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Abstract

Receipt, Predictors and Effectiveness of Smoking Cessation Medications among People Living
with HIV (PLWH) in the National Veterans Health Administration

Shahida F. Shahrir

Chair of Supervisory Committee:
Emily C. Williams, PhD
Department of Health Systems and Population Health

Cigarette smoking is the leading cause of morbidity and mortality worldwide, and is
highly prevalent among people living with HIV (PLWH). Prescription pharmacotherapies—
nicotine replacement therapy (NRT), varenicline, and bupropion—have been shown to be
comparably effective in promoting smoking cessation for PLWH and HIV-uninfected persons,
and are recommended by the Veterans Health Administration (VHA) to treat tobacco use
disorder. We used data from the Veterans Aging Cohort Study (VACS), which is the largest
epidemiologic study of PLWH receiving health care in the United States, to specifically test: (1)
whether PLWH are less likely to receive smoking cessation medications compared with HIV-
uninfected individuals, and which patient-level factors are associated with receipt; (2) whether

rates of medication receipt among PLWH and uninfected controls have changed over time; and



(3) whether and which medications are most effective for smoking cessation among PLWH in
routine care.

Our findings were: (1) PLWH in a cross-sectional analysis were less likely to receive
NRT, but not other medications; contemplating cessation and recent diagnoses for pulmonary
disease and psychiatric illness were associated with receipt of smoking cessation medication
among PLWH, but sociodemographic characteristics, alcohol use, substance use, or recent CVD
diagnosis were not; (2) the rate of change in receiving any medication per year improved for both
populations, largely due to greater receipt of NRT; PLWH experienced a slightly greater increase
in rate of receiving medications; and (3) bupropion and varenicline were associated with
increased likelihood of smoking cessation, but were underutilized as treatments for tobacco use
disorder in the VHA,; single NRT was not associated with smoking cessation and combination
NRT was associated with continuing to smoke.

In summary, smoking cessation may be promoted and health improved among PLWH by
providing this population greater access to the most effective treatments for tobacco use disorder.
The results of this innovative research could be used to better inform HIV service providers and
policies within the VHA to fill gaps in care and deliver effective and tailored smoking

interventions to their patients.
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1 Chapter 1. INTRODUCTION

1.1 SIGNIFICANCE

Tobacco use remains the leading cause of preventable death and disease in the United
States (U.S.) and is extremely harmful for people living with HIV (PLWH) [1]. Although HIV
infection was previously considered to be fatal, it has increasingly become a manageable chronic
disease due to advancements in HIV treatment [2, 3]. As PLWH live longer as a result of
antiretroviral therapy (ART), they now experience substantial comorbid, non-AIDS-related
illness [4-9]. These include cardiovascular disease (CVD) [2, 3], chronic obstructive pulmonary
disease (COPD) [4, 5], and cancers of the head, neck, and lung [6, 7]—all diseases for which
smoking is a major risk factor. Smoking is also associated with increased respiratory infections
[8-10], respiratory symptoms [4, 11], decreased quality of life [12, 13], and two-fold greater
mortality among PLWH [14]. Furthermore, several studies have suggested that PLWH who
smoke may have poorer viral and immunologic responses to ART and higher risk of developing
AIDS [15].

Cigarette smoking is highly prevalent among PLWH. Greater than 40% of PLWH
currently smoke, with rates in some subpopulations reaching as high as 74% [1, 16-18], in
contrast to 14% among the general U.S. population [19]. In other words, despite the independent
and compounding risks associated with tobacco use and HIV infection, smoking is three to five
times more prevalent among PLWH compared with populations without HIV. Given the aging
of PLWH due to decreased mortality from AIDS-defining illnesses and increased prevalence of
tobacco use, smoking-related comorbidities are becoming increasingly common. Thus, smoking

cessation has emerged as a critical, modifiable component to improve the health of PLWH.



Smoking cessation medications can significantly increase rates of long-term cessation
and PLWH would greatly benefit from receiving these effective and evidence-based treatments.
Nicotine replacement therapy (NRT), varenicline, and bupropion, have been shown to greatly
improve quit rates 1.5-2 fold over placebo in samples of people recruited to clinical trials without
HIV infection [20, 21]. Observational and clinical trial data indicate that NRT, varenicline, and
bupropion are similarly effective in PLWH compared with HIV-uninfected groups [22-27].
Additionally, several studies indicate that the majority of PLWH who smoke (63%-75%) want to
quit and have attempted to quit previously [28-30]. Given that the prevalence of current smoking
remains significantly higher among PLWH relative to the general population, these data suggest
that patient-level interest is not a major barrier to smoking cessation and perhaps we should
examine whether existing treatments, including pharmacotherapies, are being differentially
administered.

Smoking cessation medications represent a crucial strategy in reducing the prevalence of
smoking and maintaining the health of PLWH, though some subgroups of PLWH may be more
vulnerable to under-receipt. Several studies have found cigarette smoking and HIV to be
associated with low income and low education levels [31, 32]. Lower levels of education and
income are also associated with smoking behaviors such as higher smoking prevalence, higher
nicotine-dependence rates, greater use of non-filter, high-tar cigarettes, and a lower quit rate
[33]. Additionally, PLWH experience high rates of depression, concurrent alcohol use disorder,
and other substance use disorders [29, 34, 35]. In particular, depression [18] and substance use
disorders [36, 37] are separately and independently associated with tobacco use among PLWH
and may represent major barriers to smoking cessation. For example, depression is associated

with lower self-efficacy to quit smoking among PLWH [38]. Furthermore, the majority of



PLWH in two studies reported that smoking helped them to control their anger, anxiety, and
depression [18, 39]. A large proportion of respondents in interview also believed that smoking
helped them increase social contact and be accepted by other smokers [39].

In a study conducted in the VACS survey cohort, unhealthy alcohol use in PLWH was
negatively associated with contemplating cessation and having made a quit attempt in the last
year compared with PLWH without unhealthy alcohol use [28]. Injection drug use has also been
shown to be associated with a lack of motivation to quit smoking among PLWH [34, 40].
However, other investigations provide evidence that smoking cessation is possible with at least
moderate efficacy in populations with serious comorbidities, specifically in individuals with
alcohol use disorders [41], psychiatric disorders [42], and depression [42] with little evidence of

exacerbation of these conditions.

Figure 1.1: Overlapping Vulnerabilities Facing PLWH and People who Smoke

People living
with HIV

PLWH may have limited access to smoking cessation medications due to their comorbid
complex care needs and disproportionate exposure to social determinants of adverse health. In
managing HIV clinical characteristics, concomitant substance abuse, mental health, and other

comorbidities in their patient population, HIV care clinicians may not have enough time and be
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less prepared to address smoking. Over a third of HIV practitioners report having inadequate
time to address smoking cessation with their patients during clinic visits [43]. A lack of training
and a lack of confidence to influence smoking cessation among infectious disease providers [29,
44] suggest that receipt of effective smoking cessation medications may be potentially disparate
among PLWH and the HIV-uninfected population. For example, in a study conducted among
HIV and non-HIV providers in the VHA, infectious diseases specialists proved almost three
times more likely to fail to identify current smoking patients in their care compared with general
practitioners [44]. In a nationwide survey, fewer than half of HIV clinicians reported frequently
prescribing NRT, bupropion, or varenicline [43].

Still, several system-level initiatives may have influenced provision of smoking cessation
medications over time among PLWH receiving routine care. As pharmacotherapy has become
standard care in treating tobacco use disorders, understanding how rates of receipt of key
smoking cessation medications are changing, or not changing, among PLWH compared with
HIV-uninfected controls will indicate whether this population is given the opportunity to receive
effective treatment at similar rates. While general use of smoking cessation medications has
increased, patterns of use over time among PLWH have not been described. Clinical Practice
Guidelines put forth by the U.S. Health and Human Services (HHS) and VHA directives
recommend addressing smoking cessation at each visit, administering two smoking cessation
medications in combination with counseling, and re-prescribing smoking cessation medications
after relapse because every attempt to quit improves the probability of eventual success [45]. In
response to these guidelines, the VHA created several resources to providers, one of which was

specifically designed to help HIV care providers address tobacco use among their patient



population [46]. As general U.S. and VHA culture around pharmacotherapy to quit smoking
improves, the receipt of smoking cessation medications is likely to increase over time.

It is unknown whether PLWH receiving these medications in routine care benefit from
them, and medications may be differentially effective. Of medications approved by the U.S.
Food and Drug Administration (FDA) to treat tobacco use disorder, varenicline has been shown
to be superior in promoting cessation over other pharmacotherapies [47-49]. However, it is
considered a second-line treatment and has been strictly controlled within the VHA due to
several cases specifically involving veterans in which it exacerbated underlying mental illness
[50]. For example, patients who are prescribed varenicline are required not to have active mental
health disorder and are known to have been previously unsuccessful at quitting on NRT and
combination therapies. This practice has implications in the ability to prescribe what has been
demonstrated as the most effective medication for treating tobacco use disorder. Nevertheless,
whether and what smoking cessation pharmacotherapies impact cessation among PLWH
receiving routine care has not been previously studied in the VHA and may better inform future
prescription practices.

In this dissertation, we describe receipt of smoking cessation medications among PLWH,
overall and relative to those without HIV, and examine the patient-level factors associated with
receipt of principal pharmacotherapies by HIV status. We also explore changing patterns in
receiving these medications over time, and examine the effectiveness of specific medications
among PLWH in routine care settings. By elucidating these gaps in the literature, we may
provide a road map for increasing access to effective tobacco cessation in this population for
whom smoking is particularly harmful. Further, they could be used to better inform HIV care

providers in delivering effective and tailored smoking cessation interventions, especially those



most vulnerable to under-receipt. Therefore, we propose to address these gaps in the literature
using data from the Veterans Aging Cohort Study (VACS)—the largest epidemiologic study of

PLWH receiving health care in the U.S.

1.2 THE VETERANS AGING COHORT STUDY AND OTHER DATA SOURCES

VACS consists of two ongoing cohorts. The first, assembled from national VHA data
alone beginning in 1997, is a Virtual Cohort (VACS VC) of >50,000 PLWH receiving care in
the VHA matched 1:2 to (>100,000) HIV-uninfected participants by five-year blocks of age,
race/ethnicity, sex, and site of care [51]. At the end of each fiscal year, this cohort is updated to
include veterans with new diagnoses of HIV infection and matched controls receiving care in the
same fiscal year. The second is a prospectively-consented, substudy cohort of veterans with and
without HIV currently in care at nine VHA medical centers around the country (VACS 9).

These VHA facilities are Atlanta, Baltimore, the Bronx, Dallas, Houston, Los Angeles,
Manhattan/Brooklyn, Pittsburgh, and Washington D.C.

The VHA is the largest system of health care in the nation and is the single largest health
care provider to PLWH nationally [46]. At least 25% of veterans living with HIV in care are
current smokers based on administrative data [52]; by self-report 51% of this population enrolled
in VACS are current smokers [52], allowing for a large evaluation of the dissertation aims.

The VHA Corporate Data Warehouse (CDW) is a national data repository that
incorporates data from all patients seen in the VHA from clinical and administrative systems into
one standard database structure. The CDW is the source of the VACS VC and is also used to
supplement survey data with pharmacy, clinical, and diagnostic data for VACS 9. This
repository provides all smoking-related “Health Factors™ data that is conducted by VHA health

care providers and documented in the VHA’s electronic health record (EHR). HF data is the
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basis for classifying smoking status within VACS, if not identified via survey response. These
data are collected nationally through automated annual clinical reminders that are embedded in
the EHR, prompting VHA providers to ask patients about their tobacco use. Based on kappa
statistic, these data had substantial agreement with smoking status collected from survey
response [53].

In addition, the CDW provides all filled outpatient prescriptions for smoking cessation
pharmacotherapy, specifically NRT, varenicline, and bupropion. It also provides lab results on
our subject population as well as incident disease diagnoses. Data collected from VACS survey
(also called COMpAAAS survey based on the National Institute on Alcohol Abuse and
Alcoholism-funded consortium title to which VACS belongs) provides detailed information on

alcohol use, drug use, pain, depression, and physical and mental health scores.

1.3 DISSERTATION AIMS

In the following chapters, we examine the receipt of smoking cessation medication to quit
smoking among PLWH and uninfected controls in both the VACS 9 survey cohort (Aim 1) and
the larger VACS VC (Aims 2 and 3).

Aim 1: Test the cross-sectional association between HIV and smoking cessation
pharmacotherapy receipt, and compare patient-level factors associated with receipt of
these medications among PLWH compared with uninfected controls. The purpose of Aim 1
is to, first, assess whether smoking cessation medications received in the year following survey is
statistically disparate by HIV status and, second, identify patient-level factors associated with
outpatient prescription fill among PLWH and HIV-uninfected populations. We apply marginal
multivariable log-linear regression with a Poisson working model to estimate the relative risk

and 95% confidence interval of pharmacotherapy receipt. We hypothesized that PLWH who
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smoke would be less likely to have received pharmacotherapies to quit smoking compared with
HIV-uninfected controls. PLWH who had co-occurring alcohol or other substance use disorders,
and who had mental health comorbidity would have decreased likelihood of receipt compared
with uninfected controls.

