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�e Tobacco Epidemic

According to the World Health Organization (WHO), tobacco is 
one of the world’s leading risk factors for premature morbidity and 
mortality. [1] More people die each year from tobacco related diseases 
than from HIV, car accidents, alcohol use, illegal drug use, murders, 
and suicides combined [1]. Worldwide, over two million deaths are 
attributable to cigarette smoking and estimates indicated that tobacco 
will kill one billion people worldwide in the 21st century [2].

In the United States, approximately 45.3 million American adults 
age 18 and older are current cigarette smokers. However, rates of 
smoking widely varied from 9.8% in Utah to 28.6% in Kentucky [2]. 
�e magnitude of the problem is even bigger among people living with 
HIV (PLWH) with skyrocketing rates ranging from 40 to 75% [3-5]. 

From an epidemiologic perspective almost 1.2 million persons in the 
U.S. are living with HIV/AIDS, and approximately 40,000 new cases 
are diagnosed each year [6]. With the extended survival achieved with 
highly active antiretroviral therapy (HAART), this means that there 
will be an ever growing population living both with HIV/AIDS and 
tobacco-related complications. �ese statistics are enough to make you 
scratch your head in wonderment why they have not deserve special 
attention.

In addition, now we need to embrace HIV as a chronic disease, in 

which emerging non-AIDS conditions such as cardiovascular (CVD), 

chronic kidney (CKD) and central nervous system (CNS) diseases, will 

need to be addressed [7-8]. Under these conditions smoking will become 

highly relevant. Although the link between cigarette smoking and 

disease has been well-characterized in non-HIV infected populations 

[1-2], evidence for the in�uence of smoking on HIV disease is limited 

and inconclusive. First, compared to the extensive literature on drugs of 

abuse, little research has been speci�cally devoted to the investigation 

of tobacco’s e�ects [9-10]. For example, the review by Furber et al. in 

2006 identi�ed only 10 studies using progression to AIDS as an end 

point, nine of which found no relation with tobacco smoking [9]. 

In 2009, Marshall et al. identi�ed only sixteen prospective cohort or 

case-control studies evaluating the relationship between cigarette 

smoking and HIV progression, with a variety of endpoints, including 

CD4 cell counts, time to AIDS, incidence of AIDS, and incidence of 

opportunistic infections, or other HIV-related clinical events (four of 

them were published by our group) [10]. Both reviews concluded that 

there is con�icting data on whether cigarette smoking is associated with 

HIV progression, and highlights the need of additional studies.

Discrepancies may be attributed to several factors: First, many of 

those initial studies were performed in the pre-ART era, when HIV 

was a lethal disease. �e variation in populations explored by these 

studies (e.g., studies with mostly men, MSM, or injection drug users) 

may explain di�erences in results. In addition, there is a pervasive 

lack of functional studies, as researchers and clinicians have been 

mostly concentrated in assessing quantitative and not in functional 

assessments.

Cigarette Smoking in Immunity and In�ammation

Since the beginning of the HIV epidemic, CD4 cell counts were 
selected as a clinical marker of HIV, although it was clearly established 
that functional defects of immune cells were present in PLWH [11]. 

Nevertheless, given that functional markers were cumbersome and 
expensive, CD4 cell counts were selected as a research and clinical tool. 

[11] Unfortunately, the pervasive lack of functional studies has created
the erroneous impression that tobacco is somehow safe. Furthermore,
since lipopolysaccharide (LPS) and the tobacco-related protein (TGP)
stimulate peripheral T-cell proliferation, this “polyclonal” expansion of
T cells have resulted in the dangerous idea that tobacco may be even
bene�cial [12]. In addition, one can expect that with the extended
survival times, the deleterious e�ects of cigarette smoking on the
immune system will become more evident. Recently, the Women’s
Health Initiative [13] has clearly indicated that smokers who initiated
ART have a lower chance of achieving a viral (hazard ratio (HR)=0.79;
P=0.006) or immunologic response (HR=0.85; P=0.041), and a greater
chance of developing viral (HR=1.39; P=0.013) or immunologic failure
(HR=1.52; P=0.001), or dying (HR=1.53; P=0.018).

Despite the groundbreaking biomedical advances of HAART in 
controlling viral load, HAART has failed to reduce in�ammatory 
markers to normal levels. �is is of great concern given that studies 
have consistently demonstrated that CI increases oxidative stress, and 
disrupts tissue architecture, leading to impaired end-organ function and 
immune exhaustion, with the resulting higher risk for AIDS and non-
AIDS related diseases. Despite extensive e�orts [14-21], the triggers 
of CI have yet to be fully established in order to prevent premature 
morbidity and mortality. Poor adherence sub-optimal immune 
recovery and viral co-infections (i.e., HB, CMV) have been identi�ed 
as important predictors of CI [14-21]. Noteworthy, those previous 
studies either failed to analyze the potential e�ects of smoking on the 
chronic in�ammatory response, or used stored serum/plasma which is 
not ideal samples [14-21]. In this regard, analyses from our ongoing 
studies, using supernatants of stimulated mononuclear cells, revealed 
that in smokers receiving HAART in�ammatory markers remain high 
(IL-6, TNF-α), compared to socio-demographically matched people 
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without this habit. Notably, increases were more marked among users 
of mentholated cigarette [22]. �is �nding warrants attention, given the 
physiopathological consequences of CI.

