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Abstract
Aims: The aim of this study was to evaluate the impact on prognosis of renal impairment (RI) in Middle 
Eastern patients after percutaneous coronary intervention (PCI).

Methods and results: PCI patients (N=2,426) were divided into three groups according to the estimated 
glomerular filtration rate (eGFR, ml/min/1.73 m2): normal renal function (eGFR ≥90), mild RI (eGFR 
60-89), or moderate to severe RI (eGFR <60). Mean age of participants was 56±11 years. Normal renal 
function was present in 41.6%, mild RI in 44.2%, and moderate to severe RI in 14.2%. Patients with mod-
erate to severe RI were older and had higher prevalence of hypertension and diabetes mellitus compared 
with other patients (p≤0.002). At one year, patients with moderate to severe RI had a higher incidence of 
cardiac mortality (3.78%) compared with patients with mild (1.77%) or no RI (1.49%), p=0.03. In multi-
variate analysis, moderate to severe RI was associated with higher one-year cardiac mortality compared to 
mild or no RI (odds ratio=3.7; 95% CI: 2.8-5.0, p=0.001).

Conclusions: Impaired renal function was present in about six out of 10 Middle Eastern patients undergo-
ing PCI. Moderate to severe RI carries a higher risk of cardiac mortality at one year compared with mild 
or no RI.
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Abbreviations
ACS acute coronary syndrome
BMI body mass index
CABG coronary artery bypass grafting
CAD coronary artery disease
CI confidence interval
CVD cardiovascular disease
DM diabetes mellitus
eGFR estimated glomerular filtration rate
Hct haematocrit
JoPCR1 first Jordanian percutaneous coronary intervention 

registry
MDRD Modification of Diet in Renal Disease equation
NSTE-ACS non-ST-segment elevation acute coronary syndrome
NSTEMI non-ST-segment elevation myocardial infarction
OR odds ratio
PCI percutaneous coronary intervention
RBC red blood cell
RI renal impairment
SD standard deviation
STEMI ST-segment elevation myocardial infarction
UA unstable angina

Introduction
Cardiovascular disease (CVD) is the leading cause of death in the 
Middle East1,2. The number of patients who undergo percutaneous 
coronary intervention (PCI) for acute coronary syndrome (ACS) 
and stable coronary disease in this region is increasing3,4. Impaired 
renal function is a known risk factor for CVD, has a significant pre-
valence among patients who are admitted with ACS5,6, and is assoc-
iated with an increased risk of cardiovascular events including death 
and major bleeding during the index hospitalisation and long-term 
follow-up7,8. Furthermore, patients who have renal impairment (RI) 
are frequently excluded from cardiovascular outcome trials9.

The incidence of impaired renal function and its impact on 
short- and long-term outcome have not been evaluated in an exclu-
sive PCI population in the Middle East. Only a few large regional 
registries have addressed cardiovascular outcome among patients 
admitted with ACS in relation to the severity of RI10,11. Of those 
studies, two evaluated the incidence of renal dysfunction and its 
impact on the in-hospital outcome in patients admitted with ACS 
and ST-segment elevation myocardial infarction (STEMI)12,13. 
Major limitations of these studies include the low rate of utilisa-
tion of coronary angiography and PCI, the heterogeneous groups 
of enrolled patients (native citizens and South Asian workers) and 
the lack of evaluation of long-term outcome.

We utilised data from the prospective, multicentre first Jordanian 
PCI Registry (JoPCR1)14 to study in detail the prevalence of RI 
and its impact on the short- and long-term outcome after PCI 
in a Middle Eastern country. The study was designed to address 
cardiovascular outcome in an increasing number of patients who 
undergo PCI on an emergency or elective basis in this region. We 
aimed to evaluate the incidence of various degrees of RI in a PCI 

population, clinical and coronary angiographic features of patients 
who have RI, and the impact of RI on major adverse events during 
the index hospitalisation and up to one year of follow-up.

