daily dose) of bupropion produced mid amphetamine-iike effects compared to placebo on the

fits and risks for individual patients. Il a patient has not made significant progress lowards abstinence by the seventis we<
of therapy with ZYBAN, it is unlikely that he or she will quit during that attempt, and treatment should probably be disco™
tinved. Dose tapering of ZYBAN is not required when discontinuing It is important that patients continue 1o secen
ling and support through with ZYBAN, and for a period of time therealter.

Individualization of Therapy: Patients are more likely 1o quit smoking and remain abstinent i they ars seen frequenily an
receive support from their physicians or other health care prolessionals. It is important 1o ensure thal patients sad ¥
instructions provided 1o them and have their questions answered. Physicians should review the patient's overall smokin
cessation program that includes treatment with ZYBAN. Patients should be advised of the importance of participating i t- ;
behavioral g ling, and/or support services 10 be used in conjunction with ZYBAN. See informalian &
patients at the end of the package insert.

The goal of therapy with ZYBAN is complete abstinence. if a patient has not made significant progress towards ab 3
by the seventh week of therapy with ZYBAN, it is unlikely that he or she will quit during that atiempt, and Ireatment sho:
be discontinued.

Patients who fail to quit smoking during an attempt may benefit from interventions to improve their chances for success an su:
sequent atlempls. Palients who are ful should be evaluated to o ine why they faded. A new quit attempt shou
be encouraged when factors that contributed to failure can be efiminated of reduced, and conditions are more favorable.

Maintenance: Although clinical data are not available regarding the long-term use (>12 weeks) of bupropion for ssmokir

cessation, bupropion has been used {or longer periods of time in the of dep Whether 1o veatme
with ZYBAN for periods longer than 12 weeks for smoking ion must be d for individual patients.
Combination Treatment With ZYBAN and a Nicotine Transd: | S {NTS): C with ZYB#
and NTS may be prescribed for smoking ion, The prescriber should review the complete prescribing inft hor
both ZYBAN and NTS before using combination treatment. See also CLINICAL TRIALS for methods and dosing used o
ZYBAN and NTS combination Irial. Monitoring for gent hypertension in patients realed wilh the combimat:

of ZYBAN and NTS is recommended.

HOW SUPPLIED: ZYBAN Sustained-Release Tablets, 150 mg of bupropion hydrochloride, are purple, round, bicormv :
film-coated tablets printed with "ZYBAN 150" in botties of 60 (NDC 0173-0556-02) tablets and the ZYBAN Advantage Pack
containing 1 bottle of 60 (NDC 0173-0556-01) tablets.

Store at controlied room temperature, 20° to 25° C (68° to 77°F) (see USP). Disp
tainers as defined in the USP.

PATIENT INFORMATION: The fol}

istant cO

in tight, light

dina

ing wording is leaflet provided for patients.
Information for the Patient

PO H |

ZYBANS { Tablets

Please read this information before you start taking ZYBAN. Also read this leaflet each time you renew your prescrpsion
case anything has changed. This information is not i d to take the place of discussions between you and your doc!.
Youmdyowdoclorshw!dmscussZYBANaspmolyoulplanlostopsmoking.YwdcuuhaspmscribedZYW
your use only. Do not let anyone else use your ZYBAN.

IMPORTANT WARNING:

There is a chance that approximately 1 out of every 1000 people taking bupropion hyd
ZYBAN, will have a seizure. The chance of this happening increases if you:
» have a seizure disorder (for example, epilepsy);
« have or have had an sating disorder (for example, bulimia or anorexia nervosa);
« take more than the recommended amount of ZYBAN; or

hioride, the active ingrecken:




ZYBAN® (buproplon hydrochioride) Sustained-Relesse Tablets

+ tike other medicines with the same active ingredient thal is in ZYBAN, such as WELLBUTRIN® {bupropion hydrochloride)
Tablets and WELLBUTRIN SRe (bupropion hydrochioride) Sustained-Release Tablsts. (Both of these medicines are used
to treat depression.)

You can reduce the chance of experiencing a seizure by following your doctor’s dicections on how 1o take ZYBAN. You
should also discuss with your doctor whether ZYBAN is right for you.

1. What Is ZYBAN?

ZYBANisupmscripﬁmmedicimtoheippeopbquamokm.Smdiesmmnma!moveﬁunonamwolpooph
quit smoking for at least 1 month while taking ZYBAN and participating in a patient support program. For many patients,
ZYBANredweswkhdrxwalsymmomswmemga(osmokn.ﬂammuusedwhhapaﬁenlsupponwm.nis
L 10 participate in the behavioral ling, or other support program your health care professional rec-

P prog!

ommends.

2. Who should not take ZYBAN?
You should not take ZYBAN if you:
 have a seizure disorder (for example, epilepsy).
+ are akeady taking WELLBUTRIN, WELLBUTRIN SR, or any other medicines that contain bupropion hydrochloride.
« have o have had an eating disorder (lor example, bulimia or anorexia nervosa).
« are currently taking or have recenlly taken a monoamine oxidase inhibitor (MAOI).
« are allergic to bupropion.
3. Are there special concerns for women?
ZYBAN is not recommended for women who are pregnant or breast-feeding. Women should nolify their doctor if they
become pregnani of intend to become pregnant while taking ZYBAN.
4. How should | take ZYBAN?

+ You should take ZYBAN as directed by your doctor. The usual recommended dosing is 1o take one 150-mq table! in the
moningmmrlsl3days.0nhelounhday.bogintakhgm150-ﬂmublelhlhemomhgandonelso-mgnbblh
the early evening. Doses should be taken at least 8 hours apart.

+ Never take an “extra” dose of ZYBAN. If you forgel fo take a dosa, do not take an extra tablet to catch up” for the dose
yw!awtwmarldlakoyoulmxtublemmnwlarﬁm.Donomkammhblelsmanyourdoaorpuwbed.ms
is important 50 you do nol increase your chance of having a seizure.

+ It is important to swallow ZYBAN Tabiets whole. Do not chew, divide, or crush tablels.

5. How long should | take ZYBAN?
MoslpeoplthkaYBANlm?tolZmaks.Foﬂomesm.

6. When should | stop smoking?
lmxasabom!mklorZYBANtomchmorigh:bvdshmbodywbecﬂecﬁve.&.tomaxhﬁummd

qM,mMMMMmﬁImMMWMM\MYoushouldundmloﬂopumkhq

during the second week you're taking ZYBAN.

7. Can | smoke while taking ZYBAN?
IIbndmsuwm«ouslosmokemdusemmmmm.ﬂwmnwnm;bmaﬂuudale

ywmwmanokhgwiiumudmywmo!mwngmmm

8. Can ZYBAN be usad at the same time as nicotine patches?
Yes.ZYBANundn'mfmpmhescanbousedalhesamoﬁmbmmld«iybemdtogemumdormmm

olyoudow.mmmwmmmsmmmmmwm.vmmwmwm

todmkmbbodpuswongduiymmukemmmmysmmmmk.

DO NOT SMOKE AT ANY TIME # you are using a nicofine paich of any ofher nicotine product ;

possile o gat 100 much nicotine and have serious se otects, song with ZYBAN. &
9. What are possible side effects of ZYBAN?

Like at medicines, ZYBAN may cause side eflects.

« The most common side effects include dry mouth and difficulty sleeping. These side effects il
disappear after a few weeks. Itmhmﬁaﬂsbephg.avﬁﬁnmrmmwo;;omguww

. Th;ﬁmoslconunonsidsoﬁeclsmaluus.dpeophlosloplakhgZMMmcﬁnMMmrthessmﬂl
ra

« Contact your doctor or health care professional i you have a rash or other troublesome side effects.
« Use caution belore driving a car or operatng compl hinery until you know

to perform these tasks. Y untiyou ZYBAN aftects your ﬂ
10. Can | drink alcohol while | am taking ZYBAN?

htis best to not drink alcohol at afl or to drink very fitlle while taking ZYBAN. Hf you drink a ot of akohol and suddenly sio
you may increase your chance of having a seizure. Therelore, it is important to discuss your use of akcohol with your dof
tor before you begin taking ZYBAN.

11. Will ZYBAN affect other medicines | am taking? .

ZYBAN may affect other medicines you're taking. It is imporiant not to take medicines that may increase the chance for yd
to have a seizure. Therefore, you should make sure that your doctor knows aboul all medicines—prescription or over-th
counter—you are taking or plan to take. -

12. Do ZYBAN Tablets have a characteristic odor?
ZYBAN Tablets may have a characteristic odor. if present, this odor is nomnal.

13. How should I store ZYBAN?
« Store ZYBAN al room temperature, out of direct sunlight.
« Keep ZYBAN in a lightly closed container.
* Keep ZYBAN out of the reach of children.
This summary provides important information about ZYBAN. This summary cannot replace te more detailed inf "

that you need from your doctor. if you have any questions or concesns about either ZYBAN or smoking cessati
your doctor or other hiaalth care professionat ssaton, ik

GlaxoWellcome
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Return On Smoking Cessation Opportunity Model

Wisconsin State Employees: 1 19 Mar 1898

Change in Costs with Cessation Aid Coverage
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Return On Smoking Cessation Opportunity Model

IRR costs and savings are calculated for a 20 year period.

Wisconsin State Employees: 1 19 Mar 1999
Improved Outcomes Using Zyban
Model Year
, 2 5 10 20
Increased Smoking Cessations 2057522 4812.004 8658.077 14304.157
CAD Cases Avoided 3.025 26.719 143.351 508.080
CVD Cases Avoided 2038 18.013 117.543 459843
COPD Cases Avoided 33.447 296.240 1221.959 3899.415
Lung Cancer Cases Avoided 0.789 6.865 48.745 211.610
Miscarriages Avoided 0.697 6.008 12.591 19.569
Low Birth Weight Infants Avoided 1.033 9.066 18.804 20.334
Deaths Postponed 2049 20.622 98.269 427.222
Outcomes expressed as the number of cases.
Benefit-Cost Analysis
Health Costs Indirect Costs Cessation Costs
Costs without Cessation Aids Coverage
To Age 65 $7,102,596,918 $231,270,520 $3,195,325
To Age 85 $8,809,278,414 $274,027,282 $3,788,314
Costs with Cessation Aids Coverage
To Age 65 $7,012,806,778 $204,818,452 $7,894,324
To Age 85 $3,681,983,467 $236,386,168 $9,116,425
Savings with Cessation Aids Coverage
To Age 65 $89,790,141 $26,452,068 -$4,698,999
To Age 85 $127,294,947 $37,641,114 -$5,328,111
Benefit-Cost Ratios
Health Care Costs Only Health Care + Indirect Costs
To Age 65 19.11 24.74
To Age 85 23.89 30.96
Zyban incremental cost of pharmaceutical coverage, Per Employee Per Year (First year only) $4.76
Internal Rate of Return
Health Care Costs Only 159.42%
Health Care + Indirect Costs 233.57%
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Return On Smoking Cessation Opportunity Model
Wisconsin State Employees: 1 19 Mar 1999

Break-Even Graph

90,000,000

72,000,000

54,000,000

US Dollars

36,000,000

18,000,000

Year

=== Health Care Cost Savings with Cessation Aids Coverage
=== Health Care + Indirect Cost Savings with Cessation Aids Coverage
=== Increased Cessation Costs with Cessation Aids Coverage

