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Abstract

Background Patients with chronic kidney disease (CKD) are at high risk for developing cardiovascular events. However, limited
evidence is available regarding the use of aspirin in CKD patients to decrease cardiovascular risk and to slow renal disease
progression.

Study Design Prospective, multicenter, open-label randomized controlled trial.

Setting and Participants One hundred eleven patients with estimated glomerular filtration rate (¢GFR) 15-60 ml/min/1.73 m?
without previous cardiovascular events.

Intervention Aspirin treatment (100 mg/day) (n = 50) or usual therapy (n = 61). Mean follow-up time was 64.8 + 16.4 months.
Outcomes The primary endpoint was composed of cardiovascular death, acute coronary syndrome (nonfatal MI, coronary
revascularization, or unstable angina pectoris), cerebrovascular disease, heart failure, or nonfatal peripheral arterial disease.
Secondary endpoints were fatal and nonfatal coronary events, renal events (defined as doubling of serum creatinine, > 50%
decrease in eGFR, or renal replacement therapy), and bleeding episodes.

Results During follow-up, 17 and 5 participants suffered from a primary endpoint in the control and aspirin groups, respectively.
Aspirin did not significantly reduce primary composite endpoint (HR, 0.396 (0.146—1.076), p =0.069. Eight patients suffered
from a fatal or nonfatal coronary event in the control group compared to no patients in the aspirin group. Aspirin significantly
reduced the risk of coronary events (log-rank, 5.997; p=0.014). Seventeen patients in the control group reached the renal
outcome in comparison with 3 patients in the aspirin group. Aspirin treatment decreased renal disease progression in a model
adjusted for age, baseline kidney function, and diabetes mellitus (HR, 0.272; 95% CI, 0.077-0.955; p = 0.043) but did not when
adjusted for albuminuria. No differences were found in minor bleeding episodes between groups and no major bleeding was
registered.

Limitations Small sample size and open-label trial.

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s10557-018-6802-1) contains supplementary
material, which is available to authorized users.

P< Marian Goicoechea Nephrology Department, Hospital Universitario Fundacion
marian.goicoechea@ gmail.com Alcorcon, Madrid, Spain

Nephrology Department, Hospital Universitario Infanta Leonor,

! Nephrology Department, Hospital General Universitario Gregorio Madrid, Spain
Marafion, C/ Dr Esquerdo 46, 28007 Madrid, Spain 7 Nephrology Department, Clinica Ruber, Madrid, Spain
?  Spanish Kidney Research Network (REDINREN), FEDER FUND, 8 Nephrology Department, Hospital Universitario La Paz,
Madrid, Spain Madrid, Spain

Nephrology Department, Hospital Universitario La Princesa, Nephrology Department, Hospital Universitario Severo Ochoa,
Madrid, Spain Madrid, Spain

Nephrology Department, Hospital Universitario Doce de Octubre, Nephrology Department, IIS-Fundacion Jimenez Diaz UAM,
Madrid, Spain Madrid, Spain

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10557-018-6802-1&domain=pdf
https://doi.org/10.1007/s10557-018-6802-1
mailto:marian.goicoechea@gmail.com

256

Cardiovasc Drugs Ther (2018) 32:255-263

Conclusions Long-term treatment with low-dose aspirin did not reduce the composite primary endpoint; however, there were
reductions in secondary endpoints with fewer coronary events and renal outcomes. ClinicalTrials.gov Identifier: NCT01709994.

Keywords Cardiovascular disease - Chronic kidney disease - Aspirin - Primary prevention - Dialysis

Introduction

Salicylates have been used since ancient times to relieve pain,
fever, and inflammation. It was not until the mid-twentieth
century when physicians recognized the potential antithrom-
botic properties of aspirin therapy and began to use it to pre-
vent myocardial infarction (MI) [1]. Aspirin is an effective
antithrombotic agent that inhibits the production of thrombox-
ane (TxA2) and other prostaglandins by blocking the enzyme
cyclooxygenase (COX-1). The antiplatelet action of
acetylsalicylic acid (ASA) is achieved by a specific inhibition
of COX-1 through an irreversible acetylation of serine-529.
Inhibition of COX-1 results in complete inhibition of synthe-
sis the pro-aggregating factor TxA2. As platelets are
anucleated, aspirin-induced TxA2 inhibition will be fully re-
stored only through the synthesis of new platelets approxi-
mately 7 days after aspirin discontinuation [2].

