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ABSTRACT

Objective: To evaluate national trends in incident varenicline

and nicotine replacement therapy (NRT) prescribing among
Department of Veterans Affairs (VA) beneficiaries before and
after US Food and Drug Administration (FDA) warnings regarding
neuropsychiatric side effects with varenicline use.

Methods: All adult VA patients identified as smokers from 2007
t0 2019 (N=3,600,947) were determined and monthly counts of
new varenicline and NRT users were calculated. An interrupted
time-series analysis estimated the effect of the FDA warnings on
varenicline and NRT prescribing overall and among Veterans with
and without mental health disorders.

Results: The incident use rate of varenicline decreased from a
peak of 6.2 per 1,000 veteran smokers in October 2007 to 1.0 by
July 2009 following the first FDA warning (pre-warning monthly
slope=-0.27; P=.03). New NRT use increased from 10.7 per 1,000
veteran smokers in October 2007 to a peak of 12.6 per 1,000 in
July 2009 (slope change=0.71; P=.01), suggesting potential
substitution. Following removal of the FDA boxed warning

in December 2016, varenicline prescribing increased but did

not return to pre-warning levels by December 2019. Among
veterans with and without mental health disorders, varenicline
use decreased 90% and 88%, respectively, following the first FDA
warning, and both groups had comparable rates of new NRT use.

Conclusions: Following the first FDA warning, incident use of
varenicline declined significantly among veterans both with and
without mental health disorders. Despite removal of the FDA
boxed warning in December 2016, new use of varenicline had not
returned to pre-warning levels 3 years following the removal.
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I n February 2008, the US Food and Drug Administration
(FDA) issued a drug safety warning regarding
concerning changes in behavior associated with use of
the smoking cessation medication varenicline. This FDA
warning informed health care professionals that serious
neuropsychiatric side effects including hostility, agitation,
depressed mood, and suicidal ideation and behaviors had
been found among varenicline users.! Due to these growing
concerns, the FDA issued a boxed warning for varenicline in
July 2009—the most stringent warning the FDA can issue for
medications on the market.?

Following the boxed warning, several large observational
studies failed to find significant neuropsychiatric side effects
associated with varenicline use, including no change in rates
of psychiatric hospitalizations, emergency department visits,
depression, or suicidal behavior—including among patients
with mental health disorders.*® In April 2016, Pfizer, the
manufacturer of varenicline, published the Evaluating
Adverse Events in a Global Smoking Cessation Study
(EAGLES)” demonstrating no significant neuropsychiatric
side effects with use of varenicline compared to nicotine
replacement therapy (NRT) or placebo. The study also
found varenicline more effective than other smoking
cessation medications such as NRT and bupropion in
helping individuals to stop smoking. Additional studies® '
have demonstrated that varenicline is an effective and safe
smoking cessation medication among patients with severe
mental illness. In light of these findings, the FDA removed
the boxed warning in December 2016.!! The FDA concluded
that benefits of stopping smoking outweighed risks of
medication use. Nonetheless, the FDA continued to caution
that risk of neuropsychiatric side effects including depression
and suicidal behavior remained present, especially among
individuals currently or previously receiving treatment for
mental health disorders.!!

To date, limited studies have evaluated the potential
impact of the FDA warnings and subsequent removal
on trends in prescribing varenicline and other smoking
cessation medications. One study'? utilizing data from the
Medical Expenditure Panel Survey from 2007 to 2014 found
significant declines in overall varenicline use that persisted
following the first FDA warning. However, this study did
not include the time period following the removal of the
boxed warning in 2016. A 2001-2018 study'® of Veterans
Health Administration (VHA) and Medicaid data also found
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Clinical Points

B US Food and Drug Administration (FDA) boxed warnings
serve as the strongest labeling requirement for a high-
risk medication. Little research has evaluated prescribing
following the removal of FDA boxed warnings as safety
information about a medication changes.

B Despite multiple trials demonstrating its safety, varenicline
remains prescribed much less often in Veterans Health
Administration patients than prior to the initial FDA
warning.

significant declines overall in varenicline use following the
first FDA warning in 2009, with increases in NRT prescribing
during that time. Following the removal of the boxed
warning in 2016, the authors observed a significant increase
in use of varenicline among veterans, while a nonsignificant
increase was observed in Medicaid prescribing.

Notably, neither study evaluated the impact of the FDA
warnings on varenicline prescribing among individuals
with mental health disorders—the population whom the
FDA deemed at greatest risk for side effects associated with
varenicline use. Further, these studies focused on overall
varenicline prescribing without examining the impact of the
FDA warnings on new (ie, incident) varenicline prescribing
for smoking cessation, which may remain underutilized,
despite the removal of the boxed warning.

