Nicotine & Tobacco Research, 2016, 11801187
doi:10.1093/ntr/ntv198
Original investigation

Advance Access publication September 18, 2015 S RNT OXFORD

Original investigation

Effects of Televised Direct-to-Consumer
Advertising for Varenicline on Prescription
Dispensing in the United States, 2006-2009

Yoonsang Kim PhD?, Rachel Kornfield MA?, Yaru Shi MS’, Lisa Vera
BA3, Matthew Daubresse MHS*®, G. Caleb Alexander MD, MS*5¢,
Sherry Emery PhD'

"Institute for Health Research and Policy, University of lllinois at Chicago, Chicago, IL; 2School of Journalism and Mass
Communication, University of Wisconsin-Madison, Madison, WI; 3Moores Cancer Center, University of California San
Diego, La Jolla, CA; *Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD;
SJohns Hopkins Center for Drug Safety and Effectiveness, Baltimore, MD; Division of General Internal Medicine,
Johns Hopkins Medicine, Baltimore, MD

Corresponding Author: Yoonsang Kim, PhD, Health Media Collaboratory, Institute for Health Research and Policy,
University of lllinois at Chicago, 1747 West Roosevelt Rd., Chicago, IL 60608, USA. Telephone: 312-413-7596;
Fax: 312-996-2703; E-mail: ykim96@uic.edu

Abstract

Introduction: Televised direct-to-consumer advertising (DTCA) for prescription drugs is contro-
versial, especially for tobacco cessation products such as varenicline, given safety concerns that
arose only after its market approval. We aim to quantify the extent to which DTCA influenced
varenicline use.

Methods: We linked monthly DTCA television ratings with monthly prescription data from
IMS Health’s National Prescription Audit across top 75 media markets in 2006-2009. We used
Poisson models with Generalized Estimating Equations to analyze effects of exposures to DTCA
for both varenicline and nicotine replacement therapies on rate of dispensed varenicline pre-
scriptions among smokers, controlling for population characteristics and varenicline-related
events.

Results: Varenicline prescriptions increased dramatically following DTCA launch and declined
sharply after safety risks were publicized and US Food and Drug Administration (FDA) issued an
advisory. DTCA had significant impact on new prescription dispensing in the subsequent month:
before the FDA advisory, one additional exposure to varenicline DTCA was associated with a 1.8%
(rate ratio [RR] = 1.018 [1.015-1.021]) higher rate of new prescriptions; no effect was observed after
the advisory (RR = 1.000 [0.997-1.003]). Prior to the advisory, cross-product effects of nicotine
replacement therapy advertising on varenicline prescribing were negligible (RR = 1.002 [0.999-
1.004]); after the advisory, effects were positive (RR = 1.015 [1.012-1.019]).

Conclusions: DTCA for varenicline had a significant impact on varenicline prescribing when the
drug’s safety profile was not well characterized, supporting arguments to limit DTCA for newly
approved products whose real-world safety is unclear.

Implications: We examined the fluctuations in varenicline use in association with DTCA for vareni-
cline and other tobacco cessation aids.To our knowledge this is the first study to quantify the effects
of televised DTCA for varenicline and other tobacco cessation aids on varenicline prescription
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dispensing. We believe that understanding these relationships is critical for formulating effective

public health policy and interventions.

Introduction

Televised direct-to-consumer advertising (DTCA) for prescription
drugs is permitted in only two countries—the United States and
New Zealand. DTCA’s impact on consumer health care has been a
controversial topic debated by US policymakers, medical profession-
als, and the pharmaceutical industry since the US Food and Drug
Administration (FDA) relaxed regulations on televised DTCA in
1997. Proponents assert that DTCA educates patients about avail-
able treatment options and can encourage appropriate use of drugs
to treat high-priority illness.! Critics argue that such advertising
increases drug prices and creates demand for unnecessary, poten-
tially harmful treatments.>® Generally DTCA starts early in the
product life cycle whereas information regarding adverse events and
effectiveness continues to emerge; thus advertising for new products
may carry even greater risk than advertising for products later in
their life cycle.

