Using Sodium Bicarbonate for the
prevention of contrast-induced
nephropathy in the cath-lab

Thesis for partial fulfillment of masters’ degree of cardiology
Submitted by

Ahmed Mohamed Abou Bakr EImissiri
M.B.B.Ch.

Under supervision of

Prof. Dr. Mona Abu-el Soud

Professor of Cardiology
Ain Shams University

Prof. Dr. Mohsen Fahmy Metwaly
Professor of Cardiology
Ain Shams University

Dr. Hany Mohamed Ahmed Awadallah

Lecturer of Cardiology
Ain Shams University

Ain Shams University
Cairo
2005-2006



Using Sodium Bicarbonate for the
prevention of contrast induced
nephropathy in the cath-lab

Thesis for partial fulfillment of masters’ degree of cardiology
Submitted by

Ahmed Mohamed Abou Bakr EImissiri
M.B.B.Ch.

Under supervision of

Prof. Dr. Mona Ibrahim Abu-el Soud

Professor of cardiology
Ain Shams University

Prof. Dr. Mohsen Fahmy Metwaly
Assistant professor of cardiology
Ain Shams University

Dr. Hany Mohamed Ahmed Awadallah

Lecturer of Cardiology
Ain Shams University

Cairo
Ain Shams University
2005-2006



Protocol

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,

é



Protocol

alkalinizing renal tubular fluid with bicarbonate may reduce the
injury caused by the free radicals (Lindinger Ml 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:
e Serum creatinine more than 6mg/dL.
e Recent exposure to radiographic contrast within two
days of the study.
e Allergy to radiographic contrast.
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e Administration of N-acetyl cysteine, dopamine, mannitol
or theophylline during the intended time of the study.
e Contra-indications to coronary angiography.

Methods:

The suitable patients will be subjected to the following:

a)
b)

c)
d)

History taking and clinical examination.

Samples  will be  withdrawn  for
measurement of serum creatinine prior to the
procedure, the morning after and forty-eight
hours after the procedure.

Coronary angiography.

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.

© O O T

The indication of coronary angiography.
History of diabetes mellitus.

History of renal impairment.

History of allergy to radiographic contrast.

Age and sex of the patient (for purpose of
calculation of the serum creatinine clearance).
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Proper examination:

1. General examination: including weight and
height of patients.
2. Local cardiac examination.
Serum creatinine level:

Will be withdrawn prior to the
procedure, the morning after then forty-eight
hours after the procedure.

Coronary angiography.

5. Hydration:

Patients will be divided into two groups:

a. The first will receive sodium bicarbonate of
154 mEg/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

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.
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