This study aimed to evaluate the response of the VHA,
the largest integrated health system in the US,'* to the FDA
drug safety warnings for varenicline. We sought to evaluate
changes in prescribing of incident varenicline and NRT
among veteran smokers with and without mental health
diagnoses from 2007 to 2019 to identify potential differential
changes in prescribing. We hypothesized, based on previous
work,'? that the initial drug safety warnings contributed to a
significant decline in incident varenicline use and that these
decreases in system-wide prescribing of varenicline would
be associated with subsequent increase in prescriptions of
other smoking cessation therapy. We hypothesized that these
declines in prescribing would appear more pronounced
among veterans with mental health disorders who may have
greater risks of the neuropsychiatric side effects highlighted
by the original FDA warning.

METHODS

We linked prescription data from the VA Pharmacy
Benefits Management (PBM) with the VHA Corporate Data
Warehouse (CDW) patient data and used an interrupted
time-series design to examine changes in incident varenicline
and NRT prescribing among veteran smokers after the FDA
warnings.

Study Cohort

The study period ran from August 1, 2006 through
December 31, 2019, which included varenicline prescribing
at least 12 months before the first FDA advisory warning

(Pebruary 2008) and 3 years after the removal of the FDA
boxed warning (December 2016). We assembled a monthly
rolling cohort of VA patients aged 18 years or older identified
as current smokers utilizing health factor data from the VHA
data. The VA Ann Arbor Healthcare System institutional
review board approved this study.

Identification of Veteran Smokers

We identified veteran smokers using health factor
data from the VHA CDW using previously validated
methods.!>!® VHA collects health factor data nationally
using the clinical reminder process, in which providers
receive automatic prompts by the electronic medical record
to ask patients about their tobacco use. We classified veterans
with entries assigned to standardized categories of “current
smoker;” “current tobacco user;” and “tobacco cessation
offered” as current smokers.!> We computed the number
of current veteran smokers monthly throughout the study
period to serve as the monthly study denominator, defined
as all veterans with at least one health factor smoking flag
within the last 12 months without any mention of “quit” The
computed number of veteran smokers appeared consistent
with those from previous studies utilizing the same data
sources.!” We excluded veterans without health factor data
from the study cohort.

Incident Varenicline and
Nicotine Replacement Therapy Use

We compiled the number of veteran smokers with new
prescriptions for varenicline and NRT monthly. Using the
PBM data, we identified the date of the first varenicline or
NRT prescription fill. No previous prescription claims in the
180 days before the first dispense date indicated incident
varenicline and NRT use. For each monthly rolling cohort,
we calculated the number of veterans with incident use of
varenicline or NRT.

Mental Health Diagnoses

Among veterans with mental health disorders, we tested
for differential rates of incident varenicline or NRT use
following the drug safety warnings. Mental health diagnoses
included a diagnosis of anxiety, bipolar disorder, depression,
posttraumatic stress disorder, or psychosis/schizophrenia
(ICD-9 and ICD-10 criteria). We identified diagnoses each
month and classified patients into the mental health group
if their diagnosis preceded their incident varenicline or NRT
medication fill at each month.

Statistical Analysis

Varenicline became available on formulary in the VA in
January 2007 with a steep increase in use in the following
9 months. To identify changes in incident varenicline and
NRT prescribing after the varenicline-related FDA warnings,
we used data from the period after which varenicline use
reached its peak in the VA in October 2007. We first divided
the study into 4 periods: (1) October 2007-February 2008
(before the FDA advisory warning: pre-warning period),
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Figure 1. Trends in Incident (A) Varenicline and (B) Nicotine Replacement Therapy Use Among Veteran

Smokers
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Table 1. Descriptive Characteristics of Veteran Smokers Overall and Veterans With Incident

Varenicline and Nicotine Replacement Therapy (NRT) Use During 20072

Veteran Smokers

Characteristic Overall (N=1,068,710)

Veteran Smokers With Incident
Varenicline Use (n=43,336)

Veteran Smokers With
Incident NRT Use (n=155,095)

Age, mean (SD), y 57.2(12.8)
Sex

Male 1,013,756 (94.9)
Female 54,950 (5.1)
Race/Ethnicity

White 721,786 (67.5)
Black 198,091 (18.5)
Hispanic 28,262 (2.6)
Other 27,515 (2.6)
Unknown 39,531 (3.7)
Mental Health Disorder®<

Any 493,414 (46.2)
Anxiety 92,490 (8.7)
Bipolar disorder 17,948 (1.7)
Depression 29,7945 (27.9)
PTSD 99,350 (9.3)

Psychosis/schizophrenia 52,787 (4.9)

55.8(10.2) 55.0(10.9)

39,590 (3.7) 145,445 (13.6)
3,746 (0.4) 9,649 (0.9)
34,949 (3.3) 104,728 (9.8)
4,023 (0.4) 32,765 (3.1)
526 (0.05) 3,792 (0.4)
962 (0.09) 3,852 (0.4)
1,667 (0.2) 5,467 (0.5)
24,082 (2.3) 83,800 (7.8)
4,787 (0.4) 16,195 (1.5)
1,040 (0.1) 3,794 (0.4)
15,493 (1.5) 53,562 (5.0)
5,259 (0.5) 18,287 (1.7)
1,691 (0.2) 8,453 (0.8)

