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ABSTRACT:

BACKGROUND :

Acute myocardial infarction ( AMI ) is an important clinical condition which is associated with a
significant inflammatory changes that result in acute-phase responses. Significantly elevated
concentrations of cytokines and other acute phase reactants are the major events that accompanied
such condition. Our aim was to evaluate certain acute phase reactants : Interleukin-6 ( IL-6 ) , C-
Reactive Protein ( CRP ) and plasma fibrinogen in patients with AMI.

OBJECTIVE:

This study was focused on the evaluation of certain acute phase reactants : Interleukin-6 (IL-6 ),
C-Reactive Protein ( CRP ) and plasma fibrinogen in patients with AMI.

PATIENTS AND METHODS:

Thirty patients from Baghdad city with AMI were included between July 2011 and January 2012 : 21
males and 9 females, their ages range between 40 — 73 years. Thirty healthy subjects ( 16 males, 14
females ), age matched with patients as a comparative group were included. Both groups were
investigated for IL-6 , CRP , and plasma fibrinogen levels.

RESULTS :

IL-6 concentrations were found to be significantly higher with ( P value : 0.0001 ) —table 1- in
patients with AMI) than in control subjects. CRP concentrations were also found to be significantly
higher with ( P value : 0.0001 ) in patients with AMI than in control subjects. plasma fibrinogen level

was significantly higher with ( P value : 0.0001 ) in patients with AMI than in control subjects.

CONCLUSION :

The study revealed a significant elevation in 1L-6 , CRP concentrations and plasma fibrinogen level

in patients with AMI.
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INTRODUCTION :

The acute phase response is part of the body’s
reaction to injury or infection. It is associated
with alterations in the metabolism of many
organs as well as changes in the plasma
concentrations  of various acute- phase
proteins.*? Interleukin 6 is a multifunctional
protein produced by lymphoid and non-lymphoid
cells and by normal and transformed cells,
including T cells, monocyte/macrophages,
fibroblasts, hepatocytes, vascular endothelial
cells. ® There has been considerable interest in
the possible etiological role of inflammation in
vascular disease. Interleukin-6 (IL-6) is one of a
number of inflammatory markers that have been
studied.  In addition to the association with
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CHD, IL-6 levels were also strongly associated
with a number of established risk factors and
other inflammatory markers. ® Many prospective
studies have shown an associations between
CHD events (Ml and CHD death) and C-reactive
protein (CRP), interleukin-6 (IL-6), fibrinogen,
von Willebrand factor (vWF), fibrin D-dimer and
tissue plasminogen activator antigen (t-PA) in
both middle-aged and older populations. There is
mounting evidence that inflammation plays a role
in the development of coronary heart disease
(CHD). Observations have been made linking the
presence of infections in the vessel wall with
atherosclerosis, and epidemiological data also
implicate infection in remote sites in the etiology
of CHD. © C-Reactive Protein (CRP) is an acute
phase protein, originally identified and named for
its ability to precipitate the C-polysaccharide of
pneumococcus in the presence of calciuml. It is
the prototypic acute phase reactant whose
presence in plasma or serum serves as a useful
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laboratory indicator of systemic inflammatory
disease. ")

High sensitivity CRP (hs-CRP) levels have been
proved to be strongly predictive of cardiovascular
events and potentially associated with the
severity of coronary atherosclerosis. Utility of
this  biomarker  for  cardiovascular  risk
stratification in populations with and without
established cardiovascular disease is supported
by strong evidence. In particular, it was shown
that survival rate following percutaneous
coronary intervention in patients with angina was
significantly low in those with high CRP levels.
®) Studies have shown that CRP concentration in
serum is also elevate in ACS compared to stable
angina or vasospastic angina. Elevated CRP is
associated with increased cardiac morbidity. ©*%
Plasma fibrinogen is one of the major acute phase
proteins and several prospective studies provided
evidence that high fibrinogen level is an
independent  predictor of  cardiovascular
complications and that fibrinogen may play an
important role in the pathogenesis of
atherosclerosis. In men, increased fibrinogen
was significantly associated with coronary heart
disease ( CHD ) events, stroke and transient
ischemic attacks, also there is an evidence that
plasma fibrinogen is associated with an excess
risk of CHD in women. The independent
association of fibrinogen with cardiovascular
mortality was at least as strong as the association
of such deaths with blood cholesterol. ** Stout
and Crowford have shown seasonal variation in
plasma fibrinogen in the elderly and suggested
that the greater concentration in winter ( due to
the increased incidence of respiratory infections )
could increase the risk of (CVD). *?

