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Harm reduction for smokers living with HIV
Jonathan Shuter, Krishna P Reddy, Emily P Hyle, Cassandra A Stanton, Nancy A Rigotti

Tobacco use is now a leading cause of death in people living with HIV in the USA. Increasing cessation rates in this 
group is a public health priority, yet the results of clinical trials aimed at optimising tobacco treatment strategies have 
been largely disappointing. Combinations of behavioural and pharmacological cessation therapies in people living 
with HIV have yielded increases in short-term quit rates, but few have shown long-term efficacy. Even with aggressive 
therapy combining intensive behavioural treatment with pharmacological agents, most smokers living with HIV 
continue to smoke. The generalised approach to tobacco treatment that prevails in guidelines and in clinical practices 
might do a disservice to these individuals, who represent a sizable segment of the population of people living with 
HIV. Harm reduction is a sensible and needed approach for smokers living with HIV who are unable or unwilling to 
quit. In this Viewpoint, we take an expansive view of harm reduction to include not only cutting down on cigarette 
intake for persistent smokers, but also reducing smoking’s downstream health effects by increasing lung cancer 
screening and by controlling concurrent cardiovascular risk factors, especially hypertension and hyperlipidaemia.

Introduction
Just over 20 years ago, Raymond Niaura and colleagues 
authored a prescient editorial about HIV infection, AIDS, 
and smoking cessation.1 This editorial was the first high-
profile paper to bring attention to a looming public 
health problem. The landscape of HIV infection was 
vastly different back then. It had been only 4 years 
since the introduction of HIV-1 protease inhibitors—the 
emergence of the modern antiretroviral therapy (ART) 
era. In 2000, the most common ART regimens still 
necessitated the ingestion of multiple pills with more 
pronounced side-effects than current treatments, and 
rates of HIV-related infections and neoplasms were just 
beginning to fall. Tobacco use, although epidemic among 
people living with HIV in the USA, was far down on the 
list of priorities in the clinical care of patients. The largest 
study of the health effects of tobacco use on people living 
with HIV at the time, published in 1997, concluded that 
“cigarette smoking does not have a major effect on the 
progression of HIV-1 infection to AIDS or death but may 
affect the incidence of oral thrush”2—in retrospect, 
a grave underestimation of the future importance of 
the problem. Some experts have lamented that many 
HIV care practitioners treated cigarette smoking as an 
allowable vice.3 In their editorial,1 Niaura and colleagues 
accurately predicted that traditional tobacco treatment 
approaches might be less effective in people living with 
HIV given the array of sociobehavioural and medical 
challenges that these people are faced with.

This Viewpoint addresses the limited success that 
strategies intended to increase smoking cessation rates 
in people living with HIV have yielded, and we argue 
that a harm reduction approach, defined by Mary Hawk 
and colleagues in their recent review as “reducing 
the negative effects of health behaviours without neces
sarily extinguishing the problematic health behaviours 
completely,”4 might yield greater net benefits on a 
population level.

Most of the literature used to guide our recom
mendations derives from research done in the USA, and, 
thus, care providers in the USA might be the most 

suitable target for this Viewpoint. However, tobacco use 
in people living with HIV is an international problem, 
and many of the opinions voiced in this Viewpoint are 
applicable regardless of the treatment setting.

We hope this Viewpoint will help to begin shifting the 
idea of tobacco treatment in the setting of comprehensive 
HIV care from a strictly all-or-none cessation approach, 
which succeeds for only a small minority of smokers 
living with HIV, to a harm reduction approach that might 
extend substantial benefit to both those who are able to 
quit and to the majority who continue smoking.