2Unless otherwise noted, values are shown as n (% among veteran smokers overall).

bJCD-9 codes for specific mental health diagnoses are as follows: anxiety (300.00, 300.02), bipolar disorder (296.0, 296.1,
296.4,296.5,296.6, 296.7, 296.8), depression (296.2, 296.3,301.12, 300.4, 293.83, 298.0, 301.1, 311, 312, 296.9, 296.99,
309.0, 309.19), PTSD (309.81), psychosis/schizophrenia (295.0, 295.1, 295.2, 295.3, 295.4, 295.6, 295.7, 295.8, 295.9, 297.0,
297.1,297.2,297.3,297.8,297.9, 298.0, 298.1, 298.2, 298.3, 298.4, 298.8, 298.9).

€ICD-10 codes for specific mental health diagnoses are as follows: anxiety (F45.20, F45.21, F45.29, F06.4, F41.0, F41.3, F41.8,
F41.9, F40, F42, F41.1), bipolar disorder (F30, F301, F302, F303, F304, F308, F309, F310-F3178, F318, F3181, F3189, F319),
depression (F32, F33, F32.8, F33.8), PTSD (F43.10, F43.11, F43.12), psychosis/schizophrenia (F20, F200, F201, F202, F203,
F205, F208, F2081, F2089, F209, F25, F250, F251, F258, F259, F060, F062, F22, F23, F24, F28, F29, F53, F531).

Abbreviation: PTSD = posttraumatic stress disorder.

(2) February 2008-July 2009 (between the FDA advisory
warning and FDA boxed warning: FDA advisory warning
period), (3) July 2009-April 2016 (between the FDA boxed
warning and the removal of the FDA boxed warning: FDA
boxed warning period), and (4) December 2016-December
2019 (from the removal of the FDA boxed warning to the end
of the study period: removal of FDA boxed warning) (Figure
1). To examine the effect of the varenicline-related drug
safety warnings on incident prescriptions for varenicline and
NRT, we fit interrupted time-series regression models with
first-order autoregressive errors separately among current
veteran smokers overall, veteran smokers with mental
health diagnoses, and veteran smokers with no mental
health diagnoses. We used the model to describe the change
in level (intercept) and trend over time (slope) in incident
varenicline and NRT prescribing during the study period,
controlling for pre-warning level and trend. We conducted
all statistical analyses using the SAS 9.4 statistical software
package (SAS Institute Inc; Cary, NC).

RESULTS

Study Cohort Characteristics

The study identified VA outpatient service users aged
18 years or older during 2007-2019 (N =10,272,467). We
excluded the 10% of the study sample who did not have
health factor data. In this cohort, the study identified
3,600,947 VA service users as current smokers between 2007
and 2019. Table 1 presents descriptive characteristics of the
study cohort and those with incident use of varenicline and
NRT in 2007. A total of 43,336 VA smokers (4.1%) newly

received varenicline prescriptions and 155,095 (14.5%)
newly received NRT prescriptions during 2007.

Trends in Varenicline and Nicotine Replacement
Therapy Among Veteran Smokers Overall

Figure 1 demonstrates the monthly rate of incident (no
previous prescription within the past 180 days) varenicline
and NRT use per 1,000 veteran smokers throughout the
study period. Table 2 depicts changes in the level and slope
of incident varenicline and NRT prescribing during the 4
study periods for veterans identified as current smokers. At
the peak of varenicline use in October 2007, 6.2 per 1,000
veteran smokers had new varenicline prescriptions. Even
during the pre-warning period prior to the first drug safety
communication in February 2008, incident varenicline use
declined to a low of 3.4 incident users per 1,000 veteran
smokers by February 2008 (pre-warning period monthly
slope=-0.27; P=.03). Incident use of varenicline remained
low throughout the FDA advisory and boxed warning
periods, with roughly 1 new varenicline prescription per
1,000 veteran smokers following the FDA boxed warning
from July 2009 to December 2016. Following the removal of
the FDA boxed warning in 2016, incident use of varenicline
rose by 0.01 additional new users per 1,000 veteran smokers
per month; however, this was a nonsignificant increase
(slope change=0.01, P=.05). Rates of incident use of
varenicline overall remained low at 1.3 per 1,000 smokers
at the end of the study period. On the other hand, after the
first FDA drug safety warning in February 2008 as use of
incident varenicline declined, new prescriptions for NRT
increased by 0.23 (slope change=0.71, P=.01) per 1,000
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Figure 2. Trends in Incident (A) Varenicline and (B) Nicotine Replacement Therapy Use Among Veterans

Smokers With Mental Health and No Mental Health Diagnoses
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Table 2. Rates per 1,000 Veteran Smokers and Trends of Incident Varenicline and Comparison

