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ABSTRACT

Background: Contrast-induced nephropathy (CIN) remains a common and serious complication following primary
percutaneous coronary intervention (PCI) in patients with ST-elevation myocardial infarction (STEMI). Early risk
stratification is essential to identify high-risk patients. The Mehran CIN risk score is widely used in elective PCI, but
evidence in the primary PCI setting is limited. This study aimed to evaluate the association between Mehran risk score
and the development of CIN in STEMI patients undergoing primary PCI.

Methods: This cross-sectional analytical study was conducted in the department of cardiology, National Heart
Foundation Hospital and Research Institute, Dhaka, from January 2018 to July 2019. Consecutive STEMI patients
undergoing primary PCI were enrolled using a non-randomized purposive sampling method.

Results: Among the study population, 34 (13.7%) patients developed CIN, while 214 (86.3%) did not. CIN occurred
most frequently in higher Mehran risk categories, with a statistically significant association (p<0.05). Factors such as
anemia, diabetes mellitus, baseline serum creatinine >1.5 mg/dl, eGFR <60 ml/minute/1.73 m?, and age >75 years were
significantly associated with CIN. The ROC analysis showed an area under the curve of 0.774 (95% CI: 0.692-0.855;
p<0.001). A Mehran score of 8 demonstrated 70% sensitivity and 71% specificity, while a score of 9 showed 61%
sensitivity and 78% specificity.

Conclusions: The Mehran CIN risk score is a useful and reliable tool for predicting contrast-induced nephropathy in
STEMI patients undergoing primary PCI and may aid in early risk stratification and preventive strategies.
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INTRODUCTION

ST-elevation myocardial infarction (STEMI) remains a
major cause of morbidity and mortality worldwide and
requires prompt reperfusion therapy, most commonly
achieved through primary percutaneous coronary
intervention (PCI).! Although primary PCI significantly

improves survival and clinical outcomes, the procedure is
frequently associated with the administration of iodinated
contrast media, which may lead to contrast-induced
nephropathy (CIN).2 CIN is a well-recognized
complication of PCI and is associated with prolonged
hospitalization, increased healthcare costs, and higher
short- and long-term mortality rates, particularly in high-
risk patients.’
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The incidence of CIN varies widely depending on patient-
related and procedural factors, including advanced age,
diabetes  mellitus, baseline renal dysfunction,
hemodynamic instability, heart failure, and contrast
volume.* Patients undergoing primary PCI for STEMI are
especially vulnerable to CIN because of the emergent
nature of the procedure, limited opportunity for pre-
procedural optimization, and frequent presence of
hemodynamic compromise.’ Early identification of
patients at high risk for CIN is therefore essential to guide
preventive strategies and improve clinical outcomes.®

The Mehran risk score is a validated clinical tool
developed to predict the risk of CIN following PCI. It
incorporates readily available clinical and procedural
variables, allowing effective risk stratification into low,
medium, high, and very high-risk categories.” Although
the Mehran risk score was initially derived from elective
PCI populations, several studies have suggested its
applicability in acute coronary syndrome settings,
including primary PCL® However, the predictive
performance of the Mehran risk score may vary across
different populations and healthcare settings, underscoring
the importance of local validation.’

The burden of CIN and its association with the Mehran risk
score among patients undergoing primary PCI are
limited.!® Given the increasing use of primary PCI and the
high prevalence of cardiovascular risk factors in this
population, evaluating the clinical utility of the Mehran
risk score in predicting CIN is of significant importance.'!
Understanding this association may facilitate early risk
stratification, enable targeted preventive measures, and
optimize post-procedural monitoring in routine clinical
practice.?

Therefore, the present study was designed to assess the
incidence of contrast-induced nephropathy and to evaluate
the association between Mehran risk score and the
development of CIN in patients undergoing primary PCI
for STEMI. Additionally, the study aimed to determine the
predictive accuracy of the Mehran risk score for CIN using
logistic regression and receiver operating characteristic
curve analysis.

METHODS

This cross-sectional analytical study was conducted in the
department of cardiology, National Heart Foundation
Hospital and Research Institute, Mirpur, Dhaka, from
January 2018 to July 2019. The study population consisted
of patients admitted with a clinical diagnosis of ST-
elevation myocardial infarction (STEMI) who provided
consent for primary percutaneous coronary intervention
(PCI). A non-randomized purposive sampling method was
applied, and all consecutive eligible STEMI patients
undergoing primary PCI during hospitalization were
enrolled. Patients not amenable to primary PCI, those
exposed to radiographic contrast within one week, patients
on regular peritoneal or hemodialysis for chronic kidney

disease, and patients who died within 48 hours of the
procedure were excluded.