DTCA that promotes pharmaceutical cigarette smoking cessation
aids is of particular interest to the public health community because
it remains unclear whether such products or their advertising encour-
age long-term quitting.** Smoking remains the leading preventable
cause of death in the United States, and advertising for cessation
products will benefit public health to the extent that it inspires suc-
cessful quit attempts.” Yet advertising for cessation drugs also may
be harmful if it leads consumers to use products that are relatively
ineffective or that have serious side effects.’ While some evidence
suggests that smoking cessation pharmaceuticals demonstrate clini-
cal efficacy® and their promotion is related to increased sales of such
products,’ other evidence questions whether their promotion is asso-
ciated with quitting at the population level.!®!! Further research has
suggested that advertising for cessation drugs may become a sort of
“get out of jail free card” by creating a false impression of the ease
with which smokers may quit at a later time.'? Despite the mixed
findings regarding the impact of DTCA for smoking cessation drugs
on quit attempts and sales volume, such advertising has nonetheless
represented the dominant form of smoking-related messaging on tel-
evision in the United States: pharmaceutical cessation aids advertis-
ing comprised 47% of smoking-related television ads aired in the top
75 media markets in 1999-2007.1%13

The effects of DTCA on the prescribing and use of smoking
cessation pharmacotherapies are of interest to policymakers as the
products have become a central component of recent US health care
reform at both the federal and state levels. For example, policy initia-
tives such as the Health Information Technology for Economic and
Clinical Health (HITECH) Act and the Affordable Care Act have
prioritized evidence-based cessation treatments in efforts to reduce
smoking prevalence and its associated health care costs.!*!5 At the
state level, tobacco cessation is high priority because Medicaid recip-
ients smoke at higher rates than the general population.’ To date
little is known about the effects of these policies on prescribing and/
or use of pharmaceutical cessation aids particularly in low-income
populations.

Varenicline (marketed in the United States as Chantix) was
approved by the FDA to be used for smoking cessation in 2006.
Soon thereafter Chantix became the first and only non-nicotine

smoking cessation medication advertised on US television. Televised
ad campaigns launched in December 2006, the first of which
was a “help-seeking” campaign that did not name the brand but
directed consumers to a website which provided information about
Chantix.!” Help-seeking ads do not include risk and benefit informa-
tion. In contrast, branded ads must detail major risks of the named
product.'®*" Branded ad campaigns for varenicline began in 2007,
which was early in the product’s life cycle when adverse events were
likely still to be detected. Subsequently in 2007 Chantix was linked
to a high-profile shooting in which a Dallas musician was killed*'
and to multiple other incidences of violence and aggression.?? Based
on these reports and additional scientific evidence, the FDA issued a
public health advisory in 2008% and required a “black box” warn-
ing on the drug in 2009%* advising of the drug’s association with
serious neuropsychiatric side effects including depression, hostility
and suicidal ideation.

The extent to which levels of varenicline DTCA exposure, com-
bined with varenicline safety-related events, may have contributed
to increases and declines in the popularity of varenicline remains
unknown. In addition, we hypothesize that advertising for over-the-
counter nicotine replacement therapy (NRT) cessation aids may also
have contributed to varenicline use, since DTCA has been shown to
affect sales for the product’s broader therapeutic class.?* We examine
the fluctuations in varenicline use in association with DTCA for nic-
otine-based and non-nicotine-based cessation aids. While studies of
DTCA’s impact often rely on national expenditures data,? our study
accounts for varied intensities of advertising exposures across media
markets. We linked Nielsen television ratings for varenicline and
NRT product advertising with prescription dispensing data from the
IMS Health National Prescription Audit (NPA) database in order
to characterize the effects of DTCA on dispensed prescriptions for
varenicline. Obtaining a prescription for a smoking cessation drug
typically represents a direct precursor to a quit attempt, and such
data can help clarify the relationship between DTCA and cessation
behavior.”” Understanding these relationships is critical to formulat-
ing effective public health policy and interventions.