Nicotine Replacement Therapy Among Veteran Smokers Overall

Varenicline Nicotine Replacement Therapy
Milestone and Variable Coefficient (SE) 95% Cl Coefficient (SE) 95% Cl
Pre-Warning Period
Rate of use at peak (October 2007) 6.23 (0.22) 5.81t0 6.66 10.74 (0.51) 9.74t0 11.74
Slope during pre-warning period —-0.27 (0.12) —0.51 to —0.03** —0.48 (0.28) -1.03 t0 0.07
FDA Advisory Warning (February 2008)
Rate of use at start of warning period 1 3.36 (0.14) 3.09to 3.63 9.02 (0.32) 8.39t0 9.65
Slope change during warning period 1 0.11(0.12) -0.13t0 0.35 0.71(0.28) 0.15to0 1.26*
FDA Boxed Warning (July 2009)
Rate of use at start of warning period 2 1.00 (0.08) 0.85t0 1.16 10.49 (0.20) 10.10 to 10.89
Slope change during warning period 2 0.16 (0.02) 0.12 to 0.20%** -0.26 (0.03) —0.34to —0.16***
Removal of the Boxed Warning (December 2016)
Rate of use at start of post-warning period 1.09 (0.12) 0.85t0 1.32 9.03(0.31) 8.421t09.64
Slope change during post-warning period 0.01 (0.01) 0t00.02 -0.06 (0.02) —0.09 to —0.03***
Rate of use at end of post-warning period 1.3(0.12) 1.07 to 1.54 5.68 (0.31) 5.08t0 6.29
*P<.05.
**P<.01.
***P<.001.

Table 3. Rates per 1,000 Veteran Smokers and Trends of Incident Varenicline and Comparison Nicotine Replacement Therapy

Among Veterans Smokers With Mental Health and No Mental Health Diagnoses

Mental Health Diagnosis

No Mental Health Diagnosis

Varenicline Nicotine Replacement Therapy Varenicline Nicotine Replacement Therapy
Milestone and Coefficient Coefficient Coefficient Coefficient
Variable (SE) 95% ClI (SE) 95% Cl (SE) 95% Cl (SE) 95% Cl
Pre-Warning Period
Rate of use at peak 7.42(0.27) 6.89t07.95 12.19(0.58) 11.04t013.33 5.32(0.18) 4.96 t0 5.69 8.04 (0.40) 7.25t08.83
(October 2007)
Slope during pre- -0.30(0.15) -0.59t0-0.01* -0.49(0.32) -1.12t00.15 —-0.24(0.10) —0.44to-0.04* -0.44(0.22) -0.87 to 0.00*
warning period
FDA Advisory Warning (February 2008)
Rate of use at start 3.96(0.17) 3.62t04.29 10.51(0.36)  9.79t011.23 291(0.11)  2.69t03.14 6.34(0.25) 5.84106.83
of period
Slopepchange from 0.10(0.15) -0.19t00.39 0.75(0.32) 0.11to 1.38* 0.10(0.10) -0.10t00.30 0.59(0.22) 0.15to 1.03***
prior period
FDA Boxed Warning (July 2009)
Rate of use at start 1.12(0.09) 0.94t01.31 12.33(0.24) 11.85t012.80 0.91(0.07) 0.78t0 1.05 7.18(0.15) 6.88 to 7.47
of black box
warning
Slope change from 0.19(0.02) 0.15t00.23*** -0.29(0.06) -0.40to—-0.18***  0.13(0.02) 0.10to 0.16***  —0.17 (0.04) —0.24 to —0.10%**
prior period
Removal of the Boxed Warning (December 2016)
Rate of use at start 1.29(0.14) 1to 1.57 10.28 (0.37) 9.54t0 11.01 0.82(0.1) 0.61to0 1.02 6.54(0.23) 6.08t0 7
of period
Slopepchange from  0.02(0.01) 0.01to00.03***  0.01(0.02) —0.03t00.05 0.01(0.01) 0t00.02 -0.08 (0.01)  -0.1to —0.06***
rior period
Ratpe of L,J)se atend 1.95(0.14) 1.67t0223 9.48 (0.37) 8.75t010.22 0.82(0.1) 0.61t01.03 3.13(0.23) 2.67t03.59

of post-warning
period

*P<.05.
***p<.001.

smokers per month during warning period 1, suggesting
potential substitution.

Trends in Varenicline and Nicotine Replacement
Therapy by Veteran Smokers With Mental Health
Diagnoses

Veteran smokers with mental health diagnoses (ie, anxiety,
bipolar disorder, depression, posttraumatic stress disorder,
or psychosis/schizophrenia) had higher incident use of
varenicline prior to the first FDA drug safety warning (7.4

per 1,000 veterans) compared to veteran smokers without
mental health disorders (5.3 per 1,000 veterans; Table 3).
We observed higher rates of incident varenicline use among
veteran smokers with mental health disorders than among
those without mental health disorders throughout the entire
study period, but the changes in the patterns of incident use
in the two groups over the study period appeared similar.
Incident varenicline prescribing declined among veteran
smokers with mental health disorders, with a monthly slope
during the pre-warning period of —0.30 (P=.04) per 1,000

