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ªﺪﻓﺖ ªﺬه اﻟﺪراﺳﺔ ﻟﺘﺤﺪ ﺪ اﻟﻌﻼﻗﺔ ﺑ ﻦ ﻣﺴﺘﻮ ﺎت ﺣﺎﻣﺾ اﻟ ﻮر ﻚ ﻓﻲ اﻟﺪم ﻣﻊ ظ ﻮر اﻟﻤﻀﺎﻋﻔﺎت ﻟﻠﻤﺮﺿﻰ اﻟﻤﺼ ﺎﺑ ﻦ
ﺑﺎﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒ ﺔ اﻟﺤﺎد اﺛﻨﺎء ﻓﺘﺮة رﻗﻮدªﻢ ﻓﻲ اﻟﻤﺴﺘﺸﻔﻰ.
ﺿﻤﺖ اﻟﺪراﺳﺔ  ١٠٠ﻣﺮ ﺾ )٧٠ذﻛﻮر٣٠.اﻧﺎث( ﻣﺼﺎﺑ ﻦ ﺑﺎﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒ ﺔ اﻟﺤﺎد.
ﺗﻢ ﻗ ﺎس ﻣﺴﺘﻮى ﺣﺎﻣﺾ اﻟ ﻮر ﻚ ﻟﻠﻤﺮﺿﻰ ﺧﻼل اﻟـ )  (١٢ﺳﺎﻋﺔ اﻻوﻟﻰ ﻣﻦ دﺧﻮﻟ ﻢ وﺣﺪة اﻧﻌﺎش اﻟﻘﻠﺐ .
اظ ﺮت اﻟﺪراﺳﺔ ارﺗﻔﺎع ﻣﺴﺘﻮى ﺣﺎﻣﺾ اﻟ ﻮر ﻚ ﻓﻲ  ١٣ﻣﺮ ﺾ  .ﺑ ﻨﻤ ﺎ  ٨٧ﻣ ﺮ ﺾ ﻛ ﺎﻧﻮا ذوي ﻣﺴ ﺘﻮ ﺎت طﺒ ﻌ ﺔ.
 %٢٣ﻣ ﻦ اﻟﻤﺮﺿ ﻰ ذوي اﻟﻤﺴ ﺘﻮ ﺎت اﻟﻌﺎﻟ ﺔ ﻟﺤ ﺎﻣﺾ اﻟ ﻮر ﻚ ﻓ ﺎرﻗﻮا اﻟﺤ ﺎة .ﺑ ﻨﻤ ﺎ  %٢.٣ﻣ ﻦ اﻟﻤﺮﺿ ﻰ ذوي
اﻟﻤﺴﺘﻮ ﺎت اﻟﻄﺒ ﻌ ﺔ ﻓﺎرﻗﻮا اﻟﺤ ﺎة.
 %٢٣ﻣﻦ اﻟﻤﺮﺿﻰ ذوي اﻟﻤﺴﺘﻮ ﺎت اﻟﻌﺎﻟ ﺔ ﻟﺤﺎﻣﺾ اﻟ ﻮر ﻚ اﺻ ﺒﻮا ﺑﻌﺠﺰ اﻟﻘﻠ ﺐ .ﺑ ﻨﻤ ﺎ  %٦.٨ﻣ ﻦ اﻟﻤﺮﺿ ﻰ ذوي
اﻟﻤﺴﺘﻮ ﺎت اﻟﻄﺒ ﻌ ﺔ اﺻ ﺒﻮا ﺑﻌﺠﺰ اﻟﻘﻠﺐ.
اﻟﻘ ﻤ ﺔ اﻟﺘﻜ ﻨ ﺔ ﻟﺤ ﺎﻣﺾ اﻟ ﻮر ﻚ ﻛﺎﻧ ﺖ ﻣﻌﻨﻮ ﺔ اﺣﺼ ﺎﺋ ﺎ ﻓ ﻲ اﻟ ﺬﻛﻮر واﻻﻧ ﺎث %٤٠ .ﻣ ﻦ اﻟ ﺬﻛﻮر ذوي اﻟﻤﺴ ﺘﻮ ﺎت
اﻟﻌﺎﻟ ﺔ ﻟﺤ ﺎﻣﺾ اﻟ ﻮر ﻚ ظ ﺮت ﻟ ﺪ ﻢ ﻣﻀ ﺎﻋﻔﺎت ﺑ ﻨﻤ ﺎ  %٨.٣ﻣ ﻦ اﻟ ﺬﻛﻮر ذوي اﻟﻤﺴ ﺘﻮ ﺎت اﻟﻄﺒ ﻌ ﺔ ﻟﺤ ﺎﻣﺾ
اﻟ ﻮر ﻚ ظ ﺮت ﻟﺪ ﻢ ﻣﻀﺎﻋﻔﺎت.
