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Abstract

Purpose To perform a systematic review and meta-analysis to evaluate the cardiovascular prevention effect of aspirin among
patients with chronic kidney disease (CKD).

Methods A comprehensive literature search was conducted in Embase, PubMed, and Cochrane library (up to March 2019)
without language limitations. Randomized control trials (RCT) and observational studies that met the inclusion and exclusion
criteria were included. Two reviewers independently extracted data, and evaluated study quality using modified Jadad score
for RCTs and Newcastle-Ottawa Scale for observational study. A meta-analysis was conducted in the Stata 15.0 software
using the DerSimonian and Laird random-effects model.

Results 1768 references were identified from literature searching. Four RCTs and four cohort studies that reported the car-
diovascular prevention outcome of aspirin in CKD patients (38,341 participants) were included in this review. The pooled
data revealed that aspirin had no significant prevention effect on cardiovascular events among CKD patients (RR =0.96,
95% CI, 0.59-1.13). There was also no significant reduction in cardiovascular mortality and all-cause mortality. Although
we found no significant increased risk in major bleeding events, there was a statistically significant increased risk of minor
bleeding events (RR=2.57, 95% CI, 1.60-4.13) and renal events (RR=1.30, 95% CI, 1.02—1.65) for aspirin use.
Conclusion Our review indicated that aspirin use in CKD patients had no prevention effect on cardiovascular events and no
statistically significant reduction in risk of cardiovascular or all-cause mortality, with a significant increased risk of minor
bleeding and renal events.
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Introduction CKD was 323 million people, which had a 27% increase

compared with 2005. A cross-sectional study [5] in 12 coun-

Chronic kidney disease (CKD), as an independent risk factor
for coronary heart disease (CHD) [1], stroke [2], and heart
failure (HF) [3], have impacted more and more patients due
to aging populations. According to the Global Burden of
Disease Study 2015 [4], the total estimated prevalence of
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tries showed that the overall prevalence of CKD was 14.3%,
while in the United States, it was reported to be 14.8% [6].
The previous study had reported consistently increased car-
diovascular risk of CKD patients in age, race, and sex sub-
groups [7]. Worst of all, cardiovascular disease (CVD) has
become the leading cause of death among CKD patients,
which is more common than progression to end-stage renal
disease (ESRD) [6].

Aspirin, which prevents the clustering of platelet by pro-
hibiting the generation of thromboxane, is a well-known
prophylactic agent for CVD. Furthermore, low-dose aspirin
use is also encouraged in the primary prevention of CVD
among diabetic patients aged > 50 years who have at least
one additional CVD risk factor and no increased bleeding
risk [8]. Currently, aspirin use is recommended in the pri-
mary prevention of CVD among high CVD risk population,
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but not CKD patients [9]. Due to the increased risk of CVD
among CKD patients and the growing prevalence, it is urgent
to evaluate the potential prevention effect of aspirin. How-
ever, few randomized control trials (RCTs) have been con-
ducted in CKD populations. Recently, the first relevant RCT
included CKD stages 3—4 patients to evaluate the primary
prevention effect of aspirin, and the results indicated low-
dose aspirin did not prevent CVD events except for myo-
cardial infarction (MI) and may slow the decline of renal
function without higher bleeding risk [10].

A previous meta-analysis excluded ESRD patients and
included only three RCTs [11]. Since lower estimated
glomerular filtration rate (¢GFR) was associated with an
increased ischemic stroke [12], we expanded the population
to severe CKD patients including hemodialysis and perito-
neal dialysis to perform a systematic review and meta-anal-
ysis on the potential prevention effect of aspirin.

Materials and methods
Study identification

In this meta-analysis, the literature retrieval was conducted
in PubMed, Embase, and Cochrane library (up to March
2019) with no language limitations. We used the Boolean
operator “and” to combine the subject headings. The first
subject word was aspirin, and the Boolean operator “or”
was used to combine the exploded versions of medical sub-
ject headings (MeSH) term acetylsalicylic acid. The sec-
ond subject word was chronic kidney disease, as well as
the exploded versions of MeSH terms chronic renal insuf-
ficiency or chronic kidney insufficiency or chronic kidney
disease. The previous related reviews were also screened for
additional related studies.

Inclusion and exclusion criteria

Two reviewers screened the titles and abstracts of retrieved
studies according to the inclusion criteria: (1) randomized
control trials or comparative studies evaluating the cardio-
vascular preventive effect of aspirin in CKD patients aged
18 years or older; (2) the cardiovascular preventive effect
was defined as preventing CVD events (e.g., MI, stroke,
heart failure). In addition, the exclusion criteria were: (1)
head-to-head studies of aspirin versus other anticoagulant
drugs; (2) studies including primary nephritic patients (e.g.,
membranous nephropathy, IgA nephropathy); (3) abstracts,
reviews, comments, case reports, and other irrelevant stud-
ies. When the included studies enrolled duplicated patients,
we only kept the most recent study with the largest sample
size. All disagreements were resolved by discussion.
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Data extraction and outcome

The main characteristics of included studies, including
author, publication year, study design, the number of par-
ticipants, distribution of gender, age, definition of CKD,
eGFR, comorbidities, history of CVD, treatment regimen
and follow-up time, were extracted. The incidence of major
CVD events was considered as the primary outcome. Fur-
thermore, all-cause mortality, cardiovascular mortality, MI,
stroke, heart failure, renal events and minor or major bleed-
ing events were collected. The renal events were defined as
double of serum creatinine, > 50% decrease in eGFR, renal
failure or progress to renal replacement therapy. The major
bleeding events, such as intracranial bleeding and gastroin-
testinal bleeding, were defined as bleeding events related to
hospitalization or death. Accordingly, other bleeding events
were considered as the minor bleeding events. Finally, we
collected the reported hazard ratios (HRs) or relative risks
(RRs) of primary and secondary outcome for aspirin users.

Evaluation of study quality

Two reviewers independently evaluated the methodologi-
cal quality of all included studies, and any discrepancy
was resolved through discussion between them. The qual-
ity evaluation of RCTs and comparative studies was per-
formed using the modified Jadad score [13] and the New-
castle-Ottawa Scale (NOS) [14], respectively.

Statistical analysis

We used the Stata 15.