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Rosuvastatin and contrast-
induced nephropathy in
elective percutaneous coronary
intervention: The randomized
CLEAR-CIN-PCI sub study

Background: Statins may reduce the risk of contrast-induced nephropathy (CIN) in patients
undergoing percutaneous coronary intervention (PCl). However, there is no knowledge that
PCl performed at the same time of statin peak concentration in the blood, may cause additional
benefit in renal protection.

Methods: This study sought to determine whether PCl realized within the time of rosuvastatin
peak concentration was associated with reduced in-hospital CIN compared with standard
clinical practice. This single-center prospective, randomized, open-label, non-blinded clinical
trial evaluated stable coronary artery disease patients taking chronic statin undergoing PCI.
Patients were randomized to receive a loading dose of rosuvastatin (40 mg within 2 to 6 h before
angioplasty) or to standard practice (without load dose of rosuvastatin). The pre-specified primary
endpoint was the occurrence of CIN defined as an increase in the serum creatinine by {greater
than or equal to} 0.3 mg/dl within 24 h after intervention. Contrast-induced nephropathy after
coronary angioplasty by creatinine-kinase measure. This trial is registered with (Creatine Leak
After Rosuvastatin in Percutaneous Coronary Intervention [CLEAR-PCI]; (ClinicalTrials.gov number:
NCT01968577).

Results: Of the 544 patients in the main trial, 528 participated in the CLEAR-CIN-PCI substudy, and
493 patients (244 in the rosuvastatin group and 249 in control) were analyzed. CIN occurred in 6
patients of the 244 patients (2.5%) treated with rosuvastatin compared with 9 of the 249 patients
(3.6%) in control group (risk ratio, 0.80; 95% confidence interval [Cl], 0.42 to 1.50; P=0.455).

Conclusion: This result does not support the initiation of rosuvastatin before elective PCl to
prevent CIN in patients taking chronic statin therapy.

Keywords: Myocardial Infarction, Stents, Rosuvastatin

coronary angiography and percutaneous
coronary intervention (PCI) [1-4]. Overall,
CIN accounts for 11% of in-hospital cases
of acute kidney injury resulting in prolonged
hospitalization, increased healthcare costs
with approximately half the cases attributed
to patients undergoing coronary angiography
and percutaneous coronary interventions and
is a significant predictor of mortality [5-7].
The mechanism of CIN is multifactorial and
incompletely understood.

Introduction
Contrast-induced nephropathy (CIN) is

a potential complication after administration
of radio contrast medium. The overall
incidence of CIN is less than 2% in a healthy
population, but is as high as 50% in high-risk
groups, including those with chronic renal
impairment, diabetes, congestive heart failure,
or advanced age with approximately half
the cases attributed to patients undergoing
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However, intravenous hydration, avoidance of high
osmolar agents, and reducing contrast-medium volumes
are the only strategies that have been consistently shown
to reduce the risk of CIN in large-scale studies [8-12].

Chronic statin users may benefit from a long-term
reduction in oxidative stress compared with non-statin
users after elective PCI; thus re-loading patients already
on statin therapy did not demonstrate a significant
benefit in reduction in CIN. For this reason, there is
a need for studies to assess the benefit of statin therapy
to reduce CIN in patients on chronic statin therapy
because in the clinical practice of daily real world, 70%
to 90% of patients are undergoing to PCI with long-
term statin use therapy [13,14]. The development of
strategies to prevent CIN is therefore critical.

Previous metaanalyses of studies on this subject
support the use of statins [15-17]. However, given the
heterogeneity and small sample size of trials, these trials
have demonstrated varying benefit. When compared
with the mean statin concentration in human blood,
the peak concentration is 2—6 times higher, but this
concentration is only present in serum blood for a very
short time (minutes), while iz vitro remains until 4
days [18-23]. After oral dose of rosuvastatin 40 mg, it
is achieved a geometric mean maximum concentration
of 18.8 ng/mL with a mean maximum time of 3.0 h,
ranging from 2 to 5 h in human blood [24].

Due to statins pleiotropic effects, we performed
a prospective, randomized clinical study in patients
with chronic statin use who were undergoing elective
coronary angioplasty, at the exact time of rosuvastatin
peak concentration in the blood for the prevention of

CIN.

