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Abstract 

The potential association between impaired renal function and the 

incidence of cardiovascular events has been thoroughly studied. The 

focus of this study was to describe the renal function for patients 

admitted with Myocardial Infarction (MI). This retrospective descriptive 

study was based on reviewing the medical files of MI patients admitted 

to the West Bank hospitals of Palestine between January 2012 and July 

2014. Out of 320 MI patients’ files, only 279 files were included in the 

study. Two hundreds and eighteen (78.1%) patients were males and the 

mean age was 59 ± 0.736 years and the majority of the patients (77.4%) 

attended governmental hospitals. The smoking history was documented 

in few files (50) and it was found that 42 (84.0%) of the patients were 

smokers. Regarding the patients’ co-morbid diseases, diabetes mellitus 

status was reported in 113 files and 88 (77.9%) patients were diabetics. 

Hypertension was mentioned in 97 files (34.8%) and 84 (86.6%) patients 

were hypertensive. The lipid status was reported in 43 files with only 6 
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patients (14.0%) suffered from hyperlipidemia. Twenty five (52.1%) out 

of 48 patients suffered from previous ischemic heart disease, while 12 

patients had a history of atherosclerosis. At admission, patients 

complained from many classical symptoms of MI. The majority of 

patients (n=220, 78.9%) suffered from chest pain, 48 (17.2%) patients 

experienced diaphoresis, 51 (18.3%) patients had nausea and 81 (29.0%) 

patients experienced dyspnea. Creatinine and Blood Urea Nitrogen 

(BUN) were the most commonly used tests to evaluate the kidney 

function. About 254 (91.0%) patients had been tested for their serum 

creatinine levels with 66 (26.0%) of these patients had high blood 

creatinine concentration. On the other hand, the BUN test was performed 

for 145 patients and 76 (52.4%) of these patients had elevated BUN. Uric 

acid was less commonly used and it was measured for 48 patients and 42 

(87.5%) of these patients had normal blood uric acid. We concluded that 

MI is a multi-factorial disease and the impaired kidney function may 

significantly contribute to the occurrence of MI and patients with renal 

failure may have an extremely high risk of cardiovascular disease.  

Keywords: Renal Function, Myocardial Infarction, Creatinine, Urea, 

Palestine. 

 

 ملخص

انؼلالح يا تٍٛ اخرلال ٔظائف انكهٗ ٔحذٔز ايزاض انمهة ٔالأٔػٛح انذيٕٚح ٚرى دراسرٓا 

 .تشكم دائى ٔكثٛز. يحٕر ْذِ انذراسح ْٕ ٔصف حانح انكهٗ ػُذ يزظٗ احرشاء ػعهح انمهة

ذسرُذ ْذِ انذراسح انٕصفٛح ػهٗ يزاجؼح انًهفاخ انطثٛح نًزض احرشاء ػعهح انمهة انذٍٚ ذى 

شًهد انذراسح  .2114ٕٔٚنٕٛ  2112فٙ يسرشفٛاخ انعفح انغزتٛح فٙ فهسطٍٛ تٍٛ ُٚاٚز  لثٕنٓى

٪( كإَا يٍ 78يهف نًزظٗ احرشاء ػعهح انمهة. غانثٛح افزاد انؼُٛح ) 321يٍ أصم  279

٪( انًزظٗ ذى ادخانٓى انٗ 77.4ػايا ٔيؼظى ) 59انذكٕر، ٔكاٌ يرٕسػ ػًز انًزظٗ حٕانٙ 

 42( ٔٔجذ أٌ 51. نمذ ذى ذٕثٛك ذارٚخ انرذخٍٛ فٙ تؼط انًهفاخ )ػذد = انًسرشفٛاخ انحكٕيٛح

تانُسثح نلايزاض انساتمح انرٙ ػاَٗ يُٓا انًزظٗ فمذ  .٪( يٍ انًزظٗ ْى يٍ انًذخ84.1ٍُٛ)

