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Abstract

Background Bupropion hydrochloride (Zyban) is an effective aid to smoking cessation; however, its use has previously been
associated with neuropsychiatric adverse events. Here we report results of the patient Knowledge, Attitudes, and Behavior
survey that forms part of the Year 7 Risk Evaluation and Mitigation Strategy (REMS) assessment for Zyban.

Objective Assess participants’ understanding of the neuropsychiatric risks associated with branded bupropion hydrochloride
products that are used for smoking cessation, as described in the Medication Guides.

Methods A cross-sectional study was conducted among patients > 18 years of age, who had used or filled a prescription
for branded bupropion hydrochloride for smoking cessation in the past 6 months. Participants were recruited through an
online panel, pharmacy network, or by healthcare provider referral, and invited to complete a survey containing questions
regarding the risks associated with the use of branded bupropion hydrochloride products, and whether they had received
and read the Medication Guide. The study aimed for > 80% of participants to respond correctly to each question regarding
neuropsychiatric risks.

Results From the 50,985 survey invitations distributed, 1017 participants responded, of whom 144 were eligible and 142
completed the survey. Over 80% of participants correctly responded to most neuropsychiatric risk questions. Approximately
three-quarters of participants received the Medication Guide when they last filled their prescription, of whom over half read
the Medication Guide at that time.

Conclusions Participants enrolled in this Year 7 REMS survey had good understanding of the neuropsychiatric risks associ-
ated with using branded bupropion hydrochloride products for smoking cessation.

Electronic supplementary material The online version of this As part of the Year 7 Risk Evaluation and Mitigation
article (https://doi.org/10.1007/s40801-018-0140-2) contains Strategy assessment for Zyban, we used a Knowledge,
Supplementary material, which is available to authorized users. Attltudes’ and BehaVlor Survey to assess patlents’ knowl_
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1 Introduction

Bupropion hydrochloride is an antidepressant of the ami-
noketone class, indicated for use in smoking cessation
(Zyban) [1], major depressive disorder [Wellbutrin, Well-
butrin sustained-release (SR) and Wellbutrin extended-
release (XL)] [2—4], and seasonal affective disorder (Well-
butrin XL) [4].

The efficacy of bupropion hydrochloride in aiding
smoking cessation has been demonstrated in numerous
randomized controlled trials [5, 6], and recently a clini-
cal trial and observational study have both concluded that
the risk of neuropsychiatric events is not significantly
increased with the use of bupropion hydrochloride for
smoking cessation, as compared with placebo [7] or nico-
tine replacement therapy [8]. However, historic spontane-
ous reports to medical authorities regarding neuropsychi-
atric adverse events, including seizures, depression, and
suicidal ideation and behavior, raised safety concerns over
the use of bupropion hydrochloride for smoking cessation
[9-11]. The inconsistency between these findings may be
due to the different nature and source of the reports. Clini-
cal trial reports are documented by healthcare profession-
als in a controlled setting, whereas spontaneous reports
are by nature poorly documented, include hearsay and
consumer reports, and are often missing information that
is required to assess the causal relationship with the medi-
cation. Furthermore, patients recruited for clinical trials
generally represent a subset of the patient population using
the product in clinical practice due to the strict eligibility
criteria inherent in clinical trial protocols.

The US Food and Drug Administration (FDA) uses Risk
Evaluation and Mitigation Strategies (REMS) to help man-
age potential adverse events associated with the use of cer-
tain medications. REMS can employ a number of methods
to ensure the safe use of a product, including Communica-
tion Plans, Elements to Assure Safe Use, Implementation
Systems, and Medication Guides [12]. All REMS also
require a Timetable for Submission of Assessments [13].

The REMS for Zyban was approved on 26 February
2010 with the goal of informing patients of the serious
risks associated with the use of bupropion hydrochloride.
It comprised a Medication Guide and a Timetable for Sub-
mission of Assessments at 18 months, 3 years, and 7 years
after REMS approval [14]. The REMS was modified on
27 March 2014, prior to the Year 7 assessment; its revised
goal was to inform patients about the potential serious risk
of neuropsychiatric adverse events associated with the use
of Zyban [15]. Here we report results of a patient survey
that was part of the Year 7 REMS assessment.