Tobacco use: the scope of the problem
Population-based surveys suggest that approximately 
half of people living with HIV in the USA are current 
cigarette smokers,5,6 more than triple the prevalence in 
all US adults,7 and 15–20% of cigarette smokers living 
with HIV use other tobacco products as well, most 
commonly cigars.8,9 Cigarette smoking is a risk factor 
for a range of infectious (eg, bacterial pneumonia, 
tuberculosis, and Pneumocystis jirovecii pneumonia)10 
and non-infectious diagnoses (eg, lung cancer, myo
cardial infarction, stroke, and emphysema),11–13 and 
tobacco use has emerged as a leading killer of people 
living with HIV in the USA and Europe in the past 
decade14,15 and the most influential factor perpetuating 
the survival gap between those living with and without 
HIV.16 The overlap of tobacco use and HIV is not limited 
to high-income countries. Although North America and 
west and central Europe have the highest prevalences of 
smoking among people living with HIV, the absolute 
burden of tobacco use is highest in eastern and southern 
Africa, Asia, and the Pacific.17 People living with HIV 
in low-income and middle-income nations worldwide 
have significantly higher cigarette smoking prevalences 
than people without HIV in those regions.18 Current 
projections for people living with HIV in care in the 
USA estimate that a staggering 9·3% of them—almost 
60 000 people—will die of lung cancer if patterns 
of tobacco use do not change.11 Unfortunately, many 
more are destined to die from tobacco-attributable 
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cardiovascular disease, non-neoplastic pulmonary 
disease, and other malignancies.19–21

Smoking cessation: the ongoing challenge
Encouraging smokers living with HIV to quit for life, 
keeping ex-smokers from relapsing, and preventing 
youth with and at risk for HIV from initiating tobacco 
use, are currently, and should remain, among the main 
goals of comprehensive HIV care. Getting people living 
with HIV who smoke cigarettes to quit is difficult, and 
most attempts end in failure. Interested individuals are 
encouraged to review the excellent qualitative research 
published by Nancy Reynolds and colleagues,22 to hear 
the voices and opinions of those with lived experience 
as they reflect on smoking and quitting in the context of 
the life experiences of people living with HIV. In this 
Viewpoint, we do not intend to minimise the importance 
of smoking cessation or to disparage the efforts of the 
many clinicians, public health agencies, and researchers 
who are making abstinence from tobacco products their 
priority. Indeed, we count ourselves among them. None
theless, it would be unrealistic to ignore the facts. 
Although the scientific literature regarding tobacco 
treatment for people living with HIV might be limited 
by the heterogeneity of populations and treatment and 
control conditions, multiple randomised controlled trials 
of evidence-based tobacco treatments have been com
pleted in people living with HIV. However, only two trials 
have shown efficacy in promoting abstinence at their 
definitive endpoints (ie, at 6 months or more)23,24 and one 
other trial showed a cessation advantage in recipients 
receiving intervention at a late timepoint (at least 1 year 
after initial enrolment).25 Two of these trials compared 
an intensive, social cognitive theory-based, multisession 
behavioural intervention plus an offer of nicotine 
replacement therapy with control conditions that in
cluded an offer of nicotine replacement therapy,23,25 
and the other trial compared varenicline with placebo 
in a cohort of smokers living with HIV, all of whom 
were offered multisession, one-on-one, face-to-face 
cessation counseling.24 Notably, abstinence rates in these 
three successful studies were at best modest, at 
15·0%,23 14·6%,24 and 12·7%.25 The dominant theme in 
these studies is that intensive interventions sometimes 
yield short-term increases in quit rates (at ≤3 months) 
but that long-term cessation is a largely elusive goal.26 
The Infectious Diseases Society of America’s primary 
care guidance for people living with HIV, updated in 
November, 2020, advises providers that “[a]ll patients 
who smoke should be strongly encouraged to stop 
smoking and offered smoking cessation assistance. 
Screening for smoking should be done at every healthcare 
encounter”.27 These recommendations are sensible, 
but they do not offer guidance on how to achieve 
the cessation goal. Without citing any evidence-based, 
efficacious treatments, the practical value of these 
recommendations to providers and patients is limited. 

Barring a dramatic advance in tobacco treatment and 
control, most people living with HIV who are smokers 
are going to continue smoking into the future.