٪( يٍ انًزظٗ كإَا ٚؼإٌَ يٍ 77.6) 88يهف ٔ ٔجذ أٌ  113ذى ذٕثٛك يزض انسكز٘ فٙ 

 84٪( ٔ ٔجذ أٌ 34.8يهف ) 97ذفاع ظغػ انذو فٙ يزض انسكز٘. ٔ ذى ذٕثٛك يزض ار

٪( يٍ انًزظٗ كاٌ نذٚٓى يزض ظغػ انذو انًزذفغ. يسرٕٖ انذٌْٕ فٙ انذو ذى ذٕثٛمّ 86.6)

٪( كإَا ٚؼإٌَ يٍ ارذفاع يسرٕٖ انذٌْٕ فٙ 14.1يزظٗ ) 6يهف فمػ ٔٔجذ أٌ  43فٙ 
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ما يٍ يزض انمهة يزٚط ٚؼإٌَ يسث 48٪( يٍ أصم 52.1يزٚط ) 25انذو. ٔٔجذ أٌ 

يزٚط فمػ، اظٓزخ انًهفاخ، آَى ٚؼإٌَ يسثما يٍ يزض ذصهة  12الإلفار٘، فٙ حٍٛ أٌ 

اشركٗ انؼذٚذ يٍ انًزظٗ ػُذ دخٕنٓى نهًسرشفٗ يٍ الأػزاض انكلاسٛكٛح نًزض  .انشزاٍٚٛ

 ٪( كإَا ٚؼإٌَ يٍ آلاو فٙ انصذر،78.9، 221احرشاء ػعهح انمهة. غانثٛح انًزظٗ )ػذد = 

٪( يزٚط ٚشؼزٌٔ 18.3) 51٪( يٍ انًزظٗ نذٚٓى ذؼزق غزٚز، ٔكاٌ 17.2) 48ٔكاٌ 

يسرٕٚاخ انكزٚاذٍُٛٛ ٔانٕٛرٚا فٙ انذو  .٪( يزٚط ٚؼإٌَ ظٛك انرُفس29.1) 81تانغثٛاٌ ٔ

٪( يٍ انًزظٗ ٔلذ 91.1) 254أػرًذخ نرمٛٛى ٔظائف انكهٗ. أجُز٘ فحص انكزٚاذٍُٛٛ نُحٕ 

كإَا ٚؼإٌَ يٍ ذزكٛز انكزٚاذٍُٛٛ انًزذفغ فٙ انذو. يٍ َاحٛح  ٪( يزٚط26.1) 66ٔجذ أٌ 

٪( 52.1) 76يزٚط ٔٔجذ أٌ  145أخزٖ، ذى إجزاء اخرثار يسرٕٖ انُٛرزٔجٍٛ فٙ انذو ل 

يزٚط كاٌ ٚؼاَٙ يٍ ارذفاع يسرٕٖ انُٛرزٔجٍٛ فٙ انذو. اسرخذاو فحص يسرٕٖ حًط 

يزٚط  48ا، ٔنذنك فمذ ذى لٛاسّ ػُذ انٕٛرٚك فٙ انذو نرشخٛص ٔظائف انكٗ ْٕ ألم شٕٛػ

أٌ  .٪( كاٌ نذٚٓى يسرٕٖ غثٛؼٙ يٍ حًط انٕٛرٚك فٙ انذو85.7ٔجذ أٌ غانثٛح انًزظٗ )

يزض احرشاء ػعهح انمهة ْٕ يزض يرؼذد الاسثاب ٔ ٚثذٔ اٌ اخرلال ٔظائف انكهٗ لذ ٚسٓى 

يٍ انفشم  تشكم كثٛز فٙ حذٔز يزض احرشاء ػعهح انمهة، ٔأٌ انًزظٗ انذٍٚ ٚؼإٌَ

  .انكهٕ٘ لذ ٚكٌٕ نذٚٓى يخاغز كثٛزج نهغاٚح نهرؼزض لايزض انمهة ٔالأٔػٛح انذيٕٚح

 .ٔظٛفح انكهٗ، احرشاء ػعهح انمهة، انكزٚاذٍُٛٛ، انٕٛرٚا، فهسطٍٛ الكلمات المفتاحية:

 