The primary objective of the survey was to assess
participants’ understanding of the potential risk of
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neuropsychiatric adverse events associated with the use
of branded bupropion hydrochloride products for smoking
cessation, as described in the Medication Guides available
at the time of prescription (current versions) [16—19]. The
Medication Guide is a means to educate patients on the
use of their branded bupropion product and any associ-
ated risks. As such, this study also assessed participants’
knowledge of additional risks associated with the use
of bupropion products for smoking cessation, and par-
ticipants’ receipt and reading of the Medication Guide.
Although the REMS assessment is only required to report
on patients using Zyban for smoking cessation, we also
included patients using Wellbutrin, Wellbutrin SR, and
Wellbutrin XL for smoking cessation in this survey, to
capture any off-label use of these products.

2 Methods
2.1 Study Design

In this cross-sectional study (GSK ID 205913) we conducted
a Knowledge, Attitudes, and Behavior survey among partici-
pants who were using or who had filled a prescription for a
branded bupropion hydrochloride product (defined as Zyban
or Wellbutrin, Wellbutrin SR, and Wellbutrin XL) for smoking
cessation in the 6 months prior to survey administration. Par-
ticipants were recruited between 7 October and 28 December
2016, using three different approaches: an online web panel,
healthcare provider (HCP) referral, and a pharmacy network.

Participant recruitment through the online web panel was
achieved through partnership with a market research com-
pany. All consumers listed within the company’s proprietary
database who had opted to participate in research programs,
who self-identified as users of a branded bupropion hydro-
chloride product (within the last 6 months), and who were
currently undergoing smoking cessation treatment, were
invited to participate via email in the study. HCPs known to
prescribe branded bupropion hydrochloride products were
identified in two ways: (1) from a list of known prescribers
provided by GlaxoSmithKline (GSK), and (2) by a market
research company who identified prescribers of branded
bupropion hydrochloride products in their database. The
HCPs were asked to distribute survey invitation letters to
ten patients for whom they had prescribed a branded bupro-
pion hydrochloride product for smoking cessation, without
a pre-specified sampling framework. Participants were also
recruited through a pharmacy network, which identified all
patients who had filled a branded bupropion hydrochloride
prescription in the last 6 months; survey invitation letters
were distributed accordingly.

All participants invited to take part in the survey received
an invitation letter containing a unique ID code for accessing
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the survey and a copy of bupropion hydrochloride product
photographs. The survey could be taken online through a
secure website or by telephone with a trained Survey Coor-
dinating Center Associate (CCA) using a Computer Assisted
Telephone Interviewing program. The same survey was used
regardless of how it was administered.

The survey commenced with 13 screening questions
designed to eliminate ineligible respondents, collect infor-
mation on participants’ demographic characteristics, and
classify participants by treatment formulation. Following
the initial screening questions, there were 14 numbered sec-
tions comprising 40 individual questions, which assessed
participants’ knowledge of risks associated with the use of
branded bupropion hydrochloride products, as well as infor-
mation on participants’ receipt and reading of the Medica-
tion Guide, and where participants usually received their
branded bupropion products. All 14 numbered sections and
individual questions, as they appeared in the survey, are
provided in the Online Supplementary Materials. Of the 40
individual questions, 16 specifically assessed participants’
knowledge of neuropsychiatric risks associated with branded
bupropion hydrochloride products used for smoking ces-
sation. Last, participants were asked if they would like to
report a product complaint or any suspected adverse event
experienced while taking their branded bupropion product.
If participants answered yes, they were presented with a free
text field in which they could report the complaint or event.
Survey questions were all multiple choice and participants
were required to answer all questions presented to them in
order to complete the survey. It is possible that not all ques-
tions were presented to all participants due to skip logic.