 %٦٦.٦ﻣﻦ اﻻﻧﺎث ذوات اﻟﻤﺴﺘﻮ ﺎت اﻟﻌﺎﻟ ﺔ ﻟﺤﺎﻣﺾ اﻟ ﻮر ﻚ ظ ﺮت ﻟﺪ ﻦ ﻣﻀﺎﻋﻔﺎت  .ﺑ ﻨﻤﺎ  %١١.١ﻣ ﻦ اﻻﻧ ﺎث
ذوات اﻟﻤﺴﺘﻮ ﺎت اﻟﻄﺒ ﻌ ﺔ ظ ﺮت ﻟﺪ ﻦ ﻣﻀﺎﻋﻔﺎت.
اﻟﻘ ﻤ ﺔ اﻟﺘﻜ ﻨ ﺔ ﻟﺤ ﺎض اﻟ ﻮر ﻚ ﻛﺎﻧ ﺖ ﻣﻌﻨﻮ ﺔ اﺣﺼ ﺎﺋ ﺎ ﻟﻠﻤﺮﺿ ﻰ اﻟﻤﺼ ﺎﺑ ﻦ ﺑﺎﺣﺘﺸ ﺎء اﻟﻌﻀ ﻠﺔ اﻟﻘﻠﺒ ﺔ اﻟ ﺬ ﻦ ﻛﺎﻧ ﺖ
اﻋﻤﺎرªﻢ  ٦٠ﺳﻨﺔ او اﻛﺜﺮ وﻛﺬﻟﻚ ﻟﻠﺬ ﻦ اﻋﻤﺎرªﻢ اﻗﻞ ﻣﻦ  ٦٠ﺳﻨﺔ  .وﻛﺬﻟﻚ ﻋﻨﺪ اﻟﻤﺪﺧﻨ ﻦ وﻏ ﺮ اﻟﻤﺪﺧﻨ ﻦ ،وﻛﺬﻟﻚ ﻓﻲ
اﻟﻤﺮﺿ ﻰ اﻟﻤﺼ ﺎﺑ ﻦ ﺑﺰ ﺎدة اﻟ ﻮزن او اﻟﺴ ﻤﻨﺔ )ﻣﻌ ﺪل ﻛﺘﻠ ﺔ اﻟﺠﺴ ﻢ ﻟ ﺪ ﻢ  ٢٥ﻛ ﻎ/م ٢او اﻛﺜ ﺮ( و اﻟﻤﺮﺿ ﻰ ذوي
اﻟﻤﺴﺘﻮ ﺎت اﻟﻄﺒ ﻌ ﺔ واﻟﻌﺎﻟ ﺔ ﻟﻨﺴﺒﺔ اﻟﺪªﻮن ﻓﻲ اﻟﺪم .
اﻟﻘ ﻤﺔ اﻟﺘﻜ ﻨ ﺔ ﻟﺤﺎﻣﺾ اﻟ ﻮر ﻚ ﻟﻢ ﺗﻜﻦ ﻣﻌﻨﻮ ﺔ اﺣﺼ ﺎﺋ ﺎ ﻓ ﻲ اﻟﻤﺮﺿ ﻰ اﻟﻤﺼ ﺎﺑ ﻦ ﺑﺎرﺗﻔ ﺎع ﺿ ﻐﻂ اﻟ ﺪم  .ﺑ ﻨﻤ ﺎ ﻛﻨ ﺖ
ﻣﻌﻨﻮ ﺔ اﺣﺼﺎﺋ ﺎ ﻓﻲ اﻟﻤﺮﺿﻰ ذوي ﺿﻐﻂ اﻟﺪم اﻟﻄﺒ ﻌﻲ .
 %١٥.٦ﻣﻦ اﻟﻤﺮﺿﻰ اﻟﺬ ﻦ ﻟﻢ ﺘﻌﺎطﻮا اﻟﻌﻘﺎر اﻟﻤ ﺬ ﺐ ﻟﻠﺨﺜ ﺮة ظ ﺮ ﻟ ﺪ ﻢ ارﺗﻔ ﺎع ﻣﺴ ﺘﻮى ﺣ ﺎﻣﺾ اﻟ ﻮر ﻚ . .ﺑ ﻨﻤ ﺎ
 %٠ﻣﻦ اﻟﻤﺮﺿﻰ اﻟﺬ ﻦ ﺗﻌﺎطﻮا ªﺬا اﻟﻌﻘﺎر ﻛﺎﻧﺖ ﻣﺴﺘﻮ ﺎت ﺣﺎﻣﺾ اﻟ ﻮر ﻚ طﺒ ﻌ ﺔ ﻟﺪ ﻢ.
