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Abstract: Contrast induced nephropathy (CIN) has become the third leading cause of hospital-acquired acute kidney injury. We
aimed to measure the incidence of (CIN) and to assess predicting major risk factors. We enrolled 302 patients who were admitted to
cardiology department of Baghdad Teaching Hospital, for elective catheterization. After taking informed consents, data were collected
including (hypertension, diabetes mellitus, use of nephrotoxic drugs). We excluded patients with severe renal dysfunction. Serum
creatinine (S. Cr) was obtained before procedure and 48-hour later, only 104 patients completed the study. Our results showed that the
incidence of (CIN) was 28.8% based on a 25% relative increase in (S. Cr) criteria, 11.5 % based on a 0.5 mg/dL absolute increase in (S.
Cr). The incidence was 20 % in patient without risk factors while in those with risk factors was 31.6%. There was a significant
relationship between volume of contrast & (CIN). The functional stage of kidney significantly affects (CIN) and risk was increased in
those with prior history of hypertension and nephrotoxic drugs usage. In conclusion, (CIN) was significantly associated with underlying
renal dysfunction, history of hypertension, and nephrotoxic drugs usage and volume of contrast was one of the strongest predictors.
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1. Introduction

Epidemiology

Contrast-induced nephropathy (CIN) or contrast-induced
acute kidney injury (CIAKI) is a well-recognized
complication of radiological interventions, cardiac
catheterization, or invasive procedures that require iodinated
contrast administration, where there is a decrease in
glomerular filtration rate (GFR) following the injection of
these contrast media (CM). It is the third most common cause
of in-hospital acute renal failure (12%) after decreased renal
perfusion (42%) and post-operative acute renal failure
(18%).

The increasing number of diagnostic and interventional
procedures requiring (CM), estimated 75 million doses
yearly, makes a higher incidence of CIN ©. Reported
incidence of CIN is 11% following outpatient computed
tomography ®, 9% after peripheral angiography “, and 4%
after intravenous pyelography ©. When the vast majority of
CIN cases still develop after standard radiologic
examinations, this complication may also be increasingly
encountered after percutaneous coronary interventions (PCI)
due to growing numbers of procedures, multiple
comorbidities in patients undergoing PCI and larger amounts
of CM used for complex coronary lesions.

The incidence of CIN in normal subject ranges from 3.3 % to
8 % © and increases to 12 to 20 % for those with renal
insufficiency or diabetes mellitus.

Functionally, CIN is considered an intrinsic acute kidney
injury (AKI), usually with conserved diuresis, but in severe
cases acute tubular necrosis and even end-stage renal disease
may develop. As acute renal failure is associated with

disabling morbidity and mortality, ® prevention and early
detection of CIN are of greater clinical relevance. ©?

Definition

CIN is defined as the acute deterioration of renal function
after parenteral CM exposure in the absence of other causes.
Levels of (S. Cr) usually begin to rise within 24-48 hours of
CM exposure, peaking at 2-3 days and returning to baseline
values within 2 weeks . CIN is usually defined as a rise in
S. Cr of > 0.5 mg/dL (44 mmol /L) or > 25% increase from
baseline assessed within 48 hours after a radiological
procedure @2,

Contrast media

(CM) are all organic iodinated compound, classified into
ionic or non-ionic, and into high- osmolar, low- osmolar and
iso- osmolar. It is considered that osmolality per se
contributes to the reported difference in CIN incidence ©.

Renal handling of contrast media

After intravenous administration, CM are free-formed
molecule and filtered by glomerulus. As the filtrate proceeds
along tubule, water is reabsorbed, resulting in concentration
50 to 100 times to plasma ®®. CM in the tubular lumen
reduces water reabsorption, leading to an increase in
intraluminal pressure and a decrease in the gradient of
filtration. This increase in sodium and water delivery to the
distal tubule activates the “tubuloglomerular feedback”
(TGF) mechanism that reduces the glomerular filtration rate
(GFR). The rising of renal interstitial pressure may contribute
to the reduced GFR ™ and probably to renal medullary
hypoxia by local compression of vasa recta .

