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Contrast Induced Nephropathy and Gender Variation
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Abstract

Contrast-induced nephropathy (CIN) is a recognized complication after percutaneous interventions (PCI). We sought to deter-
mine the impact of gender on incidence of CIN. Of a total 200 patients who underwent PCI, there were 33 (16.5%) who devel-
oped CIN (defined as > 25% rise in creatinine after PCI). CIN was present in 23.6% of female versus 17.4% of male patients
(p <0.0001). Multivariate analysis showed that female gender (p <0.0001), pre-PCI chronic renal failure (CRF) (OR= 1.8, 95%
CI = 1.53a€"2.10, p < 0.0001), diabetes mellitus (OR = 1.5, 95%, p < 0.0001), age (OR = 1.01, p <0.0001), and hyperten-
sion (OR = 1.2, p = 0.0035) were independent predictors of CIN. By multivariate analysis only baseline CRF, diabetes, age,
functional NYHA 1V class were identified as independent risk factor for CIN. Female gender is an independent predictor of CIN

development.
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Introduction

Since their introduction in the 1950s, organic radiographic
iodinated contrast media (ICM) have been among the most
commonly prescribed drugs in the history of modern medi-
cine. The phenomenon of present-day radiologic imaging
would be lacking without these agents. ICM generally have
a good safety record. Adverse effects from the intravascular
administration of ICM are generally mild and self-limited;
reactions that occur from the extravascular use of ICM are
rare.! CIN has become a topic of interest due to a marked
increase in the number of diagnostic and interventional radi-
ological imaging procedures.The topic is of special signifi-
cance to the cardiologist due to number of reasons. Firstly,
patients undergoing coronary angiography have often asso-
ciated risk factors for developing contrast induced
nephropathy, such as diabetes, congestive heart failure and
pre existing renal impairment. Secondly, contrast load is
high during PCI and often exceeds 100ml, the usual safety
limit for avoiding CIN. Thirdly, long term outcome after PCI
is significantly worse in patients who develop CIN. Finally
few prophylactic approaches have recently been found to be
effective against CIN.

Contrast-induced nephropathy (CIN) may occur after percu-
taneous coronary interventions (PCI), particularly in patients
with baseline chronic renal failure (CRF) and diabetes .We
have reported on the adverse impact of CIN post-PCI in
patients with CRF (creatinine rise of at least 25% from base-
line within 48 hours after PCI. In this study, we analyzed the
impact of gender on development of CIN .

Methods
Patient population

From a total of 200 consecutive patients undergoing PCI
between January 2007 to December 2008 in Bangabandhu
Sheikh Mujib Medical University, Dhaka, we identified 33
patients (16.5%) who developed CIN, defined as >25% rise
in serum creatinine value compared to baseline serum crea-
tinine level.

Procedures

All patients underwent cardiac catheterization and PCI by
standard techniques using the femoral approach.With
informed consent, intervention cardiologist selected the
devices and procedures at their discretion. All patients
received ionic low-osmolar contrast agents; in particular.
Patients with CRF received intravenous hydration with half
normal saline at 60 ml/hours for 12 hours before the proce-
dure and for 12 hours after the procedure.

Table 1. Distribution of patients by baseline characteristics
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# Data were analysed using xz Test; *Student’s t-Test was employed to
analyse data.



Contrast Induced Nephropathy and gender variation

Table II. Distribution of patients by predisposing factors
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All the data expressed in number and percent

Table III. Association between gender and CIN

CIN Developed p-value
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Female 23.6%
male 1 7.4% = 005

Data expressed in percent

Statistical analysis

Statistical analysis was performed using SPSS 12.5
Continuous variables are expressed as mean A+ standard
deviation and categorical variables as number (%).
Continuous variables were estimated using analysis of vari-
ance (ANOVA) or Student’s t-test. Categorical variables were
compared with a chi-square or Fisher’s exact test. A ‘p’
value < 0.05 was considered significant.

Results

Of a total 200 patients who underwent PCI, there were 33
(16.5%) who developed CIN. Baseline patient characteristics
are shown in Table 1. CIN was present in (23.6%) of female
versus 17.4% male patients (p < 0.0001). Pre-procedural
CRF was present 3.2% female and 2.9% male patients. In
patients without baseline CRF, females had higher rates of
hypertension and diabetes (p < 0.0001 for both) and lower
rates of previous bypass surgery (p = 0.002) and as expect-
ed, smaller BSA (p < 0.0001).

Multivariate analysis showed that female gender (OR = 1.4,
p < 0.0001), pre-PCI chronic renal failure (CRF) (OR = 1.8, p
< 0.0001), diabetes mellitus (OR = 1.5, 95%; p < 0.0001),
age (OR = 1.01, p < 0.0001), and hypertension (OR = 1.2, p
= 0.0035) were independent predictors of CIN.

Discussion

This study demonstrates CIN is frequent complication after
coronary angiogram. In this study, we found that female
gender is among the independent predictors of CIN after
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Similar to other reports,!1:12 our findings show that diabetes
and CRF, along with hypertension and hypercholesterolemia
are predisposing factors to CIN. Acute contrast-induced
reductions in renal function among patients with diabetes
have been reported to be 9-40% in patients with mild- to
moderate chronic renal impairment and 5-90% in patients
with severe chronic renal failure.2-12 Also, we found that
female gender is an independent risk factor for CIN. Gender
specific response to renal stimuli as contrast agent may be a
possible explanation. Several studies have demonstrated
gender differences in platelet response and reactivity,
including a greater sensitivity of the platelets of women to
aggregating stimuli.!3:14 Results from other studies suggest
influence of ovarian hormones in the evolution of renal fail-
ure.!5:16 Another possible explanation may be the discrep-
ancy between the volume amount of contrast used and the
body surface area. Women, in general have smaller BSA than
men and the above mentioned gender effect could be a man-
ifestation of women’s smaller size. In our study, women
without baseline CRF received smaller amount of contrast
volume (even if corrected by the BSA) compared to men
without CRF.17:18

Study limitations: This study included a small number of
population. It is single centered study and other patholo-
gies of nephropathy could not be excluded.

Conclusion

Female gender is one of the important predictors of contrast
induced nephropathy. However our finding has to be sup-
ported by other multicentered studies that which include a
large number of populations.
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