The role of hypercoagulability and plasma
fibrinogen has been suspected for many years,

and has recently been documented by
experimental and clinical evidence human
gelatinous and fibrous are plaques rich in
fibrinogen which is involved in mechanisms (
platelet aggregation, endothelia cell injury, and
plasma viscosity ) that play a central role in the
formation of thrombi; and thrombosis is major
determinant of myocardial ischemia. 39
PATIENTS AND METHODS :

This prospective study was done for the period
between July 2011 and January 2012 . Thirty
patients from Ibn Alnafees teaching hospital were
included : 21 males and 9 females, their ages
range between 40 — 73 years. All patients had
documented acute myocardial infarction which
diagnosed clinically with significant
electrocadiographic ( E.C.G. ) changes showing
AMI Thirty healthy subjects ( 16 males, 14
females ), age matched with patients were
included as control group. All patients and
control subjects were investigated to quantify IL-
6 , CRP and plasma fibrinogen in their serum.
The Clauss method was used for quantifying
plasma fibrinogen ( fortress diagnostics ). The
High Sensitive CRP Enzyme Immunoassay (
hsCRP ELISA ) method was used for quantitative
determination of CRP concentration (DRG
International Inc.,USA ) The quantitative
determination of IL-6 method is based on ELISA
(‘a one immunological step sandwich type assay -
Immunotech SAS,France- ) Statistical Analysis :
The student T-Test was used for statistical tests.
Results were expressed as the mean + SEM , and
were considered to be statistically significant
when the value of P was less than 0.05.
RESULTS:

IL-6 concentrations were significantly higher in
patients with AMI than in control subjects ( as
shown in table -1-)

Table 1: IL-6 (pg/ ml) in normal control subjects and in patients with AMI.
M = Mean , SEM = Std. Error of Mean.

Test Patients
M + SEM
IL-6 162.33+26.78

Control P value
M = SEM
6.77+0.81 0.0001*

* = Significant using student t-test for two independent means at 0.05 level of significance.
CRP concentrations were significantly higher in patients with AMI than in control subjects ( as shown

in table -2-) .

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

VOL.13,NO.2, 2014

177



ACUTE MYOCARDIAL INFARCTION

Table 2: CRP (mg /L) in normal control subjects and in patients with AMI.

Test Patients Control P value
M = SEM M = SEM
CRP | 13.84+0.46 | 4.28+0.53 0.0001*

M = Mean , SEM = Std. Error of Mean.
* = Significant using student t-test for two independent means at 0.05 level of significance.

Plasma fibrinogen levels were significantly

higher in patients with AMI than in control
subjects ( as shown in table -3-) .

Table 3: Plasma fibrinogen (g /L) in normal control subjects and in patients with AMI.

Test Patients Control P value
M+ SEM | M+ SEM
Plasma fibrinogen | 4.56+0.18 | 2.74+0.12 | 0.0001*

M = Mean , SEM = Std. Error of Mean.
* = Significant using student t-test for two independent means at 0.05 level of

significance.

DISCUSSION :

IL-6 was significantly higher in patients with
AMI than in control subjects ( table -1- ). Other
studies on patients with AMI had found the same
results; ( Dizdarevic L., etal ) ® | ( Suzuki H., et
al) ®®  (Moe K., etal)®”

( Byrne C. , et al ) “® |L-6 is a cytokine
responsible for acute phase protein production by
the liver and it is one of the important cytokines
associated with response to inflammation @29 .
It is the only cytokine that can stimulate the
synthesis of all the acute phase proteins involved
in the inflammatory responses . Studies
showed that IL-6 is the main endogenous
mediators of acute phase response in patients
with AMI and there is a strict relation between
IL-6 elevation and the extent of myocardial tissue
damage. ®?