Break-Even Tahle

Annual Incr. Cess. ROI, Health + RO,

Model Cess. Costs Costs With Health Care Health Care Indirect Health Care +
Year w Coverage Coverage (1) Savings (1) Costs Only Savings (1) Indirect Costs
1 384,320 384,320 o} -100.0% 0] -100.0%
2 357,774 742,103 611,088 A7.7% 909,403 25%
3 333,114 1,075,217 1,831,041 70.3% 2675119 148.8%
4 311,084 1,386,311 3,487.883 151.6% 5044513 263.9%
5 250,040 1,676,351 5,682,964 239.0% 8,124,107 384.6%
6 271,434 1,947,785 8,175,932 319.8% 11,622,609 496.7%
7 253617 2,201,402 11,367,021 416.4% 15,934,824 623.8%
8 234,892 2,436,294 14,935573 513.0% 20,714,036 750.2%
9 218,167 2,654,461 18,783,309 607.6% 25,838,478 873.4%
10 203,385 2,857,846 2876977 700.5% 31,239,958 893.1%
11 190,274 3,048,120 27,173,524 791.5% 36,852,845 1109.0%
12 177,935 3,226,055 31,571,749 878.6% 42581,462 1219.9%
13 166,437 3,302,492 36,086,809 963.7% 48,438,446 1327.8%
14 156,113 3,548,605 40,801,848 1049.8% 54,495,850 1435.7%
15 146,848 3,695,453 45,555,434 1132.7% 60,581,413 1532.4%
16 138,501 3,833,954 50,307,372 1212.2% 66,646,854 1638.3%
17 130,768 3,964,722 55,059,144 1288.7% 72,683,914 - 1733.3%
18 119,745 4,084,467 59,724 570 1362.2% 78,608,561 1824.6%
19 100,944 4,194,411 64,265,042 1432.2% 84,376,249 1911.6%
20 101,285 4,295,706 68,675,338 14988.7% 89,976,297 1994.6%
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Return On Smoking Cessation Opportunity Model
Wisconsin State Employees: 1 19 Mar 1999

(1) These costs are cumulative.
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Return On Smoking Cessation Opportunity Model

Wisconsin State Employees: 1 19 Mar 1999
Organization Parameters
Type of organization: Public administration
Region: Midwest
State: Wisconsin
Employee population: 80769
Adult dependent
population: 129231
Total population: 210000
General Model Parameters
Model mode: Model with Replacement
Level of counseling: Low
Intervention availablility: Continuous
Medical Expense Parameters
Males Females
Current Former Never Current Former Never
Smokers Smokers Smoked Smokers Smokers Smoked
Additional absenteeism
davs/ 3.9 0 NA 2.1 0 NA
Decreased productivity 1.40% 0.00% NA 1.40% 0.00% NA
Additional annual direct
costs $0 $0 $0 $0 $0 $0
Additional annual
indirect costs $0 $0 $0 $0 $0 %0
Medical expense allocation: By Smoker Status
Males Females
Current Former Never Current Former Never
Smokers Smokers Smoked Smokers Smokers Smoked
Mean annual medical
expenses $2,772 See Note $1,476 $3,198 See Note $2,154

Note. Annual cost for former smokers calculated by time since cessation.
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Iietum On Smoking Cessation Opportunity Model

Wisconsin State Employees: 1 19 Mar 1999
Intervention Parameters
Level of Promotion Participation Rates
Cost level None ($ 0) Without coverage 10.00%
Time off work for 4.00 With coverage 20.00%
physician visit (hours) :
Zyban physician Visits 9.00%
(smoking cessation only) ' Zyban Cost (9-week course)
Zyban promotion Yes AWP $18.04
Copayment $8.00
Number of presecriptons 2.00
Discount 13.00%
Dispensing Fee $2.50
Total $98.85
Intervention Costs and Success Rates
Total
Non-
Type of Cessation Aid Success Zyban Cost Per
e Cost Quit
Attempt
Zyban alone 30.30% $37.79 $146.57
Zyban plus Nicotine
patch 35.50% $179.68 $288.46
Other aids 16.40% $162.59 $162.59
No aids 15.60% $37.79 $37.79
Summary of Success Rates and Costs
Covered Total
Success Cost Per Cost Per
Rate Quit Quit
Attempt Attempt
Cessation aids covered 18.32% $56.28 $88.08
Cessation aids not o
covered 16.86% $40.35 $80.52
Schedule of Recidivism Rates
Years since cessation 2 3 4 5 6-11 12+
Without cessation aid
coverage 14.30% 10.50% 3.40% 3.00% 1.50% 0.00%
With cessation aid 5
coverage 14.30% 10.50% 3.40% 3.00% 1.50% 0.00%
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Return On Smoking Cessation Opportunity Model

Wisconsin State Employees: 1 19 Mar 1999

Employee Demographics

Employee Population Adult Dependent Population

E Age Group Male Female Age Group Male Female

1 18-24 - 2596 1370 18-24 2192 4154
25-34 8853 8432 25-34 13491 14165
35-44 12448 11380 35-44 18208 19917
45-54 11808 9363 45-54 14981 18893
55-64 7264 4288 55-64 6861 11622
65+ 1315 1651 65+ 2642 2104
Totals 44284 36484 Totals 58375 70855
Average family size 2.60
Annual turnover rate 5.00%

Occupation Distribution

. Percent

Occupation Workforce Hrly Salary
Executive, administrative, and managerial 21.03% $21.16
Professional specialty 15.24% $18.25
Technicians and related support 4.48% $15.68
Sales 0.58% $10.68
‘Administrative support including clerical 25.78% $9.85
Protective senices 25.16% $11.60
Senvce and household 2.50% $7.27
Farming, forestry, and fishing 0.25% $9.67
Precision production, craft, and repair 3.54% $14.12
Machine operators, assemblers and inspectors 0.40% $10.42
Transportation and material moving 0.81% $11.66
Handlers, equipment cleaners, helpers, and labor 0.23% $8.91
Mean Hourly Salary $14.32
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Return On Smoking Cessation Opportunity Model

Wisconsin State Employees: 1 19 Mar 1999
Disease Costs
Chronic Obstructive Lung Cancer (lifetime) $60,234
Pulmonary Disease $6,979
(annual)
Coronary Heart Disease (lifetime) Cerebrovascular Disease (lifetime)
Age Group Males Females Age Group Males Females
35-39 $19,629 $19,183 18-35 $44,000 $45,000
40-44 $19,002 $18,639 36-55 $43,000 $45,000
45-49 $18,290 $18,015 56-75 $34,000 $35,000
50-54 $17,497 $17,305 76-85 $18,000 $18,000
55-59 $16,241 $16,500
60-64 $15,332 $15,596 . .
560 $13.517 $16,510 Physician Visit $53
70-74 $12,335 $14,877
75-79 $11,193 $13,218 Pregnancy Complicati (one time)
[ Spontaneous Abortion $1,672
Low Birth Weight $61,010
Smoking Characteristics
Males Females
Current Former Never Current Former Never
Smokers Smokers Smoked Smokers Smokers Smoked
All 26.12% 28.97% 45.10% 24.68% 21.49% 54.05%
18-24 26.43% 8.73% 64.84% 21.97% 5.68% 72.35%
25-34 27.54% 16.33% 56.13% 24.26% 11.25% 64.49%
35-44 28.34% 26.21% 45.45% 26.58% 19.24% 54.18%
45-54 26.49% 36.26% 37.25% 26.20% 28.07% 45.73%
- 55-84 22.21% 41.60% 36.19% 22.48% 32.93% 44 59%
65+ 11.40% 43.41% 45.19% 11.58% 34.50% 53.92%

Page 8




AHCPR

The Cost Effecﬁveness of AHCPR’s
Smoking Cessation Guideline

R

s / U.S Department of Health and Human Services
{ Public Health Service

%, Agency for Health Care Policy and Research
"




The Cost-Effectiveness of AHCPR’s
Smoking Cessation Guideline

Final Report

Submitted by:

Jerry Cromwell, Ph.D.
William J. Bartosch, M.P.A.
Janet B. Mitchell, Ph.D.

With

Health Economics Research, Inc.
300 Fifth Avenue, 6th Floor
Waltham, Massachusetts 02154

Submitted to:

Kathleen A. Weis, Dr.P.H., N.P.
AHCPR
Center For Cost Financing Studies
Cost-Effectiveness Research Group
2101 East Jefferson Street, Suite 500
Rockville, Maryland 20852-4908

November 7, 1996

This report was prepared under Contract No. 282-95-2002 from the Agency for Health Care Policy and
Research, DHHS, to Health Economics Research, Inc. The statements contained in this report are solely those

of the authors and do not necessarily reflect the views or policies of the Agency for Health Care Policy and
Research.



Table of Contents

2.0

3.0

4.0

Page

Introduction and Review of Findings . ............ ... .. ... ... . .. . . . .. . 1
1.1 Purpose and Brief Summary of Guideline . ................ ... .. .. . .. .. . . . . 1
1.2 Cost-Effectiveness Analysis of the Guideline . .................. ... .. .. ... ... 1
1.3 Brief Description of Cost-Effectiveness Methods .. ................... ... ... . . 2
1.4 Summary of Principal Findings . ................ . ... ... ... ... . .. . . . . .. . . 2
L5 Organization of Report ........... ... ... ....... .. ... ... ... . . . . . ... 4
Review of Cost-of-Smoking Literature ... ... ... ... . ... .. ... .. ... . .. . 7
2.1 Scope of Review ................ . 7
2.2 Identification of Relevant Literature ... ............. ... ... ... ... ... .. ... . 7
2.3 Cost-of-Tllness Literature . ............... .. .. ... ... ... ... ... . . . .. ... . 7
2.3.1 General Methodological Issues .. ........................... .. .. .. ... 7
2.3.2 Prevalence-Based COI Literature . ... ...................... ... .. .. . _ 8
2.3.3 Incidence-Based COI Literature . .......................... ... . .. ... 9

2.4 Cost-of-Cessation Literature . . . ......... .. . ... ... ... ... ... ... .. .. 11
2.4.1 General Methodological Issues ............................... ... .. .. . . 11

2.5 Cost-Effectiveness Literature of Comparable Medical Interventions . ............... ... . 15
Description of AHCPR’s Smoking Cessation Guideline . .................... ... . . _ 19
3.1 Overview of Stylized Approach ........... ... ... . ... ... ... . ... ... ... .. 19
3.2 Major Intervention Strategies . . ..................... ... ... . . ... 19
3.2.1 Decision Flow Chart ............ .. ... ... ... ... ... ... ... .. .. ... 20
3.2.2 Detailed Description of Interventions . ......................... .. .. .. ... . 20

3.3 Special Populations . ............. ... .. L . 22
3.3.1 Gender, Race, and Ethnicity ........................... ... .. .. .. . .. . 22
332 Pregnant Women . ................. L 23
3.3.3 Children and Adolescents . .............. ... ... .. ... ... . 23

