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Chronic kidney disease is associated with adverse
outcomes among elderly patients taking
clopidogrel after hospitalization for acute

coronary syndrome
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Abstract

patients following ACS.

Background: Chronic kidney disease (CKD) is associated with worse outcomes among patients with acute coronary
syndrome (ACS). Less is known about the impact of CKD on longitudinal outcomes among clopidogrel treated

Methods: Using a retrospective cohort design, we identified patients hospitalized with ACS between 10/1/2005
and 1/10/10 at Department of Veterans Affairs (VA) facilities and who were discharged on clopidogrel. Using
outpatient serum creatinine values, estimated glomerular filtration rate [eGFR (1.73 ml/min/m?)] was calculated
using the CKD-EPI equation. The association between eGFR and mortality, hospitalization for acute myocardial
infarction (AMI), and major bleeding were examined using Cox proportional hazards models.

Results: Among 7413 patients hospitalized with ACS and discharged taking clopidogrel, 34.5% had eGFR 30-60
and 11.6% had eGFR < 30. During 1-year follow-up after hospital discharge, 10% of the cohort died, 18% were
hospitalized for AMI, and 4% had a major bleeding event. Compared to those with eGFR > =60, individuals with
eGFR 30-60 (HR 1.45; 95% Cl: 1.18-1.76) and < 30 (HR 2.48; 95% Cl: 1.97-3.13) had a significantly higher risk of death.
A progressive increased risk of AMI hospitalization was associated with declining eGFR: HR 1.20; 95% Cl: 1.04-1.37 for
eGFR 30-60 and HR 1.47; 95% Cl: 1.22-1.78 for eGFR < 30. eGFR < 30 was independently associated with over a
2-fold increased risk in major bleeding (HR 2.09; 95% Cl: 1.40-3.12) compared with eGFR > = 60.

Conclusion: Lower levels of kidney function were associated with higher rates of death, AMI hospitalization, and
major bleeding among patients taking clopidogrel after hospitalization for ACS.
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Background

Approximately 30% to 50% of patients with acute coro-
nary syndrome (ACS) have evidence of chronic kidney
disease (CKD) [1,2]. Patients with CKD have worse out-
comes (i.e, recurrent adverse cardiac events, longer
hospitalization, and increased mortality) following ACS
regardless of treatment strategy, percutaneous coronary
intervention (PCI) or medical therapy [3-14]. While
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clopidogrel has been shown to reduce vascular related
mortality and cardiovascular (CV) events in high-risk
populations by inhibiting intravascular thrombosis
[15,16], post-hoc subgroup analyses of two clinical trials
demonstrated that clopidogrel has a less beneficial effect
on reducing the risk of cardiovascular events for adults
with CKD [17,18].

A number of reasons may explain the worse outcomes
associated with CKD, including more complex coronary
anatomy, a greater atherosclerotic burden, an underlying
prothrombotic state, and decrease platelet responsive-
ness to antiplatelet agents in the setting of CKD [19-25].
A few observational studies examining outcomes among
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representative groups of patients discharged on clopi-
dogrel following PCI found that the presence of CKD was
associated with adverse ischemic events and bleeding
[26-28]. However, these studies were limited because they
did not account for differences in clopidogrel treatment
duration, did not include patients treated medically with-
out PCI for ACS, or had a paucity of patients with severe
CKD, all of which have important implications for out-
comes [26-28].

In order to improve our understanding of the impact
of CKD in adults treated with clopidogrel after ACS, our
objective was to examine the relationship between levels
of kidney function and a range of outcomes, namely
mortality, recurrent myocardial infarction, and bleeding,
in a large national cohort of elderly patients hospitalized
for ACS. Specifically, we address limitations of the prior
literature because our cohort includes patients with a
broad range of kidney function, even those with severe
CKD, patient treated both medically and with PCI for
ACS, and data on clopidogrel treatment duration during
follow-up. We hypothesized that lower levels of kidney
function would be associated with increased rates of
death, hospitalization, and bleeding in this clopidogrel-
treated cohort following ACS.

Methods

Design and study sample

Using a retrospective cohort study design, data for this
study were collected as part of the Department of
Veterans Affairs (VA) Veterans Health Administration
Cardiac Care Follow-up Clinical Study, which has been
described in detail elsewhere [29,30]. Briefly, the records
of all patients with ACS, as defined by acute myocardial
infarction (AMI) and a random sample of all patients
with unstable angina (UA), discharged from a VA hos-
pital were abstracted as part of a national VA cardiac
care initiative. All patients with International Classifica-
tion of Diseases, Ninth Revision, Clinical Modification
(ICD-9CM) diagnosis codes 410.xx (acute myocardial
infarction) and 411.xx (other acute and subacute forms
of ischemic heart disease) were identified from the VA
Patient Treatment File, and their records were manually
abstracted by trained abstractors using standard repor-
ting forms. Additional details of the study methods have
been published [31].

Based on the above criteria, the study cohort included
22,948 patients who presented to a VA facility between
October 1, 2005, and January 10, 2010 with an ACS. We
included all patients who were admitted and hospita-
lized, survived to hospital discharge, and were prescribed
clopidogrel at time of discharge. We excluded 8,757
patients who received palliative care, had decisions not
to treat, or received same day discharge or non-routine
discharges (i.e., transfers), 4,952 were excluded who did
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not receive clopidogrel at discharge, and an additional
1826 were excluded who lacked an eGFR value. Hence,
our final analytic study cohort was 7,413.