Methods

Data

We purchased Nielsen television ratings for varenicline advertising
and NRT advertising from each of the top 75 US designated mar-
ket areas (DMAs) for 2006-2009. DMAs are composed of contigu-
ous counties typically centered in and near large cities, wherein the
population receives very similar television programming. DTCA is
measured using gross ratings points, a standard metric for quantify-
ing advertising intensity that reflects the product of the percentage
of the target audience reached multiplied by frequency of exposures.
For instance, an ad with 100 gross ratings points per month can be
interpreted as having been seen one time per month by 100% of the
audience. We summed gross ratings points within the same DMA
and month, then divided this value by 100 to obtain the average
number of times an advertisement for varenicline and NRT products
aired for television households (“exposures”).
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We used the IMS Health NPA to obtain monthly dispensed pre-
scription data for varenicline. The NPA collects prescription dispens-
ing data from approximately 47 500 pharmacies and projects to a
universe of approximately 62 500 pharmacies. Prescriptions from all
payers including private insurance, Medicare, Medicaid, and self-pay
are captured. IMS categorizes claims into two categories: new pre-
scriptions, which reflect the initial claim for a specific medicine; and
refills, which reflect additional dispensations of an existing prescrip-
tion. The new and total (new plus refills) prescriptions dispensed at
retail pharmacies were linked to the exposures to DTCA for smoking
cessation aids by DMAs and months. We used monthly number of
dispensed new prescriptions in each DMA as the primary outcome.

Media market-level population characteristics may confound
the association of DTCA and prescription dispensing. We therefore
extracted annual estimates of median income, physician density,
Medicaid-eligible population, Medicare-eligible population and total
population in each DMA from the Health Resources and Services
Administration’s Area Resource File. The Area Resource File pro-
vides annual county-level data on a variety of measures related to
health care services. We aggregated these data from the county level
to the DMA level. The Selected Metropolitan/Micropolitan Area
Risk Trends of Behavioral Risk Factor Surveillance System (SMART
BRFSS) provides the annual smoking prevalence for each metropoli-
tan/ micropolitan statistical area (MMSA). We used the SMART data
to derive the number of smokers in each DMA. MMSAs are closely
related to DMAs geographically. We mapped most MMSAs to DMAs
and used state-level prevalence for the DMAs that did not have match-
ing MMSAs. For a few DMAs located at the borders of two or more
states and having no MMSA-level data, we used population-weighted
average of state-level prevalence. We derived the annual number of
insured individuals per DMA from the Small Area Health Insurance
Estimates. The US Census Bureau’s Small Area Health Insurance
Estimates provides annual model-based estimates of health insurance
coverage under 65 years old for all counties, and we aggregated these
data from the county to the DMA level. We obtained 2005-2009
S-year estimates of median age and white population (%) for each
county from the American Community Survey and aggregated to the
DMA level. Annual estimates for those variables were not available
for all counties forming the 75 DMAs, and median age and white
population do not substantially change year by year.

Tobacco control policies are related to smoking prevalence.?®
The state-level annual average price of a pack of cigarettes, exclud-
ing generic brands, was compiled based on the Tax Burden on
Tobacco Vol. 49.%° The cigarette prices include state and federal taxes
on cigarettes and were adjusted for inflation using the consumer
price index. Smoke-free air (SFA) index was compiled based on the
American Nonsmokers’ Rights Foundation’s Tobacco Control Policy
Database to capture state smoke-free policies in three venues (private
workplaces, restaurants, and bars), taking into account any preemp-
tion laws. The coding scheme for each venue was: 0 = no SFA laws,
1 = some smoking restrictions, 2 = smoking bans with exemptions,
and 3 = comprehensive smoking bans without exemptions. We con-
structed DMA-level cigarette prices and SFA index by calculating pop-
ulation-weighted average of state-level data. We linked the contextual
factors to the number of dispensed prescriptions by DMAs and years.

Analysis

To examine the overall pattern of new prescriptions and advertising
in 2006-2009, we computed monthly rates of new prescription dis-
pensation per 1 000 000 smokers for each DMA and monthly levels

of exposures to varenicline advertising (help-seeking and branded)
and to NRT advertising.

