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Introduction 
 

Contrast-induced nephropathy is defined as impairment 

of renal function occurring within forty-eight hours after 

administration of contrast medium. It is manifested by an 

increase in the serum creatinine level of 0.5 mg/dL or by a 

relative increase of 25% over the baseline value (McCullough 

PA et al, 1997).  

Contrast-induced nephropathy is the third leading cause 

of acute renal failure in hospitalized patients. Its incidence is 

1% to 6% in unselected populations and up to 40% to 50% in 

high risk patient populations (Nash K et al, 1996).  

Contrast-induced nephropathy results from a 

combination of changes in renal hemodynamics and direct 

toxic effects on renal tubular cells (Weisberg LS et al, 1994).  

Cellular injury occurs as one of the direct toxic effects. It 

occurs as a result of lipid peroxidation associated with 

increased production and decreased removal of the oxygen free 

radicals. (Weisberg LS et al, 1994). 

Free-radical formation is promoted by an acidic medium 

typical of tubular urine but is inhibited by the higher pH of 

normal extracellular fluid (Katholi RE et al, 1998). Therefore, 
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alkalinizing renal tubular fluid with bicarbonate may reduce the 

injury caused by the free radicals (Lindinger MI et al, 2000).  

 

Aim of the work: 

 

To examine the efficacy of sodium bicarbonate 

compared with sodium chloride for preventive hydration before 

and after coronary angiography. 

 

Patients and methods: 

 

Patient selection: 

 

The study will include 150 patients presenting to the 

cardiology department in Ain Shams University Hospital to 

undergo coronary angiography for different indications. 

 

Exclusion criteria: 

 

Patients who have one or more of the following will be 

excluded from the study: 

• Serum creatinine more than 6mg/dL. 

• Recent exposure to radiographic contrast within two 

days of the study. 

• Allergy to radiographic contrast. 
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• Administration of N-acetyl cysteine, dopamine, mannitol 

or theophylline during the intended time of the study. 

• Contra-indications to coronary angiography. 

 

Methods: 

 

The suitable patients will be subjected to the following: 

a) History taking and clinical examination. 

b) Samples will be withdrawn for 

measurement of serum creatinine prior to the 

procedure, the morning after and forty-eight 

hours after the procedure. 

c) Coronary angiography. 

d) Patients will receive adequate hydration 

before and after the procedure in the form of 

sodium chloride or sodium bicarbonate. 

 

1. Proper history taking with stress on: 

a. The indication of coronary angiography. 

b. History of diabetes mellitus. 

c. History of renal impairment. 

d. History of allergy to radiographic contrast. 

e. Age and sex of the patient (for purpose of 

calculation of the serum creatinine clearance). 



Protocol 

 

 

 

4 

2. Proper examination: 

1. General examination: including weight and 

height of patients. 

2. Local cardiac examination. 

3. Serum creatinine level: 

 Will be withdrawn  prior to the 

procedure, the morning after then forty-eight 

hours after the procedure. 

 

4. Coronary angiography. 

5. Hydration: 

Patients will be divided into two groups: 

a. The first will receive sodium bicarbonate of 

154 mEq/L as a bolus of 3 mL/Kg for 1 hour 

prior to the procedure followed by an infusion 

of 1 mL/Kg/hour for 6 hours after the 

procedure. 

b. The second will receive sodium chloride by the 

same regimen. 

 

Statistics: 

 

All the results will be subjected to adequate statistical 

analysis, including the mean and standard deviations tabulated 

and will then be discussed. 
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Aim of the work 
 

 

To examine the efficacy of sodium bicarbonate 

compared with sodium chloride for preventive hydration, 

before and after coronary angiography, from the development 

of contrast-induced nephropathy in the cardiac catheterization 

laboratory.  

This will be evaluated by: 

1. Measurement of serial serum creatinine levels 

before, the morning after and forty-eight hours 

after the procedure. 