Variables and data sources

Clopidogrel use was assessed using the Veterans Health
Administration Pharmacy Benefits Management data-
base, which records the date dispensed and the number
of days supplied for each dispensed medication. Du-
ration of clopidogrel therapy was calculated from the
day of hospital discharge to the last clopidogrel refill
date plus the number of days supplied for that last refill
[32,33]. When there was a gap of more than 7 days bet-
ween prescription refills, patients were considered to
have discontinued the medication. The presence of other
medications at discharge was also assessed from VA
external peer review program (EPRP) chart review.
Glomerular filtration rate (eGFR, ml/min/1.73 m?) was
calculated by the four-variable CKD-EPI estimating
equation, and patients were classified by strata of eGFR
consistent with current guidelines [34]. Other comorbid
health conditions during hospitalization were identified
by ICD-9CM codes. Data regarding PCI, stent placement
and type, and thrombolysis in myocardial infarction
(TIMI) score were also recorded.

Outcomes and data sources

The primary outcomes were: i) all-cause mortality ii)
readmission/hospitalization for AMI, iii) a combined
measure of all-cause mortality or readmission/hospi-
talization for AMI, and iv) major bleeding. Death was
ascertained in the VA Vital Status File [35,36]. The re-
admission/re-hospitalization AMI outcome was based
on a primary discharge International Classification of
Diseases, Ninth Revision, Clinical Modification diagnosis
code of 410.XX for any hospitalization within the VA.
Major bleeding events were defined by either i) a
hospitalization with a primary ICD-9 CM code for
bleeding [430.xx (subarachnoid hemorrhage), 431.xx (in-
tracerebral hemorrhage), 432.xx (other and unspecified
intracranial ~ hemorrhage), 578.xx  (gastrointestinal
hemorrhage) 719.1x (hemarthrosis), 423.0x (hemoperi-
cardium), 599.7x (hematuria), 626.2x (excessive or
frequent menstruation), 626.6x (metrorrhagia), 626.8x
(other gynecologic bleeding), 627.0x (premenopausal
menorrhagia), 627.1x (postmenopausal bleeding), 786.3x
(hemoptysis), 784.7x (epistaxis), 459.0x (hemorrhage
NOS)] OR ii) a secondary ICD-9 CM code for bleeding
and blood transfusion (99.0x).

Statistical analyses

Patient characteristics at entry into the cohort were
described overall and by eGFR strata using mean +/-
standard deviation (SD) for quantitative variables and
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frequencies and percents for categorical variables. Bivariate
analyses involving ANOVA and Chi-square tests were
used as appropriate to assess differences in patient
characteristics.

Corresponding Kaplan-Meier curves were constructed
to display the cumulative incidence of these four events.
In computations of event rates and in Cox regression
analyses, follow-up time was censored at discontinuation
of clopidogrel use or lost to follow up. All cause death
was ascertained until the administrative end date of the
study.

Cox proportional hazards regression models were
used to assess the association between each of these
four outcomes and eGFR strata (defined at hospital dis-
charge) among all participants who received clopidogrel
at hospital discharge. The assumption of proportional
hazards in the Cox regression models was checked
using Schoenfeld residuals for all included covariates.
Variables that did not meet the assumptions where
stratified before including them in the model.

All analyses were conducted using Stata version 9.0
(StataCorp, College Station, Texas). The Cardiac Care
Follow-up Clinical Study was approved by the University
of Washington’s human subjects committee and VA
Institutional Review Board.

Results

Study sample and characteristics

Among the 7413 individuals in the final analytic cohort, the
majority was male (98%), white (80%), and elderly (mean
age 66 years) (Table 1). The cohort was distributed by eGFR
levels as follows: 53.9% with eGFR > = 60 1.73 ml/min/m?,
34.5% with eGFR 30-60 1.73 ml/min/m® and 11.6% with
eGFR <30 1.73 ml/min/m® A large proportion of the
cohort had chronic medical conditions, especially hyperlip-
idemia (76%), diabetes (42%), and hypertension (28%).
Fifty-nine percent of the cohort had a TIMI score > = 3 and
22% had a left ventricular ejection fraction (LVEF) < 40%.
While 42% did not have a percutaneous coronary inter-
vention (PCI) during hospitalization, 45% had a PCI with
a drug eluting stent (DES) and 13% had a PCI with a bare
metal stent (BMS).

A progressive increase in mean age and frequency
of non-white race was observed with lower strata of
eGFR (p <0.001). The majority of comorbid conditions
(e.g., diabetes, hypertension, stroke, peripheral vascular
disease, and history of myocardial infarction) were sig-
nificantly more prevalent among individuals with lower
eGFR strata <60 than in those with higher eGFR > =60
(p<0.001). While beta-blocker use at discharge was
similar across strata of eGFR, ACE-I use was signi-
ficantly less frequent in those with lower eGFR (<60)
(p<0.001). LVEF<40% and a TIMI score>= 3 was
progressively greater in individuals with lower eGFR
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(p<0.001). The proportion of individuals receiving
PCI steadily decreased with lower eGFR (69% with
eGFR > 60; 34% with eGFR < 30) (p<0.001). Similarly,
PCI with DES, and PCI with BMS was progressively
lower in those with lower eGFR (p < 0.001).