Aim 2: Test whether rates of pharmacotherapy receipt among PLWH have
changed over time and whether these changes are different compared with an uninfected
control group from January 1, 2006 to December 31, 2018. The purpose of Aim 2 is to
evaluate whether the rate of change in receipt of pharmacotherapy is different by HIV status.
We use multivariable log-linear regression with a modified Poisson working model in order to
estimate the relative risk of receipt and 95% confidence interval. In this longitudinal dataset, we
apply generalized estimated equations (GEE), for a population-level interpretation. We
hypothesized that HIV-uninfected participants would have greater receipt of smoking cessation
medications compared with PLWH though there will be a trend over time towards greater equity
in receipt of pharmacotherapy.

Aim 3: Test which smoking cessation medications are associated with changes in
smoking status from current smoker to former smoker among PLWH from January 1,
2013 to December 31, 2018. The purpose of Aim 3 is to evaluate which pharmacotherapies are
associated with becoming a former smoker among PLWH who smoke. We apply marginal
multivariable log-linear regression with a modified Poisson working model to estimate the
relative risk of “cessation”, i.e. changing from current to former smoker status, and 95%
confidence interval. We also apply inverse probability treatment weighting (IPTW) to estimate

average treatment effects and account for bias by indication. We hypothesized that varenicline



would be most greatly associated with former smoking status among PLWH, though the least
prescribed.

This research makes several contributions to advance the science of smoking cessation
among PLWH. First, this work examines demographic, behavioral, and psychosocial factors
associated with receipt of smoking cessation pharmacotherapy in PLWH compared with a
demographically similar uninfected group. Second, it evaluates changes in receipt of these
medications over time, as prescription practices and VHA culture has changed towards greater
provision in general and specifically among PLWH. Lastly, it assesses the effectiveness of the
principal smoking cessation medications in impacting the potential for cessation among PLWH.
When taken together, the results from these aims hope to inform the population health priorities,

practice, and strategies HIV providers can adopt when assisting their patients to quit smoking.

1.4 CONCEPTUAL FRAMEWORK

The conceptual model for this project represents our three aims, the three pathways, in
which we believe HIV influences receipt of smoking cessation pharmacotherapy. We believe
HIV directly and indirectly impacts the likelihood of receiving pharmacotherapy to quit smoking
through associated sociodemographic factors, substance use and mental health comorbidity, HIV
severity and health care utilization, and smoking intention. Specific covariates of interest
described in the literature include education, income, alcohol use, drug use, and depression.
Furthermore, HIV itself may effect receipt of smoking cessation medications.

Changes in culture and practice in the prescription of NRT, varenicline, and bupropion
over time, within the VHA and in general, may improve the potential receipt of smoking
cessation pharmacotherapy among PLWH. After Clinical Practice Guidelines were issued by the

HHS, the VHA promoted similar material to reflect the growing need and priority to address
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tobacco use in their patient population living with HIV. We hypothesized that while disparity
persists in the receipt of these medications by HIV, there will be a trend over time towards
greater equity.

Finally, regardless of HIV, but specifically within this subsample of patients, we believe
that receipt of smoking cessation medication leads to smoking cessation. Among veterans with
HIV, we posited that those who have received pharmacotherapy are more likely have a change in
smoking status from current to former smoker. Additionally, the conceptual model guides our
rationale to adjust for differences in the sociodemographic, substance use and mental health
factors, and other characteristics that disproportionately affect patients with HIV who receive

smoking cessation medications from those who do not.

Figure 1.2: Conceptual Model for HIV, Medication Receipt, and Smoking Cessation
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AM1 | FACTORS
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TIME
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Our conceptual model specifically characterizes aspects of the problem regarding HIV

and smoking that we defined in earlier sections with the ability to ascertain key influential
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factors of this relationship from our data sources. Receipt of smoking cessation medication is
only one piece of this issue, and individual characteristics constitute only one level. Of course,
there are many more radiating levels of influence (societal, community, interpersonal, etc.) of
which this dissertation represents a very small part. Further research is imperative and

recommendations for this work can be found in Chapter 5.

1.5 ROAD MAP

The rest of this dissertation is organized as follows: Chapters 2 through 4 present the
study design, analytic methods, and results from Aims 1, 2, and 3, respectively. Finally, Chapter

5 summarizes the findings, policy implications, and future directions from this dissertation.
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2 Chapter 2. RECEIPT AND PREDICTORS OF SMOKING
CESSATION MEDICATIONS AMONG PEOPLE LIVING WITH
HIV AND HIV-UNINFECTED VETERANS

2.1 INTRODUCTION

As HIV increasingly becomes a manageable chronic disease due to effective
antiretroviral therapy (ART) [1, 54], people living with HIV (PLWH) are surviving albeit with
an increased burden of non-infectious, non-AlDS-related illnesses, such as cardiovascular
disease (CVD) [2, 3]. Smoking and HIV are independent risk factors for CVD, and the health
consequences of CVVD are compounded for PLWH who smoke [3, 55]. Consequently, smoking
cessation has emerged as a critical, modifiable component to improve the health of PLWH.
Effective pharmacologic treatments for tobacco use disorder exist for PLWH, namely nicotine
replacement therapy (NRT), bupropion, and varenicline. These medications are approved by the
U.S. Food and Drug Administration (FDA) and have been shown to be comparably effective in
improving quit rates in populations with and without HIV [22-27].

PLWH and HIV-uninfected persons may have differing access to smoking cessation
pharmacotherapies as a result of factors across multiple domains (e.g., factors related to
comorbid conditions, smoking-related behaviors and attitudes, issues specific to the experience
of living with HIV, and receiving regular care for HIV). For example, PLWH may have limited
access to smoking cessation pharmacotherapy relative to uninfected populations due to their
comorbid, complex care needs. Comorbid substance use and mental health disorders (e.g.,
unhealthy alcohol use and depression) are separately and independently associated with tobacco
use among PLWH and may represent major barriers to smoking cessation [18, 36, 37].

Management of these conditions in combination with HIV clinical characteristics, may present

12



logistical (e.g, time) or training (e.g., content expertise) barriers to addressing smoking in HIV
care settings [29, 43, 44]. On the other hand, PLWH may have greater health care utilization
than HIV-uninfected persons as a result of receiving regular HIV care consistent with clinical
guidelines to ensure immune competence and appropriate viral suppression [56]. As a result,
PLWH may be in more frequent contact with a medical provider and have greater opportunity to
receive smoking cessation medications.

Despite the importance of promoting smoking cessation among PLWH, it is unclear at
what rates PLWH who smoke are receiving pharmacotherapies. Therefore, in a national sample
of patients receiving care in the Veterans Health Administration (VHA) recruited to the Veterans
Aging Cohort Study (VACS), we describe receipt of smoking cessation medications among
PLWH, overall and compared with a matched sample of HIV-uninfected patients, and describe
patient-level factors associated with receipt of pharmacotherapy among PLWH and uninfected

patients separately.

2.2 METHODS

Study Data Sources and Sample

VACS is a multi-site, longitudinal, prospective cohort study of PLWH and uninfected
controls receiving care in nine Veterans Health Administration (VHA) Infectious Disease (ID)
and General Medicine Clinics, respectively [52]. Specifically, HIV-uninfected participants are
matched by five-year blocks of age, race/ethnicity, sex, and site of care to veterans with HIV
from VHA facilities in Atlanta, Baltimore, the Bronx, Dallas, Houston, Los Angeles,

Manhattan/Brooklyn, Pittsburgh, and Washington D.C. For the present study, we included 1722
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patients (814 PLWH and 908 HIV-uninfected) who were surveyed between 2012 and 2017 and
reported current smoking.

VACS survey data for the sample were linked to electronic health record (EHR) data
extracted from the VHA Corporate Data Warehouse (CDW), which includes clinical,

administrative, pharmacy, and utilization data for all users of VHA care [57].

Primary independent measure

HIV status was defined as having two outpatient or one inpatient diagnostic codes from
the International Classification of Disease, Ninth Revision, Clinical Modification (ICD-9-CM)

for either AIDS (042) or HIV (V08), consistent with prior research conducted in VACS [51].

Outcomes

The primary outcome of interest was a dichotomous measure identifying receipt of any
smoking cessation pharmacotherapy (NRT, bupropion, and varencline), based on outpatient
prescription fill data from VHA pharmacy data in the CDW, 0-365 days following the date of
completed survey. Secondary outcomes were derived to measure receipt of each specific

medication 0-365 days following the date of completed survey.

Covariates

Covariate selection was guided by a conceptual model that includes factors hypothesized
to impact the likelihood of receiving smoking cessation pharmacotherapy. These include socio-
demographic factors, substance use and mental health comorbidity, smoking-related comorbid
conditions, HIV severity, health care utilization, and smoking-related attitudes and behaviors.

Sociodemographic factors such as age at time of survey (continuous), sex (male versus
female), and race/ethnicity (black, Hispanic, white, other) were asked on survey and verified in

14



administrative data sources. “Other” race included American Indian or Alaska Native, Asian,
and Native Hawaiian or Pacific Islander. Education (less than high school, high school graduate
or GED, some college or technical school, college graduate or graduate school), and annual
income (earning less than $1200, $12000-24999, $25000 or greater) were assessed in individual
survey items.

Substance use and mental health comorbidity were ascertained through both survey items
and the EHR system. In the survey, alcohol use was evaluated using the three-item Alcohol Use
Disorders Identification Test Consumption (AUDIT-C) questionnaire, which is a brief alcohol
screen validated to identify patients with unhealthy alcohol use [58]. Men who scored 4 or
greater and women who scored 3 or greater were identified as having unhealthy alcohol use [59].
Surveyed participants were also asked to identify the frequency with which they had used
cocaine or crack, amphetamines, and/or heroin in the last 12 months. We coded a dichotomous
“any substance use in the last year” measure as those participants who reported “less than once
per month” or more frequent use of any of these drugs compared with those reporting “no use in
the last year” or “have never tried” for all drugs. Depression was assessed via survey using the
Patient Health Questionnaire (PHQ-9), a 9-item screen for which a value greater than nine has an
88% sensitivity and 88% specificity for diagnosing moderate to severe depression [60]. ICD-9
codes pertaining to other psychiatric conditions (bipolar disorder, major/minor depression, post-
traumatic stress disorder, schizophrenia, and other psychosis) were grouped together [61], and
were defined as having a recent psychiatric diagnosis if a code occurred 0-365 days prior to
completing survey.

Smoking-related comorbid conditions were ascertained using diagnostic coding in the

EHR, and included CVD (ICD-9 CM codes for acute myocardial infarction, coronary artery
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disease, congestive heart failure, hypertension, stroke, other CVD); chronic pulmonary disease
(ICD-9 CM codes for COPD, obstructive lung disease, pulmonary hypertension, other
pulmonary disorder); and non-AIDS malignancies (e.g., Hodgkin lymphoma and cancers of the

mouth, throat, liver, lung, and anus) [28] documented in the 0-365 days prior to survey date.

. . Table 2.1. VACS Index
HIV severity was measured using the VACS Index 2.0, a 2.0 Components

Age

composite measure of HIV severity that predicts all-cause mortality, Race

Sex

CD4 cell count

cause-specific mortality, frailty, and other clinical outcomes in people HIV-1 RNA

Hemoglobin

with HIV [62] as well as in persons without HIV infection [63, 64]. Platelet count

Alanine aminotransferase

VACS Index 2.0 includes CD4 cell count and HIV-1 RNA in (ALT)

Aspartate aminotransferase
(AST)

combination with other disease markers [65-67], and is generated using | Fibrosis-4 score

Creatinine

Estimated glomerular

a combination of administrative, clinical, and laboratory data. filtration rate (eGFR)

. . Hepatitis C virus (HCV)
Individual components of VACS 2.0 documented in the CDW closest to | coinfection

Albumin

White Blood Cell count

date of survey was used to calculate the continuous summary score.
Body Mass Index

Health care utilization included outpatient and inpatient visits captured using visit and
stop codes documented in the CDW in the 0-365 days prior to survey date. The number of
outpatient visits was limited to primary care encounters. These were summed and then
categorized into 1-2, 3-5, and 6 visits or greater based on 1-106 visits distribution [68]. Inpatient
visits were summed and categorized into 0, 1, and 2 visits or greater based on a 0-16 visits
distribution.

Smoking-related attitudes and behaviors were ascertained via survey questions. One
survey item asked whether respondents were currently thinking about quitting. We coded a

dichotomous “contemplating to quit” measure as those thinking about quitting, while grouping
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those who selected that they were “not sure” or “not thinking about quitting” or “not ready to
quit” as not contemplating cessation. Respondents who reported at least one quit attempt were
coded as having a past quit attempt. Average number of cigarettes smoked per day was also
assessed on the survey and measured in our study as less than 10, 10-20, and greater than 20

cigarettes.