All data collected during the survey were held confi-
dentially by the sponsor and UBC and used only for the
purposes stated in the survey instructions. The Electronic
Data Capture (EDC) System used for data collection was
compliant with 21 Code of Federal Regulations Part 11 and
the Health Insurance Portability and Accountability Act. The
EDC encrypted all patient-identifying data, and all such data
were stored separately from survey data. All participants
provided written consent to take part in the survey.

2.2 Participants

To be included in the study participants had to be using or
to have filled a prescription for a branded bupropion hydro-
chloride product for smoking cessation in the 6 months
prior to survey administration, be > 18 years of age, speak
fluent English (for the telephone survey only), and to have
consented to participate in the survey. Branded bupropion
hydrochloride product use was confirmed through a series
of questions concerning manufacturer information detailed
on the medication container and a review of photographs
of generic and branded bupropion hydrochloride products.

Any participants who were using generic bupropion hydro-
chloride products, who had used or filled a prescription for
a branded bupropion hydrochloride product for depression
alone, or who had previously participated in a branded
bupropion hydrochloride survey (determined via self-report
in the survey) were excluded from the study population.

2.3 Outcomes and Assessments

The primary outcome was the proportion of participants
who correctly responded to each of the 16 individual ques-
tions concerning the neuropsychiatric risks associated with
branded bupropion hydrochloride products. These risks
reflect those described in the Medication Guides [16-19].

Additional outcomes included the proportion of par-
ticipants who correctly responded to individual questions
concerning other risks associated with the use of branded
bupropion hydrochloride products. Information regarding
receipt and use of the Medication Guide was also collected.
This included questions on whether the Medication Guide
was received with the last prescription, when the Medication
Guide was last read, and how thoroughly it was read. The
source from which the participant received information on
the branded bupropion product and how long participants
took to complete the survey were also collected.

Safety outcomes were not assessed in this survey; how-
ever, all free-text fields of the survey and telephone conver-
sations with the CCA were monitored for reports of safety
events, product quality complaints, or medical information
requests. These were forwarded to GSK in accordance with
the Safety Event Reporting Procedure established for this
study.

2.4 Sample Size and Statistical Analysis

The study aimed to recruit 125 participants. Correct
responses from > 80% of participants to each of the 16 indi-
vidual questions about the neuropsychiatric risks associated
with the use of branded bupropion hydrochloride products
was considered indicative of a good level of understanding
of the risks stated in the Medication Guide. This threshold
has been considered to reflect a good understanding of risks
in previous REMS surveys of branded bupropion hydrochlo-
ride products and in surveys on other medicines [20, 21].
The Completed Survey population (defined as all par-
ticipants with completed surveys) was used as the primary
analysis population. Statistical analyses were all descrip-
tive. Responses to all questions were summarized by counts
and percentages. Unless otherwise stated, all percentages
are based on the number of participants to whom a spe-
cific question was presented. Exact binomial two-sided 95%
confidence intervals were calculated for the proportion of
respondents who gave correct responses to each question
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regarding neuropsychiatric and additional risks associated
with the use of branded bupropion hydrochloride products
[22].

Analysis by subgroups was also performed for all risk
questions. Subgroups were formed according to the fol-
lowing criteria: treatment formulation Zyban or Wellbutrin
(Wellbutrin, Wellbutrin SR, and Wellbutrin XL), duration of
treatment (< 1, 1-3, or >4 years), gender (male or female),
highest level of education (less than high school, high school
graduate, some college/college graduate, or higher), and
receipt of the Medication Guide (received or not received).

3 Results
3.1 Participant Population

In total, 50,985 survey invitations were distributed and 1017
(2.0%) potential participants responded to invitations. A
breakdown of participant recruitment via each of the three
recruitment channels is provided in Table 1. Of the 1017
respondents, 280 self-identified as Wellbutrin users, and
43 as Zyban users. Overall, 144 (14.2%) respondents were

eligible to participate in the survey, 820 (80.6%) were ineli-
gible, and 53 (5.2%) discontinued the survey before complet-
ing all eligibility screening questions (Fig. 1). The number
of respondents to fail each eligibility criterion is shown in
Table 2. A total of 142 (14.0%) respondents completed the
survey and were included in this study; demographic char-
acteristics are summarized in Table 3.