Pathophysiology of renal iodine toxicity
At least five mechanisms could contribute to the
pathogenesis. 1-Direct toxicity. *® 2-CM-induced alteration
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in renal microvascular. ® 3- Reperfusion and reactive
oxygen species toxicity. *® 4- Toxicity due to CM mediated
complement cascade activation and inflammatory cytokine
release. ™® 5- Toxicity due to tubular obstruction. ®>® The
risk is decreased with new generation CM and hydration .
Therefore, the osmolarity as well as the viscosity and ionic
properties of CM are involved in nephrotoxicity.

Risk factor of CIN

Important risk factors are pre-existing renal insufficiency and
diabetes mellitus. However, osmolarity and volume of
contrast media, reduction of effective intravascular volume
and concurrent use of nephrotoxic agents also are
independent risk factor for CIN ®. Advancing age is
reported to predispose to renal sodium and water wasting due
to reduction in renal mass, function, and perfusion. Anemia
may be a risk factor for CIN in patient undergoing
percutaneous coronary intervention, ®

Adequate risk assessment prior to procedure offers a greater
opportunity to prevent CIN. In the absence of effective
therapeutic measures for CIN and greater cost and associated
morbidity prevention remains the best option. CIN risk
scoring could be used to predict the outcome after contrast
injection and help in increasing awareness as well as initiate
preventive measures.

2.Aims

We aimed to determine the incidence of (CIN) in a sample of
Iraqi patients who were candidate for coronary angiography
and/or angioplasty, and to assess major risk factors predicting
the appearance of CIN following these procedures.

3. Methods

Study design
This was an observational prospective single center study
conducted in Baghdad Teaching Hospital.

Study sample.

We enrolled 302 patients who were admitted to cardiology
department/ catheterization unit as candidates for coronary
angiography and or angioplasty between June 2015 and
March 2016. Informed consent was obtained from all
patients. A questionnaire was completed for every patient
including age, gender, history of hypertension history of
diabetes mellitus, and concurrent nephrotoxic drug use
(NSAIDs). Renal function was categorized according to the
stages set by the National Kidney Foundation, with (eGFR) >
90 ml/min/1.73 m® as normal, 60-89 ml/min/1.73 m* as
mildly impaired, 30-59 ml/min/1.73 m? as moderately
impaired. Those with (eGFR) < 30 ml/min/1.73 m® were
excluded from the study.

Measurements

Patient, disease, and procedural data were recorded
prospectively, and a careful history and examination were
done to assess comorbid conditions, previous exposure to
contrast media and drugs, and hydration status. Procedural
variables were also recorded, including the type of procedure

(diagnostic, interventional), contrast medium type, contrast
dye load, and contrast agent.

All patients were electively subjected to catheterization and
screened with PHILIPS ALLURA XPER FD 20/10
SYSTEM and receive non- ionic low-osmolar contrast
medium IOHEXOL (OMNIPAQUETM ®; 350 mg | /ml; GE
Healthcare Ireland) with variable amount of contrast
according to procedure type.

Serum creatinine was obtained for each patient before
procedure and 48-hour post procedure. At baseline (eGFR)
was calculated. Level of hematocrit was measured. The type
and amount of the contrast medium were recorded. The
number of patients that complete the study was 104 patients
only (those who repeat serum creatinine level measurement
after 48 hours), those were included in the study.

Definitions

e Hypertension: In population aged > 60 years, systolic
blood pressure (SBP) > 150 mm Hg or diastolic blood
pressure (DBP) > 90 mm Hg and in population < 60
years, SBP > 140 mm Hg and at DBP > 90 mm Hg. *°

e Diabetes: HBA1IC > 6.5%or Fasting Plasma Glucose >
126mg/dL(7.0mmol/L) or Two-hour plasma glucose >
200 mg/dL (11.1 mmol/L) during an Oral Glucose
Tolerance Test confirmed by repeat testing, or in a patient
with  classic  symptoms of  hyperglycemia or
hyperglycemic crisis, a random plasma glucose > 200
mg/dL (11.1 mmol/L)).