Duration of clopidogrel use

Duration of clopidogrel use following hospital discharge
was progressively shorter with lower eGFR level among
patients with or without PCI (p <0.01) Table 2. Among
those without PCI, mean (SD) days of clopidogrel use
was 241 (130) in individuals with eGFR > =60 and 209
(130) in individuals with eGFR < 30, while among those
with PCI, mean (SD) days of clopidogrel use was 297
(105) and 259 (126) in those with eGFR > =60 and < 30,
respectively.

Clinical outcomes by eGFR strata

During 1 year of follow up after hospital discharge, 10%
of the cohort died, 18% had a hospitalization for AMI,
25% either died or had a hospitalization for AMI, and
4% had a major bleeding event. The cumulative inci-
dence of each of these outcomes was progressively
higher for lower strata of eGFR (Figure 1A-D). While 5%
of patients with an eGFR > =60 died, 12% of those with
an eGFR 30-60 and 28% of those with an eGFR <30
died during follow up (p <0.001). Similarly, only 14% of
individuals with an eGFR > = 60 had a hospitalization for
AMI, which contrasted with the 21% of those with an
eGFR 30-60 and 27% with an eGFR <30 who required
hospitalization for AMI (p <0.001). Lastly, although a
major bleeding event occurred among 3% of patients
with an eGFR > = 60, such events happened in 5% of
those with an eGFR 30-60 and 10% of those with an
eGFR < 30 (p <.001).

Association between eGFR and clinical outcomes

In regression analyses adjusted for several demographic
characteristics, medications, and clinical factors, low
eGFR was significantly associated with an increased risk
for each of the outcome measures (Table 3). Compared
to those with an eGFR > =60, individuals with an eGFR
30-60 and < 30 had nearly 1.5 fold higher (HR 1.45; 95%
CL: 1.18-1.76) and 2.5 fold higher (HR 2.48; 95% CL
1.97-3.13) risk of death, respectively. Similarly, a pro-
gressive increased risk of hospitalization for AMI was
associated with declining eGFR, HR 1.20; 95% CI: 1.04-
1.37 and HR 1.47; 95% CIL: 1.22-1.78 for eGFR 30-60
and < 30, respectively. Also, an increased risk for the
composite outcome of death or hospitalization for AMI
was observed with eGFR 30-60 (HR 1.22; 95% CI: 1.08-
1.37) and eGFR <30 (HR 1.77; 95% CI: 1.52-2.06) com-
pared with an eGFR > = 60. Compared with the highest
strata eGFR (> = 60), while eGFR 30-60 was not asso-
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Table 1 Characteristics among patients discharged on clopidogrel at hospital discharge by eGFR strata

Overall eGFR > = 60 ml/min/m2 eGFR 30-60 ml/min/m2 eGFR < 30 ml/min/m2 p-value
(n=7413) (n=3997) (n=2559) (n=857)
Age (mean +/— SD) 66.3 (11.2) 61.9 (9.9) 712 (10.5) 71.9 (10.5) <0.001
Male sex (%, n) 98 (7294) 98 (3936) 98 (2513) 99 (845) 0.61
White race (%, n) 80 (5963) 82 (3269) 81 (2083) 71 (611) <0.001
Medical conditions (%, n)
Diabetes 42 (3139) 35 (1385) 47 (1209) 64 (545) <0.001
Hypertension 28 (2101) 21 (843) 33 (840) 49 (418) <0.001
H/o MI 19 (1410) 17 (692) 21 (544) 20 (174) <0.001
CHF 13 (999) 6 (227) 18 (453) 37 (319 <0.001
Stroke 2(172) 2 (65) 3 (75) 4(32) <0.001
PAD 13 (974) 10 (3998) 15 (395) 21 (181) <0.001
Lipid disorder 76 (5627) 77 (3070) 77 (1976) 68 (581) <0.001
Liver disease 2(177) 3 (108) 2 (50) 2 (19 0.15
COPD 12 (902) 11 (439) 14 (355) 13 (108) 002
Cancer 5 (388) 5(182) 6 (155) 6 (51) 017
Dementia 4 (309) 4 (152) 5(119 4 (38) 0.226
Depression 9 (642) 10 (399) 8 (196) 5(47) <0.001
Current smoker (%, n) 31 (2333) 42 (1681) 21 (537) 13 (115) <0.001
LVEF (%, n) <0.001
EF>=40% 73 (5430) 78 (3121) 70 (1786) 61 (523)
EF < 40% 22 (1622) 16 (630) 27 (688) 35 (304)
missing 5(361) 6 (246) 3(85) 4 (30)
Procedure (%, n) <0.001
No PCl 41 (2990) 31 (1215) 47 (1208) 66 (567)
PCl/no stent 2 (175) 3(109) 2 (47) 2 (19)
PCI/BMS 13 (929) 14 (540) 12 (311) 9 (78)
PCI/DES 45 (3287) 53 (2111) 39 (984) 22 (192)
TIMI>= 3 (%, n) 59 (4371) 48 (1901) 71 (1821) 76 (649) <0.001
Glycoprotein inhibitor (%, n) 46 (3394) 53 (2130) 41 (1059) 24 (205)
Hospital discharge medications (%, n)
ASA 95 (7016) 96 (3821) 94 (2404) 92 (791) <0.001
Beta-blocker 93 (6925) 94 (3752) 93 (2375) 93 (798) 0.223
ACE- 71 (5276) 77 (3068) 70 (1799) 48 (409) <0.001
ARB 9 (644) 6 (256) 11 (280) 13 (108) <0.001
heparin 4 (264) 4 (142) 4 (100) 322 0.186
Table 2 Days of clopidogrel use during 1 year after hospital discharge by presence of PCl and eGFR strata
No PCl PCI
N Mean days SD p-value* N Mean days SD p-value*
eGFR level <001 <001
>=060 1215 241 130 2782 297 105
30-60 1208 232 132 1351 293 110
<30 567 209 130 290 259 126