. 3.3.4 Hospitalized Patients . ............ e [ 23
34 Exclusions ............... 23
3.4.1 Smokeless Tobacco ............. ... ... ... 23
342 Alternative Therapies ... ..................... ... ... ... ... ... .. ... 23
3.4.3 Primary and Relapse Prevention ....................... ... ... ... .. . . .. 24
Cost-Effectiveness Methodology . ........... ... ... ... ... ... ... .. .. .. . . . 25
4.1 Challenges in Costing the Guideline ... ... .......... ... ... ... ... .. ... .. 25
4.1.1 Converting Cessation Rates Into Life-Years Saved ..................... .. .. . 25
4.1.2 Willingness to Undertake Interventions . ......................... ... ... . 25
4.1.3 Overlapping Interventions . .. .................. ... ... ... ... . ... ... ... 25
4.1.4 A Single Versus Multiple Guideline Intervention Costing . . .................. ... 26
4.1.5 Smoker-Specific Versus Population Costs . . .................... ... .. .. .. 26
4.1.6 Office Versus Hospital Intake . .. ............................. .. .. .. .. 27
4.1.7 Voluntary Compliance T 27
4.1.8 Lackof Claims Data .................................. ... ... . el 27
4.19 Specifying Resource Use . .......... ... ... .............. ... . ... .. .. . 28
4.1.10 Differential Relapse Rates by Intervention . ..................... ... .. . . . 28

iii




Contents (continued) Page
42 Summary of Approach . ... ... ... .. ... 28
4.2.1 Stylized INterventions . . . . . ... ..t 28

4.2.2 Interventions by Primary Care Clinicians . ..................... ... ... ..... 29

4.2.3 Intensive Interventions by Smoking Cessation Specialists . . . . . e e 30

4.3 Mathematical Cost-Effective Models . . ............. . .. i, 30

4.4 Calibration of Key Parameters ... ... ..... ... ... .. e, 32
4.4.1 Decision Probabilities . .......... ... ... .. e 32

442 QuitRates ...................... e e e e e e 34

4.4.3 Life-Years Saved by Demographic Characteristic . ............................ 35

4.4.4 Resource Utilization and Costs . .. ........ ... ... i, 37

4.5 Resources by Intervention ACtiVity . .. ......... .. .t e 40
5.0 Cost-Effectiveness of the Smoking Cessation Guideline . . . . ... ......................... 45
5.1 INOAUCHION . . o v ottt e e e et e e e e e e e e e e e e e 45

5.2 Summary of Basic Parameters . ............. ... ... i 45

5.3 Number of Expected Quitters and Life-Years Saved by Intervention . ... ................. 46

5.4 Cost-Effectiveness Results: Individual Interventions . ............. ... .. ... ......... 47
5.4.1 Cost-Effectiveness Ratios for Office Visit Patients . ........................... 47

5.4.2 Cost-Effectiveness Ratios for Hospitalized Patients . ........................... 49

5.4.3 Cost-Effectiveness Ratios for Office Visit and Hospitalized Patients Combined . ....... 49

5.5 Overall Guideline Cost-Effectiveness Ratios .. ........... ... .. ... ... .. ... ...... 52

5.6 Sensitivity Analysis . ............ ... .. il 53
5.6.1 Willingnessto Quit . .......... ... . ... 54

5.6.2 Patient Opportunity COStS . . . . ... ...ttt e e e 54

563 ReElapPSe . ..o ittt e i e 54

5.6.4 FOIMA . . .ot vttt i i ettt e e et e e e e e e e e, 55

5.6.5 SCIEENINE . . . .ot ittt it ittt it et e e e 55

6.0 Comparison of Guideline Cost-Effectiveness With Alternative Medical Interventions ......... 57
6.1 Goals of Comparisons . . ...... e e e 57

6.2 Methodological Challenges . ................ ... it 57

6.3 Comparison of Cost-Effectiveness Ratios .. .............. ... ... .. ... .. ...... 58

6.4 CONCIUSIONS . .+ o it ittt e et e et e e e e e e e e e 58
REFEI@ICES . - - o o o e e et e e e e e et e e et e e et e e e e e 61
Appendix: Smoking Cost/Cost-Effectiveness Literature Reviewed . . . ..................... ... 67

iv




Tables Page
1-1. Cost-Effectiveness of Smoking Cessation, by Intervention . .............................. 3
1-2. Cost-Effectiveness of Combined Guideline Smoking Cessation Interventions . ................. 4
2-1. Smoking Cessation Programs . ... .............. . ... ... e 12
2-2. Comparison of Cost Factors .. .......... ... ... . . e 13
2-3. Variation in Hourly Personnel Costs by Degree . ............ ... .. .. . ... .. ... 14
2-4. Comparison of Intervention Length and Personnel .................................... 14
2-5. Cost of Nicotine Gum per Life-Year Saved Evaluated at Different Discount Rates . ............. 15
2-6. Comparisons of Cost-Effectiveness Ratios . ................ ... ... ... ... .. ......... 16
4-1. Decision Probabilities for the Smoking Cessation Guideline . . ............................ 33
4-2. Smoking Cessation Quit Rates .. ....... ... ... ... ... . . . . . 35
4-3, Estimates of Years of Life Saved per Smoker by Ageand Gender ......................... 36
4-4, Resource Utilization ASSUMPLIONS . . . . .o vttt ittt it e et e ettt et e ettt et et 38
4-5. Cost Estimates of Physician Time . . .. ... ... ...ttt 39
4-6. Cost Estimates of Nonphysician Time . ... ......... ... . . ittt 40
4-7. Nicotine Replacement Therapy COSts . . . . .. . ...ttt it ettt e e e eeaeeen. 41
4-8. Smoking Cessation Costs: Interventions for Primary Care Clinicians . ....................... 42
4-9. Smoking Cessation Costs: Interventions for Specialists . ................................ 43
5-1. Summary of Basic Parameters . ... ... ... ... ... e 45
5-2. Expected Annual Number of Quitters and Life-Years Saved by Smokmg Cessation Intervention,

Assuming All Smokers Attempt To Quit Once During the Year . .......................... 47
5-3. Cost-Effectiveness of Smoking Cessation Provided in Physwlans Offices by Intervention,

ALLCOMETS . . . ottt e et e et e e e et et e e e e e e e e e 48
5-4. Cost-Effectiveness of Smoking Cessation Provided to Hospitalized Patients by Intervention,

AlLCOMETS . .« . ottt et ettt et e e e e e e e et et e e e e e e e e 50
5-5. Cost-Effectiveness of Smoking Cessation, Physician’s Office and Hospital Combined,

by Intervention, AIl COmers . ... .. ... ...ttt e et 51
5-6. Cost-Effectiveness of Smoking Cessation, Combined Interventions . ........................ 53
6-1. Comparison of Smoking Cessation Cost-Effectiveness Ratios with Other Medical Interventions . . . .. 59
Figure
3-1. AHCPR Smoking Cessation Guideline . . .. ... ... ... ... ... ..ttt 21




1.0 Introduction and Review of Findings

1.1 Purpose and Brief Summary of
Guideline

Tobacco use has been cited as the chief avoidable
cause of death in the United States, responsible for
more than 420,000 deaths annually from an
assortment of attributable diseases, including lung
cancer, heart disease, stroke, and pulmonary disease
(CDC, 1990). Despite its adverse health
consequences, physicians and other practitioners fail
to assess and counsel smokers consistently and
effectively (AHCPR, 1996). Recognizing these facts,
AHCPR commissioned a panel of smoking cessation
experts to develop a Guideline for clinicians and
behavioralists encouraging smokers to quit.

Over the course of several meetings and extensive
quantitative analysis of published smoking cessation
interventions, the AHCPR panel developed a
thorough Guideline that made many
recommendations in terms of screening for tobacco
use, advising patients to quit and assessing their
smoking status, and the kinds of interventions that
appeared most efficacious. The recommendations
were based on rigorous logistic regression meta-
analyses of various cessation interventions, ranging
from self-help materials to multi-session group
counseling lasting several hours or more.
Recommendations were targeted specifically to
primary care clinicians, cessation specialists, and
insurers and purchasers of health care services.

The Guideline describes a sequential process
beginning with initial screening in a clinician’s
office or during a hospital admission. Patients are
recommended to be screened each time they see a
physician or other practitioner concerning their
smoking status. If they continue to smoke, they
should be advised to quit. If they are not ready at
the time, the physician is to provide a motivational
talk. If they would like to try and quit, the patient is
recommended to undertake one of four counseling
interventions:

1. Minimal counseling with the clinician for less
than 3 minutes with one follow-up visit within 2
weeks;

2. Brief counseling with the clinician for 3-10
minutes with one follow-up 10-minute visit
within 2 weeks; ,

3. Full counseling for over 10 minutes with the
clinician with two 10-minute follow-up visits; or

4. Referral to intensive counseling with smoking
cessation specialists for 5-7 sessions of individual
or group therapy.

For all interventions, the patient would be

encouraged to use nicotine replacement in the form

of the transdermal patch or nicotine gum.

1.2 Cost-Effectiveness Analysis of
the Guideline

It is valuable to policymakers to assess the costs
of each of the AHCPR guidelines relative to their
clinical effectiveness. This is especially true of the
Smoking Cessation Guideline. Many of the other
guidelines are procedure-oriented, treating a focused
population with a given condition. Hence, it is
possible through the use of claims to accurately
measure current costs of treating the illness under a
small set of alternative interventions. Each guideline
is designed to reflect best practice. Costing the
guidelines informs the policymaker whether best
practice will cost more or less.

Evaluating the Smoking Cessation Guideline is
more challenging in some important respects. First,
no claims data exist to quantify current practice.
Most counseling services are an integral part of
physician-patient contacts with no separate billing.
Other services, such as nicotine replacement and
intensive counseling, are generally not covered by
insurance and, hence, do not produce a claims trail.
Moreover, many different approaches to stopping
smoking exist. Variation within approach, e.g.,
length of physician counseling session, also
complicates the definition of “current practice.”
Then there is hypnotism, acupuncture, and other
nontraditional forms of care that add to the costing
efforts.

Finally, and most telling, smoking cessation
programs are more closely related to prevention than
procedure-oriented interventions. Acute interventions
usually result in immediate relief and measurable
improvements in health status. Smoking cessation
programs, by contrast, focus on quit rates, which
may be analogous to a patient’s “surviving the
operation.” The latter is only meaningful if the
operation substantially improves health status.
Similarly, quitting smoking is of little interest by
itself. More relevant is the long-run quit rate and the
expected gains in health status. This raises another

 difference between prevention and procedure-

oriented guidelines. Smoking cessation interventions




will have quite delayed benefits in terms of extra
years of life of higher quality. Health status
improvements to quitting smoking, while noticeable
in the short-run, are only a small part of the long-
run gains. Quit rates must be translated into long-run
gains in health status, then discounted to account for
the delayed benefit stream.

1.3 Brief Descriptidh of Cost-
Effectiveness Methods

Neither the costs nor the effectiveness measures
used in this study were based on individual patients
undergoing a prospective clinical trial. Rather, the
various recommended interventions were costed
based on estimated resource inputs found in the
Guideline report. Similarly, estimates of
effectiveness were also taken from the Guideline.

