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KBSTRACT
Background: Various reports have indicated that inflammatory markers appear to be predicti

cardiovascular events, but most of these have focused on relatively young populations. The aim was
to study changes that occur in some inflammatory markers among individuals admitted to hospital
with myocardial infarction and where exposed to environmental tobacco smoke, and the correlation
between different markers and individuals in the study (cases and control). Methodology: Hospital
based case-control study. data collection was carried out during the period from the first of January
2011 to the first of July 2011. The study was conducted at AL-Diwanyiah Teaching hospital in AL-
Diwanyiah governorate, the sample include eighty six participants (48 cases and 38 controls).
Results: there was significant difference between the cases and control regarding the mean cotinine
levels in their blood, the mean level of WBC, IL6 were higher among cases than among controls.
There was significant difference between cases and controls when CRP level was studied, the same
was for IL6. A significant Pearson's Correlation with CRP, cotinine level and IL6 among the total
sample (cases and control). Conclusion: second hand smoke as assessed by cotinine level is
associated with significant increase risk of MI, the association was also found with the studied

inflammatory markers.
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INTRODUCTION

The mechanism by which environmental
tobacco smoke exposure associated with risk
of CHD remain unclear, and studies results
suggest that even very low level of ETS
exposure are associated with changes in
inflammation ~ markers(c-reactive  protein,
interleukin 6, fibrinogen) , plasma viscosity and
hemostatic markers (Von Will brand factor and
fibrin D-dimer) were associated with significant
increase risk of MI/CHD death, this effect is
larger than one would expected on the basis of
the risks associated with active smoking and
the relative doses of tobacco smoke delivered
to smokers and non-smokers'®. Meta
analyses and reviews have indicated that the
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pooled relative risk of developing coronary
heart disease when exposed chronically to
SHS is 1.3, interpreted as a 30% increase in
risk>®. Various reports have indicated that
inflammatory markers appear to be predictive
of cardiovascular events, but most of these
have focused on relatively young populations”
1°.Moreover, few articles have explored the
predictive value of inflammatory markers on
cardiovascular events in cardiovascular
disease—free subjects,™ ** ** and even fewer
have considered multiple markers, such as
interleukin-6 (IL-6), C-reactive protein (CRP),
and tumor  necrosis  factor-  (TNF),
simultaneously“. In fact, most studies have
focused only on CRP**2,
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CRP is an acute phase protein produced
primarily by the liver in response to
inflammatory cytokines, such as IL62'19'2°,
which has been shown in epidemiological
studies to be predictive of future
cardiovascular disease™® ',

Although elevated levels of IL-6 have been
reported in some chronic inflammatory
conditions, epidemiological data evaluating the
potential role of IL-6 in early atherogenesis are
sparse’’, prospective studies of apparently
healthy”* as well as high risk?* individuals
indicate that elevated levels of C-reactive
protein, a potential surrogate for IL-6 activity
are associated with first coronary and
cerebrovascular events. Finally, elevated
levels of IL-6 and other acute-phase proteins
have been reported among patients with acute
coronary syndromes® even among those
without overt plaque rupture or acute tissue
trauma®.

Patients with elevated white blood cell (WBC)
counts have been shown to have a higher risk
of developing an acute myocardial infarction
(AMI)® and to be at higher risk for adverse
events during the acute setting®® Although the
mechanism responsible for these associations
is unknown, several hypotheses have been
postulated, including a leukocyte-mediated
hypercoagulable state?” leukocyte-mediated
no-reflow 8, and indirect cardiotoxicitgy
mediated through proinflammatory cytokines®.

MATERIAL AND METHODS
Hospital based case-control study. data
collection was carried out during the period
from the first of January 2011 to the first of
July 2011. The study was conducted at AL-
Diwanyiah Teaching hospital in AL-Diwanyiah
governorate, the sample include eighty six
participants (48 cases and 38 controls).
Approval and official permission: The study
design and the questionnaire were reviewed
and agreed upon by the local committee of the
College of Medicine, Al-Nahrain University,
Baghdad,
Irag. Ethical Approval was obtained from the
Iragi scientific council of community and family
medicine to conduct the study and it was
handed to the manager of the AL-Diwaniya
Teaching hospital with explanation of the
study's aim.
Inclusion criteria®
All participants should have the following
criteria
1. Not smoking (No current smoking in
past 5 years if they are ex-smokers).
2. Had history of previous exposure to
tobacco smoke in last 3 days (Not
related to cigarettes only but cigar,

255

pipes, smokeless tobacco, Nergella or
any other product containing nicotine)
Cases: Include all patients admitted to
(CCU) for chest pain and diagnosed
as myocardial infarction (MI) by
physicians and available investigation
Controls: They were taken from the
same hospital and from persons who
are attending for causes other than
chest pain.