Introduction 

Patients with chronic kidney disease (CKD) are at greater risk for 

cardiovascular disease and death than the general population (Cea 

Soriano, Johansson, Stefansson, & Rodriguez, 2015; Torun, Yardim, 

Simsek, & Burgaz, 1998). Chronic kidney disease in heart failure has 

been recognized as an independent risk factor for adverse outcome, 

although the most important clinical trials tend to exclude patients with 

moderate and severe renal insufficiency (Palazzuoli, McCullough, 

Ronco, & Nuti, 2015). The potential association between impaired renal 

function and all-cause mortality and incidence of cardiovascular events 

has been thoroughly studied in the general population (Elley, Robinson, 

Kenealy, Bramley, & Drury, 2010; Go, Chertow, Fan, McCulloch, & 

Hsu, 2004; Hemmelgarn et al., 2010; Pizzarelli et al., 2009; Roderick et 

al., 2009; Weiner et al., 2009), in patients with cardiovascular diseases 

(Brown et al., 2008; Lin et al., 2009; Schou, Torp-Pedersen, Gustafsson, 

Abdulla, & Kober, 2008; Smith et al., 2006) and in those with impaired 
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renal function (Conway et al., 2009; He et al., 2009). Despite this 

common association, the precise pathophysiological connection and 

liaison between heart and kidney is only partially understood (Palazzuoli 

et al., 2015). The focus of this study was on determining the relation 

between renal dysfunction and the occurrence of Myocardial Infarction 

(MI) in the population of the West Bank region of Palestine.  

Methodology 

This retrospective descriptive study was based on reviewing medical 

files of 320 MI patients admitted to Palestinian hospitals between 

January 2012 and July 2014, using a data collection form. Any file with 

improper data entry was excluded. An automated software program was 

used to calculate the sample size. The socio-demographic information, 

the results of kidney function tests and past medical history were 

collected from patient's files. 

An automated software program (Raosoft sample size calculator  

http://www.raosoft.com/samplesize.html) was used to calculate the 

sample size. Considering the population size 20000, margin error 5%, 

confidence level 90%, and response distribution 50%. 

The Institutional Review Board (IRB) at An-Najah National 

University and the Palestinian Ministry of Health authorized all aspects 

of the study protocol, including access and use of the patient clinical 

information. 

Results 

As shown in Table 1, out of the 320 MI patients’ files only 279 files 

were included in this study. About 78% of patients were males and about 

22% were females and the mean age in years was 59.17± 0.736. The 

majority of the patients (77.4%) attended governmental hospitals, while 

63 (22.6%) attended private hospitals. Smoking habits were mentioned 

only in 50 files with 42 patients (84.0%) reported as smokers.  
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Table (1): The patient’s characteristics, type of hospital, and smoking 

habits. 

Variables Number (%) 

Age 

˂ 60 

˃ 60 

 

150 (53.8) 

129 (46.2) 

Gender 

Male 

Female 

 

218 (78.1) 

61 (21.9) 

Hospitalization 

Governmental 

Private 

 

216 (77.4) 

63 (22.6) 

Smoking
*
 

Yes 

No 

 

42 (84.0) 

8 (16) 

*
Smoking; missing files = 229 (82.1%) 

Regarding the patient’s co-morbid diseases, from the 279 files of MI 

included in this study (Table 2), 113 files reported the diabetic status of 

the patient and 88 (77.9%) patients suffered from diabetes whereas 25 

(22.1%) patients were not diabetics. Ninety seven files (34.8%) 

mentioned the hypertensive history of the patients, reporting 84 (86.6%) 

patients with hypertension. Six patients (14.0%) out of 43 files that 

reported the lipid status of the patient had hyperlipidemia. Finally, 

ischemic heart disease was reported in 25 (52.1%) patients out of 48 files 

that mentioned the disease, while, 12 of these patients (4.3%) had a 

history of atherosclerosis. 
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Table (2): Co-morbid diseases among MI patients. 