The association of IL-6 with the risk of CHD
including AMI was found to be similar in nature
and magnitude to that of a number of major
established determinants of vascular disease and
studies demonstrated significant associations
between long-term elevated circulating IL-6
levels and CHD risk in the population. ¢:5%

As shown in table (2), CRP concentrations were
significantly higher in patients with AMI than in
control subjects and this results agree with that of
other studies; ( Ruckerl R. ,etal ) ®  (Byre C.
etal) ®® and (Moe K. , etal ) ®. IL-6 and
CRP have related roles in the inflammatory
response : IL-6 induces CRP production in the
liver by activating Janus Kinases. Signal
transducers and activators of transcription

subsequently switch on the CRP gene expression,
leading to the production of CRP. ® The CRP
level certainly rises as a consequence of the
inflammatory response to myocardial necrosis
and some studies have reported significant
correlations between CRP concentration and the
size and extent of necrosis. “” Also studies have
demonstrated that the baseline CRP concentration
can predict cardiovascular events. %%

The result of this study showed that plasma
fibrinogen level was significantly increased in the
acute phase of AMI, table (3). Other studies on
patients with AMI showed the same results; (
Mircea P., etal ) ®® ( Tlaines A.P., etal ) ®” and
(Hoffmesiter H., et al). ® Myocardial necrosis is
considered to be a potential source of
inflammation @, and its accompanied by
elevated levels of acute-phase reactants, which
reflect the stimulation of hepatic production by
circulating inflammatory mediators such as
cytokines, especially IL-6. ?%%9)

Fibrinogen is an acute phase protein and its
synthesis in the acute phase response is related to
the action of IL-6. @2%) |L-6 is extremely
important in regulation of fibrinogen levels, as
there is an IL-6 responsive element in the
promoter region of the pB-fibrinogen gene.
Synthesis of the B-chain is known to be rate-
limiting step in fibrinogen synthesis.
CONCLUSION: :

This study revealed a significant elevation in IL-6
, CRP concentrations and plasma fibrinogen level
in patients with AMI.

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

VOL.13,NO.2, 2014
178



ACUTE MYOCARDIAL INFARCTION

REFERENCES:

1.

10.

11.

Toussaint GE, Upragrain N, Ederen AM,
Nguyen TK, Sabeckiene BJ. Acute phase
reactants, challenge in the near future of
animal production and veterinary medicine. J
Zhejiang Univ SCI 2005; 6B:941-44.

Husain TM, Kim DH. C-Reactive Protein
and Erythrocyte Sedimentation Rate in
Orthopaedics. The University of
Pennsylvania Orthopaedic Journal
2002;15:13-16.

Beutler E, Lichtman M, Coller B, Kipps TJ.
Williams Haematology. 6" ed. New York,
McGraw Hill 2000:255-57.

Ridker PM, Rifai N, Stampfer MJ,
Hennekens CH. Plasma Concentration of IL-
6 and the Risk of Future Myocardial
Infarction Among Apparently Healthy Men.
Circulation 2000; 101:1767-69.

Neal B. Quantifying the Importance of
Interleukin-6 for Coronary Heart Disease.
PL0S Med 2008;5: 84-85.

Wannamethee S, Whincup P, Shaper A,
Rumley A, Lennon L. Circulating
Inflammatory and hemostatic biomarkers are
associated with risk of myocardial infarction
and coronary death, but not angina pectoris
in older men. J Thromb Haemost
2009;7:1605-11.

Anderson J. Muirs Textbook of Pathology.
12" ed. London, Edward Arnold 1988:14-16.
Verma S, Badiwala MV, Li SH, Weisel RD,
Fedak PW, Li RK, Mickle DA. C-reactive
protein activates the nuclear factor-kB signal
transduction pathway in saphenous vein
endothelial cells: Implications  for
atherosclerosis and restenosis. The Journal of
Thoracic and  Cardiovascular  Surgery
2003;126:1886-90.

O’Keefe JH, Cordain L, Jones P, Abuissa H.
Coronary Artery Disease Prognosis and C-
Reactive  Protein  Levels Improve in
Proportion to Percent Lowering of Low-
Density Lipoprotein. Am J Cardiol 2006;
98:135-39.

Cavusoglu Y, Gorenek B, Alposy S, Unalir
A, Ata N, Timuralp B. Evaluation of C-
Reactive Protein, Fibrinogen and
Antithrombin-1l1 as Risk Factors for
Coronary Artery Disease. IMAJ 2001;3:13-
16.

Kannel WB, Wolf P, Castelli WP, Ayostina
RB. Fibrinogen and Risk of Cardiovascular
Disease. The Framingham Study. JAMA
1987;258:1183-86.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

Thompson SG, Kienast J, Pyke SD,
Haverkate F, Jurgen CW. Hemostatic
Factors and the Risk of Myocardial

Infarction or Sudden Death in Patients with
Angina Pectoris. N Eng J Med 1995;332:
635-41.

