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Introduction
Contrast-induced nephropathy (CIN) is the sudden 

deterioration of kidney function resulting from intravenous 
(IV) or intra-arterial (IA) administration of contrast media (CM) 
[1]. Bartels and colleagues first described CIN in1954 [2]. Since 
that report, there has been an increased incidence of CIN from 
the mid-1970s, corresponding with an increase in procedures 
utilizing contrast administration [1]. Development of contrast-
induced nephropathy (CIN), ie, a rise in serum creatinine by 
either ≥0.5 mg/dL or by ≥25% from baseline within the first 2-3 
days after contrast administration, is strongly associated with 
both increased in-hospital and late morbidity and mortality after 
invasive cardiac procedures [3,4]. 

The prevention of CIN is critical if long-term outcomes are 
to be optimized after diagnostic or percutaneous coronary 
intervention (PCI). The prevalence of CIN in patients receiving 
contrast varies markedly (from <1% to 50%), depending on the 
presence of well-known risk factors, the most important of which 
are baseline chronic renal impairment and diabetes mellitus. 
Other risk factors include old age, anemia, heart failure, low 
volume status, dehydration, hypertension, renal transplant, low 
serum albumin, concomitant use of nephrotoxins, and the volume 
of contrast agent. Our objective is to study the effect of contrast 
media administration on kidney function, and the relation of risk 
factors including diabetes which can predispose patients to CIN.

Methods
Open-label, single-center study, we include all adult patient 

aged above 18 years, who came to our cardiac catheterization 
laboratory (Cath Lab) and underwent either diagnostic or 
interventional coronary angiography. A total of 1117 patients 
were included in this study between January and December 
2009, all patients in that period had different indications for their 
procedure, the majority was admitted with the diagnosis of an 
Acute coronary syndrome through emergency department.

As a routine practice in our unit, all elective and stable CAD 
patients will be on IV fluids at least for 24 hours before cardiac 
catheterization, to have a good hydration prior to contrast media 
exposure in Cath Lab. The patients with ACS might not have 
enough time for IV fluids especially Acute STEMI patients who 
undergo primary PCI. For patients with prior renal impairment 
and high serum creatinine, they had IV fluids hydration for 2-3 
days before their cardiac catheterization.

Measurements of creatinine were done in every patient 1-3 
days prior to the procedure, Post-cath creatinine values were 
taken on the first-day post-procedure, second day and third day. 
The data was taken according to the patient’s medical record 
number from the hospital computer database and analyzed 
systematically. We excluded patients with any of the following: (1) 
Any patients age <18 yr; (2) Patients with ESRD on hemodialysis 
or peritoneal dialysis; (3) kidney transplant before or planned at 
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Abstract

Background: Contrast-induced nephropathy CIN is an acute deterioration of 
renal function defined as the increase in serum creatinine by 25% above the 
baseline value within 48 h after administration of contrast agent, several risk 
factors may aggravate CIN and DM is a strong predisposing factor.

Objectives: To study the effect of contrast administration on renal function, and 
the relation of diabetes mellitus and other risk factors which can predispose 
patients to CIN in our local hospital.

Methods: Open-label, single center study. A total of 1117 patients underwent 
cardiac catheterization between January and December 2009, all patients with 
acute coronary syndrome, and stable CAD were included.

Results: Among 1117 patients, the incidence of CIN was (4.9%) and this 
represents 55patients. Out of those 55 patients, 35 (64%) patients were diabetic, 
39 (71%) patients were hypertensive, 38 (56%) patients under went diagnostic 
cardiac catheterization, 17 (34%) had PCI, 23 (41%) patients had body weight 
<70 kg, and 44 (80%) patients received omnipauqe contrast media.

Conclusion: The incidence of CIN was 4.9 %, and this concludes that hypertension 
and DM are the major risk factors in Saudi patients, diabetic patients in particular 
should be closely monitored for CIN and preventive measures should be strictly 
enforced.
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the time of enrollment. Two contrast media was used, Omnipaque 
and Visipaque Iohexol (Omnipaque) is a non-ionic, monomer, 350 
mgI/ml with low osmolality of 884. The other contrast media was 
Iodixanol (Visipaque) which is a non-ionic,dimer, 320 mgI/ml 
with low osmolality of 290.

Definition of CIN

Contrast-induced nephropathy was defined as a 25% increase 
in the creatinine value from the baseline reading in the 2nd to 3rd 
day post-cath.

Statistical analysis

Data were entered in Excel and analyzed using SPSS version 
19.0 for Windows (SPSS, Chicago, IL, USA). Demographic 
characteristics are presented for continuous variables as means 
and standard deviations and categorical variables as frequencies 
and percentages. CIN and non-CIN patients were compared using 
the Chi-square test for categorical variables and Student’s t-test 
for continuous variables. Significance was set at the 0.05 level.