Costing was done, first, by estimating the per
minute cost of counselors, both physicians and
specialists, then multiplying by the panel’s estimated
time involvements in each intervention component,
i.e., screening, advice, motivation, counseling.
Nicotine replacement costs were based on wholesale
prices per unit times the number of units
recommended in the Guideline. Surveys of local
pharmacies found no significant net mark-up in
patch or gum costs over wholesale prices. Because
of the significant costs patients incur in traveling to
the counseling site, some scenarios impute a cost of
patient travel time based on median earnings of U.S.
workers. When such costs are included, a broader
societal perspective is taken, versus a slightly
narrower one involving cessation providers alone.
Excluding patient travel costs would also be more
relevant to insurers if they covered.the costs of the
program.

Three measures of effectiveness were evaluated:
1. Marginal quit rates;

2. Years of life (discounted) saved; and
3. Quality-adjusted years of life (discounted) saved.

Marginal quit rates were derived by taking the odds
ratios published in the Guideline for the various
interventions and applying them to the underlying
quit rate among smokers nationally. Years of life
saved were based on a recent study of survival
probabilities for various age and gender groups
(Fiscella and Franks, 1996). These authors also
made quality adjustment to years of life based on
the Healthy People 2000 years of life measure.
Two general methodological approaches were
taken. Under one approach, all smokers were
assumed to undertake a particular intervention. This
answers the “what if?” question: What would be the

cost-effectiveness if all smokers could be
encouraged to undertake one of the interventions
recommended by the Guideline panel? When the
resulting cost-effectiveness ratios are compared
across cessation interventions, this informs
policymakers which interventions appear to be the
most cost effective given universal implementation.

Under the second scenario, panel experts were
queried regarding the likelihood of patients choosing
one of the four counseling interventions with or
without nicotine replacement. These probabilities
were used to weight the costs and quit rates of the
interventions. The result was a combined global
cost-effectiveness ratio for the Guideline as a whole.
It answers the question: How much would the
Guideline cost per life-year saved if adopted by
practitioners, given the expected preferences of
smokers for different interventions?

The Guideline recognizes two loci of patient
intake: the office and the hospital. Interventions in
each of these sites were analyzed separately. Then,
the results of the two sites were integrated into a
single combined cost-effectiveness ratio, assuming
that the counseling intervention is undertaken only
once during the year. All the screening, advice, and
motivation costs incurred repetitively during several
annual office visits were included. In addition, the
screening costs of the hospitalized population were
added, plus the direct intervention costs of
counseling and nicotine replacement for hospitalized
patients. Direct intervention costs of hospitalized
patients were debited from those incurred by
ambulatory patients. This avoids double counting
such costs.

Sensitivity analysis was performed on many of the
key assumptions, including the marginal quit rates,
the discount rate to years of life saved, the time
involved in counseling, and the likelihood that
patients would undertake a particular intervention.

1.4 Summary of Principal Findings

Table 1-1 shows cost-effectiveness ratios for 15
smoking cessation interventions that are described in
the Guideline. These results were derived by
assuming that all smokers would make at least one
quit attempt during the year using a particular
intervention. Cost per quitter among the counseling
interventions without pharmacotherapy ranged from
a low of $1,689 for group intensive counseling to a
high of $5,572 for minimal counseling. Cost per
quality-adjusted life-year was slightly lower, ranging
from $1,433 for group intensive counseling to
$4,726 for minimal counseling.




Table 1-1. Cost-Effectiveness of Smoking Cessation, by Intervention

Group Intensive Counseling

Cost per -
Cost per Quality-Adjusted Life-Year
Intervention Quitter (5% Discount)
Without Nicotine Replacement
Minimal Counseling $5,572 _ $4,726
Brief Counseling 4,739 4,019
Full Counseling 2,357 1,999
Individual Intensive Counseling 2,881 2,444
Group Intensive Counseling 1,689 . 1,433
With Transdermal Nicotine
Minimal Counseling 3,856 3,271
Brief Counseling 3,413 2,895
Full Counseling 2,231 1,892
Individual Intensive Counseling 2,365 2,006
Group Intensive Counseling 1,891 1,604
With Nicotine Gum
Minimal Counseling 7,292 6,185
Brief Counseling 6,004 ’ 5,093
Full Counseling 3,487 2,958
Individual Intensive Counseling 3,636 3,084
2,950 2,502

Notes: Assumes that all patients who smoke attempt to quit at least once during the year. Quitters discounted by 35

percent to account for relapse.

As the amount of clinician time increases,
intervention costs and the number of quitters both
increase, while the cost per quitter decreases (except
for individual intensive counseling). Group intensive
counseling is a particularly low-cost intervention
even though it involves the greatest amount of
patient-clinician time (seven 1-hour sessions). This
is because it not only generates a large number of
new quitters because of its intensity of contact, but
intervention costs are also shared across groups of
10 patients, lowering the cost per quitter even
further.

Adding pharmacotherapy increases the costs of
each intervention but also increases their marginal
effectiveness substantially. When using transdermal
nicotine (the patch) as adjunct therapy to each of the
counseling interventions, the cost per quitter ranged
from $1,891 for group intensive counseling to
$3,856 for minimal counseling. This translated to
$1,604 and $3,271 per quality-adjusted life-year.
Nicotine gum with counseling is also more effective
than counseling alone, although it does not generate
as many new quitters as the patch. The cost per
quitter for counseling with nicotine gum ranged
from $2,950 for group intensive counseling to

$7,292 for minimal counseling. The cost per quality-
adjusted life-year ranged from $2,502 to $6,185.

In actual practice, patients and providers vary in
their intervention preferences, and it is highly
unlikely that all smokers would choose the same
intervention. While group intensive counseling costs
less per quitter than any of the other interventions,
very few patients would actually choose this
treatment option. Table 1-2 shows the cost-
effectiveness of the combined Smoking Cessation
Guideline, derived by weighing each of the
individual interventions by the likelihood of a
smoker choosing it. Based on the Guideline and the
likely cessation intervention preferences of patients,
it would cost $8.1 billion annually to provide all
smokers with the intervention of their choice. This
would result in 2.63 million new quitters at an
average cost of $3,069 per quitter. The cost per life-
year saved (discounted at 5 percent) would be
$2,875. Adjusting for quality decreases the cost per
life-year saved to $2,603.

Smoking cessation is cost effective relative to
other medical interventions. Annual mammographies
for women aged 40-49 are estimated to be $61,744
while hypertension screening for men age 40 is




Table 1-2. Cost-Effectiveness of Combined Guideline Smoking Cessation Interventions

Cost Per Quality-Adjusted Life-Years Saved

v Number of Life-Years Quality Life-
Intervention Cost Quitters? Saved® Years Saved®
A (thousands)
Without Nicotine Replacement
Minimal Counseling $103,715 19 20 22
Brief Counseling 279,282 59 63 69
Full Counseling 347,299 147 157 174
Intensive Counseling 37,772 13 14 15
Group Counseling 22,143 13 14 15
With Transdermal Nicotine
Minimal Counseling 1,279,074 332 354 391
Brief Counseling 2,271,158 665 710 785
Full Counseling 2,120,791 951 1,015 1,121
Intensive Counseling 194,835 82 88 97
Group Counseling 155,761 82 88 97
With Nicotine Gum
Minimal Counseling 263,540 36 39 43
Brief Counseling 470,864 78 84 92
Full Counseling 451,644 130 138 153
Intensive Counseling 41,404 1 12 13
Group Counseling 33,589 11 12 13
Combined Interventions® 8,072, 870 2,630 2,808 3,101
Cost Per Quitter $3,069
Cost Per Life-Year Saved $2,875
$2,603

aNumber of quitters discounted by 35 percent to account for relapse.

bLife-yealrs saved (discounted 5%) derived by using 1.07 adjustment factor to the number of quitters.
Quality-adjusted life-years saved (discounted 5%) derived by using 1.18 adjustment factor to the number of quitters.
dperived by weighing the individual interventions by the likelihood of smokers choosing each intervention.

reported to be $23,335. A few medical interventions
(e.g., one-time cervical screening for women over
64, $2,053; polio immunization for children <$0);
exhibit lower cost-effectiveness ratios, but most
acute interventions (e.g., coronary artery bypass
surgery, $12,350; angioplasty for men aged 55 with
severe angina, $7,395) are considerably more costly
than the Smoking Cessation Guideline.

1.5 Organization of Report

The report is presented below in five chapters.
Chapter 2 reviews three relevant literatures: cost-of-
illness due to smoking; costs and effectiveness of
cessation programs; and the cost-effectiveness of
alternative medical interventions. It is not enough to
compare cost-effectiveness ratios among the various
cessation interventions. Policymakers need to know

how effective each of the interventions might be
relative to interventions in treating other diseases.
Chapter 3 the%provides a stylized description of the
Smoking Cessation Guideline. 1t is stylized in the
sense that minor recommendations having little
impact on the cost-effectiveness analysis are not
modeled. Also, decisions had to be made regarding
issues such as lengths of counseling and sequencing
of patients, and the like that are not fully described
in the Guideline itself. This chapter also discusses
special populations and exclusions, such as
smokeless tobacco and alternative therapies (e.g.,
hypnosis). Chapter 4 provides an extensive
discussion of the cost-effectiveness methods
employed. It presents the challenges to costing the
Guideline, the interventions actually analyzed, and
how all of the key parameters were calibrated.




Chapter 5 contains all of the findings. It begins with
a summary of the key simulation parameters. Then,
the number of quitters and years of life saved for
each intervention are given, followed by a
decomposition of the costs associated with each
intervention. Cost-effectiveness ratios are presented

by intervention and globally using each of the three
effectiveness measures, and results of sensitivity
analyses are summarized. Chapter 6 concludes with
a comparison of the major cost-effectiveness ratios
under the Guideline with a selected number of cost-
effectiveness ratios from other medical interventions.




2.0 Review of Cost-of-Smoking Literature

2.1 Scope of Review

This chapter examines the literature related to
smoking cost-of-illness and smoking cost-of-
cessation. The review is structured in three parts.
We begin with a brief description of the
identification of relevant literature. Next, we
summarize the articles collected, classified by
intervention type, population, study design, and
results. Then, we critique the methodological issues
in costing an intervention, exploring how a study’s
perspective is determined, how costs should be
defined and measured, and how discounting affects
long-term health outcomes. Finally, we consider the
cost-effectiveness of other medical interventions and
present a limited set of possible benchmarks against
which smoking cessation ratios might be compared.

2.2 Identification of Relevant
Literature

We searched the HEALTH and CBA/CEA CDC
WONDER bibliographic databases for relevant
literature. HEALTH, the Health Planning and
Administration database, covers the international
literature on health care planning and facilities,
health insurance, financial management, manpower
planning, and personnel administration. Information
in HEALTH is derived from MEDLINE, the
Hospital Literature Index, and selected journals. The
database is produced by the National Library of
Medicine. The CDC Wonder cost-benefit/cost-
effectiveness analysis bibliography contains 3,206
articles, collected between 1979 and 1990, and
classified into more than 250 topics. Information in
the database was collected from MEDLARS,
CATLINE, and other health policy, planning, and
administration literature. The CBA/CEA CDC
WONDER bibliography listings are also printed in a
special edition of the journal Medical Care
(Elixhauser et al., 1993).