e Anemia in chronic kidney disease: hemoglobin < 120 g/l
in women and < 130 g/l in men. %

e Estimated glomerular filtration rate (eGFR) was
calculated by Modification of Diet in Renal Disease
equation, as follows eGFR (ml/min/1.73 m?) = {186.3x S.
Cr (mg /dl) ****} x {age ~°%} x {0.742} if female. ®

Statistical methods

The results were reported as the means + standard deviation
for the quantitative variables and percentages for the
categorical variables. Anderson Darling test of normality
were perfumed to assess normality of continuous variables;
those followed normal distribution independent t test were
used to analyzed the mean between 2 groups, while 2way
ANOVA (repeated measure design) used for analyzing 2
separate groups at 2 different intervals. Discrete variables
analyzed using chi square test, and data presented using
number and percentage. Univariate binary regression used to
see the correlation and the odd ratio for each possible risk
factor. Two tailed p value were used and 0.05 (level of
significance) were chosen and variables less than 0.05 were
statistically significant. All data were analyzed using SPSS20
Microsoft package, and Microsoft Excel used to draw the
fingers

4.Results

Demographic data

As shown in table 1, the overall mean age of all patients was
56.64 + 9.32 year, for those how completed the study (104
patients) mean age was 59.31 + 9.9 which is significantly
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higher than those how did not complete the study (198
patients) 55.23 + 8.7 year.

Male gender was the predominant (72.5%; 219 patients) in
all patients, in those who completed the study males were
also the majority (75%; 78 patients).

Table 1: Demographic data of the study sample

Variables Total Not Completed P
number| completed value
Female Number| 83 57 26
Gender % | 27.50%]| 28.80% 25.00% 0.501
Male Number| 219 141 78
% | 72.50%| 71.20% 75.00%
Mean +| 56.64 +
Age/ year sD° | 932 55.23 £8.7|59.31 + 9.9/0.001
Total number 302 198 104 -
Independent t test, chi square test used

* Standard deviation.

As shown in table 2, the distribution of risk factors as well as
S. Cr level at baseline between patients who completed the
study and those who did not was similar and non-significant
differences exist between them.

Table 2: Comparison of risk actors between patients who completed the study and those who did not

Variables Total number | Not completed Completed P. value
Number (%) Number (%)
HTN" No HTN 150 97 (49.0%) 43 (41.3%) 0.226
HTN 152 101(51.0%) 61(58.7%)
DM™ No DM 178 115 (58.1%) 63 (60.6%) 0.713
DM 124 83(41.9%) 41(39.4%)
History of nephrotoxic Negative 270 182 (91.9%) 88 (84.6%) 0.75
drugs Positive 32 16 (8.1%) 16 (15.4%)
Anemia No anemia 289 190 (96.0%) 99 (95.2%) 0.771
Anemia 13 8 (4.0%) 5 (4.8%)
Renal Function stage >60 270 176 (88.9%) 94(90.4%) 0.256
(eGFR™/ 45-60 27 17 (8.6%) 10 (9.6%)
ml/min/1.73 m?) 30-44 5 5 (2.5%) 0 (0.0%)
Baseline Creatinine Level Mean+SD™™ | 0.89 +0.26 0.86 +0.23 0.276
Total number 302 198 104 -

“ Hypertension, = Diabetes mellitus, ~ Standard deviation, * Estimated Glomerular Filtration Rate

Contrast induced nephropathy.

As shown in table 3, CIN was found in 12 out of 104 patients
with a rate of 11.5% according to the first criteria (0.5 mg/dl
increase) and it was found in 30 patients with rate of 28.8%
according to the second criteria (25% increases).

To see whether the presence of any risk factor in patients (or
more than one) affect the rate of CIN; no significant
association was found even if we use each criterion for
diagnosing CIN, as shown in table 3.