Methods
Study population

The patients included in the present study represent
the same eligible group enrolled in a Randomized
Trial of Creatinine-kinase Leak after Rosuvastatin in
Percutaneous Coronary Intervention (CLEAR-PCI),
(Figure 1). The design of the CLEAR-PCI trial has
been reported previously [25].

Between March 3, 2011, and December 6, 2013,
we invited patients with already long-term chronic
statin therapy admitted to the coronary section at our
institution, Institute Dante Pazzanese of Cardiology
in Sao Paulo, who underwent elective coronary
angioplasty. Patients were asked to be in the study if
they presented within 7 days or more taking any statin
therapy. We excluded patients with non-statin therapy,
any presentation of ACS within 24 h before the time

of randomization, current use of potent CYP3A4
inhibitors, including azole antifungals, protease
inhibitors, macrolide antibiotics and cyclosporine,
current use of renal replacement therapy, a history
of kidney transplant, pregnant and with renal failure
(serum creatinine>3.0 mg/dl). The ethics committee of
our institute approved the study, and written informed
consent was obtained from all patients.

Study protocol

This single-center prospective randomized, open-
label, nom-blinded endpoint clinical trial evaluated
stable coronary artery disease patients taking chronic
statin therapy undergoing PCI. DPatients were
randomized to receive a loading dose of rosuvastatin (40
mg within 2 to 6 h before angioplasty) or to standard
clinical practice (without load dose of rosuvastatin).
The pre-specified primary endpoint was the occurrence
of CIN defined as an increase in the serum creatinine
by {greater than or equal to} 0.3 mg/dl within 24 h after

intervention.

Eligible patients were prospectively in a single-
center, randomly, controlled assigned, ina 1:1 ratio open
label trial, non-blinded, to receive a single high loading
dose of rosuvastatin as rosuvastatin group or standard
clinical practice as control group. Computer-generated
random numbers determined randomization. Patients
in the rosuvastatin group received orally a high load
dose of 40 mg of rosuvastatin (Crestor, Astra Zeneca®)
within 2 to 6 hours before elective PCI. Patients in the
control group received the standard therapy without
rosuvastatin load dose. Before intervention, all treated
patients and control patients with creatinine clearance
<60 ml/min/1.73m? calculated with the use of the
Cockeroft—Gault equation on the basis of creatinine
levels on day 1 before hospital admission, underwent
hydration with intravenous isotonic saline (0.9%) at a
rate of 1 ml per kilogram of body weight per hour (or
0.5 ml per kilogram per hour in cases of overt heart
failure) for 12 hours.

The primary end point was the occurrence of CIN,
defined (by AKIN criteria) [26] as an absolute increase
in serum creatinine of more than or equal to 0.3 mg/
dl (= 26.4 pmol/l) or a percentage increase in serum
creatinine of more than or equal to 50% (1.5-fold from
baseline) over the baseline within the 24 h after contrast
agent administration until hospital discharge.

Secondary end points included: 1) the rate of
renal dysfunction (defined as estimated creatinine
clearance less than 60 ml/min within 24 hours after
intervention, calculated with the use of the Cockcroft—
Gault equation, in pre-specified subgroups of high-risk
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Figure 1: Enroliment and Randomization of Patients. Flow chart of the CLEAR-CIN-PCI substudy (Creatinine Leak After Rosuvastatin
to prevent Contrast-Induced Nephropathy in Percutaneous Coronary Intervention).

clinical features for ICN development; 2) the rate of
any creatinine elevation from baseline value within
24 h period following PCI until hospital discharge; 3)
the composite of all the in-hospital events, including
death from any cause, nonfatal myocardial infarction
(defined by Third Universal definition) [27] and acute

renal failure.