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2021 Copyright Physicians Postgraduate Press, Inc.

e6 E PSYCHIATRIST.COM

J Clin Psychiatry 83:1, January/February 2022



veteran smokers-with mental health disorders and —0:24
(P=.02) in veteran smokers without mental health disorders
(Table 3, Figure 2). Following the removal of the FDA boxed
warning in December 2016, incident varenicline use began to
increase significantly only among those with mental health
disorders (slope change=0.02, P<.001) but not among
veterans without mental disorders (slope change=0.01,
P=.20). At the end of the study period, the overall use of
varenicline remained significantly lower compared to pre-
warning levels among both groups. For incident NRT use,
following the first FDA advisory warning, rates increased
significantly among both groups with a slope of 0.26 (slope
change =0.75, P=.02) in those with mental health disorders
and 0.15 (slope change=0.59, P=.008) in those without
mental health disorders, suggesting substitution.

DISCUSSION

In this large, national sample of veterans in VA care who
smoked tobacco, we found that trends in incident varenicline
prescribing declined significantly leading up to and
following the 2008 FDA warning. Rates of new varenicline
use remained low from 2008 to 2019 and began to increase
slightly following the removal of the FDA warning. At the
end of the study period in 2019, incident varenicline use had
declined 79% to 1.3 per 1,000 veteran smokers compared to
pre-warning levels of 6.2 per 1,000 veteran smokers.

Among veteran smokers with mental health
conditions, who would likely have the highest risk for the
neuropsychiatric side effects listed by the FDA warning,
incident use of varenicline remained higher throughout
the study compared to varenicline use among veterans
without mental health disorders. Rates of new varenicline
use decreased significantly among veterans both with and
without mental health disorders; however, those with mental
disorders experienced a steeper rate of decline. Following
the removal of the boxed warning, incident varenicline use
increased significantly only for those with mental health
disorders. Higher incident use may reflect previous failure of
first-line NRT among veterans with mental health disorders
and increased comfort in monitoring neuropsychiatric side
effects given comprehensive psychiatric treatment services
available within the VHA. Following the initial declines in
varenicline initiation, we observed concomitant increases
in NRT prescriptions among all groups after the 2008 FDA
warning, suggesting potential substitution of NRT for
varenicline.

The designation of a boxed warning serves as the FDAs
strongest labeling requirement for high-risk medications.
Studies evaluating health system responsiveness to FDA drug
safety warnings have found that these warnings often have
variable, and at times limited, effects in influencing changes
in prescribing practices.'®!” A 2006 study®® evaluating
over 200 boxed warnings among nearly 1 million patients
found that over 40% of patients still received medications
potentially contraindicated based on the boxed warning. In
the case of varenicline, the FDA warning led to substantial

Varenicline Prescribing Among Veterans

and sustained reductions in the use of this medication among
veterans.!? Studies finding significant intended effects of
FDA warnings have cited the importance of communication
efforts in changing prescribing practices.?!

The VA took several steps to clearly communicate concerns
following the initial FDA warning to both providers and
veterans. The VA Center for Medication Safety (VAMedSafe)
within the VA PBM Services directed such communications
through its role in managing dissemination of national
directives regarding medication use and safety.?>?* The
VAMedSafe issued prescribing criteria for varenicline that
recommended against its use in veterans with suicidal or
assaultive behaviors within the past 12 months until they are
evaluated by a mental health professional.?* The VA further
recommended that prescribing providers complete a brief
suicide and violence risk assessment with patients as well as
inquire regarding mental health treatment prior to initiating
treatment with varenicline. Following the removal of the
FDA warning, VAMedSafe communicated the revised FDA
warning to providers through a drug safety newsletter and
provided updated prescribing recommendations on their
internal website.?

Far fewer studies have assessed the removal of boxed
warnings.'>?6 A 2019 study of rosiglitazone?*—a medication
to treat type 2 diabetes—evaluated prescribing of the
medication before and after the subsequent removal of a
black box warning originally placed for increased risk of
myocardial infarction. Following removal of the boxed
warning, use of rosiglitazone remained less than 1% despite
evidence against the initial safety concerns.

Multiple factors may have influenced the lack of return
of prescribing of varenicline to pre-warning levels by
December 2019. Providers and patients may not know
about the removal of the drug safety warning, given higher
levels of communication typically at the initiation of drug
safety warnings rather than after a reversal of drug safety
warnings.’® Additionally, both providers and patients may
have chosen not to resume treatment with varenicline
based on the availability of perceived less risky alterative
medications (eg, NRT, bupropion). Despite the publication
of studies suggesting that varenicline may be more effective
than other pharmacologic treatment options in assisting
smoking cessation,” both providers and patients may avoid
considering varenicline use given the initial boxed warnings.
Such prescribing changes have implications for utilization
of effective treatment options and highlight the importance
of ongoing communication regarding evolving drug safety
warnings—especially after information regarding the safety
of a medication changes. Finally, increasing varenicline drug
costs may have further led to reductions in prescribing, as
reports indicated that the cost of varenicline more than
doubled from 2013 to 2018.*