We used the Poisson models with Generalized Estimating
Equation®® to examine the association of ad exposures and new
varenicline prescription rates. The models account for lack of inde-
pendence between monthly dispensed prescriptions nested within
DMAs and use estimated total smokers within DMAs as an offset.
We linked the prescriptions dispensed in a current month with ad
exposures of a prior month to reflect that it may take a few weeks
to a month after seeing the ads before a smoker visits a doctor’s
office to obtain a prescription. Media coverage on the shooting
and side effects in September 2007 and the FDA advisory issued in
February 2008 may have adversely affected varenicline prescribing;
we used linear spline to model temporal trends allowing the pattern
to change in those 2 months.>! The model equation is presented in
the Supplementary Appendix.

We began with all contextual factors in modeling, but eligible for
Medicare (%), median income, and under poverty (%) were excluded
due to their high correlations with one another and with other covari-
ates (Supplementary Table A). Medicare-eligible population was
highly correlated with median age (r = 0.85), moderately correlated
with median income (r = -0.55) and white population (r = 0.46).
Median income was correlated with physician density (r = 0.52),
insured population (r = 0.42), and white population (r = -0.40). SFA
was also excluded because of its correlation with cigarette price. We
further examined how DTCA exposure contributed to increases in
new prescriptions before the FDA advisory and to declines afterwards
by including an indicator of two periods (post-advisory and pre-advi-
sory) and its interaction with DTCA exposures in the model. We also
conducted sensitivity analysis of total prescription rates (new + refills).
All analyses were conducted using SAS/STAT software version 9.4.

Results

Trends in Varenicline Prescriptions

Sharp increases in varenicline use were observed after the 2006
market launch, followed by declines in use. Monthly rates of new
varenicline prescriptions dispensed per 1 000 000 smokers in June
2006-December 2009 over 75 DMAs are presented in Figure 1. The
average rate sharply increased after the launch of varenicline and
peaked at approximately 112 per 1 000 000 smokers in October
2007 and January 2008. After FDA issued the public health advi-
sory in February, the average rate dropped to below 60 in 6 months.
Monthly totals of new prescription dispensations over 75 DMAs
showed a very similar pattern with about 450 000 prescriptions dis-
pensed in October 2007 and January 2008 before dropping to 208
000 by August 2008 (data not shown). The band of 25th to 75th
percentiles (Figure 1) indicates that dispensed prescription rates had
more variation over time than across DMAs. On average, across all
DMAs, the monthly new prescription rate per million smokers was
61.5 (Table 1), and roughly 10.4 million new prescriptions in total
were dispensed during the study period.

Exposures to DTCA for Varenicline and NRT

Figure 2 displays the pattern of exposures to televised advertising for
varenicline (bars) and NRT (dotted lines) during the study period.
The average monthly exposures to varenicline ads were broken
down between branded ads (black bars) and help-secking ads (gray
bars). TV advertising for varenicline started with help-seeking ads in
December 2006. Help-seeking ads were dominant until summer of
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Figure 1. Rates of dispensed new prescriptions for varenicline at retail pharmacies per 1 000 000 smokers in 2006-2009. Monthly average, first quartile (Q1), and
third quartiles (Q3) over 75 market areas. Source: IMS Health National Prescription Audit.

Table 1. Summary Statistics of Dependent Variable and Predictors
in 2006-2009

Variables N Mean SD
DMA x monthly® varying variables
Chantix new Rx" count 3225 322421 321545
Chantix total Rx count 3225 3939.33 3864.79
Chantix new Rx rate (/10° smokers) 3225 6.15 3.87
Chantix total Rx rate (/10° smokers) 3225 7.56 4.71
Chantix ad exposure (/100 GRPs) 3225 3.60 3.99
Help-seeking 3225 2.37 3.31
Branded 3225 1.22 2.37
NRT ad exposure (/100 GRPs) 3225 5.52 4.13
DMA x yearly varying covariates
Insured population under 65 years (%) 300 82.56 4.76
Medicaid eligible (%) 300 19.04 5.05
Physician density (/10°) 300 226.74 51.54
Cigarette price (x10¢/pack)¢ 300 49.01 8.67
DMA varying covariates
Median age (%) 75 36.99 2.38
White population (%) 75 77.23 11.57

DMA = designated market area; GRP = gross ratings point; NRT = nicotine
replacement therapy.