Co-morbid Diseases Number (%) 

Diabetes Mellitus 
a
 

Yes 

No 

 

88 (77.6) 

25 (22.4) 

Hypertension 
b
 

Yes 

No 

 

84 (86.6) 

13 (13.4) 

Hyperlipidemia 
c
 

Yes 

No 

 

6 (14) 

37 (86) 

Ischemic heart disease
d
 

Yes 

No 

 

25 (52.1) 

23 (47.9) 

Atherosclerosis 
e
 

Yes 

No 

 

12 (4.3) 

267 (95.7) 

a
 Diabetes; missing file = 166 (59.5%) 

b
 Hypertension; missing files = 182 (65.2%) 

c
 Hyperlipidemia; missing files = 236 (84.6%) 

d
 Ischemic heart disease; missing file = 231 (82.8%) 

e
 Atherosclerosis; missing files = 0 (0%) 

Table 3 also shows patient’s complains at the time of admission. 

More than half of the patients suffered from chest pain (n=220, 78.9%), 

48 patients (17.2%) experienced diaphoresis, 51 patients (18.3%) had 

nausea and 81 patients (29.0%) experienced dyspnea. 

Table (3): Patient’s complaints at time of hospital admission. 

Patient’s Complaints at Admission Number (%) 

Chest pain 220 (78.9) 

Diaphoresis 48 (17.2) 

Nausea 51 (18.3) 

Dyspnea 81 (29.0) 
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Different blood tests were used to assess the kidney function (Table 

4). Creatinine and BUN were the most commonly used tests. About 254 

patients (91.0%) had been tested for their serum creatinine levels with 66 

patients (26.0%) reported with a high concentration. The BUN test was 

performed for about half of the patients (n= 145, 52.0%) and76 (52.4%) 

patients were reported with elevated BUN. Uric acid was measured for 

48 patients and most of the tested patients (n=42, 87.5%) had normal 

blood uric acid level. 

Table (4): Medical Tests of Kidney Function. 

Variable Total Number (%) 

Creatinine 
a
 

Normal 

High 

 

188 (74.0) 

66 (26.0) 

BUN 
b
 

Normal 

High 

 

69 (47.6) 

76 (52.4) 

Uric Acid 
c
 

Normal 

High 

 

42 (87.5) 

6 (12.5) 

a
 Creatinine; missing files = 25 (9.0%) 

b
 Blood Urea Nitrogen (BUN); missing files = 133 (47.3%) 

c
 Uric acid; missing files = 231 (82.8%) 

Discussion 

Elderly patients are more likely to experience an MI than younger 

patients (Shih, Lee, Lee, & Boyle, 2011). In MI, generally risk factors are 

more strongly associated with acute MI in younger (< 60 years) 

compared to older (≥60 years) (Anand et al., 2008). Our study showed 

that 150 (53.8%) patients diagnosed with MI were under the age of 60 

years taking into consideration, the elderly population aged (65 years and 

over) constituted only 2.9% of the total population ((PCBS), 2014) .. 

Woman experience their first acute MI on average 9 years later than 

men (Anand et al., 2008). Premenopausal women are protected against 
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coronary artery disease (CAD), because of the impact of sex hormones 

function (Kumar, Kaur, & Devi, 2012). A similar finding was observed 

in our study, since 218 (78.1%) patients were males, and only 61 (21.9%) 

were females, although the males to females ratio in Palestine is almost 

equal. 

The majority of patients were admitted to governmental hospitals 

since almost all MI patients receive governmental sponsored treatment 

due to high cost. Even those admitted to private hospitals receive 

financial coverage from the government and have been transferred to 

private sector when the governmental facilities were fully occupied or 

unfit for certain kind of intervention. 

Smoking is a risk factor for the development of MI (Jahangir, 

Siddiqui, Jehangir, & Sheikh, 2012). Globally, tobacco use is one of the 

most important causes of MI, especially in men (Teo et al., 2006). The 

current work showed that 42 (84.0%) patients were smokers or had a 

history of smoking. Consistently, several epidemiological studies have 

established worldwide that cigarette smoke exposure is an important 

cause of cardiovascular morbidity and mortality and increases the risk for 

myocardial infarction (Ambrose & Barua, 2004). Therefore, all forms of 

tobacco use should be discouraged to prevent cardiovascular diseases. 