 %١٨.٥ﻣﻦ اﻟﻤﺮﺿﻰ اﻟﻤﺼﺎﺑ ﻦ ﺑﺎﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒ ﺔ ﻓﻲ ﻣﻨﺎطﻖ ﻣﺘﻌﺪدة )ﺑﺎﻻﻋﺘﻤﺎد ﻋﻠﻰ ﺗﺨﻄ ﻂ اﻟﻘﻠ ﺐ اﻟﻜ ﺮﺑ ﺎﺋﻲ
( ظ ﺮ ﻟﺪ ﻢ ارﺗﻔﺎع ﻓ ﻲ ﻣﺴ ﺘﻮ ﺎت ﺣ ﺎﻣﺾ اﻟ ﻮر ﻚ .ﺑ ﻨﻤ ﺎ  %٨.٣ﻣ ﻦ اﻟﻤﺮﺿ ﻰ اﻟﻤﺼ ﺎﺑ ﻦ ﺑﺎﺣﺘﺸ ﺎء اﻟﻌﻀ ﻠﺔ اﻟﻘﻠﺒ ﺔ
اﻟﺴﻔﻠ ﺔ ظ ﺮ ﻟﺪ ﻢ ارﺗﻔ ﺎع ﻓ ﻲ ﻣﺴ ﺘﻮ ﺎت ﺣ ﺎﻣﺾ اﻟ ﻮر ﻚ  .ﺑ ﻨﻤ ﺎ ﻛﺎﻧ ﺖ ﻣﺴ ﺘﻮ ﺎت ﺣ ﺎﻣﺾ اﻟ ﻮر ﻚ طﺒ ﻌ ﺔ ﻓ ﻲ ﻛ ﻞ
اﻟﻤﺮﺿﻰ اﻟﻤﺼﺎﺑ ﻦ ﺑﺎﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒ ﺔ اﻟﺠﺎﻧﺒ ﺔ.
اظ ﺮت  ªﺬه اﻟﺪراﺳ ﺔ وﺟ ﻮد ﻋﻼﻗ ﺔ ﺑ ﻦ اﻟﻤﺴ ﺘﻮ ﺎت اﻟﻌﺎﻟ ﺔ ﻟﺤ ﺎﻣﺾ اﻟ ﻮر ﻚ وظ ﻮر اﻟﻤﻀ ﺎﻋﻔﺎت ﻓ ﻲ اﻟﻤﺮﺿ ﻰ
اﻟﻤﺼﺎﺑ ﻦ ﺑﺎﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒ ﺔ.
Abstract
This study aimed to determine the association of SUA levels with short term ( in
hospital ) outcome following acute myocardial infarction .
The study included 100 patients presented with acute ST-elevation myocardial
infarction (STEMI), serum uric acid (SUA) levels were measured within the 1st 12 hour
of admission to coronary care unit.
13 patients had high serum uric acid(≥450 µmol/L) and 87 patients had normal SUA.
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23% of patients with high serum uric acid died, while 2.3% of patients with normal
serum uric acid died. 23% of patients with high serum uric acid developed heart failure
(HF), while 6.8% of patients with normal serum uric acid developed heart failure.
40% of male patients with high SUA developed cardiac complications (HF and cardiac
death)while 8.3% of male patients with normal SUA developed cardiac complications,
66.6% of female patients with high SUA developed cardiac complications ,while 11.1%
of female patients with normal SUA developed cardiac complications .The differences
were significant(P value < 0.05)
The predictive value of SUA was significant in patients aged ≥ 60 years and in those
aged < 60 years, as well as in smokers and non smokers, and in those with high BMI,
and in patients with increased serum lipids and those with normal lipid profile .
The predictive value of SUA was not significant in hypertensive patients, while it was
significant in normotensive patients.
15.6% of patients not received thrombolytic therapy developed elevation of SUA,
while non (0% ) of patients received thrombolytic therapy developed elevation of SUA.
18.5% of patients with multiple regions MI (by ECG localization) developed elevation
of SUA, while 8.3% of patients with inferior MI developed elevation of SUA, while non
(0% ) of patients with lateral MI developed elevation of SUA .