Editorial, see page 9

Methods
JoPCR1 is a prospective, observational, multicentre registry of 
consecutive patients who underwent PCI at 12 tertiary care centres 
in Jordan between January 2013 and February 2014. Data were 
recorded prospectively at hospital admission and discharge, and 
at one, six and 12 months after the discharge. Data were collected 
during out-patient clinic visits or by phone calls to patients, house-
hold relatives or primary care physicians. Baseline data included 
clinical, laboratory, electrocardiographic, echocardiographic, and 
coronary angiographic features. Severity of coronary artery dis-
ease (CAD) was categorised as single CAD (≥70% luminal nar-
rowing of one epicardial coronary artery, except the left main, on 
coronary angiography), or multivessel CAD (≥70% luminal nar-
rowing of at least two epicardial coronary arteries or ≥50% of the 
left main coronary artery). Single-vessel PCI refers to percutane-
ous intervention in one epicardial coronary artery, except the left 
main, regardless of the number of stents used. Multivessel PCI 
refers to percutaneous intervention in two or more coronary arter-
ies regardless of the number of stents used.

Baseline serum creatinine values were measured for all 
patients at admission, and renal function was assessed online 
by the estimated glomerular filtration rate (eGFR) using the 
abbreviated Modification of Diet in Renal Disease (MDRD) 
equation15. Stages of RI were defined according to Chronic 
Kidney Disease Working Group guidelines and categorised 
according to the eGFR into three groups: normal renal function 
(≥90 mL/min/1.73 m2), mild RI (60-89 mL/min/1.73 m2), and 
moderate to severe RI (<60 mL/min/1.73 m2)16. Clinical, elec-
trocardiographic, and coronary angiographic profiles, and in-
hospital and one-year major adverse cardiovascular events were 
evaluated in the three groups of patients.

All PCI procedures were performed according to current stand-
ard guidelines. Details of the PCI procedures and complications 
were also prospectively recorded during hospitalisation and up to 
one year of follow-up. The arterial access site, type and number of 
stents, and the use of oral and intravenous antiplatelet agents were 
left to the operator’s discretion. PCI was indicated for either ACS 
or stable coronary disease. ACS was classified as STEMI or non-
ST-segment elevation ACS (NSTE-ACS) that included NSTEMI 
and unstable angina (UA). Stable coronary disease was defined as 
either chronic stable angina or silent ischaemia.

The studied adverse cardiovascular events were cardiac mor-
tality, stent thrombosis, major bleeding events, stroke, coronary 
revascularisation and readmission for heart failure or ACS in the 
three groups.

Cardiac mortality was defined as any death not attributed to 
a clear non-cardiac cause. Definite or probable stent thrombo-
sis was defined according to the Academic Research Consortium 
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definition17. Major bleeding events were defined according to the 
CRUSADE study classification and included intracranial haem-
orrhage, retroperitoneal bleeding, haematocrit (Hct) drop ≥12% 
from baseline, any red blood cell (RBC) transfusion when base-
line Hct was ≥28%, or any RBC transfusion when baseline Hct 
was <28% with witnessed bleeding18. The study was approved 
by the Institutional Review Board of each participating hospital.

STATISTICAL ANALYSIS
Collected data were analysed using the SPSS statistical pack-
age, Version 22 (IBM Corp., Armonk, NY, USA). Descriptive 
statistics were compiled using means and standard deviation 
(SD) to describe the continuous variables. Frequencies and per-
centages were used to describe the categorical variables. The 
differences between the means of the normally distributed vari-
ables were examined using multivariate tests of the general lin-
ear model in the three groups of patients with different degrees 
of RI. Correlations of RI with age, gender, diabetes mellitus 
(DM), past history of CVD, ST-segment deviation, elevated 
cardiac biomarkers, multivessel CAD, and heart failure were 
analysed using Pearson’s two-tailed correlation for numeric vari-
ables. Frequencies and percentages for each stratum according 
to the participants’ eGFR were calculated and compared using 
the Mantel-Haenszel chi-square (χ²) and Fisher’s exact tests. 
A multivariable binary logistic regression analysis was per-
formed to examine collectively the association between the car-
diac deaths at one year and the significant risk factors identified 

from the chi-square univariate and multivariate analyses. The 
final multivariable logistic regression model for cardiac deaths at 
one year was constructed using manual stepwise forward logistic 
regression analysis. All reported p-values were two-tailed, and 
p≤0.05 was considered to be statistically significant.