In comparison to the general population, individuals with
chronic kidney disease (CKD) are at increased risk for cardio-
vascular disease (CVD) and death due to cardiovascular
events (CVE) [3]. CVD is the leading cause of mortality in
patients with any CKD stage [4]. Therefore, preventive mea-
sures for CVE are essential in patients of great importance in
patients with CKD. Aspirin has been shown to be effective in
reducing cardiovascular morbidity and mortality in high-risk
patients who have experienced MI or stroke and is recom-
mended as a primary prevention strategy for individuals with
multiple risk factors such as hypertension, dyslipidemia, obe-
sity, diabetes, or a family history of ischemic heart disease [5].
However, aspirin use for the primary prevention of CVD is
controversial. In 2014, the Food and Drug Administration
(FDA) warned that current evidence does not support the rou-
tine use of aspirin for primary prevention of heart attack or
stroke in the general population [6]. This statement was based
on the lack of strong evidence on a sufficient cardiovascular
risk reduction, as well as on the potential harm derived from
bleeding. In contrast, the US Preventive Services Task Force
(USPSTF) recently issued guidelines endorsing aspirin use for
primary prevention of CVD and colorectal cancer in specific
populations [7].

Limited data exists regarding the use of antiplatelet agents
in primary and secondary cardiovascular prevention in pa-
tients with CKD. This is partly due to the systematic exclusion
of these patients from randomized clinical trials [8]. A meta-
analysis by Palmer et al. [9] evaluated the effects of aspirin
and clopidogrel in nine trials (all post hoc subgroup analyses
for CKD) involving 9969 patients who had acute coronary
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syndrome or who were undergoing percutaneous coronary
intervention and in 31 trials involving 11,701 patients with
stable or no CVD. These authors concluded that the use of
antiplatelet agents in patients with CKD had little or no effect
on all-cause or cardiovascular mortality or on myocardial in-
farction. However, these authors acknowledged the limita-
tions of low-quality or very low-quality evidence (i.e., signif-
icant heterogeneity in the study populations, considerable var-
iation among the studies, and variations in the post hoc sub-
group analyses of the trials). The International Study of
Comparative Health Effectiveness with Medical and
Invasive Approaches-Chronic Kidney Disease Trial
(ISCHEMIA-CKD; NCT01985360; http://www.
ischemiackd.org/) is recruiting patients with moderate to
severe ischemic heart disease and stage 4 to 5 CKD or end-
stage renal disease comparing an initial management strategy
of optimal medical therapy (OMT) alone with coronary revas-
cularization in addition to OMT.

The American Diabetes Association and the American
Heart Association recommend low-dose aspirin for adults
with diabetes who have no previous history of vascular dis-
ease, a 10-year risk of CVD events that is greater than 10%,
and no increased risk of bleeding [10], but no data are avail-
able about the primary cardiovascular prevention in diabetic
CKD patients.

Additionally, there is concern over the chronic use of aspi-
rin potentially increasing the risk of bleeding, particularly in
patients with CKD who have abnormal platelet function [11].
Finally, scarce data are available on the relationship between
low-dose aspirin and progression of renal disease. Thus, there
is substantial uncertainty regarding the risk/benefit balance
associated with the use of aspirin by CKD patients.
Accordingly, the purpose of this randomized clinical trial
(RCT) was to evaluate the effects and safety of low-dose as-
pirin for the primary prevention of CVD in CKD patients and
its effect on renal disease progression.

Methods
Trial Design

The AASER study is an interventional randomized, con-
trolled, multicenter, open-label clinical trial to assess the
potential effect of low-dose aspirin (100 mg/day) in the
reduction of cardiovascular events in patients with CKD
(ClinicalTrials.gov Identifier: NCT01709994). The study
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population included patients without previous CVE with
stage 3 or 4 CKD (eGFR 15-60 ml/min/1.73 m? of body
surface area), according to the four-variable Modification
of Diet in Renal Disecase (MDRD4) equation. Patients
were randomly assigned 1:1 to receive either aspirin
100 mg per day or standard care. Randomization was
stratified by the presence of diabetes mellitus, since the
diabetic patient has a higher cardiovascular risk, to avoid
a disproportion in the number of diabetics included in
each group. The study flow chart is shown in Fig. I.
Inclusion and exclusion criteria are detailed in ESM
Appendix A.