Analysis

We described the demographic and clinical characteristics of the sample, overall and
across HIV status using chi-square tests of independence, Student’s t-test, and Wilcoxon Rank-
Sum test as appropriate. We also described the rate of primary and secondary pharmacotherapy
outcomes in the overall sample.

To assess receipt of pharmacotherapy among PLWH overall and relative to HIV-
uninfected persons, we first conducted bivariate comparisons of the prevalence of primary and
secondary outcomes (across HIV status using chi-square tests). Subsequently, we fit marginal
multivariable log-linear regression models with a Poisson distribution to estimate the adjusted
relative risk (ARR) and 95% confidence interval (CI) of pharmacotherapy receipt for PLWH
compared with uninfected participants. Models were adjusted for all measured covariates in the
domains described above. Poisson, rather than logistic regression, was used because the
outcome was expected to be fairly common, in which case odds ratios may overestimate the
associations [69, 70]. In order to account for the multi-level nature of the data, we clustered by
site of care and specified an exchangeable correlation structure. Further, we used a robust
sandwich estimator to calculate standard errors and obtain a valid inference even if the

correlation structure was incorrectly specified [68-72].
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The same model was repeated in populations stratified by HIV status so that we could
compare which patient-level factors were associated with pharmacotherapy receipt in
populations with and without HIV.

All analyses were performed using Stata version 14 (Stata Corp, College Station, TX).

2.3 RESULTS

Study Population

Among 4113 VACS participants, 1722 (42%) self-reported current smoking (n=814
PLWH and 908 HIV-uninfected) and were thus eligible for the present study. Participants in our
sample were predominantly black (74%), male (96%), had at least some college or technical
school education (89%), and were a mean age of 56 years (Table 2.2).

Compared with HIV-uninfected participants, PLWH had a greater proportion of people
reporting black race and earning $1200-$24999 annually, lower prevalence of recent non-AIDS
malignancy diagnosis, and higher median VACS Index 2.0 score and number of outpatient visits
in the last year. PLWH had a lower prevalence of unhealthy alcohol use, moderate-severe
depression, recent psychiatric and CVD diagnoses, and lower median number of inpatient visits
in the last year relative to uninfected participants (Table 2.2). However, no differences by HIV
status were observed in the proportion of participants who were contemplating cessation, median

number of previous quit attempts or cigarettes smoked daily (Table 2.2).
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Table 2.2: Characteristics of Patients Reporting Current Smoking who Completed VACS Survey between 2012

and 2017, Overall and by HIV Status

Poiﬁi%on H_|V+ l—lIV- p value
(n=1722) (n=814) (n=908)
SOCIODEMOGRAPHIC FACTORS
Age, mean (SD) 56.2 (8.3) 56.4 (8.1) 56.1 (8.5) NS
Male, n (%) 1646 (96) 786 (97) 860 (95) NS
Race/ethnicity, n (%) 0.01
Black 1280 (74) 623 (77) 657 (72)
Hispanic 93 (5) 49 (6) 44 (5)
Other 89 (5) 42 (5) 47 (5)
White 257 (15) 98 (12) 159 (18)
Education, n (%) NS
< High school 104 (6) 49 (6) 55 (6)
High school grad, GED 647 (38) 290 (36) 357 (39)
Some college or technical school 779 (45) 374 (46) 405 (45)
College grad, higher education 184 (11) 97 (12) 87 (10)
Married or living with partner, n (%) 374 (22) 169 (21) 205 (23) NS
Annual income, n (%) 0.01
<$12,000 741 (44) 330 (42) 411 (47)
$12,000-24999 485 (29) 259 (33) 226 (26)
> $25000 443 (27) 200 (25) 243 (28)
SUBSTANCE USE/MENTAL HEALTH
COMORSBIDITY
Audit-C score, median (IQR) 2 (0-5) 2 (0-4) 2 (0-5) 0.05
Unhealthy alcohol use, n (%) 595 (35) 256 (31) 339 (37) 0.01
Substance use in the last year, n (%)
Marijuana 557 (33) 288 (36) 269 (30) 0.01
Cocaine or crack 447 (26) 202 (25) 245 (27) NS
Amphetamines 108 (6) 51 (6) 57 (6) NS
Heroin 128 (8) 57 (7) 71 (8) NS
Prescription opioids 331 (19) 155 (19) 176 (20) NS
Depression severity (PHQ-9), median (IQR) 4 (1-9) 4 (1-9) 5(1-10) 0.01
Moderate to severe depression, n (%) 407 (24) 171 (21) 236 (26) 0.02
Psychiatric disorders, n (%) 781 (48) 296 (38) 485 (57) <0.001
SMOKING-RELATED COMORBIDITY
Cardiovascular disease, n (%) 791 (48) 346 (44) 445 (52) <0.001
Pulmonary disease, n (%) 185 (11) 79 (10) 106 (13) NS
Non-AIDS malignancies, n (%) 110 (7) 64 (8) 46 (5) 0.03
HIV SEVERITY
HIV-infected, n (%) 814 (47)
On antiretroviral therapy, n (%) 762 (94)
HIV severity
HIV RNA Viral load, median (IQR) 40 (20-91)
CD4+ count, median (IQR) 483 (308-691)
VACS Index 2.0, median (IQR) 42 (33-55) 51 (41.5-63) 35 (29-44) <0.001
HEALTH CARE UTILIZATION
Outpatient visits in last year, median (IQR) 4 (2-6) 4 (3-7) 3 (2-5) <0.001
Inpatient visits in last year, median (IQR) 0(0-1) 0 (0-0) 0(0-1) <0.001
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SMOKING-RELATED ATTITUDES /
BEHAVIORS

NS
NS
NS
NS
NS

Contemplating to quit, n (%) 1175 (71) 554 (72) 621 (71)
Past quit attempts, median (IQR) 3(2-5) 3(2-5) 3 (2-5)
Cigarettes smoked daily, median (IQR) 9 (5-12) 8 (5-12) 10 (5-12)
Smoke >1 pack daily, n (%) 63 (4) 27 (4) 36 (4)
Time to first cigarette, n (%)
After 60 minutes 493 (29) 242 (30) 251 (28)
31-60 minutes 290 (17) 134 (17) 156 (18)
6-30 minutes 486 (29) 225 (28) 261 (29)
Within 5 minutes 425 (25) 206 (26) 219 (25)

Receipt of Smoking cessation pharmacotherapy across HIV status

Overall, the prevalence of receiving any pharmacotherapy was 33% (n=1722); the
prevalence of receiving NRT, buproprion, and varenicline was 22%, 9%, and 1%, respectively.

In bivariate comparisons, the prevalence of receiving smoking cessation
pharmacotherapy was lower among PLWH than among HIV-uninfected patients (29% vs. 36%,
respectively; p=0.004). With regard to specific medications, the proportion receiving NRT was
lower among PLWH than uninfected (19% vs. 25%, respectively; p=0.002), no differences were
observed in receipt of buproprion (8% vs. 9%; p=NS), and PLWH had a slightly higher
proportion of receipt of varenicline than HIV-uninfected participants (1% vs. 0.4%; p=0.03)
(Table 2.3).

After adjustment for all covariates, no differences in HIV status were observed in the
primary outcome—receipt of any smoking cessation pharmacotherapy. However, PLWH were
less likely than HIV-uninfected persons to receive NRT after full adjustment (ARR 0.77, 95% CI
0.67, 0.89). No differences were observed in receipt of bupropion and, due to the small number

of observations, the model assessing varenicline receipt did not converge (Table 2.3).
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Table 2.3: Associations between HIV status and Receipt of Smoking Cessation Medications among Patients
Recruited to VACS (N=1722): Results of Bivariate Comparisons and Adjusted Log-Linear Regression Models

HIV+ HIV- Unadjusted relative Adjusted
(n=814) (n=908) risk relative risk

N (%) N (%) pvalee RR (95% Cl)  ARR*  (95% Cl)

Receipt of Smoking Cessation Medications

Any medication 237 (29) 323 (36) 0.004 0.82 0.71,0.94 0.90 0.76, 1.07
Nicotine replacement 154 (29) 229 (25) 0.002 0.75 0.58, 0.97 0.77 0.67,0.89
therapy
Bupropion 69 (8) 84 9) NS 0.97 0.75, 1.26 1.25 0.87,1.80
Varenicline 12 (1) 4 (0.4) 0.03 3.02 0.43,21.00

* Relative risk of receiving medications for HIV+ relative to HIV- adjusted for age, sex, race/ethnicity, education, income, unhealthy alcohol use,
substance use in last year, moderate-severe depression, recent diagnoses for psychiatric disorders, CVD, chronic pulmonary disease and non-AIDS
malignancies, VACS Index 2.0, number of inpatient and outpatient visits, contemplation to quit, past quit attempt, and number of cigarettes smoked
daily.

Patient-level factors associated with receipt of pharmacotherapy among PLWH

Factors associated with increased likelihood of receiving smoking cessation medications
among PLWH included: recently diagnosed psychiatric disorder (ARR 1.34, 95% CI 1.03, 1.73),
recently diagnosed pulmonary disease (ARR 1.40, 95% CI 1.03, 1.90), and contemplation to quit
(ARR 1.85, 95% CI 1.10, 3.10) (Table 2.4). There were no factors associated with decreased

likelihood among PLWH.

Patient-level factors associated with receipt of pharmacotherapy among HIV-uninfected

Factors associated with increased likelihood of receiving smoking cessation medications
among HIV-uninfected participants included: black race (ARR 1.25, 95% CI 1.00, 1.57) and
“other” race (ARR 1.75, 95% CI 1.24, 2.47) relative to white race, moderate to severe depression
(ARR 1.33,95% CI 1.12, 1.59), recently diagnosed psychiatric disorder (ARR 1.83, 95% ClI
1.53, 2.20), contemplation to quit (ARR 1.31, 95% CI 1.14, 1.50), past quit attempt (ARR 2.27,
95% CI 1.57, 3.28), and report of smoking 10-20 cigarettes daily (ARR 1.19, 95% CI 1.06, 1.33)
compared to report of smoking <10 cigarettes daily (Table 3). Earning $1200-24999 in annual
income was associated with decreased likelihood of receiving pharmacotherapy relative to

earning less than $1200 annually (ARR 0.84, 95% C1 0.71, 0.98) (Table 2.4).
21



Table 2.4: Relative Risk for Receipt of Any Smoking Cessation Medication Associated with Patient
Characteristics Stratified by HIV Status among Patients Recruited to VACS (N=1722)

HIV+
ARR* (95% Cl)

HIV-
ARR* (95% CI)

SOCIODEMOGRAPHIC FACTORS
Age
Male
Race/ethnicity
White
Black
Hispanic
Other
Education
< High school
High school grad, GED
Some college or technical school
College grad, higher education
Annual income
<$12,000
$12,000-24999
>$25000
MENTAL HEALTH / SUBSTANCE USE
Unhealthy alcohol use
Substance use in the last year
Moderate-severe depression
Psychiatric disorders
SMOKING-RELATED COMORBIDITY
Cardiovascular disease
Pulmonary disease
Non-AIDS malignancies
HIV SEVERITY
VACS Index 2.0
HEALTH CARE UTILIZATION
Outpatient visits in last year
lto?2
3t05
>6
Inpatient visits in last year
0
1
>2
SMOKING-RELATED ATTITUDES/
BEHAVIOR
Contemplation to quit
Past quit attempt
Cigarettes smoked daily
<10
10-20
>20

1.00 (0.98, 1.01)
1.46 (0.90, 2.37)

Reference
0.73(0.48, 1.10)
0.64 (0.36, 1.13)
0.97 (0.53, 1.75)

Reference
0.68 (0.32, 1.43)
0.69 (0.36, 1.32)
0.96 (0.40, 2.28)

Reference
0.92 (0.68, 1.23)
0.94 (0.68, 1.29)

0.99 (0.82, 1.20)
0.97 (0.78, 1.19)
0.90 (0.76, 1.06)
1.34 (1.03, 1.73)

1.04 (0.72, 1.50)
1.40 (1.03, 1.90)
1.26 (0.92, 1.72)

0.99 (0.98, 1.01)

Reference
1.28 (0.75, 2.20)
1.63 (0.95, 2.79)

Reference
1.02 (0.71, 1.45)
1.12 (0.77, 1.64)

1.85 (1.10, 3.10)
1.31 (0.59, 2.88)

Reference
1.26 (0.81, 1.96)
1.51(0.73, 3.14)

0.99 (0.98, 1.00)
0.86 (0.53, 1.37)

Reference
1.25(1.00, 1.57)
1.10 (0.72, 1.68)
1.75 (1.24, 2.47)

Reference
0.62 (0.35, 1.09)
0.72 (0.48, 1.09)
0.60 (0.23, 1.54)

Reference
0.84 (0.71, 0.98)
0.92 (0.77, 1.09)

1.05 (0.85, 1.29)
0.86 (0.69, 1.07)
1.33 (1.12, 1.59)
1.83 (1.53, 2.20)

0.98 (0.79, 1.21)
1.17 (0.96, 1.43)
1.32 (0.88, 1.99)

1.00 (0.99, 1.00)

Reference
0.92 (0.77, 1.09)
1.01 (0.87, 1.15)

Reference
1.19 (0.87, 1.63)
0.91 (0.70, 1.18)

1.31 (1.14, 1.50)
2.27 (1.57, 3.28)

Reference
1.19 (1.06, 1.33)
0.96 (0.76, 1.22)

* Relative risk of receiving medications adjusted for age, sex, race/ethnicity, education, income, unhealthy alcohol use, substance use in last year,
moderate-severe depression, recent diagnoses for psychiatric disorders CVD, chronic pulmonary disease, and non-AIDS malignancies, VACS
Index 2.0, number of outpatient and inpatient visits, contemplation to quit, past quit attempt, and number of cigarettes smoked daily.
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2.4 DISCUSSION

This is the first study to our knowledge to investigate receipt of effective pharmacologic
treatment for tobacco use among PLWH who currently smoke, both overall and relative to a
matched cohort of HIVV-uninfected controls. PLWH were less likely to receive NRT and had
comparable rates of receiving other smoking cessation medications to uninfected patients despite
the increased dangers of smoking among PLWH. Our findings suggest underutilization of
pharmacotherapies generally, and disproportionate underutilization of NRT among PLWH for
whom the health risks of smoking are increased.