Results
The baseline features of the consecutive patients who had PCI 
(N=2,426) are shown in Table 1 in three groups according to 
the renal function. Normal renal function was present in 1,009 
(41.6%), mild RI in 1,073 (44.2%), and moderate to severe RI in 
344 (14.2%) of all patients. Among patients in the latter group, 
308 (12.7%) had moderate RI (eGFR 30-59 ml/min/1.73 m2), 
17 (0.7%) had severe RI (eGFR 15-29 ml/min/1.73 m2), and 19 
(0.8%) had very severe RI (eGFR <15 ml/min/1.73 m2). There 
were 26 (1.1%) haemodialysis-dependent patients. Patients who 
had severe or very severe RI (N=36, 1.5%) were grouped with 
those who had moderate RI because the validity of statistical 
analysis of such a small sample might be compromised.

Patients with moderate to severe RI were older, more likely to 
be female, to have hypertension and DM, and tended to be more 
overweight than patients with normal renal function or mild RI. 
Compared with patients who had mild or no RI, those with mod-
erate to severe RI had more stable coronary disease as an indica-
tion for PCI (27% vs. 24% vs. 20%, respectively, p=0.03), and less 
STEMI as an indication for PCI (23% vs. 29% vs. 34%, respec-
tively, p=0.001) (Figure 1).

Table 1. Baseline features in three groups of patients stratified by the estimated glomerular filtration rate.

Clinical feature
Moderate to severe renal 

impairment (N=344)
Mild renal impairment 

(N=1,073)
Normal renal 

function (N=1,009)
MANOVA 
p-value

Age (years), mean±SD 66.2±9.1 59.2±10.6 54.8±10.2 0.001

Women, n (%) 173 (50.3) 193 (18.0) 134 (13.3) 0.001

Hypertension, n (%) 285 (82.8) 674 (62.8) 552 (54.7) 0.001

Diabetes mellitus, n (%) 224 (65.1) 568 (52.9) 508 (50.3) 0.002

Hypercholesterolaemia, n (%) 177 (51.5) 522 (48.6) 485 (48.1) 0.55

Current cigarette smoking, n (%) 67 (19.5) 438 (40.8) 550 (54.5) 0.001

BMI (kg/m2), mean±SD 28.5±5.1 25.7±4.5 27.9±4.3 0.06

History of MI, n (%) 116 (33.7) 407 (37.9) 434 (43) 0.004

Prior PCI, n (%) 101 (29.4) 258 (24.0) 230 (22.8) 0.01

Prior CABG, n (%) 16 (4.7) 39 (3.6) 29 (2.9) 0.31

Past history of heart failure, n (%) 34 (9.9) 86 (8.0) 74 (7.3) 0.32

ST-segment deviation, n (%) 162 (47.1) 503 (46.9) 516 (51.1) 0.13

Elevated cardiac enzymes, n (%) 120 (34.9) 410 (38.2) 440 (43.6) 0.005

Serum creatinine (mg/dl), mean±SD 1.8±1.7 1.0±0.13 0.8±0.13 0.001

eGFR (ml/min/1.73 m2), mean±SD 47.5±13.5 77.6±8.2 116.4±24.4 0.001

LVEF <45%, n (%) 54 (15.7) 141 (13.1) 107 (10.6) 0.27

BMI: body mass index; CABG: coronary artery bypass graft surgery; CAD: coronary artery disease; eGFR: estimated glomerular filtration rate; LVEF: left 
ventricular ejection fraction; MI: myocardial infarction; PCI: percutaneous coronary intervention
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Patients with moderate to severe RI also had higher prevalence 
of multivessel CAD than the other two groups (47% vs. 42% vs. 
39%, respectively, p=0.03). However, the differences in the rates 
of PCI for multivessel CAD in the three groups were not signi-
ficant (34% vs. 28% vs. 27%, respectively, p=0.41) (Figure 2). 
Most of the coronary stents used (N=3,038) were drug-eluting 
(90%). Bare metal stents and bioresorbable scaffolds comprised 
9% and 1% of all stents, respectively.