Results
A total of 1117 patients underwent coronary angiography. 

The mean age of the study cohort was 55.7 (±11.6), and 81.4 % 
were males. The incidence of CIN was (4.9%) and this represents 
55patients (Figure 1). The 1117 patients, underwent two types of 
procedures, 675 patients underwent diagnostic cath and 442 had 
PCI (Figure 2). Furthermore, out of the 55 patients who developed 
CIN a 38 (56%) patient underwent diagnostic cardiac cath, 17 
(34%) had PCI, and 23 (41%) patients had body weight <70 kg. 
In this study two types of contrast media were used, the number 
of patients who received Omipaquie contrast was 1012, and only 
105 received visipuqe. Among the 55 patients who developed 
contrast nephropathy, the vast majority 44 (80%) patients, 
received omnipauqe (Figure 3).

In those 55 patients, 35 (64%) patients were diabetic and 
there was no significant difference in the development of CIN 
in Diabetic and non-diabetic post-cardiac catheterization, there 
were 39 (71%) patients hypertensive, and the difference between 

those hypertensive and non- hypertensive was statistically 
significant (Figure 4).

Discussion
This study is a single Saudi cardiac center experience, all 

patients without a contraindication to coronary angiogram 

Figure 1: This figure showed that 1117 patients underwent coronary 
angiography, 55 (4.9%) of them developed CIN

Figure 2: This figure showed the number and types of procedures 
done to the patients in the study, 675 patients underwent diagnostic 
cath and 442 had PCI.

Figure 3: This figure showed that Types of contrast used in these 
patients, Omnipaque in 1012 and Visipaque in 105 patients.

Figure 4: This figure showed the difference in the incidence of CIN 
between Diabetics, Hypertensive and others.

http://dx.doi.org/10.15406/jccr.2017.10.00352
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were included, and the main results showed that the incidence 
of contrast-induced nephropathy (CIN) was 4.9%, in this small 
study group. The two major risk factors which precipitate CIN 
were hypertension and diabetes, with more significance in the 
hypertensive group. Contrast-induced nephropathy is one of the 
most common causes of hospital-acquired acute kidney injury. 
The incidence of CIN varies between 0 and 24% according to 
multiple risk factors [5]. It is a transient and reversible form of 
acute kidney injury. However, the development of CIN is associated 
with a longer hospital stay, an increased morbidity, and mortality, 
in addition to a higher financial cost [6].

Contrast-induced nephropathy (CIN) is a known complication 
of intravenous, iodinated contrast; It is a common cause of renal 
failure in the inpatient setting [6,7–10]; and is associated with 
both short- and long-term adverse outcomes [11,12]. Previous 
reports indicated that CIN occurs in 4 to 20% of patients after 
intra-arterial administration after coronary angiography [13,14]. 
Many patients who undergo formal angiography including 
coronary angiography are admitted in the hospitals, causing 
a different physiologic status than ambulatory patients. The 
others, like ED patient, may be more likely to have uncontrolled 
renal stresses such as undiagnosed or untreated hypertension 
or chronic hyperglycemia (DM), together with a lower baseline 
hydration status. Moreover, hospitalized patients in a prolonged 
supine position may have a lowered rate of renin secretion, 
resulting in higher renal blood flow [15]. The discussion of the 
clinical importance of CIN carries out multiple and different 
opinions. Some of the experts argue that CIN just a laboratory-
defined results with a small biologic importance in real practice 
[16]. Furthermore, the peak sCr level in many patients with CIN 
is in the normal range or returns to normal within 1 to 3 weeks 
of exposure [17-20]. Treatment of CIN is mainly supportive, 
consisting of careful fluid and electrolyte management, although 
dialysis may be required in some cases [21]. The limitation in the 
available treatment options makes prevention the cornerstone of 
management.

Several pharmacological and non-pharmacological approaches 
have been evaluated for the prevention of CIN. The prevention 
strategies are most important in patients at high risk for CIN, 
such as those with AKI or preexisting chronic kidney disease 
(CKD). It is well established that minimizing the volume of CM, 
preventing volume depletion and avoiding activation of renal 
vasoconstriction are the most effective measures to prevent CIN. 
In addition, the concomitant use of diuretics or nephrotoxins (e.g. 
nonsteroidal anti-inflammatory drugs (NSAIDs), cytotoxic drugs, 
and aminoglycosides) should be avoided [5,22].

Conclusion and Recommendation
The incidence of CIN was 4.9 %, and this concludes that 

hypertension and DM are the major risk factors in Saudi patients, 
diabetic patients in particular should be closely monitored for CIN 
and preventive measures should be strictly enforced.

Limitation
It is a single center study, with a small size sample and no 

control group for comparison
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