*comparison among three levels of eGFR.
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Figure 1 Cumulative Incidence of Outcomes by eGFR Strata (ml/min/1.73m2). A: Cumulative Incidence of All-cause Death by eGFR Strata
(ml/min/1.73 m?). B: Cumulative Incidence of Readmission/Hospitalization for Acute Myocardial Infarction by eGFR Strata (ml/min/1.73 m?).

C: Cumulative Incidence of All-cause Death or Readmission/Hospitalization for Acute Myocardial Infarction by eGFR Strata (ml/min/1.73 m?).

D: Cumulative Incidence of Major Bleeding by eGFR Strata (ml/min/1.73 m?).
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ciated with a significant increased risk of major blee-
ding (HR 1.10; 95% CI: 0.80-1.53), the lowest strata of
eGFR (<30) was independently associated with over a
2 fold increased risk in major bleeding (HR 2.09; 95%
CL: 1.40-3.12).

Discussion

In a large national cohort of elderly patients hospitalized
with ACS and prescribed clopidogrel at discharge, moder-
ate and severe CKD were associated with a greater risk of
several unfavorable clinical outcomes and complications.
A graded increased risk of all cause mortality and hos-
pitalization for AMI was observed with lower levels of
eGFR, including nearly a 2.5- and 1.5-fold increased risk
with eGEFR < 30, respectively. Over a 2-fold increased risk
of major bleeding events was associated with eGFR < 30.
In addition, a progressively shorter duration of outpatient
clopidogrel therapy after hospital discharge was observed
with lower levels of eGFR, regardless of whether PCI was
performed. Among patients with PCI, patients with eGFR

< 30 had taken clopidogrel 13% fewer days than those with
eGFR > = 60 during follow up.

Several studies of ACS have demonstrated a negative
relationship between CKD, recurrent MI, and survival
[3-10]. Two post-hoc analyses of clinical trials compa-
ring clopidogrel to placebo found that CKD (eGER < 60)
was associated with an increased risk of a composite
outcome MI, CV death or stroke [17,18]. Observational
studies of clopidogrel use post PCI have noted higher
rates of stent restenosis, myocardial infarction and death
in patients with low kidney function compared to those
with normal kidney function [26-28]. However, these
studies have important limitations such as including few
patients with severe CKD, unaccounting of clopidogrel
treatment duration, comprising single center cohorts,
utilizing inferior methods of estimating kidney function,
and failing to include patients without PCI [26-28].

In contrast to these prior reports, we included both
patients with and without PCI, and robustly examined
patients with very low eGFR (< 30), finding them to be
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Table 3 Association between eGFR and clinical outcomes
among patients using clopidogrel*

eGFR strata Adjusted HR (95% Cl)

All cause mortality

> =60 1.0 (ref)

60 - 30 145 (1.18-1.76)
< 30 248 (1.97-3.13)
Readmission/hospitalization for AMI

>=60 1.0 (ref)

60 - 30 1.20 (1.04-1.37)
<30 147 (1.22-1.78)
All cause mortality or readmission/hospitalization for AMI
>=60 1.0 (ref)

60 - 30 1.22 (1.08-1.37)
<30 1.77 (1.52-2.06)
Major bleeding

>=60 1.0 (ref)

60 - 30 1.10 (0.80-1.53)
<30 2.09 (140-3.12)

*adjusted for age, sex, race, comorbid conditions (Table 1), smoking, medications
(Table 1), PCl/stent, LVEF, TIMI score.

at exceptionally high risk for adverse outcomes. Multiple
reasons likely underlie the marked association between
severe CKD and poor outcomes, including a greater
number of cardiovascular risk factors, more complex
coronary anatomy, increased overall atherosclerotic dis-
ease burden, and lower frequency of PCI and other
recommended ACS treatments during hospitalization
and follow up in patients with CKD [26-28]. Patients
with CKD have been shown to have a greater risk of
thrombotic complications including stent thrombosis
[6,37], and it has been posited that a prothrombotic state
may exist in CKD as evidenced by increases in fibri-
nogen, vonWillebrand’s factors, and decreases in anti-
thrombin III [22,23].

Many types of cardioprotective medications and other
evidence-based treatments are underutilized in adults
with CKD and cardiac risk factors or ACS [38-42]. Simi-
lar to our observations of a shorter duration of clopi-
dogrel use in patients with lower eGFR after ACS, a
multicenter study of patients undergoing PCI and stent
placement noted that as creatinine clearance declined,
there was a decrease in the percent of patients taking
clopidogrel at 1 year post-procedure [28]. A one year
prospective study of 1622 adults prescribed antiplatelet
therapy after drug-eluting stent placement observed that
14% interrupted at least one antiplatelet drug during this
time, including 11.8% who stopped clopidogrel [43].
Renal impairment was associated with nearly a 3 fold in-
creased odds of discontinuation of antiplatelet drugs
[43]. Reasons for shorter duration of antiplatelet therapy
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and discontinuation observed in these studies and ours
may include bleeding events, scheduled invasive pro-
cedures, psychiatric drug use, unemployment, patient
choice and non-adherence, and other medical events not
specified including earlier mortality [43].