In this context, is clearly evident that the e�ects of tobacco need 
to be re-evaluated in this new HAART era and the plausible e�ects of 
tobacco plus menthol further explore. It also highlights the relevance 
that health care providers and stakeholders should focus on prevalent 
problems such as smoking that have been placed behind in the 
prevention priority lists.

Nicotine and HIV-Associated Dementia

Despite successful viral control and CD4 replenishment, morbidity 
and mortality rates are overly high among PLWH [23-24]. While AIDS-
related conditions have been signi�cantly reduced, other diseases have 
emerged as potential threats to survival and quality of life, including, 
but not limited to cardiovascular and central nervous system illnesses. 
According to a CHARTER [23] report, prevalence can be above 50%, 
although perhaps mostly in their milder forms. �ese �ndings are of 
great concern because cognitive de�cits may impair a person’s capability 
to adhere to complex medical regimens, but of utmost importance, 
cognitive impairment has been related to reduced quality of life and 
survival [23-24]. Although the pathogenic mechanisms behind the 
central nervous system (CNS) dysfunction in the pre-ART era remain 
clear to a certain extent, many of them are no longer valid. Moreover, 
the steady rates of HIV associated neurological Disorders (HAND) 
clearly indicate that there are additional underlying risk factors that 
need to be identi�ed. �erefore, what factors are prevalent enough 
and biologically plausible to contribute signi�cantly to these long-term 
adverse outcomes in PLWH receiving e�ective ART?

As in other health areas, there is insu�cient data on the 
neurocognitive e�ects of tobacco among PLWH. Prior to ART, Burns 
et al. demonstrated an increased risk of developing HIV-associated 
dementia, compared to those who never smoked [25]. However, during 
the pre-ART era researchers were challenged with loss of follow-ups, 
misdiagnosis of dementia, and premature mortality, before the onset 
of dementia that could skew the results. �e potential e�ect of smoking 
on the course of HIV-associated cognitive impairment in the ART era 
has received even less attention. A paper leaded by Wojna [26] is the 
only recent one, and the authors observed no associations between 
cognitive impairment and either current or past history of smoking. 
However, the study was cross-sectional, and the numbers of subjects 
and domains were limited, severely restricting the generalizability 
of results [25-26]. In summary, while prior studies have provided us 
with valuable information, multiple methodological factors restrict the 
generalizability of the results, such as participant sampling, measures 
of cognition, rating systems and limited follow-ups. Prior research has 
been mostly carried out on young and middle age subjects, with limited 
or no participation of older individuals [25-26]. �ese are substantial 
limitations when considering that they are becoming a sizable 
proportion of the patient population, and that current knowledge in 
this area is quite limited. Moreover, these di�erences in population 
and methods, along with survival times, pose challenges in the 
interpretation and applicability of available data. �us, the relationship 
between smoking and cognitive impairment remains disproved. 

As it is now established, the aging brain is more vulnerable to 
endogenous and exogenous insults, and we can expect staggering 
increases in HAND associated with smoking. In addition, our more 
recent analyses indicated that mentholated cigarettes have the potential 
to a�ect neurotrophic and neurotransmitters. Importantly, smoking 

can sustain an in�ammatory response that could be highly deleterious 
for the CNS [18-19]. �ese �ndings lead to concern because cognitive 
de�cits are likely to impair adherence to complex medical regimens, 
reduce tobacco cessation e�orts and quality of life. 

In summary, HIV, aging and smoking can collectively increase 
HAND rates around the world, creating a public health problem for 
which most nations are not prepared. �erefore, there is an urgent need 
for safe, e�ective, and a�ordable intervention approaches. 

HAART Bene�ts Hurt by Smoking

Although HAART has helped to reduce opportunistic infection, 
morbidity and mortality rates are still higher than those observed in 
the general population. Given the rates of smoking among PLWH and 
the myriad of negative health e�ects induced by tobacco, scientists need 
to wonder if smoking could be a driving force. �e answer is a strong 
“yes”; over the years our group, along with others, has documented 
marked increase in rates of respiratory infections as a result of 
tobacco associated immune impairments. Our studies identi�ed an 
increased risk of smokers to develop Pneumocystis carinii pneumonia 
(PCP), more community acquired pneumonia and increased risk of 
developing Mycobacterium avium complex (MAC), a life-threatening 
infection a�ecting as near as half of PLWH [26-33]. �ese results were 
not unexpected given that MAC has been isolated in cigarettes. Since 
immunode�ciency and AIDS-related pulmonary infections have been 
associated with increased risks of developing maliganancies, it is not 
unexpected that in the Swiss HIV Cohort Study (SHCS) con�rmed a 
strong association of smoking with lung cancer” (OR for current vs. 
never=14.4) [34].