Harm reduction: a different approach
The term harm reduction entered the mainstream 
medical literature in the late 1980s and focused on 
controlling the risk of HIV acquisition by modifying 
behaviours associated with substance use.28,29 Since that 
time, the application of harm reduction has expanded to 
include behaviours associated with sexual risk, alcohol 
use, and tobacco use.30–32 One attraction of the harm 
reduction approach is that this method is already deeply 
embedded in many aspects of HIV care. The typical 
HIV clinic posts many signs, flyers, and pamphlets 
encouraging the mitigation of sex-related and drug 
use-related behaviours associated with risk. The harm 
reduction message is thoroughly familiar to most, if 
not all, people living with HIV in the USA. The proven 
effectiveness of this message at reducing sex-related and 
drug use-related behaviours that confer risk for HIV 
transmission offers hope that analogous strategies might 
be helpful in controlling tobacco use.33

In the context of tobacco treatment, harm reduction 
is largely focused on reducing average daily cigarette 
intake (cigarettes per day [CPD]) or cutting down, or 
transitioning to an alternative tobacco or nicotine product 
believed to confer less harm. In this Viewpoint, we 
also discuss strategies, consistent with the expansive 
definition of harm reduction, that are likely to reduce 
tobacco-related morbidity and mortality in smokers 
living with HIV, such as intensified screening for 
lung cancer, and mitigation of other cardiovascular risk 
factors that might act in concert with tobacco use to 
cause harm.

Cutting down
Smokers living with HIV who do not quit should be 
encouraged to cut down, a goal that is realistic for most 
smokers (figure). Even though the literature regarding 
tobacco treatment is dominated by studies with cessation 
as their primary outcomes, reduction in cigarette intake 
is a worthy objective for at least two reasons. First, 
although there is no low-level threshold of cigarette use 
that is considered safe,34 smoking less decreases tobacco-
related morbidity and mortality. Large, population-
based surveys in the USA (>500 000 participants) show a 
definitive survival advantage for lighter smokers versus 
heavier smokers.35,36 Based on modelling analyses, our 
group has estimated a 34·9% reduction in lung cancer 
mortality among light smokers living with HIV versus 
heavy smokers living with HIV.11 Large cohort studies 
have also shown an unequivocal dose–response associ
ation between CPD and cardiovascular disease risk 
and mortality.37,38 These studies did not do longitudinal 
analyses of smokers who changed their CPD over 
time, so the benefits that accrue to a population of 
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cigarette smokers who cut down, the timing of such risk 
reduction, and the stability of risk reduction in the face of 
a CPD dynamic that might include periods of higher 
smoking rates are not well defined. Moreover, a clinician’s 
or a researcher’s ability to precisely quantitate CPD 
relies on self-reporting, with its attendant potential of 
unreliability. However, based on what is known, it is 
very probable that a transition from heavier smoking to 
lighter smoking will decrease the risk of lung cancer and 
cardiovascular disease over time. Second, the so-called 
reduce-to-quit approach is an important and underused 
method for tobacco treatment that yields cessation rates 
similar to traditional interventions involving the abrupt 
quitting of smoking.39 Robust literature suggests that 
reducing CPD predicts future cessation and is a frequent 
action towards that goal.40 We are not aware of any 
previous reduce-to-quit research in people living with 
HIV, and we believe this research is a worthy area of 
future scientific enquiry.

A meta-analysis in 2016 evaluated the evidence base for 
various harm reduction strategies for cigarette smokers.41 
The authors concluded that there is adequate evidence 
that nicotine replacement therapy can reduce CPD in 
those who do not wish to quit. Other treatments that 
have been tried include behavioural therapy, brief advice, 

electronic cigarettes, snus, bupropion, and varenicline, 
but the few available studies were insufficient to reach 
any conclusions regarding their efficacy.