243 months in June 2006-December 2009.

"Dispensed prescription, source: IMS National Health Prescription Audit.
State and federal tax included, Consumer Price Index adjusted (base
year = 2009).

dPopulation-weighted average of state-level data.

2007 with a decreasing trend; this period coincides with a dramatic
increase in prescription rates. The branded ads were dominant in the
last quarter of 2007 when new prescription rates reached the high-
est and fluctuated widely. After FDA announced the public health
advisory, help-seecking ads were aired across many months, although
branded ads were aired primarily in a few later months of each year.
Overall, more help-seeking ads were aired than branded ads (Table 1).
Also NRT ads (5.5 mean monthly exposures) were more frequently
aired than varenicline ads (3.6 mean monthly exposures) on average.

Effect of DTCA on Varenicline Prescriptions

Table 2 presents the crude rate ratios (RRs) of dispensed new vareni-
cline prescriptions among smokers for one ad exposure, estimated
using Poisson models. We examined the summed exposures to both

branded and help-seeking ads for varenicline and the exposures
to each type of ad. Table 2 also presents the relationship between
ad exposures and rates of dispensed new varenicline prescriptions
among smokers adjusting for contextual factors. The magnitude
of effects is smaller than those of crude RRs, indicating that vari-
ation in the prescription data is partially explained by contextual
factors. One exposure to varenicline ads was associated with a 1.5%
higher rate of dispensed new prescriptions in the subsequent month
across the study period (RR = 1.015 [1.013-1.018]). The associa-
tion of exposure to Chantix branded ads with prescription rates was
stronger than was the association of exposure to help-seeking ads;
the prescription rate was 3.4 % higher for each exposure to branded
ads (RR = 1.034 [1.032-1.037]) while 0.9% higher for each expo-
sure to help-seeking ads (RR = 1.009 [1.006-1.011]). The smaller
effect of help-seeking ads appear to reflect the period between
December 2006 and summer 2007 when the prescription rates rap-
idly increased as the exposures to help-seeking ads decreased; and
the post-advisory period when more help-seeking ads were used,
but the prescription rates decreased and did not recover to their
previous state. Exposure to NRT ads was also positively associated
with varenicline prescription dispensing rates, although to a smaller
degree than exposure to varenicline ads: 0.8% to 0.9% higher pre-
scription rate for each exposure. A 10-cent change in cigarette price
was associated with 1.6% higher rate of prescription, controlling
for ad exposures and other factors. DMAs with higher percentages
of white population and insured population tended to have higher
prescription rates, while the percentage of Medicaid-eligible popula-
tion was negatively related to prescription rates.

Effect of Safety Signals on Impact of

Varenicline DTCA

Varenicline prescription rates greatly fluctuated shortly after wide-
spread media coverage regarding its potential link with neuropsychi-
atric events and quickly declined after the FDA public health advisory.
We examined whether and how DTCA exposure contributed to
prescribing before and after the advisory. The interaction effects of
DTCA exposures and pre-post advisory periods were significant (P
< .0001). In the pre-advisory period, one more exposure to vareni-
cline ads was associated with a 1.8% higher rate of dispensed new
prescriptions (RR = 1.018 [1.015-1.021]) and exposure to NRT ads
was not significantly associated (RR = 1.002 [0.999-1.004]). On the
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Ad Exposures

Figure 2. Monthly direct-to-consumer advertising (DTCA) exposures for Chantix and over-the-counter nicotine replacement therapy (NRT) products in 2006-
2009. Monthly exposures (gross ratings point/100) averaged over 75 media markets were broken down by branded full-disclosure ads and help-seeking ads for

Chantix.

Table 2. Association of Varenicline New Prescription Rates, Exposure to Varenicline Advertising (Total, Branded, Help-Seeking) and
Nicotine ReplacementTherapy (NRT) Advertising Adjusting for Contextual Factors?