Table 2 depicts in-hospital complications and use of medica-
tions in the three groups of patients. Of seven major in-hospital 

complications, major bleeding was the only event that occurred 
in a significantly higher proportion of patients with moderate 
to severe RI compared with patients with normal renal function 
(2.0% vs. 0.6%, p=0.02). The incidence rates of other events, 
heart failure, cardiogenic shock, ventricular tachyarrhythmias, and 
emergency coronary bypass surgery were not statistically different 
among the three groups.

There were no differences among the three groups of patients 
in the rates of in-hospital use of the four classes of recommended 
cardiovascular medications (dual antiplatelet agents, statins, 
beta-blockers and renin-angiotensin blockers). Similarly, at one 
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Figure 1. Indications for PCI in 2,426 PCI patients according to the 
degree of renal impairment. Mod-Sev RI: moderate to severe renal 
impairment; NSTE-ACS: non-ST-segment elevation acute coronary 
syndrome; RF: renal function; SCD: stable coronary disease; 
STEMI: ST-segment elevation myocardial infarction

Table 2. In-hospital complications and medications.

Clinical features
Moderate to severe renal 

impairment (N=344)
Mild renal impairment 

(N=1,073)
Normal renal 

function (N=1,009)
MANOVA 
p-value

In-hospital 
complications, 
n (%)

Ventricular tachyarrhythmia 1 (0.3) 13 (1.2) 7 (0.7) 0.15

Heart failure 34 (9.9) 86 (8.0) 74 (7.3) 0.31

Cardiogenic shock 1 (0.3) 7 (0.7) 6 (0.6) 0.74

Emergency CABG 0 (0) 1 (0.1) 2 (0.2) 0.62

Stent thrombosis 0 (0) 5 (0.47) 4 (0.40) 0.46

Major bleeding events 7 (2.0) 10 (0.93) 6 (0.59) 0.01

Cardiac mortality 2 (0.58) 11 (1.03) 6 (0.59) 0.49

In-hospital 
medications, 
n (%)

Aspirin 339 (98.5) 1,063 (99.1) 1,002 (99.3) 0.85

P2Y12 inhibitor 344 (100) 1,067 (99.4) 1,004 (99.5) 0.02

Heparin 341 (99.1) 1,054 (98.2) 967 (95.8) 0.001

Thrombolytic agents 8 (2.3) 39 (3.6) 34 (3.4) 0.55

Glycoprotein IIb/IIIa inhibitors 21 (6.1) 129 (12.0) 177 (17.5) 0.001

Beta-blockers 265 (77.0) 785 (73.2) 762 (75.5) 0.19

Renin-angiotensin blockers 189 (54.9) 638 (59.5) 557 (55.2) 0.09

Statins 328 (95.3) 1,018 (94.9) 961 (95.2) 0.88

CABG: coronary artery bypass grafting
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Figure 2. Single-vessel and multivessel PCI in 2,426 patients 
according to the degree of renal impairment. mod-sev RI: moderate 
to severe renal impairment; PCI: percutaneous coronary 
intervention; RF: renal function
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year, the rates of use of these four classes of medications were 
not different among the three groups of patients. Dual antiplate-
let agents and statins were used in about nine out of 10 patients 
in each of the three groups, beta-blockers in about seven out of 
10, and renin-angiotensin blockers in about six out of 10, with 
no statistically significant differences among the three groups of 
patients.