Creatinine concentration was measured 24 h before
and at admission within 24 h and every day and up to
hospital discharge. Creatinine clearance was calculated
on the basis of estimated creatinine clearance, evaluated
by applying the Cockeroft-Gault formula to the serum
creatinine value [28]. Pre-specified subgroups of high-
risk clinical features for CIN development at baseline
was defined as the presence of at least 1 of the following

characteristics: estimated creatinine clearance <60 ml/
min, age 275 years, diabetes mellitus, contrast volume
administered 2120 ml, and the use of high-osmolality
contrast media (defined as osmolality greater than 1500
mOsm/kg); all other patients were considered not high
risk. The major in-hospital clinical events, including
death, were recorded. Investigators involved in the
procedures and were not blinded to the treatment
randomization.

Elective angioplasty

Elective angioplasty was performed according to
standard clinical practice. All patients in received a
bolus of 5000 U of heparin, followed by additional

intraprocedural boluses as needed. An ionic, low-
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osmolality contrast agent, ioxaglate meglumine and
ioxaglate sodium (320 mg of iodine per milliliter;
Hexabrix, GuerbetR), was used in most of the patients.

Bare-metal or drug eluting stents were implanted
in all patients according to standard techniques and
at discretion of the interventional cardiologist. Post
stenting antithrombotic treatment consisted of aspirin
and clopidogrel at standard doses.

Statistical analysis

The sample size was selected to demonstrate a
reduction in the primary end point of CIN from 20%
in the control group to 10% in the rosuvastatin group.
With the use of a 2-sided test with a significance level
0f 0.05, a total of at least 400 randomized patients (200
in each arm) provided the study with 80% power. This
is a prespecified secondary end point of the NAPLES II
trial [29,30].

Categorical data are shown as absolute numbers
and percentages, and the continuous data normally
distributed are shown as the means (SD) standard
deviation and P value calculated by parametric unpaired
Student t test used for age variable. The categorical
variables were compared using the Chi-squared test or
Fisher’s exact test. Nonparametric unpaired Wilcoxon
Mann-Whitney U test was used for the non-parametric
variables and the Wilcoxon signed-rank test was used to
compare two repeated measurements on a single sample
to assess whether their population means ranks differ.

A two-tailed P-value of <0.05 was considered to
be statistically significant. All analyses were performed
with SPSS (Statistical Package for Social Sciences) for
Mac version 22.0 (SPSS Inc., Chicago IL, USA).

Results
Baseline characteristics

A total of 544 patients were initially enrolled with
16 patients excluded before randomization because of
exclusions criteria, remaining 528 patients. Of these
patients, 264 were randomly assigned to receive high
loading dose of rosuvastatin (40 mg) (rosuvastatin
group) within 2 to 6 h before PCI and 264 to receive the
standard clinical practice (control group) withoutloading
of rosuvastatin. A total of 35 patients were excluded
after randomization, 20 from the rosuvastatin group
because of 4 unsuccessful PCI, 3 coronary angiography
only, 3 without creatinine measure up to 24 h before
PCI, 2 rotational atherectomy, 3 without contrast type
specification and 5 creatinine clearance value <30.0 ml/
min, while 15 of the standard clinical practice because
of 4 unsuccessful PCI, 3 coronary angiography only, 2
thrombus at the time of PCI, 1 rotational atherectomy,

2 without contrast type specification and 3 creatinine
clearance value <30 ml/min, Figure 1. A total of 493
patients remaining were analyzed. Demographic, clinical
and biochemical variables of the two groups are presented
in Table 1. There were no significant differences in
baseline between the two groups regarding any variable
and inclusive in the high-risk clinical features for CNI
development. The mean age was 6110 years, more
than 10% were older than 75 years. There were higher
percentages of men, with arterial hypertension and with
hypercholesterolemia. More than 43% had diabetes,
14.4% had renal dysfunction at hospital admission in
16% and high-risk clinical features were present in a
total 62.7%.

Overall, contrast medium was also similar between
the two groups, as were those whom received of 2120
ml, which occurred in 15.82% of the patients. Others
risks factors for CIN nephropathy like the use of either
angiotensin-converting enzyme (ACE) inhibitors
or angiotensin receptor blockers (ARBs) where not
different between both groups.