Using Medical Subject Headings (MeSH), we
performed two searches on the HEALTH database
between the years of 1975-1995. Both searches
included citations where smoking was the primary
focus of the article, but the first search identified
articles relating to “cost” while the second identified
those relating to “economics.” The first search
elicited 103 citations of those relating to “cost” and
the second search elicited 45 citations relating to
“economics.” There was occasional duplication of
citations among the two searches. Next, we

identified nine relevant articles from the CBA/CEA
CDC WONDER bibliography that contained the
subject heading of tobacco and smoking. These
articles were compiled along with the HEALTH
database citations to form a list of 56 articles
relating to smoking costs and are listed in the
Appendix.

We next searched for articles relevant to smoking
cessation programs more narrowly. Nine articles met
our criteria of reporting costs per unit of benefit or
effectiveness for a specific intervention program.
The collection of articles make up a heterogeneous
group. The articles, spanning the period 1984-1993,
illustrate the range of intervention programs, and
include such varied approaches as a smoking
cessation class, contest, self-help kit (leaflets,
manuals, pamphlets), counseling session (nurse,
physician, and health educator managed), and
nicotine gum therapy.

2.3 Cost-of-lliness Literature

2.3.1 General Methodological Issues

Literature examining the cost-of-illness of smoking
can be classified in two broad categories:

- prevalence-based costs and incidence-based costs.

Prevalence-based costs estimate the current direct
and indirect costs of smoking during a specific
period of time (usually 1 year). Therefore, it
accounts for the impact of past smoking on the
current occurrence of smoking-related illnesses,
mortality, and other economic costs. Incidence-based
costs represent the direct and indirect costs expected
to occur over the lifetime of a group of new
smokers. They take into account the impact of
smoking behavior on the life expectancy and the
future occurrence of disease.

Attributable Risk. Conducting a cost-of-illness

-analysis requires knowledge about each smoking-

related disease’s duration, the medical care needed
to treat it, and the cost of providing health care
services. Based on epidemiological evidence, the
analyst must determine the degree to which smoking
puts an individual at risk for these diseases and the
excess mortality that can be attributed to smoking
for each disease. The medical costs of smokers must
be calculated taking into consideration the fact that
some of the costs of smoking-related diseases also
occur among nonsmokers as well. Therefore, the
attributable risk to smokers must be determined. For
example, in the literature, the attributable risk of



smoking among men ranges from 81 percent for
cancer of the trachea, bronchus, and lungs to 18
percent for stomach cancer, while among the female
population the attributable risk ranges from 56
percent for cancer of the esophagus to 14 percent for
kidney cancer (Rice et al., 1986).

Attributable risk further assumes that other factors
influencing the occurrence of smoking-related illness
are distributed evenly among smokers and
nonsmokers. However, on average, smokers vary
from nonsmokers in several ways, including
increased alcohol consumption (Bradstock et al.,
1985; Pearson et al., 1987). Schoenborn and Benson
(1988) found that smokers are more likely to drink
heavily, refrain for exercising actively, and sleep
fewer hours; they also have poorer nutritional habits
than people who never smoked. Smoking is more
prevalent among blacks than whites, people with
" low levels of education, and blue collar workers
(Elixhauser, 1990). Some researchers (Leu and
Schaub, 1983; Manning et al., 1989) have dealt with
this issue by comparing smokers to nonsmoking
smoker-types, i.e., individuals who do not smoke but
who are like smokers in every other respect (e.g.,
similar education, income, race, drinking patterns).
Other analysts (Hodgson, 1992) have assumed that
the difference in medical expenditures between
smokers and nonsmoking smoker-types is small,
and, therefore, draw comparisons between smokers
and individuals who never smoked.

Extent of Dependency. Studying the lifetime
medical expenditures of smokers versus quitters is
complicated by differences among individuals who
quit. The attributable risk of smoking-related
illnesses varies among quitters based on the number
of years and how heavily they smoked as well as the
age at which they quit. There are also variations
across diseases in the degree to which someone who
quits can return to a relative risk of someone who
never smoked. For example, light smokers’ risk of
lung cancer returns to that of nonsmokers around 5
years after quitting (Hammond, 1966). However,
quitters never regain lost lung functioning. So while
quitting may return the rate of decline of respiratory
functioning to that of a nonsmoker, emphysema may
still occur in an individual who quits (Fletcher et al.,
1976). This complicates the estimation of medical
expenditures incurred by quitters and may explain
why literature in this area is lacking.

Discounting. Discounting expenditures accounts
for the time preference of money and assigns current
spending a higher value than future spending. In
particular, discounting costs can have a profound
effect on preventive health measures that seek to

avoid future costs and realize future benefits. This
means that any future medical expenditures
occurring during additional years of life saved,
either by not smoking or quitting, are adjusted to
account for the general preference to postpone costs
until later years. Therefore, many of the costs
associated with smoking-related illnesses, which
occur earlier in a person’s lifetime, are valued at a
relatively higher level than those occurring during
added years of life. While the exact rate at which
costs are discounted varies (and in some instances,
discounting is completely ignored) in the literature,
normally rates are set at approximately 3 or 5
percent. These rates are below secular inflation rates
and most likely are well below individuals’ time
preferences for additional years of life. Indeed, part
of the reason smokers don’t quit is that they are

willing to give up an extra year or two at the end of

their life to continue to enjoy the pleasures of
smoking.

Neonatal Medical Costs. A smaller number of
cost-of-illness studies have focused specifically on
maternal smoking during pregnancy and the
resulting medical expenditures for neonatal care.
Oster et al. (1988) used estimates of the relative risk
of low birth weight birth according to maternal
smoking status combined with data on the
prevalence of smoking among pregnant women.
They estimated that maternal smoking during
pregnancy resulted in 35,816 low-birth-weight
infants and 14,977 neonatal intensive care unit
admissions. The additional costs of care due to
smoking, in 1982 dollars, were estimated at $267
million. They calculated that the average cost of
neonatal care for infants born to smokers was $288
more than the cost of care for the infants of
nonsmokers spread across all births. These results
were confirmed by study by Li et al. (1994), who
found that the incremental costs of neonatal care due
to pregnant smokers relative to never smokers was
between $238 and $482 (in 1992 dollars) with low-
birth-weight infants born to heavy smoking mothers
costing more than those born to light smokers.

2.3.2" Prevalence-Based COI Literature

Most cost-of-illness studies in the area of smoking

are prevalence-based. Early estimates varied between
$4.3 billion (1970 dollars) and $11.5 billion (1974)
dollars (Luce and Schweitzer, 1977). Later figures
estimated that the annual cost of smoking in the
U.S. (in 1993 dollars) ranged from $39 billion to
$55 billion (Shultz, 1985). Rice et al. (1986)
reported that a number of studies (Simon (1986),
Hedrich (1971), Williams and Justus (1974),




Freeman et al. (1976), Kiristein (1977), Luce and
Schweitzer (1978), Forbes and Thompson (1983),
Office of Technology Assessment (1985), and Vogt
and Schweitzer (1985)) have examined the societal
costs of smoking, but their results cannot be
compared because they consider different costs,
diseases, and categories of smokers. Rice’s group
estimated the economic costs-of smoking by
applying attributable risk to the direct and indirect
costs of malignant neoplasms and diseases of the
circulatory and respiratory systems. They calculated
that the total cost of smoking in 1984 was $53.7
billion. The authors then compared their results to
those of Luce and Schweitzer (1978) and OTA
(1985). The costs of smoking estimated by Luce and
Schweitzer was $52.8 billion (in 1984 dollars) while
OTA arrived at $62.2 billion.

More recent medical care cost estimates were
performed by Rice, other researchers at the
University of California Berkeley, and CDC (1994).
Using data from the 1987 National Medical
Expenditures Survey (NMES-2), a longitudinal
survey of the civilian, noninstitutionalized
population, researchers determined smoking-
attributable health care expenditures for conditions
including heart disease, emphysema, arteriosclerosis,
stroke, and cancer. Costs were adjusted for 1992 by
applying attributable percentages to national health
care expenditures reported by HCFA. The total
smoking-attributed medical expenditures were $21.9
billion, accounting for 7.1 percent of total NMES-2
reported expenditures. The authors recognized these
were conservative estimates because they did not
include all of the direct medical costs attributable to
smoking such as burns resulting from fire, perinatal
care for low-birth-weight infants, and costs
attributable to treating illnesses caused by
environmental tobacco smoke. In addition, the
indirect costs of morbidity and mortality were no:

included. :

2.3.3 Incidence-Based COI Literature

Oster et al. (1984) performed an incidence-based
study of the economic costs of smoking and benefits
of quitting for individual smokers examining the
direct and indirect costs associated with three major
smoking-related diseases: lung cancer, coronary
heart disease, and emphysema. Costs varied with
disease, age, and smoking intensity (light, moderate,
or heavy). The total expected lifetime costs for the
three illnesses ranged from $1,758 among 75-79
year-old men who were light smokers to $61,304
among 35-39 year-old men who were heavy
smokers. The economic costs for women ranged

from $1,046 among 75-79 year-old light smokers to
$20,901 among 35-39 year-old heavy smokers.
Using estimates of excess mortality due to smoking
for the three diseases, the authors calculated the
economic benefits of quitting. Their findings
demonstrated that benefits vary according to age,
gender, and disease. They reported that the
economic benefits resulting for reduced risk of lung
cancer, coronary heart disease, and emphysema
ranged from $582 among 75-79 year-old light
smokers to $40,829 among 35-39 year-old heavy
smokers. The economic benefits to women ranged
from $404 among 75-79 year-old light smokers to
$13,594 among 35-59 year-old heavy smokers. So
as individuals grow older, the economic benefits of
quitting diminish because fewer smoking-related
medical costs are incurred by the elderly—especially
after discounting. And heavy smokers, who typically
have higher lifetime medical expenditures, can
realize greater economic benefits from quitting than
light or moderate smokers.

While Oster et al. clearly established that there are
significant costs associated with smoking and
benefits that can be realized from quitting, the
authors did not explore all of the health care costs
associated with extending an individual’s life
through smoking cessation. It is clear that refraining
from smoking prevents smoking-related illnesses and
increases life expectancy. However, whether the
medical expenditures incurred by smokers over their
lifetimes are greater than those of nonsmokers is a
more complex issue. This is because nonsmokers not
only live longer, but they also incur medical
expenses during these additional years of life.
Whether the medical costs associated with treating
smoking-related illnesses over a smoker’s relatively
shorter lifetime outweigh the medical costs
associated with providing a nonsmoker with medical
care over a longer lifetime has been debated in a
handful of studies found in the literature. The
conclusions of these analyses vary considerably
according to their estimates of smoking versus non-
smoking-related medical costs and their use of
discounting.

One such analysis was performed by Leu and
Schaub (1983), who studied the cost-of-illness of
smoking for Swiss men over the age of 35. They
found that the lifetime medical expenditures of
nonsmokers exceeded those of smokers due to the
costs associated with caring for nonsmokers during
their elderly years. The authors assumed that the
average smoker had 8 percent more physician visits

‘and 10 percent more hospital visits per year than

nonsmokers. They found that the expected lifetime




medical expenditures for the average male smoker at
age 35 was 67,900 Swiss francs while the cost for a
nonsmoker was 72,700 Swiss francs, indicating that
the lifetime medical expenditures of nonsmokers
actually exceed those of smokers.