By this study it appeared that high SUA levels was associated with higher risk of
death and development of heart failure during the hospitalization period, and it may be
considered as a prognostic marker for MI complications.
Key Words : Acute Myocardial Infarction, Serum Uric Acid ,cardiac death, HF.
Introduction
Coronary heart disease ( CHD ) is the most common form of heart disease and
single most important cause of premature death in Europe , the Baltic states , Russia ,
north and south America , Australia and new Zealand , by 2020 it is estimated that it
will be the major cause of death in all regions of the world. (1)
In the united states men are more often affected then women by an overall ratio of
4:1 , but before age 40 the ratio is 8:1 and after age 70 it is 1:1 , in men , the peak
incidence of clinical manifestation is at age 50-60 ; in women at age 60-70. (2)
Coronary heart disease remains the most common cause of death regardless of
significant advancement in it's prevention and treatment . (3)
ST-segment elevation MI ( STEMI ) generally occurs when coronary blood flow
decreases abruptly after a thrombotic occlusion of a coronary artery previously affected
by atherosclerosis . slowly developing , high – grade coronary artery stenosis do not
usually precipitate STEMI because of the development of a rich collateral network over
time. Instead , STEMI occurs when coronary artery thrombus develops rapidly at a site
of vascular injury .
This injury is produced or facilitated by factors such as cigarette smoking , hypertension
, and lipid accumulation.
In most cases , infarction occurs when an atherosclerotic plague fissures , ruptures ,
or ulcerates and when conditions ( local or systemic ) favor thrombogenesis , so that a
mural thrombus forms at the site of rupture and leads to coronary artery occlusion. (4)
A joint European Society of Cardiology (ESC) and American College of Cardiology
(ACC) committee proposed the following definition of AMI as typical rise and gradual
fall (troponin) or more rapid rise and fall (CK-MB) of biochemical markers of
myocardial necrosis with at least one of the following (5)
1- Ischemic symptoms
2- Development of pathological Q waves on the ECG
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3- ECG changes indicative of ischemia (ST segment elevation or depression)
4- Coronary artery intervention (e.g. angioplasty)
For the patient who is experiencing chest pain , an ECG should be immediately
obtained because it is frequently diagnostic of myocardial ischemia or MI , and is
important in determining the appropriate treatment plan .
STEMI refers to an acute coronary syndrome in which ST-segment elevation ( e.g. ≥
1 m V in concordant limb leads , ≥ 2 m V in concordant precordial leads) is present on
the surface ECG . these infarctions are the result of complete thrombotic occlusion of a
coronary artery and may 1st be exhibited on the ECG by symmetrically peaked or
hyperacute T waves . these peaked T waves resolve after several minutes as the
characteristic ST-segment elevation develops(6).
Any injury to the myocardial cells results in the release of intracellular enzymes in
to circulating blood , permitting their detection by blood test , these include creatine
kinase ( CK-MB) iso enzyme (7) , and cardiac troponin I and T , an elevated cardiac
troponin level on admission is a predictor of subsequent cardiac events .(5)
The early ( 30- days ) mortality rate from AMI is about 30% , with more than half of
these deaths occurring before the stricken individual reach the hospital.
Although the mortality rate after admission for AMI has declined by about 30%
over the past two decades , approximately 1 of every 25 patients who survive the initial
hospitalization die in the 1st year after AMI , survival is markedly reduced in elderly
patients ( over age 75 ). (4)
Pump failure is now the primary cause of in-hospital death from STEMI . The extent
of ischemic necrosis correlate well with the degree of pump failure and with mortality
both early ( within 10 days of infarction ) and later. (4)
Myoglobine , CK-MB and cardiac troponins are predictors of subsequent cardiac
events (5) as well as SUA.(8)
Serum uric acid ( SUA )
Purines arise from metabolism of dietary and endogenous nucleic acids , and are
degraded ultimately to uric acid which is catalyzed by the enzyme xanthine oxidase ,
which is responsible for the production of uric acid and damaging free radicals . There
is a central link in the association between SUA and myocardial ischemia / dysfunction .