The study aimed to evaluate the association between
Mehran risk score and the development of contrast-
induced nephropathy (CIN). Based on previous evidence
showing a CIN incidence of 7.5% in the low-risk group
(score <5) and 26.1% in the medium-risk group, the
required sample size was calculated as 62 patients per
group using an uncorrected chi-squared test with 80%
power and a type I error of 0.05. As four Mehran risk
categories were included, the total sample size was 248
patients. Participants were categorized into low (<5),
medium (6-10), high (11-15), and very high (=16) Mehran
risk groups.

Baseline demographic characteristics, clinical variables,
and Mehran risk factors were recorded using a structured
data collection form. The Mehran risk score was calculated
for each patient prior to PCI. Serum creatinine levels were
measured at baseline and 48 hours after the procedure, and
CIN was defined according to guideline criteria. All
patients received intravenous hydration with 0.9% saline
at a rate of 1 ml/kg/hour for 12 hours, which was reduced
to 0.5 ml/kg/hour in patients with ejection fraction <30%
or overt heart failure. Primary PCI was performed using
low-osmolality contrast media (Iohexol). Data were
analyzed using SPSS version 16.0. Descriptive statistics
were used to determine CIN incidence, while comparisons
were performed using chi-square test and ANOVA. Binary
logistic regression analysis and receiver operating
characteristic (ROC) curve analysis were applied to assess
the predictive performance of the Mehran risk score. A p
value <0.05 was considered statistically significant.

RESULTS

Pie chart shows 34 (13.7%) patients developed CIN and
214 (86.3%) did not develop CIN (Figure 1).

Pie chart Showing Incidence of CIN
13.7%

86.3%
mCIN Present ®CIN Absent

Figure 1: Pie chart of incidence of CIN in study
population (n=248).

Table 1 is showing the distribution of study population by
the development of CIN. Here CIN developed most in
group III and the result was statistically significant
(p<0.05).
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Table 1: Distribution of incidence of CIN in Mehran risk group in whom CIN present or absent (n=248).

Group I Group II Group I1I Group IV

(n=95) (o) (n=88) (o) (n=55) (%) (n=10) (o)
Present 3(3.2) 11 (12.5) 15 (27.3) 5(50) 0.001°
Absent 92 (96.8) 77 (87.5) 40 (72.7) 5(50) )

s= significant, ns= not significant, p value reached from chi-squared test.

Table 2: Distribution of demographic and clinical characteristics among study population according to presence or
absence of CIN (n=248).

Patient characteristics risk factors CIN present (n=34) (%) CIN absent (n=214) (%) P value
Age (Mean=SD) 61.62+10.32 54.32+11.32 20.005°
Male 28 (82.4) 192 (89.71) 50,207
Female 6 (17.6) 22 (10.3) )
Smoking 16 (47.0) 134 (62.7) 0.129
Diabetes 23 (67.6) 99 (46.3) 0.021°
Hypertension 11 (32.4) 122 (57.0) 0.242"
Dyslipidemia 26 (76.5) 175 (81.8) 0.463"
Family H/O CAD 8 (23.5) 75 (35.0) 0.186™
Obesity 15 (44.1) 82 (38.3) 0.234m
Hypotension 11 (32.35) 42 (19.60) 0.093"
LVF 5 (14.7) 19 (8.9) 0.286™

s= significant, ns= not significant *P value reached from unpaired t-test, °P value reached from Chi-squared test (x2).

Table 3: Distribution of Mehran risk factors among study population in whom CIN present or absent (n=248).

Mehran risk score factors (LN TR (10N LRI

Hypotension 53 (21.37) 11(32.35) 42 (19.60) 0.093"
CHF 24 (9.67) 5(14.71) 19 (8.94) 0.286™
Anemia 134 (54.03) 23 (67.66) 110 (51.45) 0.028°

Diabetes 122 (49.20) 23 (67.66) 99 (51.31) 0.021¢

Serum creatinine>1.5 mg/dl 45 (18.14) 17 (50.40) 186 (86.95) 0.001°¢

¢GFR<60 ml/minute/1.73 m? 95 (38.30) 23 (67.66) 72 (33.62) 0.001¢

Age>T5 years 16 (6.45) 6 (17.64) 10 (4.68) 0.004¢

Contrast volume>150 ml 5(2.01) 1(2.94) 4 (1.86) 0.761™
IABP use 0 0 0

s= significant, ns= not significant, p value reached from chi-squared test.