Primary end point

Among all patients analyzed (n=493), the primary
end point of CIN occurred in 15 patients (3.0%): 6 of
244 (2.5%) in the rosuvastatin group compared with
9 of 249 (3.6%) in the control group which did not
affect risk for CIN in the total cohort (RR, 0.80; 95%
CI, 0.42 to 1.50; P=0.455 by Pearson y2) as shown
in Table 2. The absolute CIN reduction in the statin
group was 1.1%, meaning that the number needed to
treat (NNT) was 90 patients to prevent 1 case of CIN.
Its incidence was independently related to the presence
of any CIN risk factors inclusive the composite of high-
risk clinical feature at baseline.

Secondary end points

When the combined end point of all cause of death,
nonfatal myocardial infarction and acute renal failure,
the rate was 2.5% in the rosuvastatin group control
group and 2.4% in the control group (P=0.972), as
shown in Table 2.

The rate of renal dysfunction among pre-specified
high-risk clinical features are as follow: In overall pre-
specified group (65 patients) the renal dysfunction
occurred in 26 (10.6%) patients of rosuvastatin group
and 30 (12.1%) in control group with a RR 1.05 (95%
CI: 0.48 t0 2.28; P=0.912).

In overall diabetics patients (215 of the study
population), the renal function evaluation indicated
a decrease in 28 patients (14.3% wvs. 12.0% for
rosuvastatin and control groups, respectively, with a

RR of 0.89 (95% CI: 0.60 to 1.34; P=0.615).
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Table 1: Baseline Characteristics of the Participants*.

Characteristic

Male sex—no. (%)
Age (years), mean (SD)

Age =75 years—no. (%)
Median body-mass index, IQR+
Obesity (BMI=30 kg/m?)—no. (%)
Systemic hypertension—no. (%)
Diabetes mellitus—no. (%)
Hypercholesterolemia—no. (%)
Current smoker—no. (%)
Previous myocardial infarction—no. (%)
Previous PCl—no. (%)
Previous CABG—no. (%)
Median serum creatinine (mg/dl), IQR
Creatinine clearance (ml/min)t
Creatinine Clearance <60 ml/min,—no. (%)
High-risk clinical features—no. (%)
CK-MB (mg/dI)t
Median volume of contrast medium—ml
Volume of contrast medium =120 ml—no. (%)
Low ionic osmolality contrast—no. (%)
Medications before PCl—no. (%)

Beta-blockers

ACE inhibitors

Angiotensin receptor blockers

Calcium channel blockers

Nitrates

Diuretics

Rosuvastatin Control Group
(N=244) (N=249)
162 (66.4) 174 (69.9)
60.8 (9.9) 61.8(10.1)
22(9.0) 30(12.0)
27.3(24.5-30.0) 27.5(24.4-31.4)
71(29.1) 77 (30.9)
191 (78.3) 202 (81.1)
98 (40.2) 117 (47.0)
212 (86.9) 223 (89.6)
11 (4.5) 7(2.8)
116 (47.5) 121 (48.6)
43(17.6) 41 (16.5)
34(13.9) 42 (16.9)
0.90(0.8-1.0) 0.90 (0.8-1.1)
90.50 (69.0-112.0) 88.00 (66.5-108.0)
35(14.3) 36 (15.5)
146 (59.8) 163 (65.5)
1.32(0.8-1.8) 1.23(0.9-1.8)
71.50 (55.0-100.0) 70.0 (50.0-100.0)
41(16.8) 37 (14.9)
205 (84.0) 217 (87.1)
206 (84.4) 212 (85.1)
129 (52.9) 130 (52.2)
70 (28.7) 70 (28.1)
41(16.8) 44(17.7)
76 (31.1) 75 (30.1)
48(19.7) 43(17.3)

* The differences in baseline characteristics between both groups were not significant (nominal P<0.05).

¥ The body-mass index is the weight in kilograms divided by the square of the height in meters.

Mean (SD) represent mean and standard deviation. CABG denotes coronary artery bypass graft.

CK-MB=Creatine-kinase MB fraction; ACE denotes angiotensin-converting Enzyme.

Median (IQR): Median and IQR (25th, 75th percentile Interquartile Range).

§ Creatinine clearance levels were calculated with the use of the Cockcroft-Gault equation on the basis of creatinine levels on day 1

before hospital admission.