Of note, over 70% of participants reported contemplating cessation and the median
number of previous quit attempts was three in our sample. No significant differences in these
characteristics were observed between those with and without HIV, suggesting high levels of
readiness to stop smoking across groups. Nonetheless, a small proportion of all patients filled
prescriptions for effective pharmacotherapies in the following year. Further work is needed to
increase access to these effective medications, especially among highly motivated patients.
Promotion of specific medications may also be necessary. Though varenlicine has been
demonstrated to have the greatest efficacy to promote cessation in populations with and without
HIV [23, 47, 49, 73, 74], it was the least received pharmacotherapy. This may relate to the fact
that varenicline is still considered a second-line treatment and is strictly controlled within the
VHA due to several cases specifically involving veterans in which it potentially exacerbated
underlying mental illness [50]. Even though available data have not proven that varenicline
causes significant neuropsychiatric adverse events, clinicians should closely monitor patients
who are taking varenicline until more is known [75]. And, although NRT was the most

frequently received smoking cessation medication, the vast majority of patients did not receive it,
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and rates were lower among PLWH than HIV-uninfected patients. Prior studies have
demonstrated that PLWH who report smoking have substantial interest in NRT—one conducted
in a sample of 60 patients receiving care at an ID clinic in Bronx, New York found that 64% of
participants were interested in NRT [39]. Another study conducted among 123 patients from an
ID clinic in San Francisco found that 82% of PLWH who were currently thinking about quitting
were interested in NRT [30]. Whether there is high interest in NRT among PLWH receiving
VHA care who report smoking is unknown, but low rates of NRT across groups and lower rates
among PLWH than HIV-uninfected participants in the present study suggest room for
improvement with regard to provision of smoking cessation medications.

Patient-level factors associated with the receipt of smoking cessation pharmacotherapy
were both similar and different for PLWH and HIV-uninfected groups. Recently documented
psychiatric disorder and contemplation to quit were associated with increased likelihood of
smoking cessation medication receipt for both patients with and without HIVV. However,
sociodemographic characteristics (e.g., race and income) appeared to be important predictors of
receiving pharmacotherapy in the HIV-uninfected population whereas they were not associated
with pharmacotherapy receipt among PLWH. These findings suggest the possibility of
inequitable receipt of pharmacotherapy among HIV-uninfected persons. However, given that
this sample of HIV-uninfected persons were matched to PLWH in our sample based on age, sex,
race, and site of care, it is unclear whether these findings are generalizable to a broader
population of HIV-uninfected persons receiving VHA care. Thus, further work is needed to
assess patient factors that predict receipt of smoking cessation medication receipt among HIV-

uninfected veterans with current smoking in broader samples.
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Overall, reasons for differences in smoking cessation medication receipt across HIV
status and patient-level predictors identified in the present study are unclear. Factors both inside
and outside of the medical encounter may have contributed to these disparities, including patient-
level factors (e.g., preferences), provider-level factors (e.g., knowledge and training), and clinical
setting (e.g., resources available), many of which were not available measures in our study. For
instance, PLWH may be receiving care from providers with different levels of knowledge and
training than HIV-uninfected patients or a greater proportion of PLWH may prefer non-
pharmacologic options than HIV-uninfected. Unfortunately, we were not able to differentiate
such patient and provider-level factors. Similarly in the present study, a recent diagnosis for
pulmonary disease among PLWH was associated with increased likelihood of receiving
pharmacotherapy. A previous study in VACS found that PLWH with a recent diagnosis for
pulmonary disease had nearly five-times the odds of having made a quit attempt in the last year
relative to those without such a diagnosis [28]. Thus, it is possible that receiving a diagnosis for
a pulmonary disease increases patient readiness to quit smoking. However, it is also possible
that identification of a pulmonary condition by a provider may also increase likelihood that the
provider gains knowledge about and/or becomes more willing to prescribe pharmacotherapy.
Future research is needed to explore patient treatment preferences, as well as provider- and
clinic-level factors that are likely influential in patients’ receipt of smoking cessation
medications.

Interestingly, substance use and depression were not associated with receipt of smoking
cessation medications in either PLWH or HIV-uninfected populations despite previous studies
citing these as putative barriers to smoking cessation [76-81]. Specifically among PLWH,

substance use and depression have been found to be associated with current smoking status,
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greater nicotine dependence, and lack of motivation to quit [18, 39, 79-81]. Moderate to severe
depression was significantly associated with receipt of pharmacotherapy among the HIV-
uninfected group though not among PLWH. Unhealthy alcohol use and substance use in the last
year were not associated with smoking cessation medication receipt in either group. Yet, these
factors associated with both smoking and HIV-infection may not be translatable to provider-level
practices and preferences in offering their patients smoking cessation pharmacotherapies.

Of note, recent diagnosis for CVD was not associated with receipt of smoking cessation
pharmacotherapy for either group. Among the many comorbid health conditions afflicting
PLWH who smoke, CVD has become of particular concern due to ART-induced metabolic
changes, the high prevalence of cardiovascular risk factors in PLWH, and HIV-accelerated
inflammatory processes that are believed to promote atherosclerosis [82]. Smoking is a well-
known and modifiable risk factor for CVD with marked reductions in CVD and coronary heart
disease in PLWH who have successfully quit [55]. Therefore, promoting smoking cessation, as
well as greater provision and access to pharmacotherapy is crucial among PLWH who face
compounded, health consequences due to smoking.

In addition to limitations regarding measurement of patient-, provider-, and clinic-level
factors that may influence receipt of pharmacotherapy, this study is limited in several ways.
Specifically, this cohort was comprised of veterans receiving care in the VHA and results may
not be generalizable to non-veterans, veterans receiving VHA care who do not match the
epidemiologic profile of PLWH receiving VHA care, persons not receiving health care, or to
patients with and without HIV receiving care in other health care systems. Additionally, NRT is

available over the counter and it is possible that patients had procured smoking cessation
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medications in pharmacies outside the VHA. However, due low copayments within the VHA,
veterans are less likely to obtain their prescriptions elsewhere [83-85].

Despite these limitations, this study was the first to our knowledge to assess receipt of
smoking cessation medications among PLWH and matched HIV-uninfected veterans from nine
major U.S. cities. No differences in any pharmacotherapy was observed across HIV status,
though PLWH were less likely than HIV-uninfected patients to receive NRT. Further work is
needed to ensure access to effective pharmacologic treatments for patients who report smoking,

particularly those with HIV for whom the dangers of smoking are great.
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3 Chapter 3. RECEIPT OF SMOKING CESSATION
MEDICATIONS AMONG PEOPLE WITH AND WITHOUT HIV
IN THE VETERANS AGING COHORT STUDY (2003-2018)

3.1 INTRODUCTION

Cigarette smoking is the leading cause of morbidity and mortality worldwide and is highly
prevalent among and particularly dangerous for people living with HIV (PLWH) [86-88].
Approximately 45-55% of PLWH currently smoke [16, 87, 89, 90] in contrast to 14% among the
general United States (U.S.) population [91]. Smoking cessation medications, such as nicotine
replacement therapy (NRT), bupropion, and varenicline, are effective prescription
pharmacotherapies approved by the U.S. Food and Drug Administration (FDA) for treatment of
tobacco use disorder [45] and have been shown to be similarly effective in promoting cessation
for PLWH and those without HIV (PWoH) [22, 23, 25-27]. However, recent evidence suggests
that there may be HIV-related disparities in receiving evidence-based pharmacologic treatments
[92]. This is concerning because cumulative health impacts of tobacco use and HIV leave
PLWH at greater susceptibility and severity of chronic illnesses such as cardiovascular disease
[2, 3], chronic obstructive pulmonary disease [4, 5], and cancer [6, 7] relative to PWoH.

There have been multiple changes in recommendations for use of smoking cessation
medications for tobacco cessation over the last several decades. The US Public Health Service
introduced Clinical Practice Guidelines for providers in 2000 to prescribe at least one smoking
cessation medication in the form of NRT or bupropion in the absence of contraindications [93].
These were updated in 2008 to include varenicline, to recommend administering two smoking
cessation medications in combination with counseling, and to re-prescribe smoking cessation
medications after relapse [45]. Although pharmacotherapy has been standard care in treating
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tobacco use disorder for the past two decades, it is unknown how rates of receipt of NRT,
bupropion, and varenicline have changed among PLWH compared with the uninfected.

The Veterans Health Administration (VHA) is the nation’s largest provider of HIV care
and home to the Veterans Aging Cohort Study (VACS). VACS is a multi-site, longitudinal,
prospective cohort study of PLWH and HIV-uninfected controls assembled from national VHA
data. In the VHA—where veterans with HIV report higher rates of tobacco use than those
without HIV and non-veterans [94]—tobacco use reduction is a priority. In 2003, the VHA
issued guidance to remove restrictions on prescribing NRT and/or bupropion to increase the
access to these highly effective pharmacologic treatments for all patients who smoked [95].

Therefore, the VHA offers an important opportunity to study differences in receipt of
smoking cessation medications between PLWH and PWoH longitudinally over a period marked
by policy and clinical changes. We used VACS data to assess likelihood of receiving smoking
cessation medications, annual rates of receipt, and rate differences among PLWH relative to a

PWoH over a 16-year period in a national sample of VHA patients.

3.2 METHODS

Study Data Sources and Sample

This study used VACS data, drawn from national VHA data beginning in 1997. VACS
includes all PLWH receiving care in the VHA matched 1:2 to HIV-uninfected patients by five-
year blocks of age, race/ethnicity, sex, and site of care [51, 52]. The cohort is updated annually
to include veterans with new diagnoses of HIV infection and matched controls receiving care in
the same fiscal year.

For the present study, we identified VACS patients with documentation of current

smoking in the electronic health record (EHR) resulting from an automated clinical reminder for
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tobacco use between January 1, 2003 and December 31, 2018. Clinical reminders are embedded
in the EHR and serve to prompt providers to ask their patients about tobacco use. These data
have been collected nationally since 1999 and have substantial agreement with smoking status
based on survey response [53]. Current smoking status was assigned yearly based on the first
EHR-documentation of current smoking in each calendar year. For patients contributing
multiple observations, we limited the sample to one observation per person per year and included
subsequent observations if they occurred at least 365 days following the one prior.

We linked these data to demographic and pharmacy information extracted from the VHA
Corporate Data Warehouse (CDW). The CDW is a national repository that incorporates data
from the clinical and administrative systems into one standard database structure for all users of

VHA care [57].
Outcomes

The primary outcome of interest was a dichotomous measure identifying receipt of any
smoking cessation medications (NRT, bupropion, and varenicline), based on outpatient
prescriptions filled from VHA pharmacy data in the EHR 0-365 days following the date
documenting current smoking. This outcome measure was generated for each observation in
which there was a positive tobacco screen.

In secondary outcomes, we measured receipt of each individual medication 0-365 days

following the date of each observation contributed to the data.
Primary Independent Measure

We defined HIV status as having two outpatient or one inpatient diagnostic codes from

the International Classification of Disease, Ninth Revision, Clinical Modification (ICD-9-CM)
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for AIDS (042) or HIV (\V08), consistent with prior research conducted in the VHA [51]. For

patients contributing multiple observations to the data, we updated HIV status accordingly.

Moderator

To reflect changes over time in policies and clinical recommendations regarding smoking
cessation medications, we defined time as a continuous measure represented by calendar year.