2. Calculation of the equivalent serial serum 

creatinine clearance levels using the Cockcroft-

Gault equation. 



Table of contents 

  

Table of contents 
 

Introduction 1 

Aim of work 3 

Review of literature 4 

Chapter 1: Contrast-induced 

nephropathy 4 

• Historical background 4 

• Definitions 5 

• Epidemiology 8 

• Clinical features and management 10 

• Pathogenesis 13 

• Risk factors 17 

• Risk score for the prediction of occurrence 

of contrast-induced nephropathy 29 

Chapter 2: Contrast media 32 

• Types of contrast media and risk of 

contrast-induced nephropathy 32 

• Gadolinium-based contrast media 35 



Table of contents 

  

• Electrophysiologic effects of contrast 

media 35 

• Hemodynamic effects of contrast media 36 

• Anticoagulant effects of contrast media 38 

• Renal toxicity 39 

• Allergic manifestations 40 

• High osmolar versus low osmolar contrast 

media 41 

• Low osmolar versus iso-osmolar contrast 

media 42 

• Morbidity and mortality 44 

• Recommendations of the American college 

of cardiology 46 

Chapter 3: Preventive treatments 48 

• Introduction 48 

• Hydration 49 

• Sodium bicarbonate hydration 52 

• Forced diuresis 53 

• N-Acetylcysteine 57 

• Contrast media 65 

• Atrial natriuretic peptide 66 



Table of contents 

  

• Calcium channel blockers 69 

• Adenosine antagonists 70 

• Dopamine agonists 76 

• Endothelin receptor blockers 81 

• Prostaglandin 82 

• Preventive hemodialysis or hemofiltration 84 

Patients and methods 87 

Results 96 

Discussion 130 

Conclusions 139 

Recommendations 140 

Summary 141 

References 143 

Arabic summary 168 

 



 الملخص العربي

168 

 الملخص العربي
 

بأنررتّهررمفي ّ رر ّّحثّبإسررلامكوّطسررتّكلل  رر  لإعررل اّكلية ررمّكل  ررّفيعرر ّ 

ّذلرر ّيظهرر طّ.ّطسررتّكلل  رر  سرر عمّبعررمّإع رر  48ّّيحررمفّ رر ّ رر اّّىطظ فررمّكليةرر

 ر ةل ّوطّيير دةّن ر  مّيدلير ّّكو ةة جرم0.5ّبزي دةّن  مّكلي ي ه ن نّ  ّكلرموّب عرماّ

ّ%ّعنّكلن  مّكلأطل م.25ب قمك ّ

فرريّل لررثّم رر  ّّحثّبإسررلامكوّطسررتّكلل  رر  لمّكل  ررإعررل اّكلية رريعررمّطّ

ّيقرر  ئ  رر ّلحررمطفّكلفلرر ّكليةرريفّكلحرر دّ رر ّكل   ررىّكل ييرريدط ّب ل  للررف   .ّ

%ّ ر ّكل   رى50ّطّ%40ّّب نّص ّإلىطّي%،6ّطّّّ%1ب نّّحمطلتّكلع وّمعما

اّمثرر ّمرر  ّكل رريّمررنّعيكمرر ّكلا رري ةّكل مديررمّلأمرر ك ّكليةررىعرر ني ّكلررنينّي

ّ.كل ي ف

ّ

 :دراسةالهدف من ال

ّ

ّ ّّم كسمكلّهفنّكلهمفّمنك   ّل ن ّك بين  ّكلصيدييوّّك ل   في  ع ل م

ّ ّكإسةيب ّكلصيدييو ّبيةي يم ّمق  نم ّكلإم فم ّكلق   ة ّطبعم ّق   للا ص مّطق ئ 

ّلةل كي نّكلل ي م.