(9)

Uric acid is a weak acid distributed throughout the extracellular fluid compartment as
sodium urate , and cleared from plasma by glomerular filtration . (10)
Around 90% of filtered uric acid is reabsorbed from the proximal renal tubules ,
while active secretion in to the distal tubules by an ATPase-dependent mechanism
contributes to overall clearance. (11)
The reference range of SUA is variable , according to geographical distribution , gender
and dietary sources. For an individual , urate concentration is determined by a
combination of the rate of purine metabolism (both the endogenous and the exogenous)
and the efficiency of renal clearance . purine metabolism is influenced by dietary , as
well as genetic factors regulating cell turn over. Uric acid is sparingly soluble in
aqueous media , and persistent exposure to high serum levels predisposes to urate
crystal deposition within the soft tissues. (12)
Observational studies show that SUA concentrations are higher in patients with
established CHD compared with healthy controls. (13)
SUA possesses antioxidant properties , and contributes about 60% of free radical
scavenging activity in human serum , uric acid interacts with peroxynitrite to form a
stable nitric oxide donor , thus promoting vasodilatation and reducing the potential for
peroxynitrite-induced oxidative damage. (14)
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It is interesting to note that treatment of chronic heart failure patients with
allopurinol (xanthine-oxidase inhibitor) restore endothelial function. (15)
Aim of the study
The aim of the study was to determine the possibility of using
SUA measured within the first 12 hours of presentation as a predictor of short term
adverse cardiac events including cardiac death and development of heart failure .
Patients and methods
The study was conducted in Marjan – Teaching Hospital and Ibn-Al Baytar Hospital
over the period from 15th of February to 25th of December 2007 .All patients who full
field the planned inclusion criteria was taken as a study population.
100 patients were included in this study(after taken a verbal consent from each one), 70
males and 30 females. A questionnaires was prepared which include demographic
informations (age, sex) and inclusion and exclusion criteria .
A full history was taken from each patient including age , smoking, the patients
divided to smokers ( defined as active current smoker ) (8)and non smokers ,hypertension
(patients who were treated with antihypertensive drugs or those whose daily blood
pressure readings ≥ 140/90 mmHg during hospitalization were considered to have
hypertension ) (1)using random zero sphygmomanometer, and full physical examination
was performed .
12 leads ECG was done for each patient and the diagnosis of myocardial infarction
depend on the history of ischemic chest complaint and the 12-lead ECG(16) (ECG
changes are the development of ST segment elevation followed by abnormally
persistent Q wave )(17) as cardiac enzymes were unavailable at the time of the study .
Patients who had history of gout or condition that can result
in increase SUA
were excluded from the study likealcohol intake , hypothyroidism ,psoriasis
,polycythaemia vera, myeloproliferative diseases , morbid obesity ( BMI ≥ 40 ) , renal
impairment, and drugs (thiazide and loop diuretics , low dose aspirin , anti-TB drugs ,
levodopa , cyclosporine) (18).
Patients who died from non-cardiac causes were excluded from the study.
Body mass index ( BMI ) was calculated for all patients according to the equation
:Body weight (kg)
BMI =
( Height (m) )2
Using physic Kan scales.
Patients with BMI < 25 were considered normal (19).
Blood samples had been taken within the 1st 12 hours of admission for the
measurement of SUA.
S.U.A measured using enzymatic colorimetric test ( uricase PAP)
Normal SUA values (20) (Male 120-420 µmol/L, Female 120 – 360 µmol/L). Male
patients with SUA > 420 µmol/L and females with S.U.A more than 360 µmol/L were
considered to have high SUA.
Total serum cholesterol and serum triglycerides were measured to all patients in
the study within the 1st 24 hours of the onset of symptoms, using the enzymatic method
(CHOD PAP test).
Hyperlipidemia was defined as a total cholesterol level ≥ 5.2 mmol/L (220 mg/dl)
and/or a triglycerides level ≥1.7 mmol/L (150 mg/dl) (8,20)
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Site of MI :Serial ECG records were done for all patients in the study and the patients divided in
to 3 groups depending on the ECG localization of MI :1- patients with inferior MI
2- patients with lateral MI
3- patients with multiple regions MI(anteroseptal MI, anterolateral MI, inferolateral MI)
The patients were followed for the development heart failure (HF) and cardiac
death ( due to cardiogenic shock , resistant ventricular arrhythmias, and asystole) during
hospitalization period which was 5-10 days .
The diagnosis of HF depended on clinical examination and supported by radiological
investigation(21) ( including chest X-ray and echocardiography (22) ejection fraction <
40%).
The diagnosis of cardiogenic shock depended on clinical examination (23) like
hypotension ( systolic blood pressure less than 100 mmHg), cold clammy skin , rapid
shallow breathing , drowsiness, irritability , confusion , oliguria ( urine output < 30
ml/hr ).
17 patients were subjected to thrombolytic therapy and the others (83 patients ) were
not treated by this therapy due either to late presentation of complaining patients or
unavailability of the drug or the presence of contraindication (s) and the effect of
thrombolytic therapy on the serum uric acid values were identified.