Concern for antiplatelet therapy-related bleeding
events may curtail provider treatment of patients with
CKD following ACS with these medications [28]. Others
have observed a progressive increase in both minor and
major bleeding events with lower levels of kidney func-
tion for patients during hospitalization for ACS [28] or
in the course of follow up thereafter while on anti-
platelet therapies [17,18,27]. Fewer have demonstrated
an independent relationship between low levels of kid-
ney function and bleeding. While a prior study found an
independent relationship between creatinine clearance
(CrCl) < 30 ml/min and in-hospital bleeding events [28],
we observed a strong independent relationship between
eGFR <30 and an increased risk of major bleeding
events after hospital discharge. Platelets are known to be
dysfunctional in the setting of CKD because of intrinsic
platelet abnormalities and impaired platelet-vessel wall
interactions, which may account for the increased risk of
bleeding in patients with CKD [18-23,44].

While this study leveraged a large national cohort with
varying degrees of CKD, meticulous data collection, and
outcome ascertainment, it does have limitations. First,
because this study has an observational study design, it
is subject to residual confounding and its results do not
indicate causality [45]. Furthermore, because this study
lacked a comparison group, it is not possible to make
conclusions regarding the risks and benefits of using
clopidogrel versus no clopidogrel in the CKD population
from this study. Nevertheless, it should be noted that
longitudinal studies are appropriate to robustly assess
epidemiologic relationships [45]. Second, because this
cohort consists exclusively of patients hospitalized at VA
facilities, its findings may not be generalizable to popula-
tions elsewhere. However, elderly male Veterans are a
vulnerable high-risk group that is subject to health dis-
parities and critically important to study [46]. Third, we
calculated eGFR and classified CKD based on a single
outpatient serum creatinine value. Similarly, we assigned
comorbid conditions based on a single ICD-9 code being
present in administrative data sources. Although this ap-
proach is acceptable in clinical and research settings,
some misclassification with comorbidity assignment and
CKD staging is possible. Fourth, we did not have data
regarding clopidogrel dose, but it does not appear to
significantly impact clinical outcomes [47]. Similarly,
while we employed meticulous medication data collec-
tion throughout hospitalization and follow up, there may
be medications not accounted for that may alter the effi-
cacy and risk profile of clopidogrel [48-50].
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Conclusions

In summary, among patients hospitalized with ACS and
treated with clopidogrel, lower levels of kidney function
were associated with a greater risk of death, hospita-
lization for AMI, and major bleeding. These findings
should remind clinicians of the increased risks for ad-
verse outcomes in their CKD patients following ACS
who are treated with clopidogrel. Further studies are
needed in order to provide sound evidence-based deci-
sion making for management decisions in this high-risk
group following ACS.

Abbreviations

CV: Cardiovascular; CKD: Chronic kidney disease; ACS: Acute coronary
syndrome; PCl: Percutaneous coronary intervention; VA: Department of
Veterans Affairs; AMI: Acute myocardial infarction; UA: Unstable angina;
ICD-9CM: International Classification of Diseases, Ninth Revision, Clinical
Modification; EPRP: External peer review program; eGFR: Estimated
glomerular filtration rate; TIMI: Thrombolysis in myocardial infarction;
SD: Standard deviation; LVEF: Left ventricular ejection fraction; DES: Drug
eluting stent; BMS: Bare metal stent; HR: Hazard ratio; CrCl: Creatinine
clearance.

Competing interests
None of the authors has financial or non-financial competing interest to
disclose.

Authors’ contributions

MJF: made substantial contributions to conception and design, or acquisition
of data, or analysis and interpretation of data; has been involved in drafting
the manuscript or revising it critically for important intellectual content; and
has given final approval of the version to be published. PMH: made
substantial contributions to conception and design, or acquisition of data, or
analysis and interpretation of data; has been involved in drafting the
manuscript or revising it critically for important intellectual content; and has
given final approval of the version to be published. KM: made substantial
contributions to conception and design, or acquisition of data, or analysis
and interpretation of data; and has given final approval of the version to be
published. EL: made substantial contributions to conception and design, or
acquisition of data, or analysis and interpretation of data; and has given final
approval of the version to be published. CRP: made substantial contributions
to conception and design, or acquisition of data, or analysis and
interpretation of data; has been involved in drafting the manuscript or
revising it critically for important intellectual content; and has given final
approval of the version to be published. All authors read and approved the
final manuscript.

Acknowledgements

Many thanks to Monique Patton and Rachel Martinez for their assistance in
preparing and formatting this manuscript for submission.

The results presented in this paper have not been published previously in
whole or part, except in abstract and poster form at the National Kidney
Foundation Meeting in Las Vegas, NV in 2011.

Funding

Funding support was provided by the Ischemic Heart Disease (IHD) Quality
Enhancement Research Initiative (QUERI). The authors also received support
from the Department of Veterans Affairs, Office of Research and
Development, Health Services Research and Development Service (HSR&D),
Career Development Award (MJF, PMH), and the National Institutes of Health
(NIH), National Institute of Diabetes and Digestive and Kidney Diseases
(NIDDK), K24DK090203 (CRP). The views expressed in this article are those of
the authors and do not necessarily represent the views of the Department of
Veterans Affairs or Health Services Research and Development Service.