ّ

 طريقة البحث:

ّ

ّّتشل ةإ ّفنه ّم يض  ّ   ي  ّط ّم ئم ّعةى ّكلم كسم ّإي كّق  مك    ّلهم

ّب ّلةل كي نّكلل ي م ّهلا ص م ّبق   ة ّكلممييم ّكلقة ّطّكلأطع م   للفىّع نّق م

ّلأس  بّمالةفم.ّش سّكلج مع 

كوّ ةة جم6ّن  مّك ي ه ن نّ  ّكلموّوكث ّمنّّلميهمهمّإسل ع دّكل   ىّكلنينّ

ّ ّيدلي  ّ  ةل  ّمن ّّيكهع  ، ّ  ّ  ا ّكلل     ّس عمّمل  ن ليست ّو بع ن ّق  ّط

ّيكلم كسم ّمن ،ّ ّمن ّكلل    ع ني  ّليست ّهح   م ّمن ّكلل ل م:ّّطكو ن، ّكلعق ق   وحم
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 ن(ّ  اّكلفل ةّكل حمدةّوس ل ي ّس  ل ي ن،ّكلمطب م ن،ّكل  نن لياّوطّكلث ي  ةة-)كلإ 

ّيكن ّلع  ّكلق   ةّكلقة  م.مّلةم كسمّوطّكل   ىّكلنينّلميهم

ّ

ّ:الدراسة على الخطوات التالية تشتملإ

ّ

 .كلمق قّلفحصّكلإكة ن ي كطّّلةح لمّ ل   كلل  يخّكّكسلع ك  -

  سمّقة ّكه ب ئ  -

كلل ل ّطّّكل يوّص  ح ن نّ  ّكلموّق  ّكلق   ةّ،ّ  ّق  سّن  مّكلي ي ه -

ّس عم.ّّث  ن مّطّو بع نبعمف ّب

ّإي ك ّكلق   ةّكلللا ص مّلةل كي نّكلل ي م.ّ -

كلصيدييوّق  ّّطّل ن ّك بين  ومّإع   ّكل   ىّكةي يمّكلصيدييوّه -

ّطّبعمّكلق   ة.

ّ

 :التوصياتو  الاستنتاجات، النتائج

ّ

   مّطّكشل ةتّعةىّّكلأطلىعمّكل ج يّمج يعل ن:ّإلىّكل   ىّهمّهق  م

لي ّك ةيي كوّعةىّّ م ّلل3ّب عماّّكةي يمّكلصيدييوّإع  ئهمم يض ّهمّّس ع ن

عةىّممىّّعمك ّس ّلي ّك ةيي كوّ م ّلل1ّممىّس عمّق  ّكلق   ة،ّلمّب عماّ

ّسلمّس ع  ّبعمّكلق   ة.

ّعةىّ ّكلث ن م ّطّس ع نكشل ةتّكل ج يعم ّّ   م ّهم ل ن ّّإع  ئهمم يض 

لي ّك ةيي كوّعةىّممىّس عمّق  ّكلق   ة،ّّل لّم 3ّب عماّّكلصيدييوّك بين  

ّعةىّممىّسلمّس ع  ّبعمّكلق   ة.ّك ّس عمّلي ّك ةيي كوّل لّم 1ّلمّب عماّ

ّ ّكللم ّكلم كسم ّهظه  ّويم ّطييد ّك بين  ّّهأل  ّب نّك ل    ح ل م ل ن 

ّ ّكلصيدييو ّكلصيدييوط ّكّكةي يم ّإسةيب ّكلق   ةّإم فم ّطبعم ّق   طق ئ 

ّللا ص مّلةل كي نّكلل ي م.كل

   ىّكلنينّيع ني ّمنّ ة ّوس سر ّةلّتّب لن  موظه  ّكلم كسمّكلح ل مّون

ّم فرمللإّ  ّكلصريدييولر ن ّك بينرّ  سرلامكوق  ّع  ّكلق ر  ة،ّّ  ّطظ ئفّكليةى