Exclusion criteria for cases and control®

1. Those reported using some of nicotine in

previous 3 days other than exposure
to tobacco smoke.

2. Pregnant women (physiological increase in

hemodynamic state).

3. Previous history of kidney disease due to

its effect on elimination of cotinine.

4. Use of anticonvulsant drugs, disulfiram or
rifampicin because they increased the liver
enzymes so it effect on metabolism of
cotinine.

Questionnaire form was used

information regarding

sociodemographic characteristics

Blood sample was taken by the researcher

herself from all participants and left 20 minutes

then centrifuged in a speed 1000-2000

cycle/min for 10 min the separated serum was

stored at -5c¢” until analysis, serum cotinine
was analyzed at AL-Nahrain medical college
by using the Calbiotech [Inc. (U.S.A)] Cotinine

Direct ELISA Kit which designed for the

detection cotinine in serum and urine.

to obtain
some

Data analysis

The collected data (88 participants) were
analyzed using SPSS (Statistical Package for
Social Science) at version (18.0); the data was
applied to find out any significant relation
between the exposure to secondhand smoke
and risk of myocardial infarction , P value <
0.05 or less considered as significant.
Descriptive analysis for each variable including
frequencies, percent, mean, range and
standard deviation were computed.

Then analysis done by t-test (for quantitative
variable) and chi-square test (qualitative
variable).

RESULTS

Table (1) shows that there were 48 cases &38
controls in the sample, with 27.1% of cases &
2.6% of control had previous history of MI, and
72.9%, 31.6% of cases and controls
respectively had history of chest pain.

In table (2) there was significant difference
between the two groups regarding the mean
cotinine levels in their blood, while the mean
level of WBC, IL6 were higher but not
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significant among cases than controls. There
was significant difference between cases and
controls when CRP level was studied (X 2
=36.82 P=<0.001), the same was for IL6 with x
2-9.72 P=0.05 (table 3).

Table (4) showed significant Pearson's
Correlation when type of individuals included
in the study (whether they were cases or
controls) with CRP (P=0.001), cotinine level
(P=0.001) and IL6 (P=0.002), also CRP
showed significant correlation with cotinine
level (P=0.005) table (4).

Discussion:

In order to examine potential pathways linking
SHS exposure to CHD risk, we examine the
epidemiological associations between SHS
exposure, assessed by serum cotinine, and
some inflammatory markers (WBC, CRP and
IL6) among cases of MI admitted to CCU and
diagnosed by specialist and group of controls
taken from the same hospitals, both groups
were exposed to ETS during the last 3 days
and were nonsmokers.

The highly significant and higher level of
serum cotininine was demonstrated among
cases of MI, the same result was obtained by
Whincup et aI3°, also it is estimated that
exposure to ETS increases the risk of
cardiovascular diseases by 25% for a non-
smoker compared with that of the unexposed,
these findings are particularly alarming in view
of the huge economic burden imposed on
public health systems by CVD*. Vardavas
2000 concluded that SHS is a mixture of
volatile chemicals, carcinogens and toxins, it is
likely that it would have a multiple pathways of
interference within the human body that, either
on their own or in synergy, promote a causal
interaction between exposure and coronary
heart disease.

In a study by Ridker'! They found that mean
concentration of IL6 was higher among
participants who developed MI than those
participants who did not, this result was similar
to the present study. Moreover, in analyses
limited to nonsmokers, the relationship
between baseline level of IL6 and subsequent
risk remained highly significant such that the
relative risks of future myocardial infarction
from lower to highest quartiles of IL6 among
nonsmokers were 1.0.1.4, and 2.6 (P 0.001)".
In the present study IL6 was significantly
correlated with cases of MI, this agreed with
other studies™ *%** they showed that IL6
levels increases with the acute phase
response of Ml and that these elevation may
be a marker for plaque instability. However
because blood samples in the present study
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were collected on admission to CCU with MI,
we cannot exclude the possibility that acute
ischemia was a cause of IL6 elevation in these
data or that those patients had already a high
levels of IL6 before the attack. In another
study done by Balbay et al 2001* they found
that the serum concentration of IL6 was more
than twice as high in the AMI group as
compared to control group.