Table 3: The rate of contrast induced nephropathy (CIN) in
104 patients according to risk factor(s). Chi square test was

used

Criteria No CIN CIN P. value
0.5 mgy/dl 92 (88.5%) 12 (11.5%)
change  |[No risk [No. (%) [23(92.0) | 2(8.0) | 0.525
criteria Risk |No. (%) |69 (87.3) | 10 (12.7)
25% change | 74 (71.2%) 30 (28.8%)
criteria  {No risk [No. (%) [20(80.0) | 5(20.0) | 0.263

Risk [No. (%) |54 (68.4) | 25 (31.6)

As shown in table 4, 5; there was a statistically significant
association between functional stage of kidney, type of
procedure and volume of CM and development of CIN.
Anemia was not found to be a significant risk factor for CIN.

Table 4: Cross tabulation of different risk factors versus CIN using 0.5 mg/dl change as role.

Variables No CIN (92) CIN (12) Total P. value
Gender Female Number (%) 20 (21.7) 6 (50.0) 26 (25.0) | 0.033
Male Number (%) 72 (78.3) 6 (50.0) 78 (75.0)
Age Mean + SD"| 58.89+9.53 | 62.5+12.44 - 0.237
Baseline Creatinine Level Mean = SD 0.85+£0.19 0.91+£041 - 0.658
HTN™ No HTN Number (%) 41(44.6) 2 (16.7) 43(41.3) | 0.065
HTN Number (%) 51(55.4) 10 (83.3) 61(58.7)
DM*** No DM Number (%) 55(59.8) 8 (66.7) 63 (60.6) | 0.646
DM Number (%) 37 (40.2) 4 (33.3) 41 (39.4)
History of Nephrotoxic drugs Negative Number (%) 80 (87.0) 8 (66.7) 88 (84.6) | 0.067
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Positive Number (%) 12 (13.0) 4(33.3) 16 (15.4)
Functional stage of kidney Stage 1> 60 | Number (%) 86 (93.5) 8 (66.7) 94 (90.4) | 0.003
(eGFR”/ml/min/1.73 m?) Stage 2, 60 - 30] Number (%) 6 (6.5) 49(33.3) 10 (9.6)
Procedure PCI Number (%) 44 (47.8) 0(0.0) 44(42.3) 0.001°%

CA Number (%) 48 (52.2) 12 (100) 60 (57.7)

Volume of contrast 50.00 Number (%) 32 (34.8) 4(33.3) 36 (34.6) | 0.011

100.00 Number (%) 18 (19.6%) 8 (66.7) 26 (25.0)

150.00 Number (%) 7(7.6) 0(0.0) 7(6.7)

200.00 Number (%) 17 (18.5) 17 (16.3)

250.00 Number (%) 12 (13.0) 0(0.0) 12 (11.5)

300.00 Number (%) 6 (6.5) 0(0.0) 6(5.8)
Chi square analysis used, ® Fisher exact test

* Estimated Glomerular Filtration Rate

Table 5: Cross tabulation of different risk factors versus contrast induced nephropathy (CIN) using 25% change criteria.