Seven centers of the Community of Madrid participated in
the study. However, due to logistical problems, the recruit-
ment was not as expected. The majority of patients (all but
twenty) were recruited in the same center. One hundred eleven
patients were included in the clinical trial: 41 stage 3a (eGFR
45-59 ml/min/1.73 m2), 47 stage 3b (eGFR 3044 ml/min/
1.73 m?), and 23 stage 4 (15-29 ml/min/1.73 m?). Fourteen
diabetic patients were randomized in standard therapy group
and 19 in ASA group.

Visits were performed every 6 months. The following data
was collected in all participants:

—  Anthropometric/clinical data (at every visit): age, gender,
height, weight, body mass index, systolic and diastolic
blood pressure, and heart rate.

—  Medical history including data on diabetes mellitus and
cardiovascular risk factors such as dyslipidemia and
hypertension.

Fig. 1 Patient flow chart of the [
clinical trial. “Did not receive

allocation intervention” means

that the patients were randomized

but their follow-up was lost since

the patients did not attend the

following visits and no data are
available

Enrollment ]

—  Concomitant medication at each visit: renin-angiotensin
system blockers, statins, and allopurinol. The dosage of
antihypertensive drugs and lipid-lowering and uric acid-
lowering agents was adjusted following the clinical
criteria.

— Laboratory data (at every visit): serum creatinine,
hemoglobin, lipid parameters, serum fibrinogen,
erythrocyte sedimentation rate, white cell count,
and high-sensitivity C-reactive protein (CRP). The
MDRD4 equation was used to estimate GFR.
Albuminuria was measured in simple and 24-h urine
samples. Plasma CRP was measured using a latex-
based turbidimetric immunoassay on a Hitachi ana-
lyzer (Sigma Chemical Co.). Urine and blood pa-
rameters were assessed using standard laboratory
methods in every single center. Participants were
followed for a mean of 64.8+16.4 months. The
study was approved by the local ethics committees
in accordance with the Declaration of Helsinki and
all patients provided written informed consent.

Endpoints

The primary endpoint was composed of cardiovascular death,
acute coronary syndrome (nonfatal M1, coronary revasculari-
zation, or unstable angina pectoris), cerebrovascular disease,
heart failure, or nonfatal peripheral arterial disease (PAD).
Secondary endpoints were fatal and nonfatal coronary events,
renal events (defined as doubling of serum creatinine, > 50%

Assessed for eligibility (n= 148 )

Excluded (n=32 )
+ Not meeting inclusion criteria (n= 29 )
+ Declined to participate (n=3)

Randomized (n= 116 )

l
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Aspirin treatment (n= 54 )

up lower than month) (n=4)

+ Received allocated intervention (n=50)
+ Did not receive allocated intervention(follow-

—

Allocation ]

Standard treatment(n=62 )

+ Received allocated intervention (n=61)

+ Did not receive allocated intervention (follow-
up lower than month) (n= 1)

l
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Analysed (n= 50 patients )

Analysed (n=61 patients )
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decrease in eGFR, or renal replacement therapy), and bleeding
episodes. Renal event was defined as doubling of serum cre-
atinine, an eGFR decrease >50%, or initiation of renal re-
placement therapy. The same independent researcher, blinded
as to the therapeutic group, adjudicated renal and cardiovas-
cular events in clinical documentation.

Cerebrovascular disease was defined as having a his-
tory of ischemic or hemorrhagic stroke, transient ische-
mic attacks (verified using computed tomography), or
carotid artery stenosis >70% (verified using a Doppler
ultrasound). The diagnosis of PAD was based on the
presence of intermittent claudication, angiography, or
ultrasound-proven stenosis of the major arteries of the
lower limbs, or ulcers caused by atherosclerotic disease
or by surgery. Congestive heart failure was defined as
left ventricular ejection fraction <40% in patients with
congestive symptoms classified by the New York Heart
Association (NYHA) in classes II to IV.

Safety

Bleeding events were collected during follow-up and
divided in major and minor episodes according to the
GUSTO (Global Use of Strategies to Open Coronary
Arteries) classification [12]. Major bleeding included in-
tracranial bleeding and bleeding associated with a hemo-
globin decrease of more than 5 g/dl. Minor bleeding
included spontaneous hematuria, hematemesis, and mild
hemoglobin decreases less than 5 g/dl. Patients who
suffered any bleeding episode during the clinical trial
were censored.