This study has several limitations. First, this analysis of
prescription fills does not capture actual medication use.
However, we sought to evaluate changes in prescribing
behavior after the drug safety warnings rather than
medication use per se. Second, our analyses may have
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overestimated the’study déenominator if current smokers quit
smoking during the month of outcome evaluation. Third,
our sample included a high proportion of men, and our study
results may not generalize to other clinical populations and
health care systems. Fourth, we cannot determine the exact
reason why treatment with varenicline declined (eg, directly
due to the drug safety warning or given patient preference).
Lastly, our study period ended on December 31, 2019, and
it remains unclear if use of varenicline has continued to
increase over subsequent years.

This study demonstrated that incident varenicline use
declined significantly among veterans with and without
mental health disorders following the 2008 FDA warning
regarding neuropsychiatric side effects associated with use
of this medication. Communication strategies through the
VAMedSafe within the VA PBM may have helped contribute
to the substantial reductions in varenicline use observed
after the FDA warning—suggesting that responsiveness
could be potentially lower in health systems without such
communication strategies. A concomitant increase in NRT
use suggests that providers substituted treatments for smoking

cessation. Moreover, reductions in new use of varenicline
indicate that providers may avoid using varenicline after
the FDA warnings, even following the subsequent removal
of the boxed warning. Although new use started to slightly
increase after the removal of the boxed warning, rates of use
remained significantly lower than prewarning levels. Lack of
clarity about whether patients with underlying mental health
disorders remained at increased risk of side effects, provider
substitution of other perceived less risky smoking cessation
treatment such as NRT, and lack of provider and patient
knowledge regarding the removal of the boxed warning
may have led to limited prescribing after the removal of the
boxed warning. Lack of education surrounding the removal
of boxed warnings and ongoing fear regarding the concerns
highlighted by the initial warning may prevent useful
treatments from returning to pre-warning levels of use and
may reduce access to beneficial medications. Consequently,
continued communication and education efforts following
the removal of the varenicline boxed warning—as well as
other boxed warnings—to increase use of effective therapies
could prove beneficial.

Submitted: November 10, 2020; accepted July 23,

Accessed July 1,2020.