Table 4: Distribution of clinical and laboratory parameter among study population in whom
CIN present or absent (n=248).

Parameters CIN present (n=34) Mean+SD CIN absent (n=214) Mean+SD P value
Heart rate (beats/minute) 85.29+19.72 83.59+19.61 0.639"
Systolic BP (mmHg) 107+19.85 114.39 £23.42 0.082"
Diastolic BP (mmHg) 72.65+10.81 75.58+13.90 0.241"
Ejection fraction (%) 42.97+6.37 45.10+5.72 0.048°
Serum Hb% (gm/dl) 11.97+1.87 12.92+1.86 0.006°
Serum creatinine (mg/dl) 1.67+0.85 1.16+0.27 0.001°
Serum creatinine (mg/dl) s
(3 T P [ ) 2.59+1.15 1.234+0.34 0.001
e¢GFR (ml/min/1.73 m?) 51.12+24.32 67.73+17.71 0.001°
Contrast volume (ml) 87.05+21.35 86.00+£18.27 0.761™
Door to balloon time (minute) 70.56+22.17 67.7+£20.48 0.457™
Mehran risk score 10.91+4.28 6.61+4.29 0.001°

s= significant, ns= not significant, P value reached from Unpaired t-test
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Table 2 shows comparison of study participants by their
characteristics and risk factors according to presence or
absence of CIN. Patients who developed CIN were older
age, more diabetic, anemic, had higher base line serum
creatinine level lower left ventricular ejection fraction and
higher Mehran risk score which were statistically
significant (p<0.05).

Table 3 is showing distribution of study participants by
Mehran risk score between who developed and who did
not develop CIN. Among them Anemia, diabetes, S.
creatinine >1.5 mg/dl, eGFR<60 ml/minute/1.73 m? and
age >75 years was statistically significant (p<0.05).

Table 4 is showing baseline clinical and laboratory
parameters between who developed CIN and who did not
develop CIN. Among the parameters ejection fraction,
Hb%, serum creatinine and 48 hours post procedure serum
creatinine, eGFR and Mehran risk score was statistically
significant (p<0.05). The patients who developed CIN had
high mean heart rate, low mean systolic BP, low mean
diastolic BP, low mean EF, low Hb%, high mean serum
creatinine, and high mean 48 hours post procedure
creatinine, high mean door to balloon time, high mean
Mehran risk score and in case of them more amount of
contrast was used.

ROC Curve

Sensitivity

0.0 T T T
0.0 0.z 0.4 0.8 0.8 1.0

1 - Specificity

Figure 2: ROC curve.

Figure 2 shows receiver operating characteristic curve
(blueline) for Mehran’s score applied to the study
population. Receiver operator curve (ROC) showing the
area under the curve (AUC) is 0.774 (95% CI; 0.692-
0.855, p value <0.001).

Table 5: Receiver operating characteristic (ROC)
curve of sensitivity and specificity of
Mehran risk score.

Cut off value Sensitivit
8 70% 71%
9 61% 78%

Mehran
risk
score

Table 5 is showing the sensitivity and specificity of MRS
8 and 9 obtained by ROC curve.

DISCUSSION

This cross-sectional study was conducted in the
department of cardiology, National Heart Foundation
Hospital and research institute, Dhaka, over a period of
January 2018 to July 2019. The main objective was to
evaluate the relation or association between Mehran risk
score and contrast induced nephropathy in patients
undergoing primary PCI. A total of 248 patients were
included in this study of which 95 patients were in group I
(MRS<S5), 88 patients were in group II (MRS 6-10), 55
patients were in group III (MRS 11-16), 10 patients were
in group IV (MRS>16).

The findings of the present study can be summarized as
follows: 1) incidence of CIN in patients undergoing
primary PCI is 13.7%; 2) the MRS is a good predictor of
the risk to develop CIN in patients undergoing primary
PCT; 3) the MRS can be applied in the STEMI population
in primary PCI as in elective PCI for a better stratification
of the risk of CIN development.