Author details
!Jesse Brown VAMC/University of lllinois Medical Center, Chicago, IL, USA.
“Center for the Management of Complex Chronic Care, Hines VA Hospital,

Page 7 of 8

5000 S. 5th Avenue (15TH), Hines, IL, USA. *Denver VA Medical Center,
Denver, CO, USA. “Osher Center for Integrative Medicine, University of
California, San Francisco, CA, USA. °VA Puget Sound Healthcare System/
University of Washington, Seattle, WA, USA. °Clinical Epidemiology Research
Center, West Haven VA; Program of Applied Translational Research,
Department of Medicine, Yale University, New Haven, CT, USA.

Received: 26 October 2012 Accepted: 15 May 2013
Published: 20 May 2013

References

1. Coca SG, Krumholz HM, Garg AX, Parikh CR: Underrepresentation of renal
disease in randomized controlled trials of cardiovascular disease. JAMA
2006, 296:1377-1384.

2. Gupta R, Brinbaum Y, Uretsky B: The renal patient with coronary
artery disease: current concepts and dilemmas. J Am Coll Cardiol
2004, 44:1343-1353.

3. Rubenstein MH, Sheynberg BV, Harrell LC, Schunkert H, Bazari H, Palacios IF:
Effectiveness of an adverse events after percutaneous coronary
intervention in patients with mild versus severe renal failure. Am J
Cardiol 2001, 87:856-860.

4. Best PJ, Lennon R, Ting HH, Bell MR, Rihal CS, Holmes DR, Berger PB: The
impact of renal insufficiency on clinical outcomes in patients
undergoing percutaneous coronary interventions. J Am Coll Cardiol 2002,
39:1113-1119.

5. Szczech LA, Best PJ, Crowley E, Brooks MM, Berger PB, Bittner V, Gersh BJ,
Jones R, Califf RM, Ting HH, Whitlow PJ, Detre KM, Holmes D: Outcomes of
patients with chronic renal insufficiency in the bypass angioplasty
revascularization investigation. Circulation 2002, 105:2253-2258.

6. Gruberg L, Weisman NJ, Waksman R, Laird JR, Pinnow EE, Wu H, Deible R,
Kent KM, Pichard AD, Satler LF, Lindsay J: Comparison of outcomes after
percutaneous coronary revascularization with stents in patients with and
without mild chronic renal insufficiency. Am J Cardiol 2002, 89:54-57.

7. Naidu SS, Selzer F, Jacobs A, Faxonn D, Marks DS, Johnston J, Detre K,
Wilensky RL: Renal insufficiency is an independent predictor of
mortality after percutaneous coronary intervention. Am J Cardiol
2003, 92:1160-1164.

8. Dixon SR, O'Neil WW, Sadeghi HM, Stone GW, Brodie B, Cox DA, Garcia E,
Mattos L, Grines LL, Boura JA, Morice MC, Grines CL: Usefulness of creatinine
clearance in predicting early and late death after primary angioplasty for
acute myocardial infarction. Am J Cardiol 2003, 91:1454-1457.

9. Papafaklis MI, Naka KK, Papamichael ND, Kolios G, Sioros L, Sclerou V,
Katsouras CS, Michalis LK: The impact of renal function on the long-term
clinical course of patients who underwent percutaneous coronary
intervention. Catheter Cardiovasc Interv 2007, 69:189-197.

10. Osten MD, Ivanov J, Eichhofer J, Seidelin PH, Ross JR, Barolet A, Horlick EM,
Ing D, Schwartz L, Mackie K, Dzavik V: Impact of renal insufficiency on
angiographic, procedural, and in-hospital outcomes following
percutaneous coronary intervention. Am J Cardiol 2008, 101:780-785.

11. Halkin A, Mehran R, Casey CW, Gordon P, Matthews R, Wilson BH, Leon MB,
Russell ME, Ellis SG, Stone GW: Impact of moderate renal insufficiency on
restenosis and adverse clinical events after paclitaxel-eluting and bare
metal stent implantation: results from the TAXUS-IV trial. Am Heart J
2005, 150:1163-1170.

12. Lemos PA, Arampatzis CA, Hoye A, Daemen J, Ong AT, Saia F, van der
Giessen WJ, McFadden EP, Sianos G, Smits PC, de Feyter P, Hofma SH, van
Domburg RT, Serruys PW: Impact of baseline renal function on mortality
after percutaneous coronary intervention with sirolimus-eluting stents or
bare metal stents. Am J Cardiol 2005, 95:167-172.

13. Das P, Moliterno DJ, Charnigo R, Mukherjee D, Steinbuhl SR, Sneed JD,
Booth DC, Ziada KM: Impact of drug-eluting stents on outcomes of
patients with end-stage renal disease undergoing percutaneous
coronary revascularization. J Invasive Cardiol 2006, 18:405-408.

14. Halkin A, Selzer F, Marroquin O, Laskey W, Detre K, Cohen H: Clinical
outcomes following percutaneous coronary intervention with drug-
eluting vs. bare-metal stents in dialysis patients. J Invasive Cardiol 2006,
18:577-583.

15. Yusuf S, Zhao F, Mehta SR, Chrolavicius S, Tognoni G, Fox KK: Effects of
clopidogrel in addition to aspirin in patients with acute coronary
syndromes without ST-segment elevation. N Engl J Med 2001, 345:494-502.