Adjusted association

Crude association

Total Chantix ads By types of Chantix ads

Variables RR 95% CI* P RR® 95% CI* P RR® 95% CI¢ P
Chantix total ads 1.047  (1.044-1.050) <0001  1.015  (1.013-1.018) <0001 — — —
Chantix branded ads 1.059  (1.053-1.065)  <.0001 — — — 1034 (1.032-1.037) <0001
Chantix help-seeking ads ~ 1.032  (1.030-1.034)  <.0001 — — — 1.009  (1.006-1.011)  <.0001
NRT ads 1.006  (1.004-1.009)  <.0001  1.009  (1.007-1.011) ~ <0001  1.008  (1.006-1.010)  <.0001
Insured (%) 1013 (0.999-1.027)  .064 1013  (0.999-1.027)  .070
Medicaid (%) 0.979  (0.964-0.993)  .005  0.978  (0.964-0.993)  .004
Physician (/10%) 1.000  (0.999-1.001)  .704 1000  (0.999-1.001)  .707
Median age (y) 1.011  (0.990-1.034) 301  1.012  (0.990-1.034) 300
Cigarette price (/pack) 1015 (1.009-1.022) <0001  1.016  (1.010-1.022)  <.0001
White (%) 1.020  (1.013-1.028) <0001  1.020  (1.013-1.028)  <.0001

aResults from Poisson Generalized Estimating Equation models with first-order autoregressive correlation structure within designated market areas.

"RR = rate ratio.

€95% confidence intervals and P values were computed using the robust variance estimation.

contrary, in the post-advisory period, the prescription dispensing
rate was 1.5% higher for each exposure to NRT ads in the previous
month (RR = 1.015 [1.012-1.019]) and not associated with expo-
sure to varenicline ads (RR = 1.000 [0.997-1.003]).

Sensitivity Analyses

Sensitivity analysis of dispensed total prescription rates (new +
refills) showed similar results: RR = 1.014 (1.011-1.016) for one
more exposure to varenicline ads, and RR = 1.009 (1.007-1.011)
for one more exposure to NRT ads adjusting for the contextual fac-
tors. Analysis including the indicator of pre-/post-advisory periods
showed similar results (Supplementary Table B) as well.

Discussion

We examined the relationship between varenicline DTCA and dis-
pensed new prescriptions for varenicline, as well as the cross-product
relationship between NRT DTCA and dispensed new prescriptions

for varenicline. We found positive relationships between DTCA
and dispensed prescriptions. We also showed that significant events
related to varenicline safety and the ensuing FDA advisories were
associated with lower prescription rates and mitigated the effects
of varenicline DTCA in subsequent time periods. Interestingly, we
showed that prior to the FDA advisory, NRT DTCA was not related
to varenicline prescriptions, but after the advisory exposure to NRT
DTCA was positively associated with varenicline prescriptions.
These findings are important because the impact of DTCA for
specific medications varies based on the safety and effectiveness of
the medications being advertised. In the case of varenicline, there
is evidence supporting the clinical efficacy of the drug,®*? but
DTCA was launched before the product’s safety and effectiveness
among the general population in real world setting had been well
characterized and relevant studies were published.?>**** Our find-
ings demonstrate that varenicline DTCA was positively associated
with prescription increases during a period of emerging safety
concerns. Further, the positive effect of NRT DTCA on varenicline
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prescriptions after the advisory supports prior work indicating that
DTCA may increase demand for pharmaceuticals across an entire
class of drugs. However, the lack of a cross-product effect prior to
the advisory may suggest that branded advertising is an important
source of product information if there is little other information
available about a given medication early in the product’s life cycle.

Our findings may also imply income-related disparity in access
to evidence-based smoking cessation aids. Prescription rates were
significantly lower in areas with higher Medicaid-eligible popula-
tion, although smoking rates tend to be higher in such low-income
populations. A study based on the International Tobacco Control
Four Country Survey in 2004-2011 reported a similar demographic
pattern: smokers who used varenicline to quit were likely to be
non-Latino white, more educated, and have higher income.* The
authors inferred that these findings might suggest existence of dis-
parity in access to evidence-based cessation methods. Low-income
populations tend to be motivated to quit by immediate health prob-
lems.? Research is needed to examine whether the effect of DTCA is
stronger or weaker in low-income populations.