Cardiovascular events at one month and one year after the index 
hospitalisation are shown in Table 3. Patients with moderate to 
severe RI were at higher risk of cardiac death at one month and 
at one year.

As for the incidence of major bleeding events at one month 
and one year, patients with moderate to severe RI did not have 
excess events compared with patients with mild RI (2.3% vs. 
1.1%, p=0.1 at one month, and 2.3% vs. 1.3%, p=0.2 at one 
year). However, these patients had significantly higher inci-
dence of major bleeding compared with those with normal renal 
function at one month (2.3% vs. 0.7%, p=0.01), and at one year 
(2.3% vs. 0.8%, p=0.02).

The impact of nine variables on cardiac mortality at one year 
was determined using the multivariate logistic regression model 
(Table 4). Renal impairment was a strong predictor of cardiac 
mortality at one year (odds ratio [OR] 3.7, 95% CI: 2.8-5.0, 
p=0.001). Other predictors included heart failure (OR 7.5, 95% 
CI: 4.0-13.9, p=0.001), elevated cardiac enzymes (OR 2.2, 95% 
CI: 1.1-4.2, p=0.02), age ≥60 years (OR 1.9, 95% CI: 1.0-3.6, 
p=0.04), and prior CVD (OR 1.3, 95% CI: 1.0-1.6, p=0.03).

Discussion
The major findings of this study are that (1) in a contemporary 
cohort of Middle Eastern patients who underwent PCI, less than 

half (44%) had mild RI and 14% had moderate to severe RI, (2) 
patients with moderate to severe RI were older, more likely to be 
female and to have hypertension and DM compared with those 
with mild or no RI, (3) patients with moderate to severe RI had 
higher prevalence of multivessel CAD and more PCI for stable 
coronary disease than patients with mild or no RI, and (4) moder-
ate to severe RI was an independent predictor of cardiac mortality. 
These findings are the first from this region to address specifically 
the impact of RI on cardiovascular outcomes, and will thus serve 
as assuring evidence for the practising cardiologists that PCI for 
patients with RI is both safe and feasible. The misconception that 
PCI is better avoided or delayed in this high-risk population is not 

Table 3. Adverse cardiovascular events one month and one year after hospital discharge.

Event
Moderate to severe renal 

impairment (N=344)
Mild renal impairment 

(N=1,073)
Normal renal 

function (N=1,009)
MANOVA 
p-value

Cardiac mortality, n (%) One month 8 (2.33) 14 (1.30) 7 (0.69) 0.05

One year 13 (3.78) 19 (1.77) 15 (1.49) 0.03

Stent thrombosis, n (%) One month 2 (0.58) 15 (1.40) 16 (1.59) 0.38

One year 5 (1.45) 22 (2.05) 20 (1.98) 0.78

Major bleeding events, n (%) One month 8 (2.33) 12 (1.12) 7 (0.69) 0.05

One year 8 (2.33) 14 (1.30) 8 (0.79) 0.08

Stroke, n (%) One month 1 (0.29) 2 (0.19) 3 (0.30) 0.87

One year 4 (1.16) 4 (0.37) 4 (0.40) 0.16

Heart failure, n (%) One month 37 (10.76) 90 (8.39) 80 (7.93) 0.26

One year 42 (12.21) 98 (9.13) 83 (8.23) 0.09

Readmission for ACS, n (%) One month 5 (1.45) 12 (1.12) 15 (1.49) 0.74

One year 15 (4.36) 52 (4.85) 46 (4.56) 0.92

Coronary revascularisation, n (%) One month 3 (0.87) 12 (1.12) 15 (1.49) 0.60

One year 6 (1.74) 32 (3.0) 35 (3.47) 0.27

ACS: acute coronary syndrome

Table 4. Multivariate logistic regression model for one-year 
cardiac mortality.