3.2 Primary Outcome

Correct answers were given by > 80% of participants to 13
out of 16 individual questions about the neuropsychiatric
risks associated with branded bupropion hydrochloride prod-
ucts. The proportion of participants who correctly responded
to each question regarding neuropsychiatric risks is shown
in Fig. 2. Results showed that 84.5% of participants were
aware that antidepressant medicines may increase suicidal
thoughts in the first few months of treatment. Notably, > 90%
of participants correctly identified all listed ways to watch
for and prevent suicidal thoughts or actions. In contrast, only
68.3% of the respondents understood that quitting smoking
can lead to worsening of existing mental health problems,
such as depression. Additionally, whilst >80% of patients

Table 1 Summary of survey
administration for each

recruitment channel

Parameter, n (%) Online web panel Pharmacy network HCP referral
Number of invitations distributed 45,000 1875 4110
All respondents 941 (2.1) 48 (2.6) 28 (0.7)
Eligible respondents 133 (14.1) 121 10 (35.7)
Complete surveys 131 (13.9) 1(2.1) 10 (35.7)
Incomplete surveys 2(0.2) 0 0
Ineligible respondents 757 (80.4) 46 (95.8) 17 (60.7)
Respondents with undetermined eligibility 51(5.4) 1(2.1) 1(3.6)

HCP healthcare provider

Fig.1 Flow diagram of survey
administration. *Respondents
who discontinued the survey
before completing all eligibil-
ity questions were classified as
respondents with undetermined
eligibility

Total invitations
distributed
N=50,985

Respondents to the
invitation
N=1,017 (2.0%)

l

Ineligible respondents
N=820 (80.6%)
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Respondents with
undetermined eligibility?
N=53 (5.2%)

Eligible respondents
N=144 (14.2%)

Incomplete surveys
N=2 (1.0%)

Complete surveys
N=142 (99.0%)
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Table2 Summary of eligibility  gyoipi1i¢y criterion failed Ineligible respond-
criterion failure ents (N=820), (%)
Respondent did not agree to take part in the survey 30.4)
Respondent under 18 years of age 0
Respondent not currently taking prescription medication 187 (22.8)
Respondent not currently taking Wellbutrin, Wellbutrin SR, Wellbutrin XL or Zyban 436 (53.2)
Respondent taking Wellbutrin/Zyban manufactured by Teva, Watson or Mylan 71 (8.7)
Respondent last filled a prescription for Wellbutrin/Zyban more than 6 months ago 10 (1.2)
Respondent not taking Wellbutrin/Zyban for smoking cessation 112 (13.7)
Respondent previously participated in another survey for Wellbutrin/Zyban 1(0.1)

Table 3 Summary of

demographic characteristics
(Completed Survey population)