High blood pressure has consistently been associated with an 

increased risk of MI (Luepker et al., 2003). History of hypertension is a 

frequent finding in patients with acute myocardial infarction (AMI) 

(Pedrinelli et al., 2012). The majority of patients in this study (86.6%) 

suffered from hypertension. Therefore, the control of hypertension with 

appropriate medication and life style modifications could be very 

effective to significantly reduce the risk of MI. 

Moreover, diabetes mellitus is a major risk factor for coronary artery 

disease and is associated with a higher incidence of MI and sudden death 

(Walker & Cubbon, 2015). Based on  finding of this study, compared to 

individuals without diabetes, those with diabetes are more likely to have 

MI, which is in agreement with the other findings (Adams et al., 2014). 
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Regarding the symptoms at admission, patients with MI may present 

with various combinations of chest, upper extremity, jaw, or epigastria 

discomfort with exertion or at rest (Thygesen, Alpert, White, & Joint, 

2007). The discomfort associated with MI was accompanied with 

dyspnea (29.0%), diaphoresis (17.2%), nausea (18.3%), or chest pain 

(78.9%). Chest pain, diaphoresis, nausea, and dyspnea were seen in 

patients at admission, with variations in their occurrence. 

Several studies demonstrated that patients with kidney disease or 

impaired renal function are at greater risk for cardiovascular diseases and 

death than the general population (Parikh & Seliger, 2015). Creatinine 

has been found to be a reliable indicator of kidney function. Moderately 

elevated plasma creatinine level is associated with increased risk of MI, 

ischemic heart disease, and early death in the general population (Sibilitz, 

Benn, & Nordestgaard, 2014). More than one quarter of the tested 

patients in this study had high creatinine levels indicating that the renal 

dysfunction may be a significant participating risk factor for cardiac 

disease and MI. Moreover, the persistent worsening of the renal function 

is significantly associated with higher incidence of adverse cardiac events 

in acute coronary syndrome patients (Murata et al., 2015). 

On the other hand, elevated BUN level is correlated with increased 

mortality in patients with acute heart failure (Cauthen et al., 2008; 

Fonarow et al., 2005; Hartz, Kuhn, Kayser, & Johnson, 1995; Iglesias, 

Hom, Antoniotti, Ayoub, & Levine, 2006; Shenkman, Zareba, & 

Bisognano, 2007; Yancy et al., 2006), chronic heart failure (Filippatos et 

al., 2007), and coronary artery bypass graft (Hartz et al., 1995). More 

than half of tested patients in this study had elevated BUN levels at time 

of admission. Therefore, BUN can be incorporated into risk prediction 

models in myocardial mortality rate.  

Comparing the prognostic significance of blood urea versus 

creatinine levels for estimating the risk of developing MI, it  may be 

concluded that an increased level of blood urea is a more significant risk 

factor for MI than that of creatinine, and this is in agreement with other 

studies (Levey et al., 1998). 
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Furthermore, serum uric acid levels are strongly associated with the 

occurrence of stroke and MI (Alderman, 2002; Grassi et al., 2013). It is 

also addressed as cardiovascular disease risk factor in numerous 

prospective and cohort studies (Parvaiz, 1987). Observational studies 

showed that serum uric acid concentrations are higher in patients with 

established coronary heart disease compared with healthy controls 

(Sathiya et al., 2014). In the current study 48 (17.2 %( patients out of the 

279 patients, had their uric acid level been tested. Six (12.2%) patients 

had elevated level of uric acid. The lack of knowledge regarding uric acid 

as a risk factor for MI is a matter of concern and should be addressed by 

health care providers. Although, our results did not show a strong 

relationship between the uric acid level and the occurrence of MI as more 

than 87% of tested patients had normal serum uric acid level which could 

be due to the small number of tested patients. 

Due to the limitation of many incomplete files and not-done kidney 

function tests in many cases, more long-term studies are needed to get a 

definite conclusion and well establish the relation between kidney 

function and incidence of MI.  

Nevertheless, according to the previous findings and in view of our 

current results, it can be concluded that MI is a multi-factorial disease 

and the impaired kidney function may significantly contribute to the 

occurrence of MI.  
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