We have shown in two separate randomised controlled 
trials8,23 that most smokers living with HIV can reduce 
their CPD over 24 weeks of follow-up. In both of 
these studies, done in three different cities in the USA, 
participants were randomly assigned 1:1 to either an 
intensive cessation programme designed specifically for 
people living with HIV or to a control condition with 
minimal cessation counselling. All participants were 
offered a 12-week course of nicotine replacement therapy. 
Although assignment to intensive counselling conferred 
a cessation advantage, when successful quitters were 
excluded from the analyses most of the participants in 
the intervention and control groups had significantly 
reduced their CPD at 24 weeks compared with baseline 
(p<0·001 in all comparisons), and the magnitude of 
reduction was similar in both groups for both trials 
(figure).8,23 In the aggregate sample of over 600 smokers 
living with HIV followed up for 24 weeks (excluding 
those who quit), 70·2% reduced, 15·8% did not change, 
and 14·0% increased their CPD. Notably, the control 
participants, who received minimal cessation counsel
ling, reduced their CPD at similar rates to those allocated 
to intensive tobacco treatment. Nicotine replacement 
therapy probably had a role in reducing CPD rates, but 
the 12-week supply had finished in almost all participants 
by the 24-week timepoint. Our data suggest that most 
smokers living with HIV can succeed in cutting down 
their tobacco use at 24 weeks, which is a far greater 
proportion than those who can quit completely. These 
findings have important implications for the risk of 
tobacco-associated morbidity and mortality among 
continued smokers living with HIV, and highlight the 
potential positive effect that even brief cessation 
counselling can offer.

Although we believe that encouraging smokers living 
with HIV who cannot or will not quit to cut down is a 
worthwhile endeavour, shortcomings of this approach 
require mention. Smokers who reduce their daily cigarette 
consumption might offset some or all of the potential 
benefit by compensatory smoking behaviours (eg, inhaling 
more deeply).42 Smokers might also under-report their 
daily cigarette consumption,43 and there is no readily 
available biomarker to verify their estimates.

Using alternative products
The use of electronic nicotine delivery systems (also 
known as ENDS, and referred to as e-cigarettes henceforth) 
as a means of decreasing combustible tobacco intake is a 
subject of intense interest and substantial controversy.44 
Little is known about the effect of e-cigarettes on tobacco 
use-related behaviours in people living with HIV, and 
research has been slowed by the emergence of e-cigarette, 
or vaping, product use-associated lung injury in 2019. 
One small pilot study of e-cigarettes reported a statistically 

Figure: Change in CPD from baseline to 24 weeks among participants who did not quit smoking
Trial 1 refers to the 2020 randomised controlled trial8 and trial 2 refers to the 2021 randomised controlled trial.23  
CPD=cigarettes per day.
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significant decrease in CPD and an increase in motivation 
to quit in a group of 19 cigarette smokers living with HIV 
(p<0·001).45 Notably, high-quality research does support 
the efficacy of e-cigarettes in promoting reduced CPD in 
the general population.46 Despite the potential promise 
of switching from combustible tobacco to e-cigarettes, 
research is necessary to determine whether the risk of 
e-cigarette-associated lung injury is amplified in people 
living with HIV, whether these devices would be accessible 
and acceptable to this population, and, if so, what the 
optimal mode of usage is to maximise their effect. 
A search of the ClinicalTrials.gov website shows that at 
least two prospective studies of the role of e-cigarettes as 
a harm reduction device for smokers living with HIV 
are in their preparatory stages (NCT03862924 and 
NCT04218708).

Substantial literature exists regarding the use of 
smokeless tobacco products, such as chewing tobacco 
and snus, as a means of reducing the risk of cancer, 
cardiovascular disease, and lung disease among 
cigarette smokers.47 Given the particular susceptibility 
of people living with HIV to head and neck cancer,48 
more research on these products, which are associated 
with head and neck cancers, is needed before transition 
from cigarettes to smokeless tobacco can be considered 
as a recommended option for smokers living with HIV.