Characteristics Zyban (n=29) Wellbutrin (n=113) Total (N=142)
Number of participants (%)
Gender (Question S9)
Male 19 (65.5) 63 (55.8) 82 (57.7)
Female 10 (34.5) 50 (44.2) 60 (42.3)
Age, years (Question S00)
18-35 7(24.1) 33(29.2) 40 (28.2)
36-50 8(27.6) 45 (39.8) 53(37.3)
51-65 14 (48.3) 33(29.2) 47 (33.1)
66-79 0 2(1.8) 2(1.4)
80 or older 0 0 0
For what medical reason are you taking Wellbutrin/Zyban? Select all that apply (Question S7)
Depression 3(10.3) 42 (37.2) 45 (31.7)
Smoking 29 (100.0) 113 (100.0) 142 (100.0)
Other 0 2(1.8) 2(1.4)
When did you first start taking Wellbutrin/Zyban? (Question 7)
< 1 year ago 17 (58.6) 47 (41.6) 64 (45.1)
1-3 years ago 11 (37.9) 57 (50.4) 68 (47.9)
> 4 years ago 1(3.4) 7(6.2) 8(5.6)
Can’t recall 0 2(1.8) 2(1.4)
What is the highest level of education you have completed? (Question 14)
Less than high school graduate 0 2(1.8) 2(1.4)
High school graduate 4(13.8) 15 (13.3) 19 (13.4)
Some college, professional or technical train- 10 (34.5) 40 (35.4) 50(35.2)
ing/licensure
College graduate or higher 15 (51.7) 56 (49.6) 71 (50.0)
Geographic distribution (based on residence in the US)?
Northeast 10 (34.5) 23 (20.4) 33(23.2)
Midwest 3(10.3) 22 (19.5) 25 (17.6)
South 7(24.1) 48 (42.5) 55(38.7)
West 9 (31.0) 19 (16.8) 28 (19.7)
Other 0 0 0
Did not answer 0 1(0.9) 1(0.7)
How do you normally receive your Wellbutrin/Zyban? (Question 13)
By mail 0 327 3(2.1)
At the pharmacy 28 (96.6) 109 (96.5) 137 (96.5)
At the clinic 1(3.4) 1(0.9) 2(1.4)

*US Census Bureau, last revised Friday, 27 July 2001 12:59:43 EDT, Geography Division. Northeast includes
Connecticut, Massachusetts, Maine, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and
Vermont. Midwest includes Iowa, Illinois, Indiana, Kansas, Michigan, Minnesota, Missouri, North Dakota,
Nebraska, Ohio, South Dakota, and Wisconsin. South includes Alabama, Arkansas, District of Columbia, Dela-
ware, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina,
Tennessee, Texas, Virginia, and West Virginia. West includes Alaska, Arizona, California, Colorado, Hawaii,
Idaho, Montana, New Mexico, Nevada, Oregon, Utah, Washington, and Wyoming. Other includes Puerto Rico

A\ Adis



186

J. Ascher et al.

Fig.2 Proportion of partici-
pants who responded correctly
to questions regarding neu-
ropsychiatric risks associated
with the use of branded bupro-
pion hydrochloride products for
smoking cessation (Completed
Survey population). Differ-
ent colors represent different
numbered questions within the
survey. HCP healthcare pro-
vider. *Questions were simpli-
fied for inclusion in the figure.
Full questions are available

in the Online Supplementary
Materials

1. Antidepressant medicines may increase suicidal thoughts within
the first few months

2. Quitting smoking can lead to worsening of mental health problems

3. If you notice behaviour changes you should stop taking
Wellbutrin/Zyban and call your doctor

4. The following are ways to watch for and prevent suicidal
thoughts or actions:

Call a HCP immediately to report sudden changes in mood,
behavior, thoughts and feelings

Pay close attention to changes in mood,
behavior, thoughts and feelings

Keep all follow-up visits with your HCP

6a. Wellbutrin/Zyban may cause changes in behavior,
mood and thoughts about suicide

6b. You should call your HCP if you experience:
Panic attacks

New or worsening irritability

New or worse depression

Extreme increase in talking or activity

Trouble sleeping

Unusual changes in behavior or mood

Anxiety that is new or worse

78.2% s |

94.4%

95.8%

111

96.5%

Thoughts of suicide

Symptoms of agression or violence

correctly identified most neuropsychiatric symptoms that
should prompt them to call their doctor, only 58.5% consid-
ered an extreme increase in talking or activity to be among
those symptoms.

3.3 Other Outcomes

Participants’ knowledge of other risks associated with the
use of branded bupropion hydrochloride products was also
assessed. Results are summarized in Table 4. Overall, par-
ticipants’ knowledge of other risks was lower than their
knowledge of neuropsychiatric risks. Approximately 50%
of participants correctly identified severe allergic reactions,
seizures, and high blood pressure as other risks associated
with the use of branded bupropion hydrochloride products.