In this study, 34 (13.70%) patients developed contrast
induced nephropathy which is similar to the results of
Mehran et al, but it was done only for patients undergoing
elective procedure.'® The incidence of CIN in patients
undergoing primary PCI in this study was 13.7%, which is
almost similar to study done by Kaya et al, 13.3%; Sgura
et al, 14.14%; Lucreziotti et al, 15.2%. In contrast to this
study, lower incidence of CIN showed Caspi et al, 10.9%;
Ando et al, 5.2% and higher incidence of CIN by Santos et
al, 23.8%; Channappagoudra et al, 20.71%.'%2° Patients
developing CIN were in group I- 3 (1.20%), in group II-
11 (4.43%), in group III- 15 (6.05%) and in group IV- 5
(2.02%). The incidence of CIN following coronary
angiography varies greatly depending on the demographic
and clinical variables of the sample, as well as the
characteristics of the angiography. The incidence of CIN
was statistically significant (p<0.05) in this study. Out of
13.7%, 1.2% patients developed CIN in low risk group;
4.4% in medium risk group, 6.04% in high risk group and
2.06% patients in very high risk group. Risk of developing
CIN in low risk group was 3.2%, in medium risk group
12.5%, in high risk group 27.3% and in very high risk
group 50% which correlates (7.50%, 14.0%, 26.10%,
57.3% respectively in each group) with risk for CIN
reported by Mehran et al.!?

Marenzi et al, stated that age is an independent factor for
development of contrast induced nephropathy in patients
undergoing primary PCIL. In present study the study
participants had predominance of age group of 50 to 59
years.?! The patient who developed CIN mean age was
61.62+10.32 years. Mean age of the study population, who
developed CIN was 63.7+14.4 years by Ivanes et al, 65.6
years by Narula et al.?>?

Mean age of the study population who developed CIN was
similar to study done by Ivanes et al, in all other studies
mean age was higher except Channappagoudra et al, where
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mean age was lower than this study.?*?> When comparing
patients with and without CIN, patients with CIN were
older (61.62+10.32 years versus 54.32+11.32 years;
p=0.005) as in all above mentioned studies. The higher
mean age and age range obtained by the above authors may
be due to geographical variations, racial, ethnic differences
and genetic causes that have significant influence on
coronary artery disease in their study subjects. In this
study, 16 patients above 75 years were found among them
6 (17.64%) developed CIN.

Among the common risk factors for coronary artery
disease were collected by asking close ended questions and
observing previous medical records. There was similar
type of risk factors like hypertension, smoking,
dyslipidemia, obesity and family history of CAD in both
groups except diabetes.

Mean Mehran risk score was found 10.9+4.28 in whom
CIN developed and who did not developed CIN was
6.61+4.29, which was statistically significant (p=0.001).
Mean MRS was 6.5+4.8 in the patients who developed
CIN compared with 5.244.6 (p=0.07) in those who did not
develop the complication.!® Mean Mehran risk score was
more in Lin et al, but Ando et al, had less mean Mehran
risk score. 824

Variables present in Mehran CIN risk score was compared
between this study and Mehran et al, study group in whom
CIN was present or absent.!> In this study hypotension,
anaemia, CHF was more prevalent and CIN was also
present more for these factors than their study. S.
creatinine >1.5 mg/dl or eGFR<60 ml/minute/1.73 m? was
almost similar. But in their study, they had more patients
above 75 years, they used more contrast volume and they
also used IABP which was not used in this study group as
now a days it has no proven mortality benefit.

In this study receiver operator characteristic curve for
Mehran risk score was applied to study population and area
under the curve was found 0.774. (95% CI; 0.692-0.855, p
value <0.001). Sensitivity and Specificity of Mehran risk
score 8 was 70% and 71% but for Mehran risk score 9 was
61% and 78%. Narula et al, found AUC 0.60; Ivanes et al,
showed AUC in his study 0.59.2%%3

From the above discussion it can be inferred that patient
with STEMI who would undergo primary PCI, CIN could
be predicted in them by using Mehran CIN risk score.

Despite achieving its objectives, this study has several
limitations. It was conducted in a single tertiary care
center, which may limit the generalizability of the findings
to the broader population. The use of non-randomized
purposive sampling may have introduced selection bias.
The study population was predominantly male, potentially
limiting the applicability of the results to female patients.
Additionally, short-term and long-term clinical outcomes,
including mortality and morbidity, were not evaluated.
Finally, intra-aortic balloon pump (IABP), a component of

the Mehran risk score, was not used in the study
population, which may have influenced the overall risk
assessment.

CONCLUSION

The Mehran contrast-induced nephropathy (CIN) risk
score demonstrated good sensitivity and specificity in
predicting CIN among patients with ST-elevation
myocardial infarction undergoing primary percutaneous
coronary intervention. A higher Mehran risk score was
associated with a progressively increased risk of
developing CIN compared with lower risk categories.
These findings support the use of the Mehran risk score as
a practical and effective screening tool for early
identification of patients at risk of CIN. Furthermore, the
Mehran risk score can be reliably applied in the STEMI
population undergoing primary PCI, similar to its
established role in elective PCI, to facilitate improved risk
stratification and targeted preventive strategies.
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