Variables No CIN (72) CIN (30) Total P value
Gender Female Number (%) 16 (21.6) 10 (33.3) 26 (25.0) 0.211
Male Number (%) 58 (78.4) 20 (66.7) 78 (75.0)
Age (years) Mean + SD” 58.22+9.74 | 62.+9.96 - 0.077
Creatinine baseline (mg/dL) Mean + SD 0.89+0.19 0.78+0.28 - 0.03
Hypertension No HTN Number (%) 35 (47.3) 8 (26.7) 43 (41.3) 0.053
(HTN) HTN Number (%) 39 (52.7) 22(73.3) | 61(58.7)
Diabetes mellitus (DM) No DM Number (%) 45 (60.8) 18 (60.0) 63 (60.6) 0.939
DM Number (%) 29 (39.2) 12 (40.0) | 41(39.4)
History of Nephrotoxic drugs Negative Number (%) 66 (89.2) 22 (73.3) 88 (84.6) 0.042
Positive Number (%) 8 (10.8) 8 (26.7) 16 (15.4)
Functional stage of kidney Stage 1 > 60 Number (%) 68 (91.9) 26 (86.7) 94 (90.4) 0.413
(eGFR”/ ml/min/1.73m? Stage 2(60 —30) | Number (%) 6(8.1) 4(13.3) 10 (9.6)
Anemia Negative Number (%) 71(95.9) 28 (93.3) 99 (95.2) |0.625%0R(1,69)
Positive Number (%) 3(4.1) 2 (6.7) 5 (4.8)
Procedure PCI® Number (%) 34 (45.9) 10 (33.3) 44 (42.3) 0.238
CA® Number (%) 40 (54.1) 20 (66.7) 60 (57.7)
Volume of contrast/ cc 50.00 Number (%) 30 (83.3) 6 (16.7) 36 (34.6)
100.00 Number (%) 10 (38.5) 16 (61.5) 26 (25.0) <0.001
150.00 Number (%) 7 (100.0) 0(0.0) 7(6.7)
200.00 Number (%) 16 (94.1) 1(5.9) 17 (16.3)
250.00 Number (%) 9 (75.0) 3(25.0) 12 (11.5)
300.00 Number (%) 2 (33.3) 4 (66.7) 6 (5.8)

" Standard deviation, ® Fisher exact test,  Estimated Glomerular Filtration Rate, ®*Percutaneous coronary intervention, °
Coronary angiography

A univariate binary regression analysis of CIN of different
variables using 0.5 mg/dl increase from baseline criteria

Table 6: Univariate binary regression analysis of CIN using
different variables

shows that hypertension, functional stage of kidney and Variables Using 0.5 mg/dl using 25%
history of using nephrotoxic drugs, were the risk factors to increase from increase from
predict increase in CIN (7.17 folds for functional stage) baseline criteria. | baseline criteria
while decrease in risk for (male gender by 0.278 folds, and OR |P.value | OR | P. value
volume of contrast by 0.989 folds). History of using Age 1039 | 0229 | 1041 | 0.08
nephrotoxic drugs increases risk by 3 folds as shown in table Gender (male) 0.278 | 0042 | 0552 | 0.215
6. Hypertension 4.02 0.083 2.46 0.053
Diabetes mellitus 0.743 | 0.647 | 1.034 | 0.939
History of using 3.33 0.079 3 0.049
nephrotoxic drugs
Functional stage of 7.17 0.008 | 1.744 0.417
kidney
Procedure - 0.997 1.7 0.241
Volume of contrast 0.989 | 0.045 | 2.469 0.002
*Odd ratio

Patients with hypertension, stage 2 of kidney function,
history of using nephrotoxic drugs, and high volume of
contrast showed a significant increase in serum creatinine
from baseline compare to those how do not have such risk(s),
as shown in table 7.
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Table 7: Change of mean serum creatinine from baseline to the end of study according to each risk factor.

Risk factor Number Creatinine (mg/dL) + SD” P. value
Baseline End of study Mean Change
DM™ No DM 63 0.9+0.26 1.06 +0.36 0.16 0.719
DM 41 0.8+0.16 0.98 +0.18 0.18
HTN™ No HTN 43 0.84 +£0.17 0.94 +0.24 0.10 0.009
HTN 61 0.87 £0.26 1.07£0.33 0.20
Stage of renal function Stage 1> 60 94 0.81+0.17 0.96 £ 0.21 0.15 0.001
(eGFR®/ ml/min/1.73m?  |Stage 2(60 — 30) 10 1.33+0.12 1.67 £0.25 0.34
History of Nephrotoxic drugs Negative 88 0.84 £0.22 0.99 £0.27 0.15 0.015
Positive 15 0.98 +0.28 1.24 £0.37 0.26
Procedure PCI” 44 0.82 £0.21 0.95+0.27 0.13 0.066
CA® 60 0.89+0.24 1.08 £0.31 0.19
Volume of contrast 50 cc 36 0.94+0.2 1.09£0.29 0.15 0.003
100 cc 26 0.80 +£0.26 1.07+0.34 0.27
150 cc 7 0.81 £0.26 0.87 £0.32 0.06
200 cc 17 0.87 £0.27 0.97+0.34 0.10
250 cc 12 0.79+0.14 0.91+0.15 0.12
300 cc 6 0.77+0.14 1.03+£0.19 0.26
Two- way ANOVA (factorial design) was used