Fischer et al. BMC Nephrology 2013, 14:107
http://www.biomedcentral.com/1471-2369/14/107

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Steinhubl SR, Berger PB, Mann JT, Fry ET, DeLago A, Wilmer C, Topol EJ:
Early and sustained dual oral antiplatelet therapy following
percutaneous coronary intervention. JAMA 2003, 288:2411-2420.

Best PJM, Steinhubl SR, Berger PB, Dasgupta A, Brennan DM, Szczech LA,
Califf RM, Topol EJ: The efficacy and safety of short- and long-term dual
antiplatelet therapy in patients with mild or moderate chronic kidney
disease: Results from the clopidogrel for the reduction of events during
observation (CREDO) trail. Am Heart J 2008, 155:687-693.

Keltai M, Tonelli M, Mann JF, Sitkei E, Lewis BS, Hawken S, Methta SR, Yusuf
S: Renal function and outcomes in acute coronary syndrome: impact of
clopidogrel. Eur J Cardiovasc Prev Rehabil 2007, 14:312-318.

Palmer SC, Micco LD, Razavian M, Craig JC, Ravani P, Perkovic V, Tognoni G,
Graziano G, Jardine M, Pellegrini F, Nicolucci A, Webster A, Strippoli GF:
Effects of antiplatelet therapy on mortality and cardiovascular and
bleeding outcomes in persons with chronic kidney disease. Ann Intern
Med 2012, 156:445-459.

Malyszko J, Malyszko JS, Pawlak D, Pawlak K, Buczko W, Mysliwiec M:
Hemostasis, platelet function and serotonin in acute and chronic renal
failure. Thromb Res 1996, 83:351-361.

Di Minno G, Martinez J, McKean ML, De La Rosa J, Burke JF, Murphy S:
Platelet dysfunction in uremia. Multifaceted defect partially corrected by
dialysis. Am J Med 1985, 79:552-559.

Soslau G, Brodsky |, Putatunda B, Parker J, Schwartz AB: Selective reduction
of serotonin storage and ATP release in chronic renal failure patients
platelets. Am J Hemato 1990, 35:171-178.

Gordge MP, Faint RW, Rylance PB, Neild GH: Platelet function and the
bleeding time in progressive renal failure. Thromb Haemost 1988, 60:83-87.
Mezzano D, Tagle R, Panes O, Perez M, Downey P, Munoz B, Aranda E,

Barja P, Thambo S, Gonzalez F, Mezzano S, Pereira J: Hemostatic disorder of
uremia: the platelet defect, main determinant of the prolonged bleeding
time, correlated with indices of activation of coagulation and fibrinolysis.
Thromb Haemost 1996, 76:312-321.

Mezzano D, Tagle R, Pais E, Panes O, Perez M, Downey P, Munoz B, Aranda E,
Barja P, Thambo S, Gonzalez F, Mezzano S, Pereira J: Endothelial cell markers
in chronic uremia: relationship with hemostatic defects and severity of
renal failure. Thromb Res 1997, 88:465-472.

Morel O, El Ghannudi S, Jesel L, Radulescu B, Meyer N, Wiesel ML, Caillard S,
Campia U, Moulin B, Gachet C, Ohlmann P: Cardiovascular mortality in
chronic kidney disease patients undergoing percutaneous coronary
intervention is mainly related to impaired P2Y12 inhibition by
clopidogrel. J Am Coll Cardiol 2011, 57:399-408.

Attallah N, Yassine L, Fisher K, Yee J: Risk of bleeding and restenosis
among chronic kidney disease patients undergoing percutaneous
coronary intervention. Clin Nephrol 2005, 64:412-418.

Latif F, Kleiman NS, Cohen DJ, Pencina MJ, Yen CH, Cutlip DE, Moliterno DJ,
Nassif D, Lopez JJ, Saucedo JF: In-hospital and 1-year outcomes among
percutaneous coronary intervention patients with chronic kidney disease
in the era of drug-eluting stents. J Am Coll Cardiol Interv 2009, 2:37-45.
Ho PM, Fihn SD, Wang L, Bryson CL, Lowy E, Maynard C, Magid DJ, Peterson ED,
Jesse RL, Rumsfeld JS: Clopidogrel and long-term outcomes after stent
implantation for acute coronary syndrome. Am Heart J 2007, 154:846-851.
Ho PM, Peterson ED, Wang L, Magid DJ, Fihn SD, Larsen GC, Jesse RA,
Rumsfeld JS: Incidence of death and acute myocardial infarction
associated with stopping clopidogrel after acute coronary syndrome.
JAMA 2008, 299:532-539.

Maynard C, Lowy E, Rumsfeld J, Sales AE, Sun H, Kopjar B, Fleming B,

Jesse RL, Rusch R, Fihn SD: The prevalence and outcomes of in-hospital
acute myocardial infarction in the Department of Veterans Affairs Health
System. Arch Intern Med 2006, 166:1410-1416.

Steiner JF, Koepsell TD, Fihn SD, Inui TS: A general method of compliance
assessment using centralized pharmacy records: description and
validation. Med Care 1988, 26:314-823.