The present study showed a highly significant
positive finding of CRP among cases of M,
Recent  epidemiological evidence has
indicated an association between exposure to
SHS and CRP both in adults and in youth and
through both biomarker and self reported
assessment of exposure34'35. Ridker et al,
proposed that men with elevated levels of CRP
were at a greater risk for myocardial infarction
compared to men with normal levels,
independently of all other factors known to
predict clinical coronary outcomes, including
lipid levels. Furthermore, it has been
hypothesized that elevated CRP levels in
themselves may have a direct effect on the
development and aggravation of
atherosclerosis *.

The mean WBC was higher (not significant)
among cases than controls, this result agreed
with other studies, . Barron H V 2000%” in their
study confirm previous observations that relate
elevated WBC count to adverse clinical
outcomes in patients with acute Ml and also an
elevated WBC count was associated with
reduced epicardial patency and greater
thrombus formation at the site of the ruptured
plague, suggesting that an elevated WBC
count may be a marker of a hypercoagulable
or thromboresistant state. Sadovsky 2001
mention that the white blood cell (WBC) count
is a simple and more readily available marker
of inflammation and Patients with acute
myocardial infarction who have elevated WBC
counts appear to be at higher risk of mortality
and recurrent acute myocardial infarction
(AMI), he concluded that a WBC count above
10,000 per mm3, even on the second hospital
day, is a potent predictor of adverse outcomes
of mortality or nonfatal events in patients with
acute myocardial infarction and unstable
angina.

In conclusion second hand smoke as
assessed by cotinine level is associated with
significant increase risk of MI, the association
was also found with the studied inflammatory
markers, these result would require larger
studies to be done to answer many questions
which are raised regarding type of association
and its consequence on the treatment of MI.
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Table 1: Distribution of cases and controls
in the sample according to different variables

Variables Cases(n=48) Controls (n=38)
Age \years Freq Percent Freq Percent
<50 13 27.1 8 21.1
50-59 18 37.5 16 42.1
> 60 17 35.4 14 36.8
Sex
Males 25 52.1 20 52.6
Females 23 47.9 18 47.4
History of Previous MI
Yes 13 27.1 1 2.6
No 35 72.9 37 97.4
History of previous chest
pain
Yes 35 72.9 12 31.6
No 13 27.1 26 68.4
Hypertension
Yes 34 70.8 31 81.6
No 14 29.2 7 18.4
Diabetes mellitus
Yes 18 37.5 17 44.7
No 30 62.5 21 55.3

Table 2: Level of some inflammatory markers and
serum cotinine among cases and controls in the studied sample

Variables [-Cases(n-48) [ Controls (0n=38) | gqyiican rest)
WBC 12.467+0.941 | 10.982+0.469 "‘52?3;823
IL6 27.081+7.857 | 10.815+2.968 "‘52?3;323
Cotinine | 5.319+0.789 2.018+0.358 t'i,fi‘ié_‘g;g

Table 3: Level of some inflammatory markers
among cases and controls in the studied sample

Variables Cases Controls Significant
Freq | Percent | Freq | Percent

CRP X° =36.82

Positive 29 80.5 4 10.5 P=<0.0001

Negative 7 19.5 34 89.5

Total 36 100 38 100

IL6(New) X2 =9.72

<12.5pg\ml | 22 45.8 30 78.9 P=<0.05

212.5pg\ml | 26 54.2 8 211

Total 48 100 38 100
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Table 4: Correlation between different variables
among total sample Cases & Controls)

Type | wbc | CRP |cotinine | Newinterlukin™
Pearson Correlation| 1 |-.141-|.700" | -.357" -.336
Typso(rftfzgs o [ Sig. (2-tailed) 196 | 000 | .001 1002
N 86 86 86 86 86
Pearson Correlation | -.141- 1 .036 .070 142
whbc Sig. (2-tailed) .196 742 .522 .194
N 86 86 86 86 86
Pearson Correlation | .700" | .036 1 -.303" -.183-
CRP Sig. (2-tailed) 000 | .742 .005 001
N 86 86 86 86 86
Pearson Correlation | -.357" | .070 |-.303" 1 .078
cotinine Sig. (2-tailed) .001 | .522 | .005 473
N 86 86 86 86 86
Pearson Correlation | -.336" | .142 |-.183- | .078 1
newinterlukin Sig. (2-tailed) .002 | .194 | .091 473
N 86 86 86 86 86
**_Correlation is significant at the 0.01 level (2-tailed).
A Cases=1 Control=2
ACIL6 <12.5Pg\ml=1 =12.5 Pg\ml =2

REFERENCES
1. Hirschhorn N and Bialous SA.
Second-hand smoke and risk

assessment: what was in it for the
tobacco industry. Tobacco control.
2001;10(4):375-82.