We assigned each observation to the calendar year in which it was documented.

Covariates

Age at time of each observation (continuous), sex (male versus female), race/ethnicity
(Black, Hispanic, other, and white), and site of care were collected via the EHR for each patient.
“Other” race included American Indian or Alaska Native, Asian, and Native Hawaiian or Pacific

Islander.

Analysis

We summarized characteristics of PLWH and PWoH as individuals and at each
observation of the study period. We then compared prevalence of primary and secondary
outcomes among all observations by HIV status in bivariate analyses.

In regression analyses, generalized log-linear regression with a modified Poisson working
model were used to estimate the relative risk of receiving smoking cessation medications and
each individual medication with 95% confidence interval (CI) [70]. Since we allowed patients to
contribute to multiple years (given tobacco screens at least a year apart), we clustered by patient
and specified an exchangeable correlation structure to account for repeated measures. We also

applied a robust sandwich estimator to calculate standard errors, obtain a valid inference for a
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large sample and common outcome, and account for misspecification of the correlation structure
[68-72].

The inclusion of time in the model allowed us to estimate the relative risk of receiving
smoking cessation medications in one calendar year compared with the previous calendar year
(annual rate of receipt) among PWoH, holding all other variables constant. Lastly, we included
the HIV*year interaction term to estimate the annual rate difference among PLWH relative to
PWOoH. A significant p-value (<0.05) for the interaction term would indicate that the difference

in annual rate of receipt between the two populations is statistically different from zero.

3.3 RESULTS

Between January 1, 2003 and December 31, 2018, 92,632 patients had documentation of
current smoking, reflecting 381,637 observations (1-14 per patient) over the 16-year period.
Among all patients, 29,086 had documented HIV (31%), contributing 109,473 observations to
the analyses. The median number of observations contributed per individual was greater among
PWoH than PLWH (median number 4 versus 3, respectively; p<0.001).

A summary of patient characteristics of individuals contributing to the data are presented
in Table 1, both overall and by HIV status. The population was predominantly male (97.4%)
with an average age of 49 years at the time of their first observation. Approximately 50% were
Black, reflecting the composition of PLWH who smoke in the VHA. PLWH were more likely to
be younger and female, and less likely to have received smoking cessation medications during
the study period compared with PWoH, although differences were numerically small.
Comparing individual medications, 41% and 43% of PLWH and PWoH, respectively, had
received NRT (p<0.001); 21% and 24% had received bupropion (p<0.001); and 5.3% and 5.2%

had received varenicline (p=0.43) (Table 3.1).
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Table 3.1: Characteristics among VACS Participants who Currently Smoke by Year and HIV
Status (N=92,632), between 2003 and 2018

Characteristic Total HIV+ HIV- P value
population (n=29,086) (n=63,546)
(N=92,632)

HIV-infected, % 314

*Age, mean (SD) 49.3(104)  49.1(10.3) 49.4(10.5) <0.001

Male, % 97.4 97.1 97.6  <0.001

Race, % Black 49.9 50.3 49.7 0.08
Hispanic 7.4 7.4 7.4
Other 3.1 3.3 3.1
White 39.6 39.1 39.9

Number of observations during the study 4(2,6) 3(2,6) 4(2,6) <0.001

period, median (IQR)

Received SCM during the study period, % 50.2 48.7 50.9 <0.001
NRT 42.6 41.5 431 <0.001
Bupropion 23.2 21.0 242  <0.001
Varenicline 5.2 5.3 5.2 0.43

*Age reported at first observation for participants contributing more than one observation

Among all observations of current smoking between 2003 and 2018, the proportion
receiving any smoking cessation medications within a year of reporting tobacco use increased
from 15% to 34% for PLWH and from 17% to 32% among the uninfected (Figure 3.1). In
bivariate comparisons, the prevalence of receiving any smoking cessation medication was similar
among PLWH and PWoH (28% for both; p=0.06). However, there were small, yet statistically
significant, differences with regards to specific medications. The proportion that received NRT
was greater among PLWH than PWoH (21% vs. 20%, respectively; p<0.001). The proportion
that received varenicline was also greater among PLWH than PWoH (1.8 vs. 1.6, respectively;
p<0.001), while the opposite was found in regards to buproprion (9% vs. 10%, respectively;
p<0.001) (Table 3.2).

Similarly, regression models showed no statistical difference in likelihood of receiving
smoking cessation medication between PLWH and PWoH (RR 1.010, 95% CI 0.994-1.026).
PLWH were 3.3% more likely to receive NRT (RR 1.033, 95% CI 1.015-1.052) and 15.9% more
likely to receive varenicline (RR 1.159, 95% CI 1.086-1.237), but 7.9% less likely to receive

bupropion (RR 0.921, 95% CI 0.893-0.950) relative to PWoH.
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Rate of receiving smoking cessation medications over time by HIV status

Over the study period, receipt of smoking cessation medications increased by 4.3% and
3.7% per year for PLWH and PWoH, respectively (RR 1.043, 95% CI 1.040-1.047; RR 1.037,
95% C1 1.036-1.038). The rate difference in receiving smoking cessation medications among
PLWH was +0.6% greater relative to PWoH (RR 1.006, 95% CI 1.004-1.009) (Table 3.2).
Receipt of NRT increased at a similar rate of 5.2% per year across populations (RR 1.052, 95%
C1 1.050-1.053).

The annual rate of receiving bupropion was not statistically different from zero for
PLWH (RR 1.001, 95% CI 0.994-1.010) and decreased 0.7% per year for PWoH (RR 0.993,
95% CI 0.991-0.996). The rate difference among PLWH was +0.8% greater relative to PWoH
(RR 1.008, 95% CI 1.003-1.014) (Table 3.2).

Receipt of varenicline increased by 11.5% and 8.7% per year for PLWH and PWoH,
respectively (RR 1.115, 95% CI1 1.097-1.133; RR 1.087, 95% CI 1.081-1.093). The rate
difference among PLWH was +2.8% greater relative to PWoH (RR 1.028, 95% CI 1.016-1.040)

(Table 3.2).

34



Figure 3.1, A & B: Proportion of VACS Participants who Currently Smoke and Receive Smoking Cessation Medications by HIV Status between 2003 and 2018:

Any Smoking Cessation Medications (SCM) and By Individual Medications

A. % Received Any SCM by HIV Status

%

B. % Received Individual SCM by HIV Status

Year

Table 3.2: Bivariate Association and Adjusted Relative Risk between HIV Status and Receipt of Smoking Cessation Medications among VACS Participants who Currently

Smoke (N=92,632), between 2003 and 2018

Bivariate Association and Adjusted Relative Risk of Receiving SCM among
All Observations of Current Smoking

Yearly Change in Rates of Receiving SCM among
All Observations of Current Smoking

HIV+

HIV-

aRelative Risk

@Relative Risk per
Year for HIV-
(95% CI)

PRelative Risk per
Year for HIV+
(95% Cl)

‘Relative Risk
Difference for HIV+
(95% CI)

o o P value comparing HIV+ and
(*n=109,473)  (*n=272,164) HIV- (95% ClI)
Any medication received 28.0% 27.7% 0.06  1.010 (0.994, 1.026)
Nicotine replacement 21.0% 20.3% <0.001  1.033(1.015, 1.052)
therapy
Bupropion 9.4% 10.1%  <0.001  0.921 (0.893 0.950)
Varenicline 1.8% 1.6% <0.001  1.159 (1.086, 1.237)

1.037 (1.036, 1.038)
1.052 (1.050, 1.053)

0.993 (0.991, 0.996)
1.087 (1.081, 1.093)

1.043 (1.040, 1.047)
1.055 (1.050, 1.059)

1.001 (0.994, 1.010)
1.115 (1.097, 1.133)

1.0065 (1.0038, 1.0092)
1.0028 (0.9997, 1.0060)

1.0080 (1.0026, 1.0135)
1.0281 (1.0158, 1.0405)

*n=number of observations
2Model includes HIV status and year only
® Addition of RR for HIV- and RR Difference for HIV+

¢Model includes HIV status, year, and interaction term (HIVxYear)
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Table 3.3: Characteristics among VACS Participants who Currently Smoke by Year and HIV Status (N=92,632), between 2003 and 2018

2003 2004 2005 2006 2007 2008 2009 2010
HIV+ HIV- HIV+ HIV- HIV+ HIV- HIV+ HIV- HIV+ HIV- HIV+ HIV- HIV+ HIV- HIV+ HIV-
N=9,367 | N=23,209 | N=6,786 | N=16,633 | N=6,941 | N=17,557 | N=6,854 | N=17,549 | N=7,272 | N=18,499 | N=7,233 | N=18,151 | N=7,205 | N=17,916 | N=7,137 | N=17,812

HIV+, % 28.8 29.0 28.3 28.1 28.2 28.5 28.7 28.6
Age, 49.2(8.2) | 49.6(8.3) | 49.5(8.4) | 49.7(8.8) 50.0 | 50.3(9.2) | 50.8(8.8) | 51.1(9.4) 51.2 | 51.5(9.3) 51.6 | 51.9 (9.6) 52.1 | 52.5(9.5) 52.6 | 53.2(9.8)
mean (SD) (8.7) (8.9) (9.0) 9.2) (9.6)
Male, % 96.9 97.7 97.2 975 97.2 97.4 96.6 97.5 96.9 97.5 97.1 97.5 97.0 97.4 96.8 97.4
Race, % 53.0 50.4 53.2 50.8 54.1 515 52.4 51.0 52.6 51.0 525 50.7 52.8 51.1 52.8 50.4
Black

Hispanic 7.8 6.7 7.1 6.7 6.6 6.4 7.1 6.9 7.0 6.4 6.8 6.8 6.7 6.6 6.1 6.6

Other 2.0 2.2 2.1 2.5 2.2 2.5 2.0 2.5 2.5 2.6 2.3 2.5 2.3 2.6 2.4 2.6

White 37.2 40.8 37.6 40.0 37.1 39.7 38.5 39.7 37.9 40.0 38.4 40.0 38.3 39.7 38.7 40.5
Received 15.2 17.0 17.4 18.1 18.6 19.1 23.2 22.9 28.4 29.9 30.1 31.0 32.1 315 30.2 30.3
any
medication,
%

NRT 9.5 9.7 11.6 11.5 13.2 12.7 16.6 16.1 19.5 20.0 21.8 21.7 24.8 23.5 23.0 22.6

Bupropion 7.6 9.5 8.1 9.4 8.3 9.3 9.4 10.0 9.7 11.7 10.5 12.2 10.7 11.7 10.3 10.9
Varenicline 0 0 0 0 0 0 0.8 1.0 4.5 4.8 2.9 2.8 1.7 1.7 1.7 1.6

2011 2012 2013 2014 2015 2016 2017 2018
HIV+ HIV- HIV+ HIV- HIV+ HIV- HIV+ HIV- HIV+ HIV- HIV+ HIV- HIV+ HIV- HIV+ HIV-
N=6,775 | N=17,041 N=6,713 N=16,740 | N=6,427 | N=16,164 N=6,445 N=15,840 | N=6,229 | N=15,114 | N=6,081 | N=14,694 | N=6,130 | N=14,869 | N=5,878 | N=14,376

HIV+, % 28.5 28.6 28.5 28.9 29.2 29.3 29.2 29.0
Age, 53.0 (9.7) | 53.7(9.9) 53.4 | 54.6(9.8) 53.8 | 55.3(9.9) 54.3 56.0 54.7 56.7 55.3 57.3 56.3 58.3 56.9 59.3
mean (SD) (10.1) (10.2) (10.5) (10.0) (10.8) (10.1) (10.9) (10.1) (11.0) (10.2) (11.2) (10.0)
Male, % 96.6 97.4 96.7 97.3 96.9 97.5 96.6 97.3 96.7 97.3 96.4 97.4 96.5 97.3 96.6 97.3
Race, % 52.8 50.8 51.2 51.4 51.7 50.9 50.9 50.8 50.8 52.7 50.6 49.9 50.3 51.4 50.0 51.4
Black

Hispanic 6.7 6.4 6.6 6.2 6.2 6.3 6.2 6.4 7.0 6.2 6.5 7.0 7.0 7.0 7.0 6.8

Other 25 2.8 3.0 2.6 2.8 2.7 3.3 2.7 3.6 2.5 31 2.9 3.7 2.8 3.7 2.6
White 38.1 40.1 39.2 39.8 39.3 40.1 39.6 40.1 38.6 38.6 39.7 40.3 39.1 38.8 39.3 39.2
Received 31.1 30.7 31.3 30.1 32.1 30.1 31.2 30.9 32.5 316 34.1 32.0 335 31.2 33.8 32.0
any
medication,
%

NRT 23.9 23.3 24.5 22.9 24.3 23.3 24.7 23.7 26.0 255 27.3 25.3 26.3 24.6 26.2 25.2

Bupropion 10.3 10.8 10.0 10.3 10.7 10.0 8.9 10.3 9.6 9.2 9.4 9.1 8.4 85 8.1 8.4
Varenicline 1.8 1.3 1.4 1.1 1.6 1.3 1.9 1.2 1.7 1.3 2.7 2.2 3.6 2.5 4.1 3.4
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3.4 DISCUSSION

In this national sample of VHA patients with and without HIV who reported current
smoking, receipt of smoking cessation medications nearly doubled during the 2003-2018 study
period for both PLWH and PWoH. The majority of this increase appears to be attributable to
improved rates of NRT receipt, in particular. Rates of receiving bupropion were similar over the
study period for PLWH and slightly decreased for PWoH, but we observed modest gains in
receipt of varenicline for both populations. Nevertheless, despite efforts nationally and by the
VHA specifically, fewer than 35% of all patients who smoke received smoking cessation
medications within a year of reporting current smoking. Though differences between PLWH and
PWoH in the rate of increases over time and ultimate rates of receipt were modest, PLWH may
be a group in need of specific targeting of smoking cessation medications given the enhanced
dangers of smoking for PHW relative to PWoH.