A similar conclusion was drawn by Lippiatt
(1990), who used estimates of the cost of smoking
and benefits of quitting calculated by Oster et al. to
calculate the lifetime medical expenditures of
smokers versus quitters. To determine the cost of
~ smoking, Lippiatt deducted the average annual per

capita medical costs for nonsmokers over the age of
65 for every reduced year of life. This accounts for
the fact that smokers, who die prematurely, would
have otherwise incurred non-smoking-related
medical expenditures in their later years of life.
Conversely, average annual per capita medical costs
were deducted for every added year of life among
people who quit. This adjustment recognized that
smoking-related medical expenditures are offset by
non-smoking-related health costs incurred during
additional years of life saved. Annual per capita
medical expenditures for nonsmokers were estimated
using per capita expenditures for the total
population, the proportion of nonsmokers in the
population, and the difference in average medical
expenditures of smokers versus nonsmokers as
estimated by Leu and Schaub. Lippiatt estimated
that, for each additional year of life that it saves,
smoking cessation increased medical costs by $280.

Hodgson’s (1992) study of the lifetime medical
expenditures of smoking disputed these earlier
findings, claiming that the lifetime medical
expenditures of nonsmokers exceed those of
smokers. He noted that Leu and Schaub (1983)
failed to discount lifetime medical expenditures, thus
overstating the expenditures of nonsmokers that are
incurred later in life. Furthermore, he argued that
Leu and Schaub based their costs on low estimates
of the rates of excess medical care use. He cited
findings of 2.6-fold excess utilization of physicians’
services by smokers compared to nonsmokers and
excess use of hospital care over 7.7 times higher.
Hodgson also pointed out that Lippiatt’s study used
underestimates of the cost of smoking and
overestimates of the lifetime medical expenditures of
nonsmokers. The Oster et al. estimates upon which
Lippiatt’s study were based only consider the costs
and benefits associated with lung cancer, coronary
heart disease, and emphysema. However, these
illnesses are only a portion of all smoking-related
diseases and account for less than half of the total
short-term hospital days required for all diseases
associated with smoking (Graham, 1988). Smoking
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is also a major agent for chronic bronchitis,
cerebrovascular disease, peripheral artery occlusive
disease, cancers of the oral cavity, larynx, and
esophagus, and bladder. It is also a contributing
factor in cancers of the pancreas and kidney, and is
associated with stomach and cervical cancers. In
addition, Lippiatt relied on Leu and Schaub’s (1993)
estimate of the average medical expenditures of
smokers versus nonsmokers, which underestimates
the difference in lifetime medical expenditures
between smokers and nonsmokers.

Hodgson’s own estimates were markedly different
from these earlier findings. Using a life-cycle model,
he calculated excess medical expenditures due to
smoking totaling $185 billion ($2,324 per smoker)
in the first 5 years from his baseline. Hodgson
calculated average lifetime medical expenditures
using several data sources including: the National
Nursing Home Survey for hospital and physician
utilization, National Health and Nutrition
Examination Survey Epidemiological Follow-up
Study for nursing-home care, the American Cancer
Society’s Cancer Prevention Study II for mortality,
the National Medical Care Utilization and
Expenditure Survey, and Medicare data files for
medical care charges. Medical care expenditures of
smokers were compared to individuals who never
smoked, broken down by gender and age. Lifetime
medical expenditures of moderate male smokers
were estimated at $32,891, which was 21 percent
higher than never smokers. And heavy smokers were
estimated to cost $40,187, which was 47 percent
higher than never smokers.

Hodgson’s estimates of lifetime medical

- expenditures employed a discount rate of 3 percent.

This adjustment served to place a higher value on
the excess medical expenditures incurred by smokers
earlier in life than on those health care costs
incurred by never smokers because they live longer
than never smokers. He determined that the expected
medical expenditures of smokers exceed those of
never smokers at all ages between 17 and 74. After
age 75, the expected medical expenditures of never
smokers is greater than those of smokers. This is
because, while smokers above the age of 75 have
higher medical expenditures than nonsmokers, few
actually survive that long. Therefore the expected
expenditures that would be incurred are less per
smoker than nonsmoker. For both men and women,
the cumulative excess medical expenditures of
smokers rise steadily from between ages 35 and 75.
After age 75, these excess cumulative expenditures
begin to fall but remain positive through the
smoker’s lifetime (calculated through age 95).




The fact that smokers have a shorter life
expectancy than nonsmokers yet incur greater
lifetime medical expenditures leads to variations in
the sources of health care financing between
smokers and nonsmokers. Hodgson estimated that 50
percent of smokers’ lifetime medical expenditures
are supported with private insurance, while only
43.7 percent of medical expenditures of never
smokers are supported through private insurance.
However, because nonsmokers have a longer life
expectancy than smokers, a greater proportion of
their medical expenses are covered by Medicare,
25.1 percent, while smokers only depend on
Medicare for 20.7 percent of their health care costs.

Similarly, one may speculate as to the impact of
smoking on the Social Security system. If large
number of smokers quit, would there be a
corresponding increase in pressure on Social
Security as former smokers live longer (primarily,
nonproductive years) and qualify for additional years
of Social Security benefits? Schelling (1986)
recognizes such a possibility and considers that, in
the long run, institutions may adapt to account for a
healthy population that is living longer, allowing
them to be capable and willing to work at older ages
than had previously been possible. This would
increase society’s productive base, offsetting the
social costs of the growing elderly population. In the
absence of such a transition, however, a population’s
increased life expectancy should be a welcome trend
regardless of the burden that it places on the young,

working population.

2.4 Cost-of-Cessation Literature

Table 2-1 lists the significant cost-effectiveness
studies in the literature. Differences in intervention,
population of interest, study design, and results are
identified.

2.4.1 General Methodological Issues

Perspective of Costing. Perspective shapes any
study by deciding which costs are important for the
potential decision or policymaker. A study’s
perspective is significant because it often results in
excluding some costs while including others. There
are four common perspectives for health related
studies. A societal perspective broadly includes all
resources used and considers the welfare of society
regardless of when the costs are incurred or who
must pay for them. A payer’s perspective, such as
an insurer or government, includes the charges for
which the third party is responsible. The provider’s
perspective examines the costs to the particular

institution providing health care. Lastly, a patient’s,
or individual’s, perspective includes both out-of-
pocket costs (i.e., co-payments or deductibles) and
time. :

We analyzed each of the cost categories defined in
the studies to see which costs were consistently
included for a particular perspective (Table 2-2).
Four cost categories are most relevant for
determining perspective: personnel, materials,
overhead, and patient time. Personnel includes the
wages of physicians, nurses, health educators, and .
administrative assistants. Materials include both the
costs of printed materials and pharmaceuticals.
Overhead refers to the overhead costs regardless of a
clinical or nonclinical treatment setting. Patient time
were the only measure of patient costs identified in
the studies.

The societal perspective is best illustrated by
Altman et al. (1987). The authors provide a
thorough analysis of costs, including personnel,
materials, overhead, and patient time. Other studies
are more vague about perspective. In a study by
Marks et al. (1990) of a smoking cessation program
for pregnant women, patient time is not considered a
cost, but personnel, materials, and practice overhead
are. The inclusion of these costs implies that the
perspective is that of a hospital or organization
where the decisionmaker would be responsible not
only for personnel and materials, but also overhead.
Moreover, in their concluding remarks, they
comment that, “based on this analysis and those
documenting the health benefits and effectiveness of
cessation programs, we conclude that physician
third-party payers, managed-care organizations, and
public health programs should offer this preventive
service to all pregnant women who smoke.” This
study clearly took the organizational, payer, and
hospital perspective.

A problem arises when a study includes a cost that
conflicts with the stated, or implied, perspective of
the study. Hughes et al. (1991) test whether patients
who must pay for the cost of nicotine gum have
better outcomes. By concluding that it is cost-
effective for “prepaid or health insurance plans to
reimburse patients for nicotine gum prescriptions,”
he implies that his perspective is that of a payer,
hospital, or organization. In his inventory of costs,
however, he includes patient time as a cost at
$10/hr. and comments that he did not include the
costs for evaluation and promotion because “the
typical medical practice would not likely spend
money for these activities.” While excluding these
costs would not alter the authors’ conclusion,
patients’ costs are not incurred by the payer and
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Table 2-1. Smoking Cessation Programs
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Author ‘ Year ] . Intervention Population Study Design Result
Davis, 1984 Four alternatives: Community CEA/ randomized Cost per quitter:
et al. 1. ALA leaflet (n=1237) experiment 1. $921
2. leaflet and maintenance 2. $497
manual 3. $669
3. cessation manual 4, $396
4, cessation and
maintenance manual
Oster, 1986 Counseling and nicotine gum Routine CEA/ meta-analysis  Cost per life-year saved:
et al. office visit by Men: $4,113 - $6,465
patient Women: $6,880 - $9,473
(n=250) '
Altman, 1987 Three alternatives: Community CEA/ quasi- Cost per quitter:
et al. 1. class (n=1140) experimental 1. $235-$399
2. contest 2. $129-$235
3. self-help kit 3. $22-$144
Windsor, 1988 Three alternatives: Pregnant CEA/ randomized Cost per quitter:
et al. 1. information and advice women experiment 1. $104
2. advice plus smoking (n=309) 2. $119
cessation manual : 3. $51
3. advice, manual, and
manual for smoking
women
Cummings, 1989 Physician counseling routine office  CEA/ meta-analysis  Cost per life-year saved:
et al. (includes self-help booklet) visit Men: $705 - $988
(n=3290) Women: $1,204 - $2,058
Ershoff, 1980 Seli-help printed materials Pregnant CBA/ randomized Benefit cost ratio:
et al. women in clinical trial 3.17:1
large HMO
(n=323)
Marks, 1990 Health educator or nurse Pregnant CEA using published Cost per neonatal year of life
et al. ' managed counseling program women effectiveness saved:
(includes seli-help materials) (n=783,510) research $2,934
Hughes, 1991 Physician counseling and Routine CBA/CEA Cost per quitter:
et al. nicotine gum (includes office visit in randomized 1. $725
self-help book) rural family  experiment 2. $1,656
Three costs to patient for practice 3. $735
gum: (n=106)
1. free
2.$6
3. $20
Krumholz, 1993 Nurse-managed smoking Post-acute =~ CEA using published Cost per life-year saved:
et al. cessation program (includes myocardial  effectiveness $220
self-help materials) infarction research
(AMI) patient
(n=2426)
Fiscella 1996 Physician counseling and Brief office = CEA simulation using Cost per QALY-adjusted life-year
and Franks nicotine patch and gum visit published saved from use of patch:
effectiveness male, age 45 = $4,671
research Cost per quitter = $7,332
Developed own Cost per QALY-adjusted life-year
QALY adjustment to  saved from use of gum:
life-years saved male, age 45 = $10,000
/




Table 2-2. Comparison of Cost Factors

~ Study Personnel

Materials

Overhead Patient Time

Davis, et al.
Oster, et al.
Altman, et al.
Windsor, et al.
Cummings, et al.
Ershoff, et al.
Marks, et al.
Hughes, et al.
Krumbholz, et al.