Randomization List

The randomization list was generated by software that
assigned the codes for all patients at each participating center
in order of enrollment.

Statistical Analysis

Statistical analysis was performed by intention-to-treat.
All statistical analyses were performed using IBM SPSS,
version 21.0 (IBM Corp., Armonk, NY, USA) for
Windows. Values are expressed as mean + standard devi-
ation (SD) or median (interquartile range) (IQR). Kaplan-
Meier curves and the log-rank test were used to analyze
renal and cardiovascular survival. Cox proportional haz-
ard models were used to evaluate the risk of renal events,
and the results were adjusted for several covariates.
Univariate Cox regression (p < 0.1) was used to determine
which covariates should be introduced in the multivari-
able model. Statistical significance is defined as a two-
tailed p value of less than 0.05.
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Results

Baseline characteristics, previous CVD history, concomitant
medications, and laboratory parameters in each study group
are shown in Table 1A, B.

Cardiovascular Outcomes

After a median follow-up of 64.8 months, 22 patients (17
(28%) in the control group and 5 (10%) in the ASA group
experienced a primary composite endpoint. Primary compos-
ite endpoint included five congestive heart failure events,
eight ischemic coronary events (one fatal MI), six stroke,
and three cases of PAD. The distribution of primary endpoint
in the two groups of patients during the trial is shown in Table
2. No significant differences were found in the primary com-
posite endpoint between the ASA and standard care groups:
HR 0.396 (0.146-1.076), p=0.069 (Fig. 2a). However, re-
garding secondary endpoints, there were significant differ-
ences in fatal and nonfatal coronary events. Eight patients
(13%) suffered a fatal or nonfatal coronary event in the control
group in comparison to no events in the ASA group (log-rank,
5.997; p =0.014) (Fig. 2b).

Renal Outcomes

eGFR decreased significantly in the standard group vs aspirin
group (Tables 3 and 4). Seventeen patients (28%) in the con-
trol group (renal replacement therapy: nine patients and dou-
bling of serum creatinine or > 50% decrease in eGFR (Table
4): eight patients) reached the renal outcome in comparison
with 3 patients (6%) (2 started dialysis therapy and 1 patient
doubled serum creatinine) in the ASA group (log-rank, 5.849;
p=0.016) (Fig. 3).

Aspirin treatment was associated with a lower risk of renal
disease progression in a model adjusted for age, baseline kid-
ney function, and diabetes mellitus (HR, 0.272; 95% CI,
0.075-0.955; p =0.042) (Table 5). But when we introduced
the basal albuminuria into the model, the aspirin treatment did
not significantly reduce the renal events (Table 6).

Safety
There were no differences in bleeding episodes (two in the

standard care and three in the ASA group). No major bleeding
episodes were observed during the trial.

Discussion

This is the first RCT to evaluate the role of aspirin in primary
cardiovascular prevention and protection from renal disease
progression in CKD patients. In the present study, no
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Table 1 Baseline characteristics of the cohort study
ASA group Standard group P
(n=50) (n=61)

A
Age (years) 68.0+8.3 66.1+10.5 0.31
Gender(M/F) 32/18 43/18 0.54
SBP (mmHg) 139+16 138+17 0.43
DBP (mmHg) 77+10 77+10 0.70
Hypertension(%)(n) 90%(45) 92%(56) 0.31
Diabetes (%)(n) 39%(19) 24.6%(15) 0.10
Previous medication (%)