“ Standard deviation, ~ Diabetes mellitus, ~ Hypertension, * Percutaneous coronary intervention,

SCoronary angiography, **Estimated Glomerular Filtration Rate

5.Discussion and Conclusions

CIN incidence

Among all procedures utilizing CM for diagnostic or
therapeutic purposes, CA and PCI are associated with the
highest rates of CIN. ® In this study, the incidence of CIN
related to angiography or angioplasty was estimated at 28.8%
based on a 25% relative increase in serum creatinine criteria,
11.5 % resulted from a definition of a 0.5 mg/dL absolute
increase in serum creatinine.

In an Iranian study published in 2016, Khatami et al ©¥,
compared the prevalence of CIN in patients with normal S.
Cr according to different diagnostic definitions. They found
that the lowest prevalence of CIN (3.8%) based on a 0.5
mg/dL absolute increase in S. Cr, the highest incidence of
CIN was 30.5% based on a 25% relative increase in S. Cr.
Serum creatinine is not an optimal indicator of renal function
as the level is affected by many factors, including hydration
status, diet and medications . Therefore, the relative
increase in serum creatinine may not reflect the true
prevalence of CIN in patients with normal serum creatinine.

Kiyokuni et al ®® assessed the three definitions of CIN and
showed that a 0.5 mg/dL increase in S. Cr is the best
predictor of the long-term outcome in these patients.

According to Harjai et al ®”, both definitions that relative
25% and absolute 0.5 mg/dL increase of S. Cr in patients
with CIN are the most valuable predictors of major
cardiovascular events in six months. Others have
demonstrated that a 0.5 mg/dL increase in S. Cr. is the better
predictor of both short-term and long-term outcomes
compared with a 25% relative increase in serum creatinine
@ In this study, we found that the rate of CIN in patient
without risk factors was 20 %, while in those with risk factors
was 31.6%. Gruberg et al., stated that CIN occurred in 1.2%
of the patients without risk factors, in 11.2% with one risk

factor, and in 42% of the patients with two or more risk
factors. ¢

Risk factors of CIN

As previously mentioned, underlying risk factors affecting
renal failure following cardiac procedures are frequently
related to the patient's condition, contrast media use, and
even technical and procedural factors. In this study, we found
that the rate of risk factors in CIN developed patients was
86.7 % which is significantly high. In the study by Shoukat S
@9 the variables with which the risk for CIN after PCI was
assessed were hypertension, intra-aortic balloon pump use,
congestive heart failure, a S. Cr level >1.5 mg/dl, age >75
years, anemia, diabetes mellitus, and CM volume.

Regarding Ag:

In this study, there was no significant effect of age on rate of
CIN (p value was 0.08). Berns et al found that 50 % of
patient with age > 60 year developed CIN. ©V  This
difference may be due to small sample size in this study.

Regarding Gender

In this study, we found that male gender was associated with
lower risk of CIN (P value was 0.04 &OR was 0.278). A
Kuwaiti study ©®? showed that females were independently at
higher risk of CIN by univariate analysis while male gender
was found to be at a higher risk of CIN in another study. ©*

Regarding Volume of Contrast

In this study, we found that there is a significant relationship
between volume of contrast & CIN (P value was 0.002, OR
was 2.4) with CIN incidence of 16.7% in dose of 50 ml &
66.7 % in 300 ml dose. Patients who underwent CA receive
50 — 100 ml & patients with PCI receive 150 -300 ml.

An Egyptian study published in 2015 ©¥ found that the
volume of CM was significantly associated with CIN.
Solomon et al. ®® reported that a higher volume of CM is
associated with a higher risk of CIN.
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Regarding Pre-Existing Renal Impairment

In this study, we found that functional stage of kidney
significantly affects CIN (p value was 0.008, OR was 7.17)
which was consistent with most previous results.