Participants were also asked questions regarding receipt
and reading of the Medication Guide. A total of 73.9% of
participants (105/142) recalled receiving the Medication
Guide when they last filled their prescription for a branded
bupropion hydrochloride product (Fig. 3), of whom 57.1%
(60/105) reported that they had read the Medication Guide
at that time. Amongst the participants who did not or could
not recall reading the Medication Guide the last time they
filled their prescription (n=_82), 69.5% (57/82) reported that
they had read the Medication Guide at any time in the past
(Fig. 3). In total, 76.1% of all survey respondents (108/142)
reported that they had read the Medication Guide at any time
in the past, with 18.5% (20/108) having read it less than a
month ago, 51.9% (56/108) having read it 1-6 months ago,
21.3% (23/108) having read it 7-12 months ago, and 8.3%
(9/108) having read it more than a year ago (data not shown).

Of the 108 participants who had read the Medication
Guide in the past, 82.4% (89/108) reported that they read
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it thoroughly from beginning to end the first time they read
it, and 17.6% (19/108) reported that they read it thoroughly
the most recent time they read it (Fig. 4). Approximately
half of the participants (53/108; 49.1%) reported that they
only read the parts that pertained to them the first time they
read the Medication Guide, and half (55/108; 50.9%) did so
the most recent time they read it (Fig. 4). Most participants
(80/108; 74.1%) who reported ever reading the Medication
Guide also reported skimming through it quickly the most
recent time they read it (Fig. 4).

3.4 Safety Outcomes

Fourteen reports of potential adverse events were mentioned
spontaneously by participants in free-text fields of the ques-
tionnaire or whilst talking to the CCA (data not shown). All
reports of adverse events were forwarded to GSK in accord-
ance with the Safety Event Reporting Procedure.

3.5 Subgroup Analyses

Analysis by subgroups, including treatment formulation,
duration of treatment, gender, education, or receipt of the
Medication Guide, produced results that were mostly con-
sistent with the main results, with few notable differences
(data tables not shown). When asked if quitting smoking
could lead to worsening of existing mental health problems,
a higher proportion of participants who had been taking
branded bupropion hydrochloride for 1-3 years correctly
responded (73.5%), compared with participants who had
been taking branded bupropion hydrochloride for <1 year
(62.5%). Additionally, a higher proportion of female (65.0%)
than male (53.7%) participants responded that they should
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Table 4 Proportion of participants who responded correctly to questions regarding additional risks associated with the use of Wellbutrin or

Zyban (Completed Survey population)

Question/response

Participants (N = 142)
n (%), [95% CIJ*

Question 1: Please indicate whether each of the following statements are true or false

Antidepressant medicines may cause increased infections
False®

48 (33.8), [26.1-42.2]

Question 5: Do people taking Wellbutrin/Zyban have a higher chance of experiencing each of the following risks?

Stomach ulcers

No®

Kidney stones

No®

Severe allergic reactions
Yes®

Seizures

YesP

High blood pressure
Yes?

41 (28.9), [21.6-37.1]

52 (36.6), [28.7-45.1]

70 (49.3), [40.8-57.8]

66 (46.5), [38.1-55.0]

72 (50.7), [42.2-59.2]

Question 6a: Which of the following could be possible side effects of Wellbutrin/Zyban?

Wellbutrin/Zyban may cause ear pain
No®

Wellbutrin/Zyban may cause indigestion
No®

52 (36.6), [28.7-45.1]

34 (23.9), [17.2-31.8]

Wellbutrin/Zyban may increase the risk of seizures in people with certain medical conditions and in people who take certain medicines

Yes®

94 (66.2), [57.8-73.9]

Question 6b: Which of the following symptoms should prompt you to call the doctor, especially if they are new, worse, or worry you?

Indigestion

No®

Sleeping more than usual
No®

Seizures

Yes®

49 (34.5), [26.7-42.9]

27 (19.0), [12.9-26.4]

129 (90.8), [84.9-95.0]

295% exact two-sided confidence intervals are calculated using the Clopper—Pearson method

bCorrect response

call their doctor if they experience an extreme increase in
talking or activity. No substantial differences were observed
when participants were stratified by treatment formulation.