In all 52 patients with age 275 years old, the
incidence of renal dysfunction was 29 (63.3% vs. 50.0%
for rosuvastatin and control groups, respectively, with a

RR 0f0.72 (95% CI: 0.37 to 1.41; P=0.328).

The incidence of renal dysfunction when the total
79 patients received 2120 ml of contrast volume
medium was 15 (21.4% wvs. 16.2% for rosuvastatin and
control groups, respectively with a RR of 0.86 (95%
CI: 0.53 to 1.39; P=0.556).

The incidence of renal dysfunction among patients
received high-osmolality contrast media was 56
(17.8% vs. 18.4% for rosuvastatin and control groups,
respectively with a RR of 1.02 (95% CI: 0.75 to 1.40;
P=0.892).

Renal dysfunction was present in 71 patients before
intervention (14.3% wvs. 14.5% for rosuvastatin and
control groups, respectively; P =0.871) however, within
24 hours after intervention up to hospital discharge,
the renal function decreased to 65 patients (12.3% vs.
14.1% for rosuvastatin and control groups, respectively
with a RR of 1.08 (95% CI: 0.82 to 1.43; P=0.563)
(Figure 2).

A small improvement renal function (defined as any
reduction in the creatinine concentration or increase in
creatinine clearance from baseline), although without
statistical significance, was observed more frequently
in patients treated with a short-term high-loading dose
of rosuvastatin than in the control patients, in one of
the following characteristics: men, age <75 years old,
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Table 2: Primary and Secondary Endpoints of the Patients Enrolled in the 2 Groups.

Characteristics Ro(s::;::a)tin Cor:::‘r:;:i;;mp Risk Ractli)o (95% P value
no. of patients (%)
Primary outcome
Contrast-induced nephropathy 6(2.5) 9(3.6) 0.68 (0.24-1.88) 0.455
Secondary outcomes
dys'f"ljgi‘t'izsnkggcgz:oﬁaet:{e for acute renal 26 (10.6) 30(12.1) 1.05 (0.48-2.28) 0.912
Age =75 years 14 (5.7) 15(6.0) 0.72(0.37-1.41) 0.328
Diabetes Mellitus 14 (5.7) 14(5.6) 0.89 (0.60-1.34) 0.615
Contrast volume = 120 ml 9(3.7) 6(2.4) 0.86 (0.53-1.39) 0.556
High-osmolality contrast 1(0.4) 3(1.2) 2.27 (0.41-12.5) 0.321
Renal dysfunction 24(9.8) 25(10.0) 1.02 (0.61-1.70) 0.937
Any creatinine increase from baseline 77 (31.6) 84 (33.7) 1.05 (0.86-1.27) 0.606
Acute renal dysfunction 30(12.3) 35(14.1) 1.08 (0.82-1.43) 0.563
Acute renal failure 1(0.4) 2(0.8) 1.48 (0.30-7.34) 1.000
Nonfatal myocardial infarction 5(2.0) 4(1.6) 0.88 (0.49-1.60) 0.749
Composite end point T 6 (2.5) 6(2.4) 0.99 (0.55-1.75) 0.972

t The composite end points involved death from any cause, acute renal failure requiring temporary renal-replacement therapy or

creatinine clearance <30 ml/min.

Variation in serum
creatinine values at baseline and peak at

Variation in creatinine
clearance at baseline and peak at discharge
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Figure 2: Mean and Confidence Interval (95%) of Serum Creatinine Concentration and Creatinine Clearance, before Percutaneous
Coronary Intervention (Baseline) and at Discharge. Baseline and peak values are means, and the | bars indicate standard errors.

creatinine clearance <60 ml/min, diabetes mellitus,
previous myocardial infarction, arterial hypertension,
hypercholesterolemia, body mass index >30, previous
PCI, beta-blockers, ACE inhibitors, calcium channel
blockers, low osmolality ionic contrast volume >120 ml
and high-risk clinical features.