Statistical analysis were done using Hypothesis Testing(proportional Z test)and the
results considered to be significant if P value was <0.05 and highly significant if P value
was <0.01.
RESULTS
100 patients were studied ( 70 males and 30 females ) throughout their hospitalization
periods , their ages range from 30 years to 80 years ( mean 60 ± 10 years) .
The patients were divided into two groups :Group 1 :- patients with high SUA account 13 patients , 10 males and 3 females , aged
50-80 ( mean 68 ± 6 years ), mean SUA (500±50 µmol/L).
Group 2 :- patients with normal S.U.A account 87 patients , 60 males and 27 females ,
aged 30-80 ( mean 60 ± 10 years ), mean SUA (250±60 µmol/L).
The incidence of cardiac death was high in group 1 ; 3 patients died out of 13
patients (23%) , while 2 patients died out of 87 patients (2.3%) in group 2.
P value < 0.01, so the incidence of cardiac death was significantly higher in patients
who developed high SUA values after AMI , as shown in table -1- .
The incidence of HF was high in group 1; 3 patients developed HF out of 13
patients (23%), while 6 patients developed HF out of 87 patients (6.8%) in group 2.
P value <0.05 , so the incidence of HF was significantly higher in patients who
developed high SUA values after AMI as shown in table -2- .
The predictive value of SUA was studied in males and females with the following
results :The incidence of cardiac complications ( cardiac death and HF ) was high in males
with high SUA values , 4 ( 2 died , 2 developed HF ) out of 10 patients (40%), while 5
patients developed cardiac complication ( 2 died , 3 developed HF ) out of 60 ( 8.3%)
with normal SUA .
P value < 0.01, so the incidence of cardiac complications was significantly higher in
males patients with high SUA values than other male patients with normal SUA as
shown in table -3- .
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The incidence of cardiac complications was higher in females patients with high
SUA, 2 ( 1 died , 1 developed HF ) out of 3 patients ( 66.6%) while 3 developed HF out
of 27 patients ( 11.1%) with normal SUA.
P value < 0.05 , so the incidence of cardiac complications was significantly higher in
female patients with high SUA values than other female patients with normal SUA
values as shown in table -3-.
The incidence of cardiac complications in male patients with high SUA was 4 out of
10 patients (40%) while 2 out of 3 ( 66.6 %) in female patients with high SUA
developed cardiac complication.
P value was not significant, so there is no difference in the predictive value of SUA
with regard to the sex as shown in table -3-.
The predictive value of SUA was studied in the patients with regard to their age .
The incidence of cardiac complications was high in patients aged ≥ 60 years with high
SUA 4 (2 died , 2 developed HF) out of 10 patients (40%) while it was 5 ( 1 died , 4
developed HF) out of 37 patients ( 13.5%) with normal SUA .
P value <0.05 , so the incidence of cardiac complications was significantly higher in
patients aged ≥ 60 yrs with high SUA than those patients aged ≥ 60 years with normal
SUA as shown in table -4-.
The incidence of cardiac complications was high in patients aged < 60 years with
high SUA , 2 ( 1 died , 1 developed HF) out of 3 patients (66.6%) while it was 3 ( 1
died , 2 developed HF) out of 50 patients
( 6%) with normal SUA , p value < 0.01 ,
so the incidence of cardiac complications was significantly higher in patients aged < 60
years with high SUA than those patients of the same age group with normal SUA as
shown in table -4-.
The incidence of cardiac complications in patients aged ≥60 years with high SUA
was 4 out of 10 patients (40%) while it was 2 out of 3 patients (66.6%) in patients aged
< 60 years with high SUA .
P value > 0.05( not significant ), so there is no difference in the predictive value of
SUA in AMI with regard to the age as shown in table -4- .
The predictive value of SUA was studied in smokers and non-smokers with the
following results :The incidence of cardiac complications in smoker patients with high SUA was high , 3
( 2 died , 1 developed HF ) out of 3 patients(100% ) while it was 5 ( 2 died , 3
developed HF) out of 47 smoker patients with normal SUA ( 10.6%).
P value < 0.01, so the incidence of cardiac complications was significantly higher in
smokers with high SUA than smokers with normal SUA as shown in table -5- .
The incidence of cardiac complications in non-smokers with high S.U.A was high 3 (
1 died , 2 developed HF ) out of 10 patients ( 30%) while it was 3 ( developed HF ) out
of 40 patients ( 1.5 % ) with normal SUA .