The VHA has made important progress in implementing a number of system-wide
interventions to improve patient access to evidence-based tobacco cessation care and
pharmacotherapy. The marked increase of smoking cessation medication receipt among VHA
patients is likely to reflect the adoption of population-based approaches to tobacco use, such as
increased accessibility to NRT (2003), revision of clinical practice guidelines to integrate
smoking cessation into primary care (2004), further integration into psychiatric settings (2006),
and implementation of computerized clinical reminders to document smoking and performance
measures (2009) [95]. Successful performance on VHA’s performance measure requires annual
documentation that each smoker be given brief counseling, offered medications, and provided a
referral for additional services. At the end of the first year of the new performance measure,

75% of current smokers seen in mental health settings were offered smoking cessation
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medications to assist with quitting as were 71% of those in nonmental health settings [95].

These adaptations of policy and practice regarding smoking cessation have been shown to be
effective in increasing access and receipt of smoking cessation medications, especially NRT.

Our findings support that rates of receiving NRT improved most drastically between 2003 and
2009 as NRT became central to VHA smoking cessation efforts, which then expanded to primary
care and mental health care settings.

Though considered another first-line therapy, bupropion receipt was similar over time
among PLWH and slightly fell among PWoH. Among PLWH, there are several potential
interactions between antiretrovirals (ART) and bupropion. For example, ritonavir, lopinavir,
tipranavir, and efavirenz can significantly alter plasma concentrations of bupropion [96]. In
addition, outside of HIV, bupropion is contraindicated for patients experiencing or being treated
for certain mental health and cardiovascular conditions [97, 98]. Therefore, it is possible that a
sizeable portion of patients included in this study may experience barriers to receiving
bupropion. Despite recent findings that documented mental health conditions were associated
with greater likelihood of receiving pharmacotherapy among PLWH and demographically
similar PWoH [92, 99], it is unsurprising that NRT continues to be the cessation medication most
received.

Certain VHA policies may also limit access of effective smoking cessation treatment in
their formulary. This is especially true regarding varenicline and may contribute to its low rates
of receipt. Specifically, our study demonstrates that varenicline begins to be received when the
FDA approved it for treatment of tobacco use disorder. Over the study period, receipt of
varenicline reached its peak in 2007 and then fell sharply in 2008 (4.5% among PLWH and 4.8%

among PWoH to 2.9% and 2.8%). This finding potentially coincides with several cases in which
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depressed mood, agitation, changes in behavior, and suicidal ideation had been reported in
patients attempting to quit smoking while using varenicline [50], prompting an FDA warning.
For this reason and situations specifically involving veterans, the VHA has considered
varenicline a second-line treatment and strictly controls its use. Although several studies show
greater efficacy of varenicline over placebo, bupropion, and single as well as combination NRT
in achieving smoking cessation [100-102], and have demonstrated safety [103], provider
concerns about its neuropsychiatric effects persist to the detriment of providing a highly effective
medication for tobacco use disorder.

Despite great progress over the last 16 years, fewer than 35% of current smokers in our
study received smoking cessation medications in any given year, and approximately 50%
received them at least once over the entire study period. While adoption of population health
approaches to address tobacco use disorder have shown some success, there is considerable room
for improvement. Further, additional efforts may be needed to target PLWH due to their
increased susceptibility to tobacco-related illnesses. Notably, PWoH contributed more
observations to the study data than PLWH, suggesting that they either had more frequent clinic
visits or were asked their smoking status through clinical reminder more often than PLWH,
despite being otherwise demographically comparable. Continued efforts addressing current
smoking among PLWH are needed.

PLWH represent a vulnerable population at higher risk of risks due to smoking because
of compounded effects of health factors, putting them at high risk of disease, and social factors,
placing them in positions that perpetuate disparities [104, 105]. These include but are not limited
to discrimination, stigmatization, and loneliness [106], as well as low income and education

levels [31, 107]. In fact, despite comparable and sometimes greater utilization of treatment,
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higher rates of smoking persist among PLWH [99, 107]. In July 2012, the VHA created a
tobacco cessation handbook specifically for their HIV care providers [98], though further action
is needed that focus interventions and resources on PLWH.

This study has several limitations. Specifically, this cohort was comprised of and
describes veterans receiving care in the VHA and used data from VACS, which enrolls PWoH
matched on age, race/ethnicity, and site of care to PLWH. Thus, results may not be fully
generalizable to patients without HIV in the VHA or patients receiving care in other healthcare
systems. Additionally, clinical reminder smoking questions and responses, which enabled us to
identify veterans with and without HIVV who smoke, varied widely by site and over time until
October 2018. Despite this variation in implementation, clinical reminders have been found to
have substantial agreement with smoking status reported on survey [53].

Smoking cessation medications procured outside the VHA represent another potential
opportunity for misclassification. Even though NRT is available over-the-counter and
prescriptions can be filled at other pharmacies, veterans are less likely to obtain their medications
elsewhere because of low copayments within the VHA [83-85]. Furthermore, the VHA
prescription mail order service is highly rated and provides around 80% of VHA outpatient
medications [108]. Lastly, it is not clear whether non-receipt of smoking cessation medications
was due to patient unwillingness to quit, preference against pharmacotherapy, or missed
opportunity for the provider to encourage cessation treatment as this information was not
available.

Despite these limitations, our study has several strengths. Our study examines the extent
to which PLWH receive smoking cessation medications compared with demographically-similar

PWoH in the VHA, the largest system of health care and the largest provider of HIV care in the
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U.S. Previous studies have been limited by the number of PLWH receiving care in their health
systems, however, at least 25-51% of veterans infected with HIV in care are current smokers
[52] allowing for a large evaluation of pharmacotherapy receipt. Additionally, we were able
examine changes in smoking cessation medication receipt over a 16-year period and demonstrate
the potential impacts of several VHA-wide interventions to address tobacco use disorder.

In summary, as pharmacotherapy became standard care in treating tobacco use disorders,
rates of receiving key medications nearly doubled among PLWH and PWoH in the VHA. Much
of this improvement is likely driven by population-based policies that have made NRT more
accessible, as rates of other medications exhibited modest changes. This study provides
evidence that PLWH appear to be provided the opportunity to receive effective treatment at rates
similar to PWoH, though efforts to improve pharmacotherapy receipt should continue for both
groups given the known dangers of smoking. Finally, strategies must include a vulnerable
population approach in addressing tobacco use among PLWH who represent a subgroup of

veterans at higher risk of risks due to smoking relative to PWoH.
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4 Chapter 4. PRAGMATIC EFFECTIVENESS OF SMOKING
CESSATION MEDICATIONS AMONG PEOPLE LIVING WITH
HIV RECEIVING CARE IN THE NATIONAL VETERANS
HEALTH ADMNISTRATION

4.1 INTRODUCTION

People living with HIV (PLWH) are disproportionately represented among persons who
smoke in the United States (U.S.) and smoking is particularly dangerous for this population [1,
16, 54, 88, 107]. Several studies conducted in large U.S. health systems suggest that PLWH
want to stop smoking and receive smoking cessation medications at rates comparable to people
without HIV, but are less likely to quit [28, 92, 99]. Smoking cessation medications such as
nicotine replacement therapy (NRT), bupropion, and varenicline have known efficacy [109], yet,
trials of these principal pharmacotherapies have rarely focused on PLWH or patients with known
psychiatric or concurrent addiction behaviors [26, 110-113]. PLWH experience high rates of
depression, alcohol use disorder, and other substance use disorders [29, 34, 35], so much of the
existing literature ignores the clinical realities of a large segment of this population. Therefore,
pragmatic studies of PLWH in real-world clinical settings are needed to understand the
effectiveness of smoking cessation medications for PLWH.

The Veterans Health Administration (VHA) is the largest system of health care, the
largest provider of HIV care in the United States, and a setting in which a substantial number of
patients with HIV receive smoking cessation medications. Since 2006, 12717 PLWH have
received NRT, 6760 have received buproprion, and 2469 have received varenicline. Low receipt
of varenicline is due to VHA concerns over potential neuropsychiatric effects [50]. Despite its

demonstrated superiority in promoting cessation over other pharmacotherapies [49, 101, 102,
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114, 115], the VHA considers varenicline a second-line therapy. Thus, the VHA offers a unique
opportunity to evaluate the real-world effectiveness of smoking cessation medications among
PLWH.

In a national sample of veteran VHA patients with HIV in routine care, we sought to
assess whether and which medications are associated with smoking cessation (i.e. change in

smoking status from current to former smoker) over a six-year period.

4.2 METHODS

Study Data Sources and Sample

The Veterans Aging Cohort Study (VACS) includes electronic health record (EHR)
demographic, clinical, and pharmacy data for all PLWH receiving care in the VHA and is
updated annually to include veterans with new diagnoses of HIV infection [51, 52]. These data
are drawn an from the VHA Corporate Data Warehouse (CDW), a national data repository that
mirrors the EHR and incorporates data from the clinical and administrative systems into one
standard database structure for all users of VHA care [57].

For the present study, we identified PLWH from VACS who had documentation of
current smoking in the EHR resulting from an automated clinical reminder, prompting
documentation regarding tobacco use, between January 1, 2013 and December 31, 2018.
Utilization of these data to ascertain smoking status have been described in earlier studies and
have been shown to have substantial agreement with smoking status based on survey response
[53, 116]. In short, patients in primary care and mental outpatient health are screened once a
year for current smoking as facilitated by a clinical reminder that is embedded in the EHR,

serving to prompt providers to ask their patient about tobacco use. Patients who received a
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positive tobacco screen (classified as a current smoker) during the study period and were
screened again for tobacco use 9-15 months later were included in the study. Individuals
contributed only once to the data at first EHR-documentation of current smoking during the

study period.

Outcomes

Among those with current smoking who had a follow-up tobacco screen, we created a
dichotomous “smoking cessation” measure that categorized patients into those who changed
their smoking status from current smoker to former smoker and those who remained current
smokers. If patients had multiple screens documented in the EHR during the follow-up window,
we excluded those whose smoking status was not consistently identified as current smoker or

former smoker.

Primary independent measure

We used VHA pharmacy data to identify receipt of smoking cessation medications,
specifically prescriptions for NRT, bupropion, and varenicline that were filled between the date
of initial positive tobacco screen and the date of the subsequent tobacco screen in the follow-up
window. We created a categorical variable to compare no medications received (reference) with
receipt of single NRT, combination NRT, bupropion, or varenicline. We defined combination
NRT as having received two or more forms of NRT (gum, inhaler, lozenge, patch, or spray)
during the follow-up window. Bupropion and varenicline categories were defined as having

received these medications, even if NRT was also received in the time window.

Covariates
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We collected sociodemographic factors such as age, sex (male versus female),
race/ethnicity (Black, Hispanic, white, other), and site of care for each patient via the EHR.
“Other” race included American Indian or Alaska Native, Asian, and Native Hawaiian or Pacific
Islander. Since no measures of income or education are available in administrative data, VHA
eligibility status, which reflects dimensions of income, disability status, and health care coverage
for veterans, is commonly used as a proxy of socio-economic status [117, 118]. VHA criteria for
health care eligibility include either a service-connected disability or low financial resources.
Therefore, absence of a service-connected disability is an indicator for low socioeconomic status;
these were coded as non-service connected, service connection 50-100%, and service connection
<50%. Additionally, no measure of social support exists within the EHR, though marital status
has been used as a proxy for this measure in the VHA (married vs. unmarried) [119]. Unmarried
status included divorced, never married, separated, single, widowed/widower, and unknown.