Vardavas CIl and Panagiotakos DB.
The causal relationship between
passive smoking and inflammation on
the development of cardiovascular
disease: A review of the evidence.
Inflamation & Allergy-Drug targets.
2009;8:328-333.

Pitsavos C, Panagiotakos DB, Menotti
A, Chrysohoou C, Skoumas J,
Stefanadis C, Dontas A and
Toutouzas P. Forty-year follow-up of
coronary heart disease mortality and
its predictors: the Corfu cohort of the
seven countries study. Prev Cardiol.
2003;6:155-60

O'Toole TE, Conklin DJ and
Bhatnagar A. Environmental risk
factors for heart disease. Rev. Environ
Health. 2008;23(3)167-202.

Barnoya J and Glantz S.
Cardiovascular effects of secondhand
smoke. Nearly as large as smoking.
Circulation. 2005;111:2684-98.

Thun M, Henley J and Appicella L.
Epidemiologic studies of fatal and non-
fatal cardiovascular disease and ETS
exposure from spousal smoking.
Environ. Health perspect.
1999;107(suppl): 841-846.

258

7.

10.

11.

12.

Cesari M, Penninx B, Newman A,
KritchevskySB, Nicklas BJ, Tyrell KS,
Rubin SM, Ding J, simonsick EM,
Harris TB and Pahor M. Inflammatory
markers and onset of cardiovascular
events results from the health ABC
study. Circulation. 2003;108:2317-
2322

Vasan RS, Sullivan LM and Roubenoff
R. Inflammatory markers and risk of
heart failure in elderly subjects without
prior myocardial infarction: the
Framingham Heart Study. Circulation.
2003;107:1486-1491.

Ridker PM, Hennekens CH and Buring
JE. C-reactive protein and other
markers of inflammation in the
prediction of cardiovascular disease in
women. N Engl J Med. 2000;342:836—
843.

Strandberg TE and Tilvis RS. C-
reactive protein, cardiovascular risk
factors, and mortality in a prospective
study in the elderly. Arterioscler
ThrombVasc Biol. 2000;20:1057—
1060.

Ridker PM, Rifai N and Stampfer MJ.
Plasma concentration of interleukin-6
and the risk of future myocardial
infarction among apparently healthy
men. Circulation. 2000;101:1767—
1772.

Ridker PM, Glynn RJ and Hennekens
CH. C-reactive protein adds to the
predictive value of total and HDL



IJRPC 2014, 4(2), 254-260

Enas Talib Abdul-Karim et al.

ISSN: 2231-2781

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

cholesterol in determining risk of first

myocardial infarction.  Circulation.
1998;97:2007-2011.

Pradhan AD, Manson JE and
Rossouw JE. Inflammatory

biomarkers,hormone replacement
therapy, and incident coronary heart
disease. JAMA. 2002;288:980-987.

Koukkunen H, Penttla K and
Kemppainen A. C-reactive protein,
fibrinogen, interleukin-6 and tumor
necrosis factor-alpha in the prognostic
classification of unstable angina
pectoris. Ann Med. 2001;33:37—-47.

Strandberg TE and Tilvis RS. C-
reactive protein, cardiovascular risk
factors, and mortality in a prospective

study in the elderly. Arterioscler
Thromb Vasc Biol. 2000;20:1057—
1060.

Skoog T, Dichtl W and Boquist S.
Plasma tumor necrosis factor-alpha
and early carotid atherosclerosis in
healthy middle-aged men. Eur Heart J.
2002;23:376-383.

Raymond RJ, Dehmer GJ and
Theoharides TC. Elevated interleukin-
6 levels in patients with asymptomatic
left ventricular systolic dysfunction. Am
Heart J. 2001;141:435-438.

Ridker PM, Rifai N and Rose L.
Comparison of C-reactive protein and
low-density lipoprotein  cholesterol
levels in the prediction of first
cardiovascular events. N Engl J Med.
2002; 347:1557-1565.

Mendall MA, Strachan DP, Butland
BK, Ballam L, Morris J,Sweetnam PA
and Elwood PC. C-reactive
protrin:relation to total mortality and
cardiovascular risk factors in men.
European Heart Journal. 2000;21:584-
1590.

Ridker PM, Cushman M, Stampfer MJ,
Tracy RP and Hennekens CH.
Inflammation, aspirin, and the risk of
cardiovascular disease in apparently
healthy men. N Engl J Med.
1997;336:973-979

Ridker PM, Rifai N, Clearfield M,
Downs JR, Weis SE, Miles JS and
Gotto AM. Air Force/Texas Coronary
Atherosclerosis  Prevention  Study
Investigators. Measurement of C-
reactive protein for the targeting of
statin  therapy in the primary
prevention of acute coronary events. N
Engl J Med. 2001;344:1959-65.