safety-communication-fda-revises-description-

2021. 3. Meyer TE, Taylor LG, Xie S, et al. mental-health-side-effects-stop-smoking.
Published online: December 21, 2021. Neuropsychiatric events in varenicline and December 2016 (online). Accessed July 3, 2020.
o — nicotine replacement patch users in the 12. Shah D, Shah A, Tan X, et al. Trends in
Author contributions: Study concept and design: o o A A A
) L S Military Health System. Addiction. utilization of smoking cessation agents before
Drs Gerlach, Kim, Bohnert, and Zivin; acquisition S
R L . 2013;108(1):203-210. and after the passage of FDA boxed warning in
of data: Mr Van, Mr Chang and Dr Kim; analysis . " )
A . 4, Pasternak B, Svanstrom H, Hviid A. Use of the United States. Drug Alcohol Depend.
and interpretation of data: Dr Gerlach, Mr Van, L . .
- L ) . varenicline versus bupropion and risk of 2017;177:187-193.
and Drs Kim and Zivin; preparation of manuscript: L L ; .
X psychiatric adverse events. Addiction. 13. Desai RJ, Good MM, San-Juan-Rodriguez A, et
all authors. All authors have made substantive . ) | Varenicli d micoti |
contributions to the study, and all authors endorse 2013;108(7):1336-1343. al. Varenicline and nicotine replacement use
o 5. Thomas KH, Martin RM, Davies NM, et al. associated with US Food and Drug
the data and the conclusions. ) . ) . ) B
. . X Smoking cessation treatment and risk of Administration Drug Safety Communications.
Potential conflicts of interest: The authors have no depression, suicide, and self harm in the JAMA Netw Open. 2019;2(9):e1910626.
conflicts of interest. Clinical Practice Research Datalink: prospective  14. Kizer KW, Dudley RA. Extreme makeover:
Funding/support: A VA Health Services Research & cohort study. BMJ. 2013;347(Oct 11):f5704. Transformation of the veterans health care
Development award (IIR 14-324) funded this study. 6. Cunningham FE, Hur K, Dong D, et al. A system. Annu Rev Public Health.
Dr Gerlach'’s effort was supported in part by NIA comparison of neuropsychiatric adverse events 2009;30(1):313-339.
K23 AG066864. during early treatment with varenicline or a 15. Barnett P, Chow A, Flores N. Using tobacco
Role of the sponsor: The sponsors played no role nicotine patch. Addiction. health factors data for VA Health Services
in the design, methods, data collection, analysis, or 2016;111(7.):1283—1292.. Resegrcf?. Menlo Park, CA: VA Palo Alto;2014.
preparation of this article. 7. Anthenelli RM, Benowitz NL, West R, et al. 16. McGinnis KA, Brandt CA, Skanderson M, et al.
. . . Neuropsychiatric safety and efficacy of Validating smoking data from the Veteran’s
Additional information: We performed analyses e ) Lo ; ] ;
N X varenicline, bupropion, and nicotine patch in Affairs Health Factors dataset, an electronic
using data from the Veterans Affairs Corporate K ith and with hiatric disord d Lo b
Data Warehouse domains that are available only smokers with and without psychiatric disorders ata source. Nicotine Tob Res.
e ) ) (EAGLES): a double-blind, randomised, 2011;13(12):1233-1239.
within a secure research environment behind the laceb lled clinical trial ) ) | d
US Department of Veterans Affairs firewall. The placebo-controlled clinical trial. Lancet. 17. Ignacio RV, Barnett PG, Kim HM, et al. Trends
restrictions are in place to maintain vetera.n rivac 2016;387(10037):2507-2520. and patient characteristics associated with
nd confidenti Iitp P y 8. Peckham E, Brabyn S, Cook L, et al. Smoking tobacco pharmacotherapy dispensed in the
and conndentiality. cessation in severe mental ill health: what Veterans Health Administration. Nicotine Tob
works? an updated systematic review and Res. 2018;20(10):1173-1181.
REFERENCES meta-analysis. BMC Psychiatry. 2017;17(1):252. 18. Dusetzina SB, Higashi AS, Dorsey ER, et al.
9. Anthenelli RM, Morris C, Ramey TS, et al. Effects Impact of FDA drug risk communications on
1. US Food & Drug Administration. Public Health of varenicline on smoking cessation in adults health care utilization and health behaviors: a
Advisory: Important Information on Chantix with stably treated current or past major systematic review. Med Care.
(varenicline). FDA website. http://wayback. depression: a randomized trial. Ann Intern Med. 2012;50(6):466-478.
archive-it.org/7993/20170112032505/ 2013;159(6):390-400. 19. Gerlach LB, Kim HM, Yosef M, et al. Assessing
http:/www.fda.gov/Drugs/DrugSafety/ 10. Evins AE, Cather C, Pratt SA, et al. Maintenance responsiveness of health systems to drug
PostmarketDrugSafetylnformation treatment with varenicline for smoking safety warnings. Am J Geriatr Psychiatry.
forPatientsandProviders/ucm051136.htm. cessation in patients with schizophrenia and 2018;26(4):476-483.
February 2008 (online). Accessed July 1, 2020. bipolar disorder: a randomized clinical trial. 20. Wagner AK, Chan KA, Dashevsky |, et al. FDA
2. USFood & Drug Administration. Public Health JAMA. 2014;311(2):145-154. drug prescribing warnings: is the black box half
Advisory: FDA Requires New Boxed Warnings 11. US Food & Drug Administration. FDA Drug empty or half full? Pharmacoepidemiol Drug
for the Smoking Cessation Drugs Chantix Safety Communication: FDA revises description Saf. 2006;15(6):369-386.
and Zyban. FDA website. http:/wayback. of mental health side effects of the stop- 21. Briesacher BA, Soumerai SB, Zhang F, et al. A

archive-it.org/7993/20170112005513/http:/
www.fda.gov/Drugs/DrugSafety/Postmarket
DrugSafetylnformationforPatientsand
Providers/ucm169988.htm. July 2009 (online).

smoking medicines Chantix (varenicline) and
Zyban (bupropion) to reflect clinical trial

findings. FDA website. https://www.fda.gov/
drugs/drug-safety-and-availability/fda-drug-

critical review of methods to evaluate the
impact of FDA regulatory actions.
Pharmacoepidemiol Drug Saf.
2013;22(9):986-994.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2021 Copyright Physicians Postgraduate Press, Inc.
J Clin Psychiatry 83:1, January/February 2022