L IR IR AR AP PG
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would be excluded from studies using a payer
perspective. ,

In addition to including costs that do not belong to
a perspective, a study can also exclude costs as well.
Cummings et al. (1989) investigated the cost-
effectiveness of counseling smokers to quit during a
routine office visit, stating early on that “we
assumed a societal perspective in our analysis.” In
the cost analysis, however, patient costs are ignored.
The authors reconcile this omission by stating that
the patient counseling session occurs within the
context of a routine office visit. Even so, physician
time is calculated as a percentage of time in the
routine office visit and the patient time can be done
similarly. Moreover, during sensitivity analysis, a
follow-up visit dedicated solely to smoking cessation
counseling is considered, and yet, patient time is
again not included. One explanation for the
exclusion of these costs may be that they are
considered incidental, and therefore unlikely to
affect the cost-effectiveness ratios. This may or may
not be true.

One study included costs more relevant to the
development and evaluation of the intervention than
the cost of the intervention alone. Davis et al.
(1984) report on self-help smoking cessation
materials offered through the American Lung
Association. Because the study solely evaluates self-
administered smoking cessation programs, cCosts
should be minimal, including the cost of materials
and patient time. Instead, the study includes the
costs of patient recruitment, interviewer wages, staff
wages for training interviewers (though not
telephone utility bills). Interviewers “were
specifically advised that their task was to collect
data and not to encourage the participant in their
efforts to quit smoking.” Unfortunately, patient time,
which seems important in this self-help study, is not

included, and there is no reference to the amount of
time necessary to read the printed materials.

In some studies, it is reasonable to exclude certain
costs. Ershoff et al. (1990) studied an intervention in
an HMO for pregnant women, partially funded by
the HMO. The study included the costs of
personnel, materials, and overhead, but excluded the
cost of patient time, which is consistent for a study
taking the organizational perspective. Oster et al.
(1986), in evaluating the cost-effectiveness of a
nicotine gum therapy in a routine office visit,
includes only personnel and materials as a cost..
From a payer, hospital, or organizational
perspective, it might appear inappropriate to exclude
overhead costs. One explanation is that overhead
charges would have been included in the physician’s
charge for a routine office visit. Similarly, Krumholz
et al. (1993) in their evaluation of a nurse-managed
smoking cessation program for treating smokers
with acute myocardial infarction, exclude both
overhead and patient time. These are legitimate
exclusions because the patients are hospitalized so
they presumably cannot work and do not utilize
resources in excess of the those that place them in
hospitalization.

Defining and Measuring Costs. Commonly the
most expensive cost factor in the studies was
personnel (Table 2-3). The hourly wage assigned to
personnel, on the average, increased according to
education level, ranging from $9.62/hr. to $150/hr.
Physicians had the highest hourly wage, nurses had
the next highest, health educators and individuals
with bachelor degrees less, and administrative
support the lowest.

The wage for each education level, however, was
not uniform across studies. Physicians’ imputed
hourly wages ranged from $150/hr. (Hughes et al.,
1991) to $50 (Oster et al., 1986). Moreover, because
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Table 2-3. Variation in Hourly Personnel Costs
by Degree

Study Personnel Degree |  Hourly Rate
Krumholz R.N. $30
Davis B.A. $9.62
Cummings MD. $30
Windsor BA. $12
Oster M.D. $50
Ershoff B.A. or R.N. $33.00
Hughes M.D. $150
Marks B.A./M.A/R.N. $15
Altman N/A N/A
Mean $37

N/A = Not Applicable

physicians do not usually charge by the hour, but by
the type of office visit, Cummings reported an office
visit charge to be $30, but reasoned that only one-
third of the time would be devoted to the smoking
cessation advice.

Nurses’ hourly wage rates were more similar.
Krumholz et al. (1993) and Ershoff et al. (1990)
both report hourly wages at approximately $30/hr.
The duties assigned to the Ershoff wage rate of
$30/hr. can also be performed by a B.A. trained
individual. Marks et al. (1990) also averages the

Table 2-4. Comparison of Intervention Length and Personnel

Marks counseling R.N., H.E.* 15 2x30 min. 75
Ershoff printed materials H.E. 45 n/a 45
H.E. 48 n/a 48
Oster counseling/nicotine gum M.D. 5 n/a 5
Cummings couhseling M.D. 4 12 16
Windsor advice, printed materials ﬂ B.A. or R.N. 5 2,3 10
B.A. or R.N. 10 2,3 15
B.A. or R.N. 10 . 2,3 15
Altman class H.E. 60 7x60+ 540
Davis printed materials n/a n/a n/a n/a
Krumholz counseling/materials R.N. unspecified 7x?? o 180
Hughes counseling/nicotine gum M.D. 10 5,10 15-20

personnel wage for B.A., M.A., and R.N. trained
personnel, but comes to a lower figure of $15/hr.

Length of Interactions. Personnel costs account
for the greatest share of intervention costs. Another
variable factor is the length of the interaction
between personnel and program participants. Table
2-4 describes the nature of the interaction between
personnel and participants. It lists the intervention
type, personnel type, and length of interaction
(initial, follow-up, and total) incorporated into each
analysis.

Physicians spent less time with patients than other
personnel types. The physician time in the Oster and
Cummings studies was 5 and 4 minutes,
respectively, and 10 minutes in Hughes er al.
(1991). Cummings allotted an additional 12 minutes
for a follow-up visit and Hughes an additional 5-10
minutes. Overall, the amount of time for physician
counseling was between 5 and 20 minutes.

The counseling time by physicians is dwarfed by
the counseling offered in nurse-managed smoking
cessation programs. Marks et al. reported 75
minutes and Krumholz et al. reported 180 minutes.
Moreover, Windsor et al. (1989), a study that relied
primarily on printed materials and advice provided
by nurses or bachelor-degreed health educators,
involved minimal counseling and follow-up support
for between 10-15 minutes varying with the
intervention type.

* = health educator
n/a = not applicable
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Studies with the greatest interaction between
personnel and participants employed health
educators, which might include both bachelor and
masters’ trained health professionals. These
professionals were involved in explaining the use of
printed materials (Ershoff et al.) and teaching a
health care class (Altman ez al.). Depending on
whether the participant received the additional 3
minutes of time hearing about the self-help
materials, participants received either 45 or 48
minutes of personnel time. Participants enrolled in
the smoking cessation class in Altman et al.
received about 9 hours of time.

The intensive smoking cessation option outlined in
the Guideline (see Chapter 3) recommends more
patient-provider interaction than the less intensive
physician interventions. However, these intensive
inventions may involve less costly professionals or
counseling in a group setting, which may offset (in
whole or in part) the marginal increase in patient-
provider interaction. The challenge of our cost-
effectiveness analysis was to understand the
dynamics of these varying costs relative to any
marginal changes in effectiveness that they may
encourage.

Discounting. Because most of the costs associated
with providing smoking cessation interventions are
direct medical costs that occur over a short period of
time, these costs are largely unaffected by
discounting. However, smoking cessation outcomes,
which are normally measured in years-of-life-saved,

~occur over an extended period of time. Weinstein
and Stason (1976) argued that if years-of-life-saved
are not discounted, then there is no incentive to save
lives in the present and health care spending is
deferred. In other words, in the absence of
discounting, it makes sense to invest money
elsewhere to increase per capita incomes that could
be used to support greater health care spending in
the future. Discounting current years-of-life-saved
recognizes that effects, like costs, are more valuable
in the present than at some future time.

“ Only four of the cost-effectiveness studies

reviewed employed discounting: Cummings et al.
(1989), Krumholz (1993), Fiscella and Franks
(1996), and Oster et al. (1986). The study by
Cumming et al. drew from discounted life
expectancy estimates calculated by Oster ez al. Both
Krumbholz et al. and Oster et al. employed a
discount rate of 5 percent to estimate life expectancy
and tested their results using sensitivity analysis. For
example, Oster ef al. estimated that the average man
between 40 and 44 years of age who quits smoking
saves 4.6 years of life. The 5 percent discounted

effect, however, is only 1.07 years saved. Men
between 65 and 69 years of age save an
undiscounted 1.32 years of life due to quitting.
Discounted, this figure becomes .66 years.

Oster et al. tested the sensitivity of their 5 percent
discount rate by applying rates of 3 and 7 percent.
Table 2-5 shows these cost-effectiveness results
using nicotine gum. It is not surprising that at the
lower discount rates, the cost per year of life saved
is substantially lower. Thus, discounting both costs
and life-years saved can greatly effect the final
results of a cost-effectiveness analysis.

Table 2-5. Cost of Nicotine Gum per Life-Year
Saved Evaluated at Different Discount Rates

T -

3% $2,516 - $4,995

$4,249 - $7,114
5% $4,748 - $6,465 $8,996 - $9,473
7% ~ $6,141 - $8,214 $10,299 - $16,317

Source: Oster, G; Huse, D.; Delea, T; and Colditz, G.:
“Cost-Effectiveness of Nicotine Gum as an Adjunct to
Physician’s Advice Against Cigarette Smoking.” Journal of
the American Medical Association. 256(10):1986, p. 1316.

Fiscella and Franks (1996) cite a recent panel of
experts who recommend that 3 percent be used to
discount life-years saved.

2.5 Cost-Effectiveness Literature

of Comparable Medical
- Interventions

To assess the cost-effectiveness (CE) of the
Smoking Cessation Guideline, other benchmark CE
ratios are needed. Given methodological variations
across cost-effectiveness analyses, comparisons
among different studies are difficult to make.
Inconsistency in perspectives, cost categories
identified, the reliability of effectiveness findings,
the populations studied, and the discount rate
employed frequently occur among studies making
resulting cost-effectiveness ratios impossible to
compare without adjustments to the original
methodology. Some analysts, however, have
attempted to compare disparate interventions by
calculating a series of cost-effectiveness ratios using
a methodologically consistent approach.