Tracy RP, Lemaitre RN, Psaty BM,
Ilves DG, Evans RW, Cushman M,

259

23.

24.

25.

26.

27.

28.

29.

30.

Meilahn EN and  Kuller LH.
Relationship of C-reactive protein to
risk of cardiovascular disease in the
elderly: results from the
Cardiovascular Health Study and the
Rural Health Promotion Project.
Arterioscler Thromb  Vasc  Biol.
1997;17:1121-1127.

Biasucci LM, Liuzzo G, Fantuzzi G,
Caligiuri G, Rebuzzi AG, Ginnetti F,
Dinarello CA and Maseri A. Increasing
levels of interleukin (IL)-1Ra and IL-6
during the first 2 days of
hospitalization in unstable angina are
associated with increased risk of in-
hospital coronary events. Circulation.
1999;99:2079 —2084.

Liuzzo G, Buffon A, Biasucci LM,
Gallimore JR, Caligiuri G, Vitelli A,
Altamura S, Ciliberto G, Rebuzzi AG,
Crea F, Papys MB and Maseri A.
Enhanced inflammatory response to
coronary angioplasty in patients with
severe unstable angina. Circulation.
1998;98:2370—2376.

Yarnell JW, Baker IA and Sweetnam
PM. Fibrinogen, viscosity, and white
blood cell count are major risk for
ischemic heart disease: the Caerphilly
and Speedwell collaborative heart
disease studies. Circulation.
1991;83:836-844.

Furman MI, Becker RC and Yarzebski
J. Effect of elevated leukocyte count
on in-hospital mortality following acute
myocardial infarction. Am J Cardiol.
1996;78:945-948.

Ott I, Neumann FJ and Kenngott S.
Procoagulant inflammatory responses
of monocytes after direct balloon
angioplasty in acute myocardial
infarction. Am J Cardiol. 1998;82:938—
942.

Engler RL, Schmid-Schonbein GW
and Pavelec RS. Leukocyte capillary
plugging in myocardial ischemia and
reperfusion in the dog. Am J Pathol.
1983;111:98-111.

Mann DL and Young JB. Basic

mechanisms in congestive heart
failure: recognizing the role of
proinflammatory  cytokines. Chest.

1994;105:897-904.

Whincup PH, Gilg JA, Emberson JR,
Jarvis MJ, Feyerabend C and Bryant
A. Passive smoking andrisk of CHD
and stroke: Prospective study with
cotinine measurement. BMJ.
2004;329(7452):200-205



IJRPC 2014, 4(2), 254-260

Enas Talib Abdul-Karim et al.

ISSN: 2231-2781

31.

32.

33.

34.

35.

American Heart Association. Heart
Disease and Stroke Statistics-2005

Update. Dallas, Texas: American
Heart Association: 2005.
Biasucci LM, Biteli A, Luzzo G,

Altamura S, Caligluri G, Monaco C,
Rebuzzi AG, Cllierto G and Maseri A.
Elevated level of IL6 in unstable
angina. Circulation. 1996;94:874-877.
Balbay Y, Tikiz H, Baptiste RJ, Ayaz S
and Sasmaz H. Circulating interlukin -
1beta, interlukin-6, tumor necrosis
factors-alph, and soluble ICAM-1 in
patients with chronic stable angina
and myocardial infarction. Angiology.
2001;52(2):109-14.

Wilkinson JD, Lee DJ and Arheart KL.
Secondhand smoke exposure and C

reactive protein levels in youth.
Nicotine and tobacco research.
2007;9:305-7.

Panagiotakos DB, Pitsavos C,

Chrysohoou C, Skoumas J, Masoura

260

36.

37.

38.

C. Toutouzas P and Stefanadis C.
ATTICA study. Effect of exposure to
secondhand smoke on markers of
inflammation: the ATTICA study. Am J
Med. 2004;116:145-50.

Libby P. Inflammation in
atherosclerosis. Nature.
2002;420:868-74.

Barron H V, Cannon CP, Murphy SA,
Braunwald E and Gibson CA.
Association Between White Blood Cell
Count, Epicardial Blood Flow,
Myocardial Perfusion, and Clinical
Outcomes in the Setting of Acute
Myocardial  Infarction.  Circulation.
2000;102:2329-2334.

Sadorsky R and Cannon CP.
Association of white blood cell count
with increased mortality in acute
myocardinal infarction and unstable
angina pectoris. Am J Cardiol.
2001;87:636-9.