A Kuwaiti study published in 2009 ©? found that a pre-
existing renal impairment was the most important risk factor
for CIN confirming our results. This is probably due to a
decreased vasodilatory response and a slower clearance of
contrast media compared to normal subjects. Abdel Ghani A.
et al ©®? showed that the incidence of CIN was more than
doubled in those with S. Cr above 1.3 mg/dl.

Regarding Hypertension

In this study, history of hypertension was emerged as
determinants of CIN following angiography or angioplasty (P
value was 0.009) where there was a significant increase in S.
Cr from baseline (mean change).

An Iranian study published in 2013 ©® found that there is a
transient acute renal dysfunction occurred in 12.8% of
patients within 48 h after angiography or subsequent
angioplasty and could be predicted by a myocardial
infarction before the procedure or by a prior history of
systolic hypertension.

Regarding Diabetes Mellitus

In this study, we found that the effect of DM as a risk factor
seems to be a little or absent (p value was 0.93), this is true
relatively when we compare incidence of CIN in diabetic &
non-diabetic patients, i.e. not because that CIN didnt occur in
diabetic patients, but this is a false negative result. As the real
results say that the incidence of CIN was high in both
diabetics & non-diabetics with some difference of
percentage, this might be due to presence of other risk factors
in non-diabetic patient which increased risk of CIN
development, other cause might be inappropriate
preprocedural preparation for those patients which increase
the incidence of CIN. However, we found that the change in
mean creatinine from baseline was more in diabetic patients.
In a study done by Rihal et al. ®”, the incidence of CIN was
found to be 2% in patients without diabetes and 3.7% in
patients with diabetes with a baseline creatinine
concentration of 1.1 mg/dl or less.

Regarding Nephrotoxic Drug Use

In this study, we found that the risk of CIN increased with
history of nephrotoxic drugs usage (NSAIDs) by 3 folds (P
value was 0.049, OR was 3). Studies have shown that
NSAIDs increase risk for renal injury, and this risk is dose
dependent, related to drug half-life, and similar between
cyclo-oxygenase-2 selective and nonselective agents 9.
Thus, concurrent use of these agents may increase risk of
CIN.

Regarding Anemia

In this study, there was no relationship between anemia and
CIN incidence (p value was 0.62). The relationship between
low hematocrit levels and CIN has been investigated by
Nikolsky et al. “® in a prospective study of 6,773 patients
who underwent PCI. A lower baseline hematocrit was an
independent predictor of CIN. Dangas et al. © showed that

the baseline hematocrit level is an independent predictor of
CIN in patients with chronic kidney disease. This difference
may be due to small sample size in this study, also patients in
this study were well prepared and small number of them were
anemic.

This study showed that transient acute renal dysfunction
occurred in 28.8% of the patients within 48 h after
angiography or subsequent angioplasty. It is precipitated by
previously impaired kidney function, a prior history of
systolic hypertension, and history of nephrotoxic drugs
usage. There was a significant relationship between the
volume of contrast media and the risk of CIN following
angiography or angioplasty & the risk was proportionately
increase with the volume of contrast media. A simple risk
score for CIN can be utilized to predict the probability of
CIN after PCI and therefore more vigilance in applying
preventive measures.

6. Future Scope

The steadily increasing use of contrast agents in radiological
and interventional cardiac procedures has led to more
research and studies of prophylactic strategies for its leading
life-threatening side effect of (CIN). The importance of
understanding of CIN, identifying patients at risk, attempting
to minimize risk, and using preventative strategies, lies in the
fact that no available treatment can reverse or ameliorate it
once it develops, but prevention is possible.

In this study, it occurs more frequently in patients with
underlying renal dysfunction, hypertension, nephrotoxic
drugs usage. These risk factors are synergistic in their ability
to predispose to the development of CIN. A careful risk—
benefit analysis must always be performed prior to the
administration of CM to patients at risk for CIN.
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