Any serum creatinine elevation occurred more

frequently in control group, 84 of 249 (33.7%)

compared with 77 of 244 (31.6%) in rosuvastatin
group, P=0.606. Serum creatinine mean variation
inside rosuvastatin group (pre-PCI less post-PCI)
was positive 0.012 mg/dl (95% CI: -0.007 to 0.030;
p=0.055) as also inside control group, 0.002 mg/dl
(95% CI: -0.024 to +0.020; p=0.777), indicating a
creatinine decrease leak after PCI procedure.

Any creatinine clearance improvement occurred
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more frequently in the control group, 83 of 249
(33.3%) compared with rosuvastatin group with 75
of 244 (30.7%), P=0.537. Creatinine clearance means
variations (pre-PCI less post-PCI inside rosuvastatin
group) were negative, -1.91 mL/min/1.73 m? (95% CI:
-3.847 to +0.028; P=0.108) as also in control group,
-0.377 (95% CI: -2.280 to +1.5; P=0.598).

Table 3 shows in-hospital complications in the
two groups. There was no death. One patient in the
rosuvastatin group had a transient acute renal failure
and 2 in the control group.

Discussion
This randomized trial (CLEAR-PCI-CIN) found

no evidence that short-term high loading dose of
rosuvastatin reduces the incidence of CIN following
elective PCI in patients with chronic statin use. The
high loading dose of rosuvastatin was administered
two to six hours before the procedure to ensure that
tissues were exposed to contrast medium during the
peak serum concentration of rosuvastatin, which
occurs approximately between two and five hours after
administration.

The risk of CIN after PCI extends not only to
patients with preexisting renal failure but also to those
with high-risk clinical feature for CIN development
with normal baseline function. Therefore, in an era in
which primary angioplasty is the preferred reperfusion
treatment, prophylactic interventions against CIN are
warranted, but this objective was not observed in this
CLEAR-CIN-PCI trial in this clinical setting.

This and other studies evaluating the role of statins
in for the prevention of CIN have yielded different
and sometimes contradictory results. However, it is
necessary to understand the different methodologies
and the different study populations.

percutaneous coronary intervention: The randomized CLEAR- Research Article

CIN-PCI sub study

For instance, in the Atorvastatin for Reduction of
Myocardial Damage during Angioplasty-Contrast-
Induced Nephropathy (ARMyDACIN) study, the
administration of a high dose of atorvastatin (80 mg 4
h before and 12 mg twelve hours after the procedure)
reduced the incidence of CIN in the treatment group
compared to the placebo group (5% vs. 13.2%, P=0.046)
[31]. However, two important considerations must be
made when comparing the results of the ARMyDACIN
study with this analysis: 1) the patients included in the
ARMyDACIN study were statin naive; 2) and only
included patients in acute coronary syndrome, in which
are present an enhanced inflammatory profile and
associated endothelial dysfunction, with the benefits
from the anti-inflammatory and antioxidant effects
of statin. In contrast, the population of CLEAR-
CIN-PCI trial included only elective patients already
receiving chronic statin treatment with the benefit of
the long-term pleiotropic effects of statin.

In 2011, Zhang et al. [32] published a meta-
analysis that included six registries and six randomized
studies evaluating the chronic use of statins and the
incidence of CIN. While four of the registries showed a
nephroprotective role of statins, the randomized studies
showed no statistically significant association between
the use of high doses of statins for a short period and
the occurrence of CIN (relative risk [RR] 0.70, [95%
CI]: 0.48 to 1.02), despite noticeable trend toward
reduction in those receiving treatment.

Finally, the fact that a slight improvement was
observed in renal function of patients with previous
renal dysfunction, regardless of prior administration of
rosuvastatin, deserves a brief comment. Although this
study was not designed for this purpose, it is believed
that this finding arose partly because this select group of
patients received intravenous hydration before and after
PCI, confirming the important role of hydration for the
prevention of CIN.

Table 3: In-Hospital Clinical Complications of the Patients Enrolled in the 2 Groups.