RAS inhibitors 86%(43) 92%(56) 0.26

Statins 68%(34) 61%(37) 0.22

Allopurinol 31%(15) 41%(25) 022
Hemoglobin (g/dl) 13.7+1.7 13.7+1.5 0.97
Leucocytes(x 10%) 7.5€1.9 7.6£1.9 0.82
Platelets (x 10%) 21645 215+149 0.59
Glucose (mg/dl) 1114£27 116+53 0.43
Creatinine (mg/dl) 1.62+0.43 1.77£0.45 0.07
¢GFR ml/min/1,73 m? 40.3£10.9 37.6+10.2 0.22
Urea (mg/dl) 69+25 76+29 0.17
Sodium (mEq/1) 141+2.9 139+2.3 0.05
Potassium (mEq/1) 4.6:0.4 4.6+0.5 0.69
B
Total cholesterol (mg/dl) 191+39 200+35 0.21
LDL-cholesterol (mg/dl) 105+36 118+39 0.09
HDL-cholesterol (mg/dl) 58+23 54+20 0.30
Triglycerides (mg/dl) 142491 134466 0.60
Glycosylated Hb (%) 6.2+1.3 6.4+1.4 0.83
Serum fibrinogen (mg/dl) 428+100 425+113 0.87
ESR (mm) 14.6x11 14.7£12 0.97
Serum uric (mg/dl) 6.6£1.2 6.8+1.3 0.40
CRP (mg/l) 2(2.7) 2 (6) 0.17
ACR (mg/g) 0.16

<30 23 (46%) 24 (39%)

30-300 21 (42%) 24 (39%)

>300 6 (12%) 13 22%)

Data are expressed as mean + standard deviation or interquartile range
(IQR). Abbreviations: SBP systolic blood pressure, DBP diastolic blood
pressure, eGFR estimated glomerular filtration rate, LDL low-density
lipoprotein, HDL high-density lipoprotein, ESR erythrocyte sedimenta-
tion rate, CRP C-reactive protein, ACR urine albumin creatinine ratio,
RAS renin-angiotensin system

significant reduction in the primary composite endpoint could
be demonstrated for aspirin. This is likely related to the small
sample size and low number of events, as the p value
approached significance. Nevertheless, it is striking that no
patient treated with aspirin suffered from acute coronary
events versus 8 patients who suffered them in the standard
care group.

Table 2 Distribution of cardiovascular events in the two groups. PAD

peripheral arterial disease, M/ myocardial infarction, HF heart failure
Cardiovascular Event (n) Total

Group MI Stroke HF PAD Fatal MI

Standard 7 2 4 3 1 17(28%)

(n=61)

ASA 0 4 1 0 0 5(10%)

(n=50)

Aspirin is more effective in CVE prevention among patients
with a higher cardiovascular risk. Thus, the greater the under-
lying risk, the greater the absolute benefit. For example, among
patients enrolled in primary prevention trials, there was a near-
ly tenfold difference in the estimated absolute benefit, depend-
ing on baseline risk. For those with the lowest CVD risk, as-
pirin prevented approximately 0.15 nonfatal MI per 1000
person-years compared with 1.43 MI prevented per 1000
person-years in the highest risk populations [13]. In this sense,
CKD patients have a very high cardiovascular risk, comparable
to those patients who have had a prior cardiovascular event or
diabetes, whose disease is considered a coronary artery disease
risk equivalent [14]. Therefore, CKD patients may be hypoth-
esized to represent a group of patients in whom the greatest
benefit may be provided by the preventive use of aspirin.
Nearly 30 years ago, the British Doctors Trial first evaluated
whether aspirin can prevent MI. The trial, which randomized
healthy male physicians to aspirin or placebo, reported a non-
significant 3% reduction in the rate of nonfatal MI [15]. One
year later, the Physicians’ Health Study reported a significant
reduction in nonfatal MI (hazard ratio, 0.59; 95% CI, 0.47—
0.74) [16]. Since those early studies, a total of ten high-quality
trials have evaluated aspirin for the primary prevention of ML
The systematic review of these studies reported a reduction in
the relative risk (RR) of nonfatal MI among those taking aspi-
rin (RR, 0.78; 95% CI, 0.71-0.87) [10]. Taken together, these
results suggest that primary prevention with aspirin reduces the
risk of nonfatal MI. A retrospective propensity score (PS)-
matched analysis of the effect of low-dose aspirin therapy on
the development of CVD in CKD patients was recently pub-
lished [17]. The incidence of a primary endpoint of any ath-
erosclerotic CVD was significantly higher in aspirin users than
in the non-users (p <0.001). However, this was an observa-
tional study rather than a controlled interventional trial, in
which coronary event was defined as significant coronary ar-
tery disease that required angioplasty, and fatal and nonfatal
MI prevention with low-dose aspirin was not analyzed. To
date, the only clinical trial that evaluated the use of aspirin in
primary cardiovascular prevention and enrolled CKD patients
was the HOT (Hypertension Optimal Treatment) study. In a
post hoc analysis of this trial, the protection afforded by aspirin
for MI increased as kidney function declined. The results

@ Springer



260

Cardiovasc Drugs Ther (2018) 32:255-263
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suggested that for every 1000 persons with eGFR < 45 ml/min/
1.73 m? treated for 3.8 years, 76 major cardiovascular events

Table3  eGFR changes in standard and ASA group (baseline and at the
end of the study) (all patients)

Time to coronary event (months)

and 54 all-cause deaths will be prevented while 27 excess
major bleeds will occur [18].

