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INTRODUCTION
Cardiovascular disease is a leading cause of morbidity and
mortality worldwide.

Cigarette smoking is a major modifiable risk factor for
cardiovascular disease.

Cigarette smoking is associated with biological markers of

cardiovascular disease.

The tob ham redi is based on the idea that
cigarette smoking-related morbidity and mortality might be
decreased without- completely eliminating the use of tobacco
products (Stratton et al. 2001).

Non-combustible tobacco products are considered to be less
hazardous than cigareite smoking (Zefler et al. 2009).

Biomarkers are useful for assessment of harm reduction
(Hatsukami et al. 2007).

Few data are available on the relationship between smokeless
tobacco consumption and biological markers of cardiovascular
disease.

The primary objective of this analysis was to evaluate and
compare levels of various cardiovascular disease biomarkers of
potential harm in cigarette smokers, smokeless tobacco
consumers, and non-consumers of tobacco in three different data
sets (Table 1).

Table 1: Description of the three data sets

Data Set 1 NHANES 1999-2008
NHANES full data set |US males and females
il ages 220 years

Cigarette smokers, n=5040
Chewing tobacco & snuff consumers, n=368

METHODS

NHANES is conducted by the National Center for Health
Statistics (NCHS) of the Centers for Disease Control and
Prevention (CDC) and is designed to annually assess the health
and nutritional status of adults and children in the US. Data are
publicly available and are of the civilian, non-
institutionalized US population (CDC 2010).

A single site, cross-sectional study was conducted in the US to
evaluate biological markers of cardiovascular disease in
cigarette smokers, moist snuff consumers, and never
smokers/never consumers of smokeless tobacco.

In all three data sets, widentfystaﬁshcellysigniﬁeent
differences in biological markers between cigarette smokers
smokeless tobacco consumers, andnon-eonmnnetsoftobaceo
multiplicative factors and comesponding 95% confidence
intervals were calculated. Multiplicative factors were computed
by exponentiation of the exposure-specific regression
coefficients from multiple linear regression models for the natural
log transformed mean biological marker values.
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Figure 1: Distribution of age in three data sets
by tobacco consumption
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Non-consumers of tobacco, n=16443

Data Set 2 NHANES 1999-2008
NHANES subset US males
i) ages 26-49 years
Cigarette smokers, n=1440
Snuff consumers, n=6¢
Non-consumers of tobacco, n=2501
Data Set 3 Single site, cross-sectional study
Cross-sectional study (US males
n=168

ages 26-49 years

Cigarette smokers, n=60
Snuff consumers, n=48

Non-consumers of tobacco, n=60
NHANES, National Heaith and Nutrition Examination Survey (United States)
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Figure 2: Distribution of body mass index in
three data sets by tobacco consumption

0
)
L]
»
Zn

sData set 1

=Ootaeal 2

“Daiaset3

i

RESULTS

Data set 3 was largely homogenous (e.g., all male, equal
distribution between age groups, equal distribution between
tobacco consumption categories) by design.

Based on data sets 1 & 2, the highest percentage of smokeless
tobacco users were aged 32-37 years; the smallest percentage
was 26-31 years (Figure 1).

In all three data sets, a higher percentage of smokeless tobacco
consumers (than cigarette smokers and non-consumers) were
categorized with BMI >30.3 (than with other BMI categories)
(Figure 2).

Median values for all biological markers in all data sets were
within clinical reference ranges (data not shown).

In all three data sets, in cigarette smokers versus non-
consumers, the following biological markers were different:
fibrinogen, c-reactive protein, hematocrit, mean cell volume,
mean cell hemoglobin, hemoglobin, white blood cells,
monocytes, lymphocytes, neutrophils, folate, ankle brachial index
(Table 2, Figure 3).

In all three data sets, in cigarette smokers versus smokeless
tobacco consumers, the following biological markers were
different: c-reactive protein, white blood cells, monocytes,
lymphocytes (Table 2, Figure 3).

In all three data sets, in smokeless tobacco consumers versus
non-consumers, the following biological marker was different:
folate (Table 2, Figure 3).

Figure 3: Blological markers with statistically
significant differences between tobacco
consumption groups in all three data sets
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SUMMARY & CONCLUSIONS
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These finding are generally consistent with the fimited data
available on biological markers of cardiovascular disease in
smokeless tobacco consumers compared with cigarette smokers
and non-consumers of tobacco (e.g., Eliasson et al. 1991;
Emster et al. 1990).

In this analysis of cigarette smokers compared with non-
consumers of tobacco, consistent differences in 12 biological
markers were observed. With the exception of folate, these
differences were not observed in comparisons of smokeless
tobacco consumers and non-consumers.

smokers compared with non-smokers (USDHHS 2004).

These results support the tobacco harm reduction concept, that
cigarette smoking related morbidity might be decreased with
migration to non-combustible tobacco products.
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