e8 E PSYCHIATRIST.COM


http://wayback.archive-it.org/7993/20170112032505/http:/www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm051136.htm
http://wayback.archive-it.org/7993/20170112032505/http:/www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm051136.htm
http://wayback.archive-it.org/7993/20170112032505/http:/www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm051136.htm
http://wayback.archive-it.org/7993/20170112032505/http:/www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm051136.htm
http://wayback.archive-it.org/7993/20170112032505/http:/www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm051136.htm
http://wayback.archive-it.org/7993/20170112005513/http:/www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm169988.htm
http://wayback.archive-it.org/7993/20170112005513/http:/www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm169988.htm
http://wayback.archive-it.org/7993/20170112005513/http:/www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm169988.htm
http://wayback.archive-it.org/7993/20170112005513/http:/www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm169988.htm
http://wayback.archive-it.org/7993/20170112005513/http:/www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm169988.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22812921&dopt=Abstract
https://doi.org/10.1111/j.1360-0443.2012.04024.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23445269&dopt=Abstract
https://doi.org/10.1111/add.12165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24124105&dopt=Abstract
https://doi.org/10.1136/bmj.f5704
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26826702&dopt=Abstract
https://doi.org/10.1111/add.13329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27116918&dopt=Abstract
https://doi.org/10.1016/S0140-6736(16)30272-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28705244&dopt=Abstract
https://doi.org/10.1186/s12888-017-1419-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24042367&dopt=Abstract
https://doi.org/10.7326/0003-4819-159-6-201309170-00005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24399553&dopt=Abstract
https://doi.org/10.1001/jama.2013.285113
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-revises-description-mental-health-side-effects-stop-smoking
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-revises-description-mental-health-side-effects-stop-smoking
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-revises-description-mental-health-side-effects-stop-smoking
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-revises-description-mental-health-side-effects-stop-smoking
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28605678&dopt=Abstract
https://doi.org/10.1016/j.drugalcdep.2017.03.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31483473&dopt=Abstract
https://doi.org/10.1001/jamanetworkopen.2019.10626
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19296778&dopt=Abstract
https://doi.org/10.1146/annurev.publhealth.29.020907.090940
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21911825&dopt=Abstract
https://doi.org/10.1093/ntr/ntr206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30184237&dopt=Abstract
https://doi.org/10.1093/ntr/ntx229
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22266704&dopt=Abstract
https://doi.org/10.1097/MLR.0b013e318245a160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29066038&dopt=Abstract
https://doi.org/10.1016/j.jagp.2017.09.024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16294363&dopt=Abstract
https://doi.org/10.1002/pds.1193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23847020&dopt=Abstract
https://doi.org/10.1002/pds.3480

Varenicline Prescribing Among Veterans

Itis.illegal 10 bost this.conyrighted PDF gn.any.wehsite.

Pharmacy benefits management in the

Veterans Health Administration: 1995 to 2003.

AmJManag Care. 2005;11(2):104-112.

23. Aspinall SL, Sales MM, Good CB, et al.
Pharmacy benefits management in the
veterans health administration revisited: a
decade of advancements, 2004-2014.
JManag Care Spec Pharm.
2016;22(9):1058-1063.

24, VA Center for Medication Safety Tobacco Use
Cessation Technical Advisory Group.
Varenicline Criteria for Prescribing. https://

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2021 Copyright Physicians Postgraduate Press, Inc.
PSYCHIATRISTCOM @ e9

VareniclineCriteriaforPrescribing.pdf.
Published July 2011. Accessed September 1,
2020.

25. VAMedSafe. Medication Safety in Seconds: A
Monthly Publication from VA MedSafe: VA's
Comprehensive Pharmacovigilance Center.
Issue 10, Volume 6. VAMedSafe website.
https://www.pbm.va.gov/PBM/
vacenterformedicationsafety/newsletter/

MedicationSafetyinSeconds_NovDec_2016_

FINAL.PDF. Accessed June 1, 2021.
26. Hickson RP, Cole AL, Dusetzina SB.

J Clin Psychiatry 83:1, January/February 2022

Black Box Warning and Restricted Access
Program on the Uptake of Thiazolidinediones
and Dipeptidyl Peptidase-4 Inhibitors Among
Patients with Type 2 Diabetes. JManag Care
Spec Pharm. 2019;25(1):72-79.

27. GoodRx. Prices for smoking cessation drug

Chantix increase by 106% in just five years.
GoodRx website. https://www.goodrx.com/
blog/prices-for-smoking-cessation-drug-
chantix-increase-by-106-in-just-five-years/
Published June 25, 2018. Accessed June 1,
2021.

You are prohibited from making this PDF publicly available.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15726858&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27579828&dopt=Abstract
https://www.healthquality.va.gov/tuc/VareniclineCriteriaforPrescribing.pdf
https://www.healthquality.va.gov/tuc/VareniclineCriteriaforPrescribing.pdf
https://www.healthquality.va.gov/tuc/VareniclineCriteriaforPrescribing.pdf
https://www.pbm.va.gov/PBM/vacenterformedicationsafety/newsletter/MedicationSafetyinSeconds_NovDec_2016_FINAL.PDF
https://www.pbm.va.gov/PBM/vacenterformedicationsafety/newsletter/MedicationSafetyinSeconds_NovDec_2016_FINAL.PDF
https://www.pbm.va.gov/PBM/vacenterformedicationsafety/newsletter/MedicationSafetyinSeconds_NovDec_2016_FINAL.PDF
https://www.pbm.va.gov/PBM/vacenterformedicationsafety/newsletter/MedicationSafetyinSeconds_NovDec_2016_FINAL.PDF
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30589625&dopt=Abstract
https://doi.org/10.18553/jmcp.2019.25.1.072
https://www.goodrx.com/blog/prices-for-smoking-cessation-drug-chantix-increase-by-106-in-just-five-years/
https://www.goodrx.com/blog/prices-for-smoking-cessation-drug-chantix-increase-by-106-in-just-five-years/
https://www.goodrx.com/blog/prices-for-smoking-cessation-drug-chantix-increase-by-106-in-just-five-years/