P value was < 0.05, so the incidence of cardiac complications was significantly
higher in non-smoker patients with high SUA than non-smokers with normal SUA as
shown in table -5-.
The incidence of cardiac complications in smokers with high SUA was 3 out of 3
patients ( 100% ) while it was 3 out of 10 patients
( 30% ) in non-smoker patients
with high SUA .
P value was < 0.05 , so the predictive value of SUA in AMI was significantly higher
in smokers as shown in table -5-.
The predictive value of SUA was studied in patients with high and normal BMI
with the following results :-
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The incidence of cardiac complications in over weight and obese patients ( BMI ≥ 25
Kg/m2) with high SUA was 5 ( 3 died , 2 developed HF ) out of 9 patients ( 55.5 % )
while it was 5 ( 2 died , 3 developed HF) out of 56 patients ( 8.5% ) in those with
normal SUA .
p value was < 0.01 , so the incidence of cardiac complications was significantly
higher in overweight and obese patients with high SUA than overweight and obese
patients with normal SUA as shown in table -6-.
The incidence of cardiac complications in patients with normal BMI and high SUA
was 1 ( developed HF ) out of 4 patients ( 25 % ) while it was 3 ( developed HF ) out of
31 patients ( 9.6 % ) with normal SUA , p value > 0.05( not significant ), as shown in
table -6- .
The incidence of cardiac complications in overweight and obese patients with high
SUA was 5 out of 9 patients ( 55.5% ) while it was 1 out of 4 patients ( 25% ) with
normal BMI and high S.U.A ,
p value > 0.05( not significant ), as shown in table -6-.
The predictive value of SUA was studied in all patients according to their lipid
profile with the following results :The incidence of cardiac complications in patients with increased lipids and high
SUA was high 5 ( 3 died , 2 developed HF ) out of 10 patients ( 50%), while it was 6 ( 2
died , 4 developed HF ) out of 50 patients ( 12% ) in those with increased serum lipids
and normal SUA .
P value was < 0.01 , so the incidence of cardiac complications was significantly
higher in hyperlipidemic patients with high SUA than in hyperlipidemic patients with
normal SUA as shown in table -7-.
The incidence of cardiac complications in patients with normal lipid profile and high
SUA was 1 ( developed HF ) out of 3 patients ( 33.3% ), while it was 2 ( developed HF
) out of 37 patients ( 5.4% ) with normal lipid profile and normal SUA .
P value was < 0.05 , so the incidence of cardiac complications was higher in patients
with normal lipid profile and high SUA than those with normal lipid profile and normal
SUA , as shown in table -7-.
The incidence of cardiac complications in patients with increased serum lipids and
high SUA was 5 out of 10 patients ( 50% ) , while it was 1 out of 3 patients ( 33.3% ) in
those with normal lipid profile and high SUA .
P value > 0.05( not significant ),so there is no significant difference in the
predictive value of SUA with regard to lipid profile as shown in table -7-.
The predictive value of SUA was studied in all patients according to their B.P and
the patients divided into hypertensive and normotensive patients with the following
results :The incidence of cardiac complications in hypertensive patients with high SUA was
1 ( died ) out of 5 patients ( 20 % ) while it was 2 ( 1 died , 1 developed HF ) out of 19
hypertensive patients ( 10.5% ) with normal SUA , p value was not significant as shown
in table -8-.
The incidence of cardiac complications in normotensive patients with high SUA was
5 ( 2 died , 3 developed HF ) out of 8 patients ( 62.5 %), while it was 6 ( 1 died , 5
developed HF ) out of 68 normotensive patients (8.8% ) with normal SUA , p value was
< 0.01 so the incidence of cardiac complications was higher in normotensive patients
with high SUA than normotensive patients with normal SUA as shown in table -8-.
The incidence of cardiac complications in hypertensive patients with high SUA was
1 out of 5 patients ( 20% ) , while it was 5 out of 8 patients ( 62.5 % ) in normotensive
with high SUA , p value > 0.05 ( not significant ) .
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The effect of thrombolytic therapy on the cardiac complications and SUA was
studied with the following results :17 patients received thrombolytic therapy no one developed elevation in SUA (0%) ,
while 13 out of 83 (15.6%) of those not received thrombolytic therapy had high SUA,
as shown in table -9- .
The association of SUA and ECG localization of the myocardial infarction was
studied with the following results :10 patients out of 54 patients ( 18.5% ) with multiple regions MI ( anteroseptal ,
anterolateral and inferolateral MI ) had high SUA, as shown in table -10-.