Table 2-6 presents the results of three literature
reviews. The first review by Eddy (1992) includes
the cost-effectiveness results of a series of screening
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Table 2-6. Comparisons of Cost-Effectiveness Ratios

Russell (1984)
OTA (1981)
Cretin (1977)

Tengs et al. (1994)
Marks et al. (1990)

Willems et al. (1980)
Weinstein and Stason (1976)

Mammography
Hypertension screening

"Cholesterol screening

Anti-tobacco education program

Influenza vaccine (all ages)

Cholesterol screening for boys screened at age 10
Pneumococcal vaccine (all ages)

Hypertension screening and treatment

Smoking Cessation
Advice for pregnant smokers
Advice for men age 35-54

Cost per
Author Intervention Year of Life Saved
Eddy (1992) Cervical cancer screening $1,429 - $667
Colorectal cancer screening $1,429 - $667

$3,333 - $1,429
$3,333- $1,429
$3,333 - $10,000
$143

$2,700
5,700-11,200

$6,700

$11,800

<$0
$989 - $1,050

Cumming et al. (1989)
Cumming et al. (1989)

Moskowitz and Fox (1979)

Advice for women age 35-54

$1,386 - $2,888

Oster et al. (1986) Nicotine gum and advice for men 35-69 $7.460
Kristein (1977) Advice for heavy smokers $9,799
Oster et al. (1986) Nicotine gum and advice for women 35-69 $11,473 -
Other Selected Interventions

White et al. (1985) Measles, mumps, and rubella immunization for children <$0
Knox (1988) Mammography every 3 years for women 50-65 $2,706
England et al. (1989) Colorectal cancer screening for people age 40+ $4,524
Bryers et al. (1978) Hypertension screening for men 45-54 531%14575;

Annual mammography and breast exam for women 35-49

Notes: Costs calculated by Tengs et al. are expressed in 1993 dollars. Costs that are calculated by Russell are in 1981
dollars. Tengs et al. and Russell employed a discount rate of 5 percent. OTA (1981), Willems et al., (1980), and Weinstein
and Stason (1976) results represent life-years adjusted for health status. Tengs’ estimates were calculated by dividing the
net marginal costs of the intervention by the net margin years of life saved. Therefore, some resuits are less than zero.
Sources: Eddy, D.M. David Eddy ranks the test. Harvard Health Letter. July 1992, pp. 10-11. Russell, L.B. The economics
of prevention. Health Policy. 4(1984), p. 93. Tengs, T.; Adams, M; Pliskin, J.; Safran, D.; Siegel, J. Weinstein, M.; and
Graham, J. Five-Hundred Life Saving Interventions and Their Cost-Effectiveness. An unpublished report developed by the
Harvard Center for Risk Analysis supported by research grant SES-9110225 from the National Science Foundation.

tests. He assumed that the tests were performed
using the methods and intervals that were most cost-
effective and that the individuals targeted for the
intervention did not have any risk factors. Cervical
cancer and colorectal screening were found to be the
most cost-effective screening tests ($667-$1,429 per
year of life saved) while mammography and
hypertension screening (both between $1,429 and
$3,333) were placed in a slightly less, but still
excellent, cost-effective tier of screening tests.
Cholesterol screening ($3,333-$10,000) was deemed
more costly than the other screening tests for each
year of life that it saves. Eddy then attempted to put
the cost-effectiveness of these screening tests into
perspective by considering a smoking education
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program that costs $1,000 to get a single smoker to
quit. He determined that this program would cost
$143 for each year of life that it saves, making it a
far more cost effective intervention than any-of the
screening tests that he examined.

Russell (1984) compared cost-effectiveness ratios
from four different studies. These studies were
chosen because they used similar methods, each
examining only medical care costs. Results were
adjusted to 1981 dollars. She found that influenza
vaccination was relatively more cost effective than
pneumococcal vaccination ($2,700 versus $6,700 per
year of life saved). Hypertension screening was
more costly than both of these interventions per year
of life saved ($11,200). Cholesterol screening cost




from $5,700-$11,200 per year of life. However, this
result was based on healthy years of life saved,
making it difficult to compare to the other

interventions.
Tengs et al. (1994) recalculated a series of cost-

effective ratios, expressed in cost per life-year saved,
- for 587 interventions. A few selected interventions
are listed in Table 2-6. Note the variation in
smoking cessation studies. Differences in gender,
age, smoking intensity, and cessation method led to
varying cost-effectiveness ratios. The results ranged
from less than $0 per year of life saved (i.e., it

generated savings due to lower net medical costs
over one’s lifetime) for advice to pregnant women
to $11,473 per year of life saved for nicotine gum
and advice to women between ages 35 and 69.
Other interventions that Tengs et al. reviewed
exhibited similar variations. While measles, mumps,
and rubella immunization for children all exhibited
negative net costs per life-year saved, annual
mammographies and breast exams for women ages
35 to 49 cost $10,477 per year of life saved. The
latter interventions proved to be more costly than
most smoking cessation interventions.
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3.0 Description of AHCPR’s Smoking Cessation

Guideline

The Guideline presents recommendations based on
a series of meta-analyses that draw from published
literature in the area of smoking cessation and
identify variations in effectiveness among different
interventions for selected populations.
Recommendations are directed at three target
audiences: (1) primary care clinicians, (2) tobacco
cessation specialists/programs, and (3) health care
administrators, insurers, and purchasers. Our analysis
addresses the first two sets of recommendations.

Following the presentation of the model smoking
cessation interventions, the Guideline presents
research evidence pertaining to individual
interventions and special issues (e.g. gender,
pregnancy, hospitalized smoker). Based on the
results of the meta-analyses in these areas, the
Guideline Panel rated the strength of the research
evidence and used these assessments to develop their
sets of recommendations.

3.1 Overview of Stylized Approach

The Smoking Cessation Guideline is different from
practically all the other AHCPR guidelines. Many
previous guidelines have been procedure oriented
with a focused population faced with a given
condition, e.g., poor vision, ischemic heart disease.
The Smoking Cessation Guideline does focus on
smokers, but they are an addicted group that must
be treated primarily using psychological and
pharmacotherapy interventions. Hence, unlike, say,
cataract surgery where the eye responds fairly
uniformly to treatment, smoking cessation
interventions have a wide variety of outcomes with
relatively modest success rates.

Another difference is the rather vague notion of
“current practice.” In other guidelines, researchers
have had a wealth of claims data available in order
to track the services and procedures currently
performed on patients. No such claims trail exists
for smoking cessation. This makes costing the
Giuideline against “current practice” almost
impossible. Further complicating the definition is the
-multidimensional aspect of “current practice.”
Counseling is a key intervention performed by a
variety of physicians and other clinical professionals.
Who conducts the counseling may change the
intervention in material ways. The duration of
counseling has been found to be important in
achieving better outcomes; yet, the length of

treatment varies widely across patients and providers
in unknown ways. ‘

Smoking cessation is more closely related to
disease prevention than procedure-oriented
interventions. Acute interventions usually result in
immediate relief and measurable improvements in
health status. Smoking cessation programs focus on
quit rates, which may be analogous to a patient’s
“surviving the operation.” The latter is only
meaningful if the operation substantially improves
health status. Similarly, quitting smoking is of little
interest by itself. More relevant is the long-run quit
rate and the expected gains in health status.
Significantly delayed health benefits raise several
issues to greater prominence than in other
guidelines. What discount rate to use? If benefits are
postponed 20-30 years, the choice makes a big
difference. What changes in health status are
associated with quitting? With most other
interventions, causality is more demonstrable,
although the cessation literature is fairly
comprehensive on this point.

3.2 Major Intervention Strategies

The primary care clinician recommendations are
designed to “change clinical culture and practice
patterns so as to ensure that every patient who.
smokes is offered cessation treatment.” The
Guideline suggests that this should be accomplished
by providing a brief smoking cessation message for
all smokers at an initial clinical visit. The following
five steps are recommended.

1) Screen every patient to determine smoking-status;

2) Advise all smokers to quit;

3) Determine those smokers willing to quit;

4) Assist smokers to successfully quit by setting a
quit date, offering nicotine replacement (when
appropriate), providing self-help materials, and
giving advice on successful quitting; as well as

5) Scheduling a follow-up counseling visit (either in
person or via telephone).

Smoking cessation specialists/programs offer more

intensive interventions. However, the Guideline

recognizes that only a minority of smokers will wish
to participate in these programs and that resources
may not be available for all willing smokers.

Intensive interventions begin with screening and

advice from a primary care clinician. However,

rather than assisting the smoker with his/her quit
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attempt, the primary care clinician refers the patient

to a smoking cessation specialist for a series of

individual or group counseling sessions. The

Guideline recommends that patients be provided the

option of intensive counseling pending the

availability of resources. The following suggestions

were made for smoking cessation specialists:

« Assess whether smokers are motivated to quit via
an intensive cessation program,

» Use multiple types of providers;

 Provide sessions that are at least 20-30 minutes in
length;

 Provide 4-7 sessions over a period of 2-8 weeks;

« Provide individual or group counseling that
includes problems-solving and/or skill training as
well as in-treatment support; and

* Offer transdermal nicotine replacement (except in
special circumstances).

3.2.1 Decision Flow Chart

Figure 3-1 depicts the recommendations in the
Guideline outlining the different smoking
interventions delivered by primary care clinicians
and smoking cessation specialists. Patients enter the
flow chart via an office visit to their primary care
clinician or admission to a hospital. All patients are
screened to determine their smoking status. Patients
who do not smoke are either provided with relapse
prevention or primary prevention to ensure that they
maintain their nonsmoking status. Every patient that
smokes is advised to quit. Those who are unwilling
to make a quit attempt after receiving this initial
advice are provided with a brief motivational
message further encouraging them to undergo an
intervention. Smokers who are still unwilling to quit
after receiving a motivational message exit the flow
chart and do not re-enter until their next visit their
primary care clinician or hospital admission.

For those patients who are willing to quit after
being advised by their primary care clinician, there
are four different intervention options. The
Guideline has determined that all of these
interventions are effective: (1) clinician minimal
visit, (2) clinician brief visit (3) clinician full
counseling, and (4) behavioralist intervention. The
first three of these interventions are provided by the
primary care clinician in an office setting. They only
differ in the length of time that the patient is
counseled: less than 3 minutes, 3-10 minutes, or
greater than 10 minutes. Each of these interventions
involves follow-up time with the clinician. Minimal
and brief counseling involve one follow-up visit
within 2 weeks of the intervention. Minimal follow-
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up is only 3 minutes long, whereas brief follow-up

" involves 10 minutes of clinician time. The full

counseling intervention involves the greatest amount
of clinician time and includes two follow-up visits
each 10 minutes long. The first follow-up visit is
provided in the second week after the intervention,
and the second follow-up visit provided in the fourth
week after the initial intervention. Patients who
choose the fourth intervention, behavioralist
intensive counseling, are referred to a smoking
cessation specialist for a series of individual or
group intensive counseling sessions. Smokers
receiving individual intensive counseling are
provided with five 30-minute sessions, and smokers
receiving group intensive counseling attend seven 1-
hour sessions along with nine other smokers.

All smokers! willing to make a quit attempt are
provided the option of using pharmacotherapy.
Patients willing to use pharmacotherapy, may choose
either transdermal nicotine (the patch) or nicotine
gum. For light smokers, those who smoke 10-15
cigarettes per day or less, the Guideline recommends
that the clinician consider lowering the starting
dosage of the preferred treatment.

After completing their intervention, smokers
making a quit attempt re-enter the Guideline during
their next visit to their primary care clinicians or
period of hospitalization. Their smoking status is
determined, and those that have successfully quit are
provided relapse prevention. Unsuccessful quitters
are encouraged to make another quit attempt.

3.2.2 Detailed Description of Interventions

The Guideline addresses seven intervention
dimensions: 1) provider, 2) format, 3) intensity of
person-to-person contact, 4) content of intervention,
5) self-help, 6) duration of intervention, and 7)
pharmacological aides. Meta-analyses were
performed in each of these areas, and
recommendations were made based on the results.
Within most dimensions, several variations of the
intervention were deemed effective. The panel,
however, chose not to focus on comparing
interventions, but instead identified all of the
interventions that were considered effective and
recognized that “the selection or use of a particular
intervention technique or strategy is usually a
function of practical influences: time available,

YThe Guideline recommends the pregnant women receive
pharmacotherapy only if the increased likelihood of
smoking cessation, with its potential benefits, outweigh
the risk of nicotine replacement and potential concomitant

smoking.