Lung cancer screening
Based on the mortality benefit shown in a landmark 
study published in 2011,49 the American Cancer Society 
recommends annual low-dose computed tomography 
(LDCT) screening for lung cancer for smokers who are 
at high risk. A 2020 meta-analysis reported that LDCT 
almost tripled the odds of detecting lung cancer at an 
early (resectable) stage, which decreased lung cancer 
mortality by 16%.50 Smokers living with HIV acquire 
lung cancer at younger ages and with lower lifetime 
cigarette exposures than smokers without HIV,51–53 
leading some experts to recommend LDCT screening 
at a younger age and at a lower pack-year threshold 
(ie, current smoker at ≥45 years old with ≥20 pack-years 
of smoking history54 vs standard LDCT at ≥55 years 
old with ≥30 pack-years of smoking history). Notably, 
the US Preventive Services Task Force recently pub
lished updated LDCT screening recommendations for 
the general population,55 lowering the standard age 
cutoff to 50 years and the lifetime cigarette exposure to 
20 pack-years. One study in France of LDCT screening of 
442 smokers living with HIV aged 40 years or older 
detected ten lung cancers, six of which were in early 
stages.56 The available data show that LDCT screening 
might be substantially underused in people living with 
HIV.57 Additionally, LDCT screening might offer other 
benefits; in an early trial of CT screening for lung cancer 
in people without HIV, a 23% tobacco quit rate was 
observed during follow-up, and 58% of these successful 
quitters used a reduce-to-quit strategy.58

Reducing risk of cardiovascular disease
Although tobacco use remains the most important 
cause of preventable death in the USA and worldwide,59,60 
improving the management of cardiovascular risk 
factors can save more lives in the USA than any other 
clinical intervention.61 In addition to smoking cessation, 
this management requires control of hypertension and 
hyperlipidaemia. On a national level, every 10% increase 
in the number of people effectively treated for hypertension 
would prevent 14 000 additional deaths.61,62 Hypertension 
is over-represented in people living with HIV, with a 
US national prevalence of more than 42% versus 29% in 
the general population.63 People living with HIV who 
have hypertension have inferior blood pressure control 
and higher rates of hypertension-associated morbidities 
compared with the general population.64,65

An enormous body of evidence has established hyper
lipidaemia as a key contributor to cardiovascular events 
and mortality, and the 3-hydroxy-3-methyl-glutaryl co
enzyme A reductase inhibitors (also known as statins) 
are effective at lowering both of these outcomes.66 Hyper
lipidaemia, sometimes related to ART, is more prevalent 
in people living with HIV (affecting more than 60%) 
than in the general population and is an important 
contributor to the excess risk of cardiovascular events 
and mortality in this population.67,68 The management of 
hyperlipidaemia in people living with HIV is complicated 
by the many interactions of statin medications with 
commonly prescribed ART regimens.69

Our proposal for a feasible harm reduction 
approach
In this Viewpoint, we focus on lung cancer screening and 
improved management of hypertension and lipids for 
two main reasons. First, the evidence base is robust in 
support of these strategies to reduce morbidity and 
mortality. Aside from smoking cessation, increased use of 
LDCT screening in people living with HIV who are 
smokers is the most realistic route to reducing lung 
cancer mortality, the leading cause of cancer-related 
deaths in people living with HIV in the USA.11,70 Control 
of hypertension and hyperlipidaemia is within the 
purview of most HIV care providers and can be accom
plished with relatively simple interventions because 
the medications available are very effective and well 
tolerated. Aside from tobacco use, hypertension and 
hyperlipidaemia are the only modifiable factors in the 
American College of Cardiology and American Heart 
Association (ACA/AHA) Risk Calculator, the most 
accurate risk assessment instrument for people living 
with HIV.71 Even a busy HIV care provider can refer a 
patient for LDCT screening and manage hypertension 
and hyperlipidaemia, or refer a patient to a primary care 
provider or for specialty care to reduce cardiovascular 
risk. Hypertension and lipid management are core tasks 
done by primary care providers. In our experience, the 
additional step of referring patients at high risk to 

For the American College of 
Cardiology and American Heart 
Association (ACA/AHA) Risk 
Calculator see https://reference.
medscape.com/calculator/37/
acc-aha-cv-risk-calculator-
2013?src=ppc_google_rlsa-traf_
mscp_ref-hdle-cohort_md_us
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subspecialists with expertise in cardiovascular risk re
duction results in an intensified approach towards blood 
pressure and lipid management. The role and value of 
such consultation or of more comprehensive training 
of primary HIV care providers in the treatment of 
hypertension and lipid disorders are worthy topics for 
future research and policy discussions.