Evidence regarding the effects of pharmaceutical advertising on
cessation behavior is mixed: advertising for smoking cessation aids
has been positively associated with NRT sales volume,’ although it
was found to be associated with fewer attempts to quit in another
study.!’ Obtaining a prescription for a smoking cessation drug is a
better precursor to actual cessation behavior than self-reports of quit
attempts,®” but it remains unclear to what extent recipients of dis-
pensed prescriptions were successful in their attempts or how DTCA
for cessation drugs may influence quit attempts among those who do
not seek and receive prescriptions. Help-seeking ads may have par-
ticular impact in spurring quit attempts in cases where consumers do
not seek or receive prescriptions. Further research should investigate
the impact of DTCA on successful quit attempts, and whether and
how evidence-based cessation methods such as varenicline influence
that relationship.

While this study offers evidence that DTCA for varenicline—
both help-seeking and branded—affects prescription volume, sev-
eral questions remain. First, diagnostic information is not provided
in NPA data; thus we do not know whether varenicline prescrib-
ing represents appropriate use of the medication. Further research
should incorporate patient-level clinical information. Second, while
this study found that higher levels of varenicline prescribing cor-
responded with increases in DTCA, we did not examine trends in
quit intentions or attempts. We cannot assess whether the observed
increases in prescription volume represented new quit attempts
inspired by the advertising campaign, or whether individuals who
were already planning or attempting to quit switched to varenicline
rather than pursuing other cessation methods. Third, our analyses
did not evaluate the impact of insurance coverage for specific smok-
ing cessation therapies on DTCA effects. Coverage for cessation
products by private insurance plans has changed with recent health
care policy reforms. Fourth, we did not account for physician-tar-
geted promotion for varenicline. Although office-based detailing and
distribution of free samples may influence varenicline prescribing,
such data are available only at the national level. Therefore we could
not examine their effects on geographically varying prescription
volume.

Finally, we did not characterize the content of specific advertise-
ments for this study, and thus cannot speak to how messaging styles
of individual ads, including their presentation of risk information,
may have affected consumers’ quit attempts or information-seeking

behaviors. For example, as new medication risks emerge, FDA
requires updating risk information provided in televised DTCA. Such
requirements, to the extent that they changed advertising content,
may have influenced its effect.’® These requirements may also have
affected the use of help-seeking campaigns. Since help-seeking ads do
not provide risk information, their deployment has been previously
described as a potential method of “skirting” risk disclosure.?’ This
method may be especially appealing to pharmaceutical companies in
the context of multiple major medication risks or heightened con-
sumer awareness of risks, such as after the issuance of public health
advisories. Indeed, we noted a marked shift from branded ads to
help-seeking ads around the public health advisory, and only help-
seeking ads were aired for several months.

Conclusions

This study suggests that demand and prescribing for varenicline
rapidly increased following the launch of DTCA for the product
and then declined quickly in the wake of media coverage and
FDA advisories questioning product safety. Our findings revealed
that DTCA for varenicline contributed to increases in prescription
volume at a time when the drug’s real world risk-benefit profile
was not well characterized.’ Arguments have been raised in sup-
port of more stringent regulations on DTCA to be composed by
a body independent of the pharmaceutical industry.* Suggestions
for policy change have included imposing a moratorium or com-
plete ban on DTCA, requirement of FDA pre-clearance for adver-
tisements, requirement of comparative effectiveness disclosure
in advertisements and detailed plan for safety communication,
and the development of regulations for online advertising.?**
Our findings also support proposed policies to restrict DTCA
for newly approved drugs, thus delaying advertising launch to
allow time to monitor real-world use and conduct adequate safety

studies. 042

Supplementary Material

Supplementary Appendix, Tables A and B can be found online at
http://www.ntr.oxfordjournals.org
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