Table4 eGFR changes in patients who suffer renal events (baseline and
at the end of the study)

eGFR (ml/min/1.73 m?) Baseline End of the study ¢GFR (ml/min/1.73 m?) Baseline End of the study
Standard group (n =50) 38+ 10 28 £13* Standard group (n=17) 31+£5 18 £ 5%
ASA group (n=061) 40+ 11 40+ 19 ASA group (n=3) 3510 19 + 5%

*p <0.001 vs baseline eGFR
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The optimal management of ischemic heart disease re-
mains controversial, which even more limited evidence to
guide clinical decision-making in patients with CKD.
ISCHEMIA-CKD trial will seek to answer more definitively
the role of revascularization in patients with CKD and evi-
dence of ischemia on stress testing. In this trial, patients are
randomized to an invasive strategy of cardiac catheterization
and OMT or an OMT alone [4]. In our clinical trial, we dem-
onstrated a probable benefit of aspirin in the prevention of MI
in CKD, but the small sample size and low number of events
prevent us from drawing definitive conclusions.

Another relevant result from our clinical trial is that aspirin
treatment decreased renal events (doubling of serum creati-
nine and renal replacement therapy) over 5 years of follow-
up in a model adjusted for age, baseline eGFR, and diabetes. It
is true that this beneficial effect was not significant when we
introduced the basal albuminuria in the model, but the study
does probably not have enough statistical power to include
many variables in the multivariate model, so larger clinical
trials will be needed to confirm these findings.

Table 5 Cox regression analysis for renal events. Model adjusted for
age, diabetes, and baseline renal function

HR (95% CI) P
ASA (yes) 0.27 (0.07-0.95) 0.042
Diabetes (yes) 1.84 (0.73-4.60) 0.191
eGFR (per ml/min/1.73 m?) 0.92 (0.88-0.97) 0.001
Age (per year) 0.99 (0.95-1.04) 0.756

Abbreviations: ASA acetylsalicylic acid, eGFR estimated glomerular fil-
tration rate, HR hazard ratio

time to renal event (months)

In the kidney, COX enzymes exert their physiologic regu-
latory functions in the macula densa, medulla, and interstitium
[19].The products of COX enzymes and in particular the bal-
ance between Tx and prostacyclin production are crucial for
kidney homeostasis [20]. Experimental studies showed that in
the macula densa, COX enzymes favor renin production and
are involved in the regulation of renal blood flow. In particu-
lar, in animal models, the administration of either aspirin or Tx
receptor inhibitors was associated with improvements in renal
plasma flow and eGFR values, suggesting a pathogenic role
for Tx in the progression of renal damage [21-24]. However,
current available data on the long-term effects of low-dose
aspirin on kidney function and progression of CKD in humans
are scarce and inconclusive. The first United Kingdom Heart
and Renal Protection (UK-HARP-1) trial showed that low-
dose aspirin use for 1 year in a mixed population of patients
with native kidney CKD or kidney transplantation was not
associated with faster progression of CKD [25].
Subsequently, in the post hoc subgroup analysis of the HOT
trial, Jardine et al. reported that aspirin use did not affect renal

Table 6 Cox regression analysis for renal events. Model adjusted for
age, diabetes, baseline renal function, and albuminuria