Maresca G, Blasio A, Marchioli K, Minno
G. Measuring Plasma Fibrinogen to Predict

Stroke and Myocardial Infarction. An
Update .
Arterioscler Thromb Vasc Biol

1999;19:1368-72.

Behague |, Poirier O Nicand V, Evans A,
Arveiler D, Luc G, Cambu J, Scarabin P,
Baral F, Combien FB. Fibrinogen Gene
Polymorphisms are Associated with Plasma
Fibrinogen and Coronary Artery Disease in
Patients with Myocardial Infarction. The
ECTIM Study. Circulation 1996; 93: 440-49.
Dizdarevic H, Kusljugic Z, Barakovic F,
Brikc S, Sabitovic D, Jahic E, Isabegovic M,
Smajic E, Hudic I, Divkovic K. Correlation
between interleukin 6 and interleukin 10 in
acute myocardial infarction. Bosn J Basic
Med Sci 2009;9:301-6.

Suzuki H, Toba K, Sato K. Serum Hepcidin-
20 is Elevated During the Acute Phase of
MI. Tohoku J Exp Med 2009;218:93-98.
Moe K, Wong P. Diagnostic Biomarkers of
Acute Coronary Syndrome. Ann Acad Med
Singapore 2010;39:210-15.

Byrne C, Fitzgerald A, Cannon C. Elevated
White Cell Count in Acute Coronary
Syndrome: Relationship to Variants in
Inflammatory and Thrombotic genes. BMC
Medical Genetics 2004;5: 13-14.

Maseri A, Biasucci L, Liuzzo G.
Inflammation in Ischemic Heart Disease.
BMJ 1996;312:1049-50.

Gabay C, Kushner I. Acute-Phase Protein
and Other Systemic Responses to
Inflammation. N Eng J Med 1999;340:448-
52.

Woods A, Brull DJ, Humphries SE,
Montgomery HE. Genetics of Inflammation
and Risk of Coronary Artery Disease: the
Central Role of Interleukin-6. European
Heart Journal 2000; 21: 1574-83.

Pannitteri G, Marino B, Campa P, Martucci
R, Testa U, Peschle C. Interleukins 6 and 8
as Mediatoers of Acute Phase Response in
Acute myocardial Infarction.[Abstract] Am J
Cardiol 1997; 80: 622-25.

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

179

VOL.13,NO.2, 2014



ACUTE MYOCARDIAL INFARCTION

24.

25.

26.

217.

28.

29.

30.

3L

Abbasi S, Boroumand M. Expanded
Network of Inflammatory Markers of
Atherogenesis : Where Are We Now ?. Open
Cardiovasc Med J 2010;4:38-44.

Ruckerl R, Graven S, Liungman P. Air
Pollution and Inflammation in Myocardial
Infarction survivors. Environmental Health
Perspectives 2007;115:1077-78.

Heikkila K, Ebrahim S, Rumely A, Lowe G,
Lawlor D. associations of Circulating C-
Reactive Protein and Interleukin-6 with
Survival in Women with and without
Cancer: Findings from the British Women's
Heart and Health study. Cancer Epidemiol
Biomarkers Prev 2007;16:1155-59.

Mircea P, Gristea A, Romans H, Missits I,
Pechet L. Comparative Behavior of the
Components of the Factor VIII Complex in
Acute Myocardial Infarction. Thromb Res
1983;30:487-97.

Haines AP, Howarth D, North WR,
Goldenberg E, S tirling Y, Meade TW,
Raftery EB, Graig MW. Haemostatic
Variables and the Outcome of Myocardial
Infarction. Thromb Haemost 1983; 50: 800-
3.

Hoffmeister HM, Wendal HP, Heller W,
Seipel L. Alteration of Coagulation and
Fibrinolytic and Kallikrein Kinin Systems in
the Acute and Post Acute Phases in Patients
with Unstable Angina Pectoris. Circulation
1995;91:2520-27.

Alexander RW. Inflammation and Coronary
Artery Disease. N Eng J Med 1994;331:468-
69.

Mendall MA, Potel P, Ballom L, Strachan D.
C-Reactive Protein and its Relation to
Cardiovascular Risk Factors: a Population
Based Cross Sectional Study. BMJ
1996;312:1061-63.

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

180

VOL.13,NO.2, 2014



ACUTE MYOCARDIAL INFARCTION

THE IRAQI POSTGRADUATE MEDICAL JOURNAL VOL.13,NO.2, 2014