4 Discussion

Overall, participants in this Year 7 REMS survey were
knowledgeable about the neuropsychiatric risks associ-
ated with branded bupropion hydrochloride products when
used for smoking cessation, as described in the Medication
Guides. Correct responses were given by > 80% of partici-
pants to 13 out of 16 questions regarding neuropsychiat-
ric risks. Although this result did not meet the objective of

correct responses by > 80% of participants to all questions
on neuropsychiatric risks, participants showed a good under-
standing of ways to watch for and prevent suicidal thoughts
and actions, and symptoms that should prompt participants
to stop taking their branded bupropion hydrochloride prod-
uct and call a doctor. This threshold has been applied in
previous surveys on other medicines and has been deemed
to reflect a good understanding of risks [20, 21]. Receipt and
reading of the Medication Guide was reported to be reason-
ably high, with nearly three-quarters of participants report-
ing that they received the Medication Guide last time they
filled their prescription, and a total of 82.4% of participants
reporting that they had ever read the Medication Guide.
Subgroup analyses showed no difference in knowledge of
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Fig.3 Summary of participant
responses to questions® regard-
ing reading of the Medication
Guide (Completed Survey
population). *Questions were
simplified for inclusion in the

Question 8: Did you receive the Medication Guide last time you filled your prescription
for Wellbutrin/Zyban?
Zyban (N=29)
Wellbutrin (N=113)
Total (N=142)

figure. Full questions are avail-

r
able in the Online Supplemen- 0%
tary Materials. ®Participants
who previously answered “No”
or “Can’t recall” to Question 8
were not asked this question.
“Participants who previously
answered “Yes” to Question 9
were not asked this question.
dParticipants who previously

Zyban (N=21)
Wellbutrin (N=84)
Total (N=105)

20% 40% 60% 80%
M Yes (skip to Question 9)

100%

m No (skip to Question 10a) m Can't recall (skip to Question 10a)

Question 9°: Did you read the Medication Guide when you last filled in your prescription?

answered “No” or “Can’t recall” O‘I%
to Question 8 or Question 9
were not asked this question

T T T T
20% 40% 60% 80%
M Yes (skip to Question 10b)

1
100%

m No (skip to Question 10a)  m Can't recall (skip to Question 10a)

Question 10a°: Have you ever read the Medication Guide?

Zyban (N=20)
Wellbutrin (N=62)
Total (N=82)

0%

M Yes (skip to Question 11)

T T T T
20% 40% 60% 80%

1
100%

m No (skip to Question 11) m Can't recall (skip to Question 11)

Question 10b: Did you ever read the Medication Guide before you received the last prescription?

Zyban (N=9)
Wellbutrin (N=51)
Total (N=60)

0%

M Yes (skip to Question 11)

neuropsychiatric risks with treatment formulation, duration
of treatment, gender, education level, or receipt of the Medi-
cation Guide.

There were only three questions regarding neuropsychi-
atric risks that were not correctly answered by > 80% of
participants. First, 68.3% of patients correctly responded
that quitting smoking could lead to a worsening of existing
mental health problems. This finding demonstrates a lack of
participant understanding of the risks associated with smok-
ing cessation itself, and highlights the need for physicians to
warn patients with mental health problems of the increase in
symptoms they may experience when trying to quit smoking.
Secondly, 58.5% of patients identified an extreme increase in
talking or activity among the symptoms that should prompt
them to stop taking their branded bupropion product and
call their doctor. Finally, 78.2% of participants correctly
responded that if they or a family member notice changes in
their behavior, they should stop taking their branded bupro-
pion product and call their doctor.
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Fewer participants correctly responded to questions
regarding other risks associated with the use of branded
bupropion hydrochloride products. Approximately 50% of
participants correctly identified the other risks associated
with branded bupropion products. This lower level of under-
standing of other risks compared with neuropsychiatric risks
is consistent with the results of previous studies reporting on
REMS assessments for varenicline use for smoking cessation
[23, 24]. This may reflect the fact that the Medication Guides
place more importance on the risk of neuropsychiatric risks
versus other risks [23-25]. Alternatively, it is important to
note that participants may have received information from
other sources, such as warnings on the box or counselling
by healthcare professionals, and these too may have focused
on educating patients on neuropsychiatric risks over other
risks [23-25].