Other adverse events that have been found associated with tobacco 

are kidney and cardiovascular diseases. Chronic Kidney Disease 

(CKD) is not only turning to be an epidemic, it is one of the most costly 

illnesses. �is is disturbing, as our �ndings suggest that approximately 

one out of every three CKD cases in PLWH could have been avoided if 

no one in the population had smoked [35]. With the advent of HAART, 

cardiovascular diseases have also become an issue of concern. �e 

physiopathology behind the increased risk of cardiovascular disease 

in PLWH is still unclear, but epidemiological and clinical studies have 

extensively blamed certain antiretrovirals for these increasing odds. 

Notably, analyses from one of the multicenter cohorts (DAD Study 

Group) demonstrated that smoking is associated with greater risk of 

myocardial infarction than protease inhibitor therapy (relative risk, 

2.83 vs. 1.2) [36]. �ese �ndings further underscore the need of more 

cessation strategies tailored for PLWH.

As a result, smokers have more new admissions and readmissions 
resulting in an excess cost of half a million dollar in hospital days. 
However, at the time we performed those analyses weight status was not 
available to gather additional conclusions. Besides, by contrasting prior 
expectations that smoking will be associated with normal to low body 
mass index, we have found that the use of mentholated cigarettes was 
associated with overweight and obesity. �erefore, additional analyses 
will be on the way to assess the combined e�ects of these interconnected 
risks. 

Missing Pieces of Critical Information: �e Plausible 

E�ects of the Widespread use of Mentholated Cigarettes 

among People Living with HIV 

Although 27% of U.S. current smokers report to mainly use 
mentholated cigarettes, also known as menthols, among PLWH our 
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analyses indicated that a stunning 70% of the population use menthols 

[2]. Given the large number of menthol cigarette users, the �rst question 

that emerged is whether menthol cigarette smokers are exposed to 

more tobacco smoke toxins than smokers of non-menthol cigarettes. 

To answer this question we analyzed data of the FILTERS ongoing study 

and found that cotinine levels are higher when normalized for cigarettes 

smoked per day in menthol users than non‐menthol smokers. Analyses 

by race yield the same conclusion: higher serum cotinine levels among 

menthol smokers in both African‐Americans compared to whites. 

�ese �ndings are in accord with data yield from the general population 

and with tobacco industry documents, indicating that menthol enables 

deeper inhalation and may alter the frequency or volume of inhalation 

patterns.

In this framework, it will be worthwhile to investigate if smokers 

of menthol cigarettes have increased risk for diseases in comparison 

with smokers of non‐menthol cigarettes? �e answer to this question 

among PLWH is unknown, and is the focus of our current research 

e�orts. Unfortunately, available data from the general population is 

very limited; only �ve epidemiological studies address lung cancer and 

lesser numbers were identi�ed for other health outcomes [35-36]. None 

of them were speci�cally designed to address this scienti�c question, 

and results are contradictory. Accordingly, FDA has determined that 

evidence is insu�cient to conclude that menthol users face a di�erent 

risk of tobacco‐caused diseases than smokers of non‐menthol cigarettes, 

and therefore they do not recommend menthols to be banned [36]. 

Unfortunately, the lack of evidence seems to be hurting both the 

health and the national e�orts to reduce smoking rates. Our study, 

along with those of others, indicated that PLWH had perceptions 

that are inconsistent with the motivation to quit smoking. Many 

expressed no health concerns, and argument that there are no studies 

showing otherwise. Many even talked about the relative harmfulness 

of menthols. In addition to these misperceptions, PLWH perceived 

bene�ts to smoking such as helping to cope with HIV, the potential of 

smoking for increasing CD4 cell counts and to help them maintain their 

weight. In summary, it is evident that old studies not applicable to the 

HAART era, the lack of new information and/or of public campaigns 

informing the public about tobacco plausible health risks are and will 

be harming the success achieved with HAART.

Conclusions

Early in the epidemic, preventive care was the cornerstone of 
HIV management; subsequently, the emergence of HAART shi�ed 
management and priorities to focus on complex antiretroviral regimens 
and increased adherence as the foundation of HIV care. Over the past 
years, it has become evident that to successfully manage a chronic disease 
we need to re-evaluate old myths and emphasize prevention. �e scope 
and depth of the cigarette smoking problem underscores the importance 
of a new strategy to reduce the death and disability caused by the use 
of tobacco products. Researchers and public health professionals ought 
to address the plausible e�ects of mentholated cigarettes to ensure that 
PLWH are not at any additional harm. �at strategy may develop out of 
a recent public debate about tobacco control policies that has intensi�ed 
over the past three years. Current understanding of the plausible e�ects 
of smoking, menthols, and even smokeless tobacco suggests that there 
is a long way to go to protect our nation from more harm. Given that 
minorities are large consumers of menthols, perhaps we need to re�ect 
more on the long-term consequences of menthols as a proximal factor 
rather than on more distant elements such as social inequalities. 
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