3 patients out of 36 ( 8.3%) with inferior MI had a high SUA , as shown in table -10 .
10 patients with lateral MI had no elevation in SUA (0%) , as shown in table -10.
Discussion
The result of this study showed that high S.U.A in patient with AMI is associated
with poor short term outcome .
High SUA on admission were strongly associated with adverse cardiovascular
events including death and HF which was independent of the gender, age , smoking
habit and serum lipid concentrations. these findings are in agreement with the Japanese
acute coronary syndrome study . (8)
Also in agreement with the Italian cardiovascular study in the elderly (24)which
demonstrated that SUA was an important predictor of overall mortality in 2254 elderly
men and women ,and other study by fang and alderman (25)which found that high SUA
levels were independently and significantly associated with higher risk of
cardiovascular mortality and morbidity.
In this study, the predictive value of S.U.A was significant in both smoker and
non-smoker patients , this is in agreement with the JACSS (8) and Fang and Alderman
(25)
. although the predictive value of S.U.A is strongest in smoker patients possibly due
to enhanced inflammatory response in AMI and promoting more platelet aggregation (26)
and hence more damage and increase in S.U.A .
This study showed that SUA had a good predictive value of adverse cardiac events
in patients with high BMI ( ≥ 25 Kg / m2 ) which was in agreement with the Japanese
acute coronary syndrome study . (8)
Also the study showed that SUA had a good predictive value of adverse cardiac events
in patients with normal and high lipid profile.
The predictive value of SUA in hypertensive patients in this study found to be
statistically not significant in contrast to Ji-Gaung W. and Jan A. study (27) in older
Chinese patients with isolated systolic hypertension ( which demonstrate a significant
predictive value of S.U.A in hypertensive patients ) probably because the sample of
hypertensive patients in this study was small, in addition hypertension per se may be
associated with increase in SUA (18) .
Under conditions of hypoxia and tissue ischemia , vascular adenosine synthesis and
release are up regulated causing significantly increased circulating concentrations (28)
cardiac and visceral ischemia promotes generation of adenosine , which may serve as an
important regulatory mechanism for restoring blood flow and limiting the ischemia . (29)
Adenosine synthesized locally by vascular smooth muscle in cardiac tissue is
rapidly degraded by endothelium to uric acid , which undergoes rapid efflux to the
vascular lumen due to low intracellular PH and negative membrane potential . (30)
Xanthine oxidase activity and uric acid synthesis are increased in vivo under
ischemic conditions and therefore elevated S.U.A may act as a marker of underlying
tissue ischemia . (31)
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Hypoxia in human coronary circulation ( caused by transient coronary artery
occlusion) leads to an increase in the local circulating concentration of uric acid . In
conclusion therefore elevated S.U.A may be a marker of local or systemic tissue
ischemia and provides one possible explanation for a non-causal associative link
between hyperuricemia and cardiovascular disease . (32)
This explain the result of this study in that patients received thrombolytic therapy
neither had increase in S.U.A nor developed complications .
Also patients with more extensive disease as evident by ECG localization had more
incidence of complication as well as high S.U.A { 18.5 % in anteroseptal , anterolateral
and inferolateral MI in contrast to 8.3% in inferior MI , and 0% in lateral MI } .
A failing heart due to AMI may cause tissue hypoperfusion and hypoxia , which trigger
xanthine oxidase activation and oxidative stress production .
Xanthine and oxidative stress are reflected by uric acid may form a vicious cycle that
promote severe heart failure . (33,34)
Therefore uric acid may not be only a bystander marker but also a causative marker of
mortality in patients who have AMI (35) .
The (LIFE) study demonstrated that lowering S.U.A concentrations by losartan was
associated with beneficial effect on cardiovascular outcome . (36)
The uric acid lowering effect of atorvastatin may have contributed to the decrease in
cardiovascular mortality in( GREACE study) . (37)
It is interesting to note that treatment of chronic heart failure patients with allopurinol
(xanthine-oxidase inhibitor) restore endothelial function. (15)
Conclusions and recommendations
SUA levels at the time of presentation can predict mortality and development of HF
during hospitalization period among Iraqi patients with AMI.
It is advised to estimate the SUA level at the time of presentation of all patients
presented with AMI , as it is simple and available , for risk stratification .
Patients with high SUA at presentation may need more intensive care regarding inhospital period and the need for coronary angiography and revascularization .
Using medications that have uric acid lowering effect in AMI may have a beneficial
effect on the mortality and morbidity . However this should be studied on a larger scale
trials0020
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