Overall, the results of this study have demonstrated that
most patients have an acceptable level of understanding of
the neuropsychiatric risks associated with the use of branded
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Fig.4 Summary of how thor- | read it thoroughly from beginning to end
oughly participants reported
having read the Medica- Zyban (N=23)
tion Guide the first time and Wellbutrin (N=85)
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read it (Completed Survey . : : : : :
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previously answered “No” or
“Can’t recall” to Question 10a m First time m Most recent time
or 10b were not asked this i
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Total (N=108)
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bupropion hydrochloride products. This indicates that the
current methods employed to communicate bupropion
hydrochloride risks are effective; however, as participants
may have obtained information from various sources, it
remains challenging to isolate and quantify the impact of
the Medication Guide on participants’ understanding of neu-
ropsychiatric risks [25]. Through also including participants
taking Wellbutrin for smoking cessation, this study has pro-
vided additional insight into understanding of neuropsychi-
atric risks among patients taking branded bupropion hydro-
chloride products, and has demonstrated that understanding
is uniformly high irrespective of treatment formulation.
There were a number of limitations inherent to the design
of this study. As participants responded to survey invita-
tions voluntarily, the sample size was limited by the sur-
vey response rate, which in this case was low (2.0%). This
low response rate may have introduced bias as the survey
population may not have been fully representative of all
patients prescribed branded bupropion hydrochloride prod-
ucts for smoking cessation. It was not possible to determine
the extent of this inherent limitation because no data were
available on potential differences between responders and
non-responders. However, efforts were made to recruit a
diverse range of patients through the use of three different
recruitment channels (online web panel, HCP referral, and
through a pharmacy network), which covered many geo-
graphic regions and made the survey accessible to partici-
pants who may not be computer-literate. Additionally, incen-
tives associated with increased response rates, including a

M First time ® Most recent time

monetary incentive ($25.00 gift card for eligible participants
who completed the survey) and assurance of confidential-
ity, were provided [26]. Evidence suggests that additional
efforts, such as pre-notification of the survey, reminders, or
more personalized survey questionnaires, letters, and emails,
may have been effective at increasing response rate [26].
Recruitment of some participants through HCP referral may
have introduced selection bias, as HCPs may have been more
likely to invite patients thought to have a greater knowl-
edge of the associated risks. Analysis of patient responses
by recruitment method could have made an interesting sub-
group analysis to assess any potential selection bias intro-
duced through different recruitment channels. However, only
one patient was recruited by the pharmacy network, and ten
through HCP referral (Table 1). As such, there were insuf-
ficient numbers of patients to warrant a subgroup analysis
by recruitment method, and it was therefore not possible to
assess the level of selection bias introduced through HCP
referral. Response bias, where participants are able to predict
the correct or desired response, is also inherent to surveys
of this nature; however, this limitation was addressed by
the inclusion of multiple choice options to minimize par-
ticipants’ ability to detect correct responses. Also, given the
online and telephone-based survey administration, it was not
possible to ascertain whether participants had the Medica-
tion Guide present at the time the survey was completed.
Finally, the number of Zyban users included in this study
was relatively small. However, given that the same potential
risks exist across all bupropion users, especially those using
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the products off label, the results are relevant to patients
using Zyban and Wellbutrin products for smoking cessation.

5 Conclusion

This Year 7 REMS survey has found patients to have a good
understanding of the neuropsychiatric risks associated with
branded bupropion hydrochloride products used for smoking
cessation, indicating that the Medication Guide may be an
effective tool for informing patients of the potential risks.
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