Caetano PA, Lam JM, Morgan SG: Toward a standard definition and
measurement of persistence withdrug therapy: examples from research
on statin and antihypertensive utilization. Clin Ther 2006, 28:1411-1424.
Levey AS, Stevens LA, Schmid CH, Zhang YL, Castro AF, Feldman HI,

Kusek JW, Eggers P, Van Lente F, Greene T, Coresh J: A new equation to
estimate glomerular filtration rate. Ann Intern Med 2009, 150:604-612.
Cowper DC, Kubal JD, Maynard C, Hynes DM: A primer and comparative
review of major US mortality databases. Ann Epidemiol 2002, 12:462-468.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49.

50.

Page 8 of 8

Sohn MW, Arnold N, Maynard C, Hynes DM: Accuracy and completeness
of mortality data in the Department of Veterans Affairs. Popul Health Metr
2006, 4:2.

Zhu 7B, Zhang RY, Zhang Q, Zhang JS, Hu J, Yang ZK, Shen WF:
Moderate-severe renal insufficiency is a risk factor for sirolimus-eluting
stent thrombosis. The RIFT study. Cardiology 2009, 112:191-199.

Tonelli M, Bohm C, Pandeya S, Gill J, Levin A, Kiberd BA: Cardiac risk factors
and the use of cardioprotective medications in patients with chronic
renal insufficiency. Am J Kidney Dis 2001, 37:484-489.

Gibney EM, Casebeer AV, Schooley LM, Cunningham F, Grover FL, Bell MR,
McDonald GO, Shroyer AL, Parikh CR: Cardiovascular medication use after
coronary bypass surgery in patients with renal dysfunction: a national
Veterans Administration study. Kidney Int 2005, 68:826-832.

Shlipak MG, Heidereich PA, Noguchi H, Chertow GM, Browner WS, McClellan MB:
Association of renal insufficiency with treatment and outcomes after
myocardial infarction in elderly patients. Ann Intern Med 2002, 137:555-562.
Reddan DN, Szczech L, Bhapkar MV, Moliterno DJ, Califf RM, Ohman EM,
Berger PB, Hochman JS, Van de Werf F, Harrington RA, Newby LK: Renal
function, concomitant medication use and outcomes after coronary
syndromes. Nephrol Dial Transplant 2005, 20:2105-2112.

Fox CS, Mutner P, Chen AY, Alexander KP, Roe MT, Cannon CP, Saucedo JF,
Kontos MC, Wiviott SD: Use of evidence-based therapies in short-term
outcomes of ST-segment elevation myocardial infraction and non-ST
segment elevation myocardial infarction in patients with chronic kidney
disease. Circulation 2010, 121:357-365.

Ferreira-Gonzalez |, Marsal JR, Ribera A, Permanyer-Miralda G, Garcia-Del
Blanco B, Marti G, Cascant P, Martin-Yuste V, Brugaletta S, Sabate M, Alfonso
F, Capote ML, De La Torre JM, Ruiz-Lera M, Sanmiguel D, Cardenas M, Pujol
B, Baz JA, Iniguez A, Trillo R, Gonzalez-Bejar O, Casanova J, Sanchez-Gila J,
Garcia-Dorado D: Background, incidence, and predictors of antiplatelet
therapy discontinuation during the first year after drug-eluting stent
implantation. Circulation 2010, 122:1017-1025.

Eberst M, Bekowitz L: Pathophysiology and management of hemostasis in
renal disease. Am J Med 1994, 96:168—179.

Green T: Randomized and observational studies in nephrology. How
strong is the evidence? Am J Kidney Dis 2009, 53(3):377-388.

Rogers WH, Kazis LE, Miller DR, Skinner KM, Clark JA, Spiro A, Fincke RG:
Comparing the health status of VA and non-VA ambulatory patients.

J Amb Care Manage 2004, 27:249-262.

Mehta SR, Bassand JP, Chrolaviscius S, Diaz R, Eikelboom JW, Fox KA,
Granger CB, Jolly S, Joyner CD, Rupprecht HJ, Widimsky P, Afzal R, Pogue J,
Yusuf S: Dose comparisons of clopidogrel and aspirin in acute coronary
syndromes. N Engl J Med 2010, 363:930-942.

Labos C, Dasgupta K, Nedjar H, Turecki G, Rahme E: Risk of bleeding
associated with combined use of selective serotonin reuptake inhibitors
and antiplatelet therapy following acute myocardial infarction. CMAJ
2011, 183:1835-1843.

Stockl KM, Le L, Zakharyan A, Harada AS, Solow BK, Addiego JE, Ramsey S:
Risk of rehospitalization for patients using clopidogrel with a proton
pump inhibitor. Arch Intern Med 2010, 170:704-710.

Charlot M, Ahlehoff O, Norgaard ML, Jorgensen CH, Sorensen R, Abildstrom SZ,
Hansen PR, Madsen JK, Kober L, Torp-Pedersen C, Gislason G: Proton-pump
inhibitors are associated with increased cardiovascular risk independent of
clopidogrel use: a nationwide cohort study. Ann Intern Med 2010, 153:378-386.

doi:10.1186/1471-2369-14-107

Cite this article as: Fischer et al: Chronic kidney disease is associated
with adverse outcomes among elderly patients taking clopidogrel after
hospitalization for acute coronary syndrome. BMC Nephrology 2013
14:107.




	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Design and study sample
	Variables and data sources
	Outcomes and data sources
	Statistical analyses

	Results
	Study sample and characteristics
	Duration of clopidogrel use
	Clinical outcomes by eGFR strata
	Association between eGFR and clinical outcomes

	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Funding
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