Variable p-value OR
95% CI for OR

Lower Upper

Age ≥60 years 0.04 1.9 1.02 3.58

Female gender 0.16 1.6 0.83 3.11

Diabetes mellitus 0.53 1.1 0.77 1.66

Prior CVD 0.03 1.3 1.03 1.62

ST-segment deviation 0.68 1.1 0.81 1.39

Elevated cardiac enzymes 0.02 2.2 1.13 4.15

Multivessel CAD 0.07 1.4 0.98 1.96

Renal impairment 0.001 3.7 2.8 5.00

Heart failure 0.001 7.5 4.00 13.89

Hosmer and Lemeshow test: χ²=4.616; df=8; p-value=0.798. 
p-value <0.05 is statistically significant. CAD: coronary artery disease; 
CI: confidence interval; CVD: cardiovascular disease; OR: odds ratio



23

Impaired renal function and PCI outcome
A
siaIntervention 2

0
1
9

;5
:18

-2
6

supported by clinical trials. The current study will be the first to 
dissipate this misconception.

Impaired renal function, an important risk factor for CVD 
and a strong predictor of adverse events after ACS, has not been 
extensively studied in the Middle East despite the high pre-
valence of CVD and the increasing number of patients admitted 
with ACS3,4,10-13. Previous studies have indicated that, among ACS 
patients, 8 and 6 out of 10 undergo diagnostic coronary angio-
graphy or coronary intervention, respectively4, reflecting a high 
degree of adherence to guidelines that recommend an invasive 
strategy in these patients. The prevalence of moderate to severe RI 
reported in the current study (14%) is lower than the prevalence 
rates of 30-40% reported by investigators from other regions19,20, 
possibly due to the relatively younger age of the enrolled patients 
in this region.

Renal function in this study was assessed by the eGFR using the 
abbreviated MDRD15, which is the recommended method for esti-
mation of the GFR in adult patients with CVD and is also a vali-
dated tool for the estimation of GFR in a typical office setting21. 
The online equation calculator is simpler and produces essentially 
similar results to the original equation22. Several other validated 
estimation equations for GFR that use easily obtained clinical 
data and laboratory test results are readily available, including 
the Cockcroft-Gault23 and Chronic Kidney Disease Epidemiology 
Collaboration24 formulas. These equations are more practical 
than the more accurate formal GFR measurement using iothala-
mate or a similar marker, but they are time-consuming, expen-
sive, generally unsuitable for clinical practice, available in only 
a few centres, and certainly not cost-effective for kidney disease 
screening22. Regardless of the method used, it is advisable to esti-
mate the GFR for patients admitted with ACS or those who are 
planned to undergo PCI to facilitate risk stratification according 
to the degree of RI25, and for identification of high-risk patients in 
whom close monitoring and vigilance could lower the incidence 
of adverse events.

Patients who are admitted with ACS and found to have RI are 
less frequently referred for invasive coronary diagnostic and revas-
cularisation procedures, and less commonly treated with guideline-
based cardiovascular medications compared with patients who 
have normal renal function9. These patients also experience higher 
rates of adverse cardiovascular events regardless of the conserva-
tive or invasive therapeutic strategies adopted9,20,26. RI doubles the 
mortality rates in ACS patients compared with patients who have 
normal renal function27. Moreover, PCI in patients who have RI is 
associated with an increased risk of major adverse cardiovascular 
events during and after the procedure including death, major 
bleeding events, heart failure, cardiogenic shock and target ves-
sel revascularisation28,29. Several pathophysiological factors that 
explain the excess cardiovascular adverse events in patients with 
RI include the coexistence of comorbidities and cardiovascular 
risk factors (old age, female gender, DM, and hypertension), ele-
vated state of inflammatory and oxidative stress, high levels of 
matrix metalloproteinase that are implicated in destabilisation of 

the coronary plaque fibrous cap, heavy and complex CAD burden, 
and accelerated MI expansion30-32. Despite the high-risk clinical 
and angiographic profiles of patients who have RI and physicians’ 
reluctance to manage them aggressively, there is strong evidence 
of significant symptomatic benefits, reduction of short- and long-
term adverse events, and improved prognosis when such patients 
are referred to an invasive strategy to treat ACS regardless of the 
degree of RI33.