The focus on these is not meant to minimise other 
important harm reduction strategies that should be 
addressed in the ongoing comprehensive care of 
people living with HIV. These strategies would include 
suppression of HIV-1 viral load below the limits of 
detection, avoidance of antiretroviral medications that 
might increase cardiovascular risk, management of 
obesity, controlling diabetes and prediabetes, increasing 
physical activity, improving dental health, and addressing 
alcohol use disorder and other substance use disorders. 
Any or all of these measures will probably reduce 
morbidity and mortality among smokers living with HIV.

Practical advice for the clinical management of 
smokers living with HIV
A generic recommendation to take measures to mitigate 
cancer and cardiovascular risk in smokers living with 
HIV is unlikely to affect the day-to-day behaviours of HIV 
care providers or to benefit their patients. We suggest 
various steps that are easily implementable in most 
health-care settings. First, discuss tobacco use with all 
people living with HIV. Explain to patients that, after 
controlling the virus, the next most important thing that 
they can do to improve the duration and quality of their 
lives is to quit, or at least to cut down on, tobacco use, and 
to manage their risk for lung cancer mortality, myocardial 
infarction, and stroke. Strongly encourage smokers living 
with HIV to quit and offer them assistance in the quitting 
process (eg, referral to a quitline and pharmacotherapy). 
For individuals who demur or who are unsuccessful, 
emphasise that many health benefits can be achieved 
by cutting down tobacco use. Although not approved for 
this indication, most of the available tobacco treatment 
pharmacotherapies have been used to help smokers 
reduce their cigarette intake.41 Second, familiarise the 
HIV care providers with current LDCT screening 
eligibility criteria, and refer eligible patients for LDCT 
screening. Third, familiarise the HIV care providers with 
blood pressure and lipid targets that are appropriate for 
smokers living with HIV, most of whom are probably in a 
high-risk category, and use pharmacotherapy and dietary 
intervention aggressively to reach goals (ie, systolic blood 
pressure <130 mm Hg, LDL cholesterol <70 mg/dL).72,73 
Finally, use the online ACA/AHA pooled cohort equation 
score as a clinical teaching tool with patients.71 Calculate 
the current cardiovascular risk (ie, risk of a major cardiac 
event in the next 10 years) together with the patient, 
and then recalculate the risk to show the salutary effects 
of quitting smoking, controlling blood pressure, and 
improving the lipid profile.

Conclusions
In tobacco research, there are far more trials of cessation 
strategies than trials of harm reduction. However, the 
current data regarding tobacco treatment for people living 
with HIV suggest that we have few effective strategies, 
and that the outlook for smokers living with HIV, in the 
aggregate, is not optimistic. The treatment options that 
are available are underused,74 and the medical community 
must do more to ensure that pharmacotherapy and 
behavioural cessation therapies reach the population that 
can benefit from them. Substantial research is ongoing, 
with the goal of offering more and better choices for 
cigarette smokers living with HIV who are trying to quit. 
Although providers and patients should retain lifelong 
abstinence as the ideal goal, the importance of efforts to 
reduce smoking and its attendant health risks should not 
be overlooked or minimised. We suggest that practitioners, 
patients, researchers, and policy makers should take 
a more expansive view of tobacco treatment in smokers 
living with HIV, to encourage reduced cigarette intake in 
those who are unable or unwilling to quit completely, to 
increase screening of eligible individuals for lung cancer, 
and to aggressively control other cardiovascular risk 
factors, especially hypertension and hyperlipidaemia.
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