HR (95% CI) P
ASA (yes) 0.36 (0.10-1.33) 0.127
Diabetes (yes) 0.66 (0.24-1.83) 0.422
eGFR (per ml/min/1.73 m?) 0.92 (0.87-0.97) 0.001
Albuminuria (mg/day) 1.00 (1.00-1.00) 0.093
Age (per year) 1.01 (0.96-1.06) 0.816
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function in the overall study population, but it was not
powered to observe effects of low-dose aspirin on the renal
outcome in patients within eGFR categories [15]. HOT main-
ly included diastolic hypertensive patients, and only 2.9% had
an eGFR< 45 ml/min/1.73 m>, in contrast to our study, and
duration of follow-up was shorter. Some large observational
studies support a potential nephroprotective effect of aspirin.
In a prospective cohort of 4494 US male physicians, aspirin
intake significantly reduced the risk for decline in kidney
function compared with those who never used aspirin in the
group of subjects without cardiovascular risk factors [26]. In a
retrospective cohort study of 3585 patients with CKD under-
going cardiac surgery, preoperative aspirin use was associated
with a significant decrease in postoperative acute kidney inju-
ry [27]. In a recent observational cohort study, involving 800
patients with non-valvular atrial fibrillation, the use of aspirin
(100 mg/day) was significantly associated with a reduced risk
of CKD progression over 2 years of follow-up. In particular,
patients not on aspirin had a threefold higher risk of
progressing to an eGFR value <45 ml/min per 1.73 m? at
the end of follow-up compared with those on aspirin [28].
Furthermore, levels of urinary 11-dehydro-TxB2 excretion
were inversely associated with aspirin use and strongly pre-
dicted the annual eGFR decline during the 2-year follow-up
period. A Swedish cohort study that investigated the decline
of renal function at 5-7 years in 801 patients with CKD
showed that chronic administration of aspirin was associated
with a slower decline of renal function compared with untreat-
ed patients (mean difference of 0.8 ml/min per 1.73 m?) [29].
Conversely, the JPAD2 cohort study showed no effect of as-
pirin on kidney function in 2536 Japanese patients, but the
allocation of patients to aspirin (81 or 100 mg daily) or not
was at the physician discretion [30]. The LEDA (The renal
disease progression by aspirin in Diabetic pAtients) trial will
be the first multicenter, double-blind, placebo-controlled trial
to examine whether treatment with aspirin (100 mg daily) may
preserve kidney function in adult patients with type 2 diabetes
mellitus by assessing the annual decline of eGFR. The trial
will also examine whether the potential renoprotective effects
of aspirin might be partly due to inhibition of TxB2 produc-
tion [2]. According to the clinicaltrial.gov site, the trial is
expected to be completed by September 2018 (https://
clinicaltrials.gov/ct2/show/NCT02895113; accessed
December 24, 2017). Patients with eGFR <30 ml/min/1.
73 m” will be excluded.

The question of whether the use of aspirin by patients with
CKD increases the risk for bleeding is controversial. The UK-
HARP-1 trial [22] and the Dialysis Outcomes and Practice
Patterns Study (DOPPS) [31] showed no increased risk of
major bleeding or gastrointestinal bleeding, respectively, in
CKD patients on 100 mg/day aspirin. However, the meta-
analysis by Palmer et al. [9] disclosed an increased risk of
major and minor bleeding events with the use of antiplatelet

@ Springer

agents in patients with CKD. These findings were generated
using low-quality evidence, with considerable variation in tri-
al duration, heterogeneity in the definitions and assessment of
bleeding outcomes, and reliance on subgroup data from major
trials. The incidence of a bleeding event in our study was
lower than reported in the meta-analysis and no patient had a
major bleeding episode. Thus, the results of the current trial
regarding major bleeding risk are in line with those of the UK-
HARP-1 and DOPPS studies.

Limitations and Strengths

The present study has some limitations. The main one is the
relatively small sample size. In this regard, the low number of
events precluded any definite conclusions. In addition, al-
though the study was designed as a multicenter study, most
of the patients were recruited in the same center. For this
reason, the recruitment period had to be prolonged for 2 years
and we cannot assure that the patients were recruited consec-
utively. Also, participants with diastolic heart failure were not
accounted for in this study, and this fact could be a potential
bias in the heart failure diagnosis. By last, the events were all
site-reported and not independently adjudicated; this fact
could influence in the collection of some events as PAD and
could have influenced the results.

Despite these limitations, the study also has several
strengths. This is the first published RCT addressing this im-
portant issue and recruitment of CKD patients without cardio-
vascular disease is extremely difficult. In addition, despite the
low number of cardiovascular events, important differences
were found in MI incidence between aspirin and standard
treatment. Additionally, we present the first data derived from
an RCT on the effect of low-dose aspirin on the progression of
renal function decline.

In conclusion, low-dose aspirin did not prevent primary
composite cardiovascular endpoint but may prevent MI in
CKD patients and slow the rate of progression of renal
disease. Further RCTs are warranted to confirm these
findings.
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