The relatively younger age, high prevalence of single-vessel 
CAD in more than half of all the patients, enrolling only patients 
who underwent PCI, the high rate of utilisation of medications 
shown to be associated with improved outcome including dual 
antiplatelet agents, renin-angiotensin system antagonists and 
statins, and the almost exclusive use of drug-eluting stents in the 
current study might be potential explanations for the absence of 
excess non-fatal in-hospital events in patients with RI32-34. It is 
very reassuring that the incidence of significant complications 
during the index hospitalisation was generally low and less than 
1% in patients with moderate to severe RI for each single com-
plication, except for heart failure (9.9%) and major bleeding 
events (2.0%). Furthermore, this study has clearly demonstrated 
that, among patients with variable degrees of RI, PCI is gener-
ally safe and effective in the long run with a one-year event rate 
comparable to or better than those observed by other investi-
gators from other regions. This should encourage cardiologists 
in this region to refer this high-risk group of ACS patients to 
an invasive strategy in this contemporary era of interventional 
practice.

Management of ACS in the vulnerable patient group with 
severe RI and end-stage kidney disease requiring haemodialysis 
is challenging due to the high cardiovascular morbidity and mor-
tality even after surgical or percutaneous coronary revascularisa-
tion34. In this study, only a minority of patients (0.8% and 1.1%) 
had very severe RI or end-stage renal disease requiring haemodi-
alysis, respectively; thus, their impact on the overall incidence of 
adverse events is limited.

In agreement with other studies, PCI patients in this study who 
had moderate to severe RI had a higher rate of major bleeding 
events from the index hospital admission to one year of follow-
up32,35. The bleeding risk is related to the prolonged bleeding time, 
abnormal platelet aggregation and adhesion, and the exaggerated 
response to and use of inappropriate doses of antiplatelet and 
fibrinolytic agents32,35.

The in-hospital cardiac mortality rates observed in this 
study among the patients with RI (≤1%) were lower than those 
reported by other regional registries that ranged between 12% 
and 40% in STEMI patients and from 0.8% to 13% in ACS 
patients depending on the degree of RI10-12. Cardiac mortality 
at one year in this study was significantly higher in patients 
with moderate to severe RI compared with those who had mild 
or no RI, in concordance with the findings of other investiga-
tors34-36. Older age, female gender and excess bleeding events 
could all contribute to the high cardiac mortality rate. However, 
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after correction for other factors associated with mortality risk, 
moderate to severe RI was an independent predictor of one-year 
mortality.

Limitations
The current study has a few limitations. Data were collected 
from an observational study and might be subject to potential 
bias. ACS was defined according to current guidelines. However, 
the method of case identification may not have been completely 
specific, because patients with RI are more likely to have ele-
vated levels of cardiac markers. The GFR estimated at admis-
sion reflected the renal function before any intervention during 
the index hospitalisation. The renal function was not re-evalu-
ated pre-discharge or during follow-up and thus worsening or 
improvement of renal function could not be ruled out. Larger 
studies are needed to define better the impact on renal dysfunc-
tion, especially in those with severe RI and/or on haemodialysis, 
in all ACS patients, whether they are treated conservatively or by 
an invasive strategy, and also to re-evaluate renal function during 
the study course.

Conclusions
In this Middle Eastern patient population who had PCI, the pres-
ence of moderate to severe RI was an independent predictor for 
in-hospital and one-year cardiac mortality and major bleeding 
events. Estimating the GFR in such a population is strongly rec-
ommended in order to define better high-risk groups among these 
patients such that vigilance can be exercised for adverse cardio-
vascular events.

Impact on daily practice
The relatively low incidence rate of adverse cardiovascular events 
in a PCI-exclusive group should encourage healthcare profes-
sionals to refer ACS patients with RI to an invasive strategy.
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