Characteristics Ro?::;::‘a)tin Cor::‘r:;fgr;)up Risk Ratio (95%) P value
no. of patients (%)

Death 0 0

Nonfatal myocardial infarction 5(2.0) 4(1.6) 0.88 (0.49-1.60) 0.714

Acute renal failure 1(0.4) 2(0.8) 0.67 (0.13-3.33) 0.508

Composite end point T 6(2.5) 6(2.4) 1.01(0.57-1.79) 0.972

Death=all cause of death; Non- fatal acute myocardial infarction=regarding to third universal definition.
t The composite end points was death, acute renal failure requiring temporary renal-replacement therapy or creatinine clearance

<30 ml/min, by or Fisher’s exact test.
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Limitation

A potential limitation of this study was the early
assessment of renal function, within 48 hours post-PCI,
because most of patients do not remain hospitalized
for so long and there is no specific protocol to order
outpatient to measure the serum creatinine levels two
or more days after the procedure. Although the rise
in serum creatinine often occurs within the first 24 h
after exposure to contrast media in 80% of the patients,
the absence of data on serum creatinine later than 48
h after PCI in the present study might result in the
slight underestimation of CIN [33]. However, it is
doubtful that a delayed creatinine elevation in patients
without a significant rise within 48 h after PCI may be
at all clinically significant [34]. Other limitation was
that we did not use creatinine clearance value based
on 24 h urine collection during a true baseline clinical
condition, and our eGFR calculation is subject to
limitations due to the formula used and the possibility
that patients may not be at their true baseline condition
before PCI because of dehydration or cardiac illness;
however, we believe that the assessment of CIN risk
based on the utilized cutoffs of serum creatinine and
eGEFR is fairly accurate for the clinical purposes of this
study and certainly more practical and readily available

than direct measurement of creatinine clearance.
We acknowledge other limitations. This was not a
multicenter study. The use of serum creatinine as a
marker of renal function has its limitations. Indicators
such as the estimated glomerular filtration rate (¢GFR)
and cystatin C are increasingly considered to be more
reliable and accurate reflectors of existing renal function
[35,36] and AKIN criteria [30] are insensitive to CNI
that develops late during the post PCI period.

Conclusions

Among patients with long-term statin therapy
who were undergoing elective percutaneous coronary
intervention and received perioperative a short-term
high loading dose of rosuvastatin, neither reduced
the rate of contrast-induced nephropathy nor reduced
the rate of renal dysfunction in pre-specified high-risk
clinical feature of CIN development and had no effect
in all cause of death, nonfatal myocardial infarction
or acute renal failure, when compared with standard
clinical practice protocol. These results do not support
the initiation of statin therapy to prevent contrast-
induced nephropathy following percutaneous coronary
intervention in patients already taking chronic statin
therapy.

Executive summary

Background: Statins may reduce the risk of contrast-induced nephropathy (CIN) in patients undergoing
percutaneous coronary intervention (PCl). However, there is no knowledge that PCl performed at the same time of
statin peak concentration in the blood, may cause additional benefit in renal protection.

Methods: This study sought to determine whether PCl realized within the time of rosuvastatin peak concentration
was associated with reduced in-hospital CIN compared with standard clinical practice. This single-center prospective,
randomized, open-label, non-blinded clinical trial evaluated stable coronary artery disease patients taking chronic
statin undergoing PCI. Patients were randomized to receive a loading dose of rosuvastatin (40 mg within 2 to 6 h
before angioplasty) or to standard practice (without load dose of rosuvastatin). The pre-specified primary endpoint
was the occurrence of CIN defined as an increase in the serum creatinine by {greater than or equal to} 0.3 mg/
dl within 24 h after intervention. Contrast-induced nephropathy after coronary angioplasty by creatinine-kinase
measure. This trial is registered with (Creatine Leak After Rosuvastatin in Percutaneous Coronary Intervention
[CLEAR-PCI]; (ClinicalTrials.gov number: NCT01968577).

Results: Of the 544 patients in the main trial, 528 participated in the CLEAR-CIN-PCI substudy, and 493 patients
(244 in the rosuvastatin group and 249 in control) were analyzed. CIN occurred in 6 patients of the 244 patients
(2.5%) treated with rosuvastatin compared with 9 of the 249 patients (3.6%) in control group (risk ratio, 0.80; 95%
confidence interval [Cl], 0.42 to 1.50; P=0.455).

Conclusion: This result does not support the initiation of rosuvastatin before elective PCl to prevent CIN in
patients taking chronic statin therapy.
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