Substance use and mental health comorbidity were ascertained through the EHR. We
assessed presence of unhealthy alcohol use by combining results from annual VHA implemented
alcohol screening using the three-item Alcohol Use Disorders Identification Test Consumption
(AUDIT-C) and ICD-9/10 diagnoses for alcohol use disorder (AUD). The AUDIT-C is a brief
alcohol screen, which is scored 0-12 (non-drinking to severe unhealthy alcohol use) and
validated to identify patients with unhealthy alcohol use; cut-points of 4 for men and 3 for
women maximize sensitivity and specificity [58]. We used the AUDIT-C score that occurred
most proximal to each initial positive tobacco screen, occurring within 0-365 days prior [119].
Patients with a diagnosis for AUD occurring 0-365 days prior to each initial tobacco screen were
also identified as having unhealthy alcohol use. Substance use disorder was similarly defined by

ICD-9/10 code for any drug use disorder or dependence. We defined presence of psychiatric
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condition if an ICD-9/10 code for bipolar disorder, major/minor depression, post-traumatic stress
disorder, schizophrenia, and/or other psychosis occurred 0-365 days prior to initial positive
tobacco screen.

HIV severity was measured using the VACS Index 2.0, a composite measure of HIV
severity that predicts all-cause mortality, cause-specific mortality, frailty, and other clinical
outcomes in PLWH [62]. VACS Index 2.0 includes CD4 cell count and HIV-1 RNA in
combination with other disease markers [65-67], and is generated using a combination of
administrative, clinical, and laboratory data. Individual components of VACS 2.0, such as HIV
viral load and CD4+ count, documented in the EHR closest to date of initial positive tobacco
screen, within 365 days prior to 90 days after, was used to calculate the continuous summary
score. The wider timeframe was applied to ensure that we include as much lab data as possible
in the analysis. Viral load was categorized into undetectable (<40 copies/ml), detectable, and
missing. CD4+ count was also categorized into the following groups: <200 cells/pL, 200-500

cells/uL, >500 cells/pL, and missing.

Analysis

We described the demographic and clinical characteristics of the sample, overall and by
smoking status at follow-up using chi-square tests of independence, Student’s t-test, and
Wilcoxon Rank-Sum test as appropriate.

To evaluate which pharmacotherapies were associated with smoking cessation we first
conducted bivariate comparisons of the prevalence of receiving different categories of smoking
cessation medications using chi-square tests. Subsequently, we fit marginal multivariable log-
linear regression models with a Poisson distribution to estimate the unadjusted and adjusted

relative risk (RR and ARR, respectively) and 95% confidence interval (CI) associated with
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smoking cessation for each medication relative to no medication. Models were adjusted for all
measured covariates in the domains already described. We used poisson, rather than logistic
regression, because the outcome was expected to be somewhat common, in which case odds
ratios may overestimate the associations [69, 70]. To account for the multi-level nature of the
data, we clustered by site of care and specified an exchangeable correlation structure. Also, we
applied a robust sandwich estimator to calculate standard errors and obtain a valid inference even
if the correlation structure was incorrectly specified [68-72].

In additional analyses, we employed inverse probability treatment weighting (IPTW)
adjustment, commonly used to estimate causal relationships in observational studies, that assign
weights to each treatment relative to the probability of selecting into that treatment given all
measured pretreatment covariates [23, 120]. A propensity score was estimated as the probability
of receiving each type of pharmacotherapy and a weight was calculated as the inverse of the
propensity score. We created a weighted model including all potential confounders to compare
average treatment effects (ATE) in the likelihood of each medication (treatment) to change
smoking status from current to former smoker compared with no medications (control).

All analyses were performed using Stata version 14 (Stata Corp, College Station, TX).

4.3 RESULTS

Between January 1, 2013 and December 31, 2018, 11915 PLWH had documentation of
current smoking. Among these patients, 1239 (10%) had stopped smoking (became former
smokers) 9-15 months later. A summary of patient characteristics are presented in Table 4.1,
overall and by smoking status. In general, the study population was predominantly male (97%)
with an average age of 54.5 years; approximately, 51% were Black, 15% were married, and 49%

had a non-service connected disability status. Additionally, 45% of the study population had
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unhealthy alcohol use, 18% had a substance use disorder, 50% had a psychiatric disorder, and
41% had undetectable HIV viral load.

When comparing PLWH who continued to smoke to those who had stopped smoking
(Table 4.1), those who had stopped were more likely to be older, married, have a higher service
connection rating, and a larger proportion were Hispanic (all p-values <0.05). Those who had
stopped smoking were also less likely to have unhealthy alcohol use, substance use disorder, and
lower HIV viral loads compared with current smokers (all p-values<0.05). Comparing
individual smoking cessation medications, 20% and 25% of former smokers and current smokers
had received NRT, respectively; 12% and 9% had received bupropion; and 2% and 1% had
received varenicline (p<0.001). In both groups, 66% received no smoking cessation medication
(Table 4.1).

When comparing the study population by smoking cessation medication (Table 4.2), the
treatment groups appeared to be statistically different in all characteristics except for sex and
unhealthy alcohol use. Patients who identified as white or were generally healthier were more
likely to receive varenicline over patients of color or sicker patients (p<0.001). Those who had a
psychiatric diagnosis in the last year were more likely to have received bupropion (p<0.001).

Unadjusted and adjusted relative risks of smoking cessation for single NRT, combination
NRT, bupropion, or varenicline compared with receiving no medication were similar (Table 4.3).
In the full model that included sociodemographics, substance use variables, presence of
psychiatric condition, and HIV viral load, those who received combination NRT had a 3% lower
likelihood of smoking cessation compared with those who received no medication (ARR 0.97,
95% C10.96, 0.99). However, those who received bupropion had a 3% greater likelihood of

smoking cessation compared with those who received no medication (ARR 1.03, 95% CI 1.01,
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Table 4.1: Characteristics of PLWH in the VHA who Smoke between 2013 and 2018 (N=11915), by Smoking

Status at 9-12 Month Follow-up

Smoking Status at 9-12 Month Follow-up

PLWH with
Current Continued Stopped
Smoking at Smoking Smoking p value
Initial Screen (n=10676) (n=1239)
(n=11915)
SOCIODEMOGRAPHIC FACTORS

Age, mean (SD) 54.5 (10.3) 54.3 (10.2) 55.7 (11.0) <0.001

Male, n (%) 11508 (97) 10308 (97) 1200 (97) NS

Race/ethnicity, n (%) <0.001

Black 6074 (51) 5459 (51) 615 (50)
Hispanic 779 (7) 664 (6) 115 (9)
Other 366 (3) 334 (3) 32(3)
White 4696 (39) 4219 (40) 477 (39)
Married, n (%) 1816 (15) 1595 (15) 221 (18) 0.02
VHA Eligibility Status, n (%)
Non-service connected 5799 (49) 5200 (49) 599 (48) 0.002
Service connection 50-100% 3950 (33) 3493 (33) 457 (37)
Service connection <50% 2144 (18) 1963 (18) 181 (15)
Other 22 (0.2) 20 (0.2) 2(0.2)
SUBSTANCE USE / MENTAL HEALTH
COMORSBIDITY
Unhealthy alcohol use, n (%) 5338 (45) 4816 (45) 522 (42) 0.03
Alcohol use unknown 115 (1) 108 (1) 7 (0.6)
Substance Use Disorder, n (%) 2170 (18) 2010 (19) 160 (13) <0.001
Psychiatric disorders, n (%) 5946 (50) 5332 (50) 614 (50) NS
HIV SEVERITY

HIV RNA Viral load, median (IQR) 28 (20, 87) 30 (20, 99) 20 (20, 50) <0.001
Undetectable, n (%) 4892 (41) 4313 (40) 579 (47) <0.001
Detectable 4523 (38) 4107 (38) 416 (34)

Missing 2500 (21) 2256 (21) 244 (20)

CD4+ Count, median (IQR) 544 (344,768) 543 (340,764) 555 (371, 788) NS
>500 cells/pL 5168 (43) 4608 (43) 560 (45) NS
200-500 cells/pL 3222 (27) 2875 (27) 347 (28)
<200 cells/pL 1005 (8) 916 (9) 89 (7)

Missing 2520 (21) 2277 (21) 243 (20)
VACS Index 2.0, mean (SD) 48.0 (17.2) 48.1 (17.2) 47.2 (17.8) NS
SMOKING CESSATION MEDICATIONS <0.001

None, n (%) 7834 (66) 7013 (66) 821 (66)
Nicotine Replacement Therapy, n (%) 2869 (24) 2623 (25) 246 (20)
Single NRT 833 (7) 735 (7) 98 (8)
Combination NRT 2036 (17) 1888 (18) 148 (12)
Bupropion, n (%) 1052 (9) 908 (9) 144 (12)

Varenicline, n (%) 160 (1) 132 (1) 28 (2)

Note: Numbers may vary by category due to missing data. Percentages may not add up to exactly 100 due to rounding
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Table 4.2: Characteristics of PLWH in the VHA who Smoke between 2013 and 2018 (N=11915), by Smoking Cessation Medication—No

Medication, Single NRT, Combination NRT, Bupropion, and Varenicline

No Medication Single NRT Com’\E)IIQn_Iziltlon Bupropion Varenicline value
(n=7834) (n=833) (n=2036) (n=1052) (n=160) P
SOCIODEMOGRAPHIC FACTORS
Age, mean (SD) 54.9 (10.4) 54.0 (10.5) 54.0 (9.8) 52.5(10.4) 53.9(10.2) <0.001
Male, n (%) 7574 (97) 814 (98) 1957 (96) 1006 (96) 157 (98) NS
Race/ethnicity, n (%) <0.001
Black 3974 (51) 423 (51) 1108 (54) 509 (48) 60 (38)
Hispanic 532 (7) 42 (5) 119 (6) 79 (8) 74
Other 245 (3) 23(3) 49 (2) 44 (4) 5(3)
White 3083 (39) 345 (41) 760 (37) 420 (40) 88 (55)
Married, n (%) 1191 (15) 119 (14) 303 (15) 174 (17) 29 (18) <0.001
VHA Eligibility Status, n (%) <0.001
Non-service connected 3962 (51) 450 (54) 939 (46) 377 (36) 71 (44)
Service connection 50-100% 2391 (31) 229 (27) 765 (38) 512 (49) 53 (33)
Service connection <50% 1470 (19) 151 (18) 326 (16) 161 (15) 36 (23)
Other 11 (0.1) 3(0.4) 6 (0.3) 2(0.2) 0(0)
SUBSTANCE USE/ MENTAL HEALTH
COMORSBIDITY
Unhealthy alcohol use, n (%) 3470 (45) 393 (48) 923 (46) 474 (45) 78 (49) NS
Substance Use Disorder, n (%) 1223 (16) 149 (18) 528 (26) 252 (24) 18 (11) <0.001
Psychiatric disorders, n (%) 3433(44) 389 (47) 1240 (61) 811 (77) 73 (46) <0.001
HIV SEVERITY
VACS Index 2.0, mean (SD) 48.9 (17.8) 49.6 (18.9) 48.8 (16.9) 45.1 (15.8) 43.8 (12.8) <0.001
HIV RNA Viral load, n (%) <0.001
Undetectable 3294 (42) 333 (40) 767 (38) 428 (41) 70 (44)
Detectable 2986 (38) 286 (34) 808 (40) 389 (37) 54 (34)
Missing 1554 (20) 214 (26) 461 (23) 235 (22) 36 (22)
CD4+ Count, n (%) <0.001
>500 cells/pL 3390 (43) 336 (40) 884 (43) 475 (45) 83 (52)
200-500 cells/pL 2194 (28) 193 (23) 526 (26) 273 (26) 36 (22)
<200 cells/pL 694 (9) 83 (10) 161 (8) 61 (6) 6 (4)
Missing 1556 (20) 221 (27) 465 (23) 243 (23) 35(22)

Note: Numbers may vary by category due to missing data. Percentages may not add up to exactly 100 due to rounding
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1.05). Though few patients received varenicline, those that did had a 7% greater likelihood of
smoking cessation compared with those who received no medication (ARR 1.07, 95% CI 1.02,
1.11). There was no statistically significant difference in likelihood of smoking cessation
between patients who received single NRT and patients who received no medication (ARR 1.01,

95% Cl 0.99, 1.03) (Table 4.3).

Table 4.3: Unadjusted and Adjusted Estimates of Stopping Smoking 9-12 Months after Initial Tobacco Use Screen by
Smoking Cessation Medication Received among PLWH in the VHA who Smoke between 2013 and 2018 (N=11915)

Model 1 Model 2 Model 3 Model 4
Average Treatment Average Treatment Effect
Unadjusted Relative  Adjusted Relative Effect without with Inverse Probability
Risk (95% CI) Risk (95% CI) Adjustment Treatment Weighting
(95% CI) (95% CI)
None (Reference) -- -- -- --
Single NRT 1.01(0.99, 1.03) 1.01 (0.99, 1.03) 0.01 (-0.01, 0.04) 0.02 (-0.01, 0.04)
Combination NRT 0.97 (0.96, 0.98) 0.97 (0.96, 0.98) -0.03 (-0.05, -0.02) -0.03 (-0.04, -0.01)
Bupropion 1.03 (1.01, 1.05) 1.03 (1.01, 1.05) 0.03 (0.01, 0.05) 0.03 (0.002, 0.05)
Varenicline 1.06 (1.02, 1.11) 1.07 (1.02, 1.11) 0.07 (0.01, 0.13) 0.05 (0.0001, 0.11)

Models 2 and 4 adjusted for sociodemographic characteristics, substance use, psychiatric conditions, and HIV viral load

Results from the propensity score weighted analyses were generally similar. In the full
model comparing the treatment group and controls, the average treatment effect based on IPTW
indicated that combination NRT resulted in a 3% lower likelihood of smoking cessation (ATE -
0.03, 95% CI -0.04, -0.01) while bupropion resulted in a 3% greater likelihood of cessation (ATE
0.03, 95% C1 0.002, 0.05). Varenicline resulted in a 5% greater likelihood of smoking cessation,
though confidence intervals were wide due to the small number of observations (ATE 0.05, 95%
C10.0001, 0.11). There was no statistically significant difference in likelihood of smoking
cessation between patients who received single NRT and patients who received no medication

(ATE 0.01, 95% CI -0.01, 0.04) (Table 4.3).

51



4.4 DISCUSSION

This is the first study to our knowledge to investigate the pragmatic effectiveness of
principal smoking cessation pharmacotherapies among a diverse patient population of PLWH
who smoke in routine care. Our results suggest that PLWH who had received bupropion and
varenicline were more likely to quit smoking compared to those who received no medication,
and that those who received single or combination NRT were not. However, clinical indication
bias remains difficult to eliminate, especially among those who received varenicline likely due to
the small sample size and complicated nature of its prescription in the VHA.

Few studies exist to assess either efficacy or effectiveness of pharmacologic treatments
for smoking cessation among PLWH. However, our results agree with existing literature that
suggest bupropion and varenicline are effective treatments for tobacco use disorder and are
possibly more effective than NRT in promoting smoking cessation. In a prospective cohort
study among PLWH, bupropion appeared to be effective in the treatment of tobacco use disorder
among PLWH with no interactions with antiretroviral (ART) drugs [25]. Several studies, RCT
and observational, suggest that varenicline may be more effective in promoting smoking
abstinence over other pharmacotherapies without difference in safety profile among participants
on combination ART and those not on ART [23, 27, 110]. One observational study even
included patients with known mental health illness [23]. RCTs and observational studies among
PLWH receiving NRT, usually in addition to counseling or another intervention, report
abstinence rates comparable to general population studies and feasible integration of smoking
cessation interventions in clinical HIV treatment settings [22, 26, 121, 122]. Surprisingly, in our

study population, single NRT was not shown to be associated with a smoking cessation, and
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combination NRT was found to be associated with continued smoking when compared with no
medication.

NRT is the most commonly used smoking cessation pharmacotherapy. In our study, it
accounted for over 70% of the medications received to quit smoking and is frequently used in
combination with other forms of NRT, other pharmacotherapies, and non-pharmacologic
treatment [45]. Specifically, the VHA has adopted policies to make NRT more accessible to
patients [95] whereas other smoking cessation medications have greater considerations, even
restrictions, for its use. Though bupropion is considered a first-line therapy, it has potential
interactions with certain forms of ART that providers must consider [96], and is also
contraindicated for patients experiencing or being treated for certain mental health and
cardiovascular conditions [97, 98]. Despite this, the majority of patients receiving bupropion had
a known psychiatric disorder, since it is also used to treat certain forms of depression [123].

Within the VHA, varenicline is a second-line therapy and patients who may be
considered to receive varenicline are required to have been previously unsuccessful at quitting
with NRT and combination therapies [98]. Therefore, it is possible that the patients receiving
NRT products are early in their cessation journey or that those receiving bupropion or
varenicline are potentially more motivated to quit. Without pack year data or other measures for
smoking intensity or quit motivation, it is difficult to understand the relationship between NRT
and smoking cessation found in our study. Future studies with greater availability of refined data
regarding tobacco use are needed to further understand associations between smoking cessation
medications and smoking cessation among PLWH in pragmatic clinical settings.

Clearly, the principal pharmacotherapies used to treat tobacco use disorder are prescribed

differentially in clinical settings and especially within the VHA. We used IPTW to adjust for
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confounding by indication and selection bias, although it is possible that these techniques do not
fully account for the differences seen in groups receiving each pharmacotherapy. Treatment
choice is influenced by a number of factors that relate to smoking cessation, but are often not
perfectly recorded or measurable in the types of electronic data sources that were used in our
analyses. When these are not measured or not measured precisely, analyses can result in biased
estimates, confidence interval undercoverage, and inability to determine causality [124].

Other limitations of this study include misclassification bias. Follow-up tobacco screen from
automated clinical indicators in the EHR were used to identify current smokers who changed
their smoking status to former smoker. However, it is unclear how this outcome relates to
successful cessation and whether these individuals remained former smokers in subsequent
screens. Lastly, there is no way to determine whether patients who received medications actually
used them or used them correctly. Consequently, we had to assume perfect adherence.

Despite these limitations, this study is a novel examination in the pragmatic effectiveness
of the principal pharmacotherapies reflected in the usual practice decisions that providers make
to treat tobacco use disorder among a complex and diverse population of PLWH. Our results
support findings from prior studies that indicate bupropion and varenicline may be more
effective in treating tobacco use disorder over other medications and are both potentially
underutilized in the VHA. This practice has implications in the ability to prescribe what has

been demonstrated as the most effective medication for treating tobacco use disorder.

54



5 Chapter 5. CONCLUSIONS

5.1 SUMMARY OF FINDINGS

This dissertation sought to answer three questions regarding PLWH and the receipt of
effective pharmacologic treatments for smoking cessation that have not been adequately
explored in the literature. This body of work is important for increasing access to and use of
smoking cessation pharmacotherapy among PLWH for whom tobacco use is extremely
dangerous.

In Chapter 2, we found that PLWH were less likely to receive NRT (though not other
medications), compared with those who are HIV-uninfected in a cross-sectional analysis among
a cohort of surveyed VACS participants. We also found that, among PLWH, those who had
been diagnosed with a psychiatric disorder or pulmonary disease in the year prior to survey were
more likely to receive pharmacotherapy compared with those without these diagnoses. PLWH
who were contemplating cessation were also more likely to receive these medications compared
to those who were not. Importantly, in this surveyed cohort, alcohol use, substance use, and
sociodemographic characteristics were not found to be associated with receiving smoking
cessation medications despite prior literature suggesting otherwise. Recent diagnosis for CVD
was also not found to be associated with received pharmacotherapy, representing missed
opportunities to address tobacco use.

Interestingly, in Chapter 3, we found that PLWH were slightly more likely to receive
NRT compared with uninfected VACS participants among all observations in which current
smoking was documented in the EHR from 2003 to 2018. We also found that the rate of change

in receiving any smoking cessation medication per year improved for both populations, though it
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was slightly greater among PLWH. Over the study period, receipt of smoking cessation
medications, specifically NRT, nearly doubled. No previous studies had examined change in
pharmacotherapy receipt over time within a large health care system, and this dissertation
provides evidence that PLWH appear to be provided the opportunity to receive effective
treatment at rates similar to the uninfected within the VHA.

The discrepancy between the findings in Chapters 2 and 3 underscores the limitations of
cross-sectional data and the potential for sampling bias among a surveyed cohort. Possibly, this
highlights that changes may have occurred over time in care. However, among individual
patients included in the analysis in Chapter 3, a slightly smaller and statistically significant
proportion of PLWH received smoking cessation medications during the study period compared
with the uninfected (in agreement with the finding in Chapter 2). This suggests that perhaps
fewer individuals with HIV are receiving pharmacotherapy, but those who do may be receiving it
repeatedly over time.

In Chapter 4, we found that bupropion and varenicline were associated with a change in
smoking status from current to former smoker and may be more effective than NRT and
combination NRT in promoting cessation among PLWH. Single NRT was not associated with
smoking cessation, and combination NRT was found to be associated with remaining a current
smoker compared with those who received no medication. However, likely due to complex
prescription practices within the VHA and contraindications specific to bupropion and
varenicline, clinical indication bias was difficult to eliminate. Still, it is possible that the VHA is
underutilizing highly effective medications for the treatment of tobacco use disorder. To the best
of our knowledge, we are the first to compare the effectiveness of the principal

pharmacotherapies in a routine care setting among PLWH.
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5.2 POLICY IMPLICATIONS

There is evidence to suggest that the VHA has made great progress in making smoking
cessation a public health priority for their patients with and without HIV, however, this
dissertation identified several gaps. First, we found that PLWH were receiving smoking
cessation medications at slightly higher rates over the uninfected, but that receipt of
pharmacotherapy remains low in general. Also, while there did not appear to be treatment
disparities among PLWH on the basis of race/ethnicity, alcohol and substance use, or depression,
PLWH who had recently been diagnosed with CVD represent a patient population to which
greater attention to tobacco use ought to be paid. Whereas a recent diagnosis for pulmonary
disease may prompt receipt for smoking cessation medication, as seen in Chapter 2, so too
should a CVD diagnosis.

Second, bupropion and varenicline appear to be underutilized, highly effective smoking
cessation medications for the treatment of tobacco use disorder. Even though receipt of NRT has
doubled since 2003, many patients are still not being reached, and rates of receiving bupropion
and varenicline are lagging. In Chapter 3, we found that rates of receiving bupropion were
stagnant among PLWH and decreasing among the HIV-uninfected despite it being associated
with a greater likelihood of cessation found in Chapter 4. Our findings also support those of
prior studies that suggest varenicline may be the most effective pharmacotherapy in promoting
smoking cessation. For this reason, there is evidence to prompt re-examination of VHA policies
on varenicline, its guidance for prescription, and its second-line status.

Lastly, given that smoking rates remain exceptionally high among PLWH and cessation
illusive (e.g., our study showed only 10% of PLWH stopped smoking 9-12 months after tobacco

use screening), standard care services and population health approaches appear inadequate. The
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VHA offers the National VA Quitline, the Smokefree VET texting program, and counseling
services, but these programs are not tailored to PLWH. Strategies to reduce smoking prevalence
and the burden of disease due to smoking must include a vulnerable population approach that
includes a greater understanding for the lived experience of PLWH who smoke, better tools for

providers that reflect this, and policies that specifically target PLWH.

5.3 FUTURE DIRECTIONS

The population studied in this dissertation was solely comprised of veterans receiving
care in the VHA. These examinations must be conducted in other populations of PLWH and in
other health care systems. Furthermore, PLWH are not monolithic and there are subgroup
analyses that may follow the findings discussed in this dissertation. Although disparities in
receiving smoking cessation pharmacotherapy were not found on the basis of alcohol or
substance use, future studies may need to investigate strategies to engage people with high
alcohol use and injection drug use in effective treatment. Sexual and gender minorities are
another highly vulnerable population that have overlapping characteristics related to smoking,
HIV infection, substance use and depression that may require further exploration. These groups
constitute an intersectionally marginalized population at compounded risk of risks by belonging
to several socially stigmatized groups [104, 125, 126].

Moreover, this dissertation focused on patient characteristics at the individual level that
may affect receipt of effective pharmacologic treatments to quit smoking. Other factors that are
likely to contribute to smoking and cessation behavior include community level factors, which
exert great influence among PLWH because of the risk environment in which they live and
strong social ties and norms they impart on each other [127, 128]. Interpersonal relationships are

also highly determinant of behavioral social norms such as smoking and other addiction
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behaviors [39, 128]. Lastly, PLWH in the U.S. are often exposed to a variety of chronic stressors
including racism/discrimination, stigmatization, and loneliness [106]. Psychosocial factors such
as perceived stress due to racism and stigma—structural issues manifested at the individual
level—is further associated with greater engagement in high-risk behaviors as coping
mechanisms [129, 130]. High levels of perceived stress are associated with smoking initiation,
increased smoking levels, and fewer successful smoking cessation attempts [131]. These
domains are not able to be deciphered from the EHR, which was the primary data source for this
dissertation, and additional study designs are recommended.

Few studies describe smoking cessation programs targeting PLWH and fewer still openly
address these other, more upstream, influences in tobacco use behavior. For example, in one
ongoing study titled Improving the Reach and Effectiveness of Smoking Cessation Services
Targeted to Veterans Living with HIV (NCT04505371), interventionists engage PLWH who
smoke in motivational interviewing techniques that cover a range of behaviors including
medication adherence, mood/stress management, other substance use and health behaviors. This
study will compare standard care services offered by the VHA with this innovative,
comprehensive wellness approach tailored to the needs of the participant.

Additionally, qualitative approaches [132] would be of particular value to complement
the quantitative, large dataset methods presented in this dissertation. Critical gaps in knowledge
remain, as well gaps in appreciation, consideration, and empathy for PLWH who struggle to
become and remain smoke-free in the face of many chronic stressors. Mixed methods
approaches may better formulate effective smoking cessation strategies, support, and messaging
among a vulnerable population in whom the prevalence of smoking is high and the burden is

great.
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