ABSTRACT

TITLE: The Effects of Cessation of Smoking on Blood Lipids:
Ite Significance on Riesk Factors for Coronary Artery
Disease

AUTHOR: Commander Paul F. Quinn, USN.

PURPOSE: To investigate the effecte of the cessation of
smcking on blood lipid chemistry

INTENDED READERSHIP: Students, faculty and staff of the
National Defense University and
professionals in the_medicgl field

BRIEF SUMMARY: Bleven long term heavy smokers participated in
a study to test the effects of the cessation of smoking on
lipoprotein levels in the bloocd. Blood samples were analyzed
before and after 168/20 weeks of cessation of semoking. A
significant increase (10%) ~ in high-density lipoprotein
"cholesterol (HDL-C) accompanied by a significant decrease (12%)
in 1low-density lipoprotein cholestercl (LDL-C) &nd in the ratio
of +total cholesterol to high-density lipoprotein cholesterocl
{(15.9%) was noted in these subjects. .The implications of this
study are that stopping smoking significantly reducet the

chance of corocnary heart disease.l’f-JJ
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EXECUTIVE SUMMARY

Cholesterol 1s a known risk factor asscciated with
coronary heart dlsease. Cigarette smokers have been shown to
have higher levels of "bad" cholestercl and lower levels of
"good” cholesterol in +their blood. The rpurpose of this study
was to compare the concentration of these fuctors in the blood
of smokers before and after stopping smoking for an extended
period of time.

Blood esamples taken before and  after 16-20 weeks of
non-smoking were analvzed 1in 11 prparticiparte. tatistically
cignificant increases 1in “geod" choleatercl (10% increase in
HL'.-C} and decresses in “bad” cholestersl (12% decrease in
LDL-C} were noted. This implies that stopping emoking can help
decrease the risk of coronary heart disease.
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INTRODUCTION

Cigarette smoking is a well established risk factor
for coronary heart disease (1-3). It is, in fact, the single
most preveniable cause of cardiovascular related death in the
Onited Siates (4). Several means by which smoking increases
the risk of cardliovascular disease have been postulated.
First, the formation of carboxyhemoglobin in the blood is
thought to result in anoxemia in +the myocardium, thereby
weakening it. Second, smoking ' 1s known to 1increase
vasoconstriction, platelet aggregation and adhesion, in effect,
increasirg the blood’ese clotting ability. Third, nicotine may
chemically Jinduce various cardiac arrhythmias (5). The above
mechanisme have been directly related to the oceurrence of
several cardiovascular conditione innluding unstable angina,
acute myocardial infarction, ventricular fibrillation,
transient ischemic attacks and acute thrombotic stroke {6).
Additionally, it has been shown that c¢essation of smoking
reverses the riesk of the above conditions (7).

Another means that has been auggested leg that smoking
adversely affects the concentration of 1lipeproteins in the

bloodstream (8. Arterosclerotic leeions throughout the
vascular system are more prevalent in amokers than in
non-smokers (9). . Cilgarette smokers have alao been shown to

have significantly lower levels o¢f high-density lipoprotein
cholesterol (HDL-C) and higher low-density lipoprotein
cholestercl (LDL-C) 1levels in their blood than non-smokers
(10},

The purpose of this study wae to test the
reversibility of the above cardiovascular risk factor upon
cegsation of smoking. The concentraticns of bleocd lipoproteine
of s8mokers were measured prior to and after gquitting smoking.
The hypotheeis was that the concentration of total cholesterol,
LDL-C and triglycerides in the former smoker's bloodstreams
" would decrease while  the concentration of high-density
lipoprotein cholestercl and the ratioc of HDL-C to total
cholesterol would 1lncrease.




SUBJECTS AND METHODS

The subjects were members of the faculty, staff and
student body of the National Defense University. The
volunteers, all of whom smoked at least one pack of cigarettes
a day for 10 teo 30 years {mean 20.1 years), agreed to stop
smokirt. 0f the 27 volunteerse who etarted the test, 11
succeeded in not smoking for the entire test period. Ten of
the succescful participants were male and one was female.
Their ages ranged from 38 to 48 years {mean 41.3).

Approximately 10 ml of blocod was drawn from an
antecubital vein following 12-14 hours of an overnight fast,
Blood was tested before cessation of emoking end after 16
and/or 20 weeks of non-smoking. Total cholestercol (TC) and
triglycerides (TG) weie measured directly. High~density
lipoprotein cholesterol (HDL-C) was measured directly after
precipitation  of very low-density 1lipoprotein cholesterol
(VLDL-C} and low-density lipoprotein cholesterol (LDL-C) by
dextran sulfate (4). Low-density lipoprotein cholesterol level
was calculated using the following formula:

LDL-C = TC - (HDL-C - TG/5) (11)

Subjects diets were monitored and ne significant
changes in choleaterol or fat intake were noted.

A t-test for matched pairs was run to compare the two
samples uesing the following furmula:

t{n-1) = D/(2D/SQRT(n)) (12)




RESULTS AND DISCUSSION

The results are prresented in Table 1. Total
cholesterol &and triglyceride 1levels showed no statistically
significant change. A significant decrease in LDL-C (12%) and
an increasc¢ in HDL-C (10%) was achleved by simuvkers wko auilt
snoking. Furthermore, the total cholestercl to HDL cholesterol
ratioco showed a significant (15.9%) decrease after cessation of
smoking. Although not etatistically significant, average total
cholesterol decreased by nearly 4%, Triglvcerides did not
decrease as hypothesized. Confli~ting relationships in
triglyceride levels between smokers and no>n-smokera have been
cited in other studies (13-15). Modest elevations of plaema
triglycerides do not necegsarily increase the risk of
cardiovascular disease (16). When triglycerides are below 250
mg/dl risk generally does noi exceeu that of other Americane
(17). The 8light elevation of triglycerides in this sample
population 1is, therefore, considered %o be of little or no
significance 1in. determining overall risk of cardiovascular
disease, ) '

Table 1. Comparison of Blood Lipoprotein Levels in Smokere
Prior to and After Cessation of Smoking

Before Smoking After Smoking

Cessation Ceseation
Lipoprotein Mean SD Mean S k" Prob.
TC (mg/dl) 193.18 29.14 186.00 36.50 1.11 .146
TG (mg/dl} 81.56 26.51 94.91 232.37 -1.13 .131
HDL-C (mg/dl) 43.64 11.03 48.09 11.23 -3.06 .008 +
LDL-C (mg/dl) 133.09 26.41 119.90 31.43 2.43 .018 x
TC/HDL-C - 4.81 1.04 3.986 .83 3.84 .002 +

* Indicates Statistically Significant to P<.05
+ Indicateas Statistically Significant to P¢.01

The 8mall sample eize 1is of concern. Approximately
half of +the emokers who enrclled in the study did not succeed
in stopping smoking for the entire time period. Their data was
excluded.




CONCLUSION

The results are consistent with the established theory
that clgarette smoking 18 assoclated with an elevation of
plagma liproproteins, a known risk Zfacter of coronary heart
digeage. Furthermore, they demonsetrate that this riek factor
is reversible upon cessation of esmoking. In a relatively short
pericd of time following cegsation of smnoking, ©plasma
lipoprotein 1levels showed a significant beneficial change. The
implications are esimple: stopping smoking can help reduce the
risk o¢f coronary heart disease by reducing LDL cholesterol and
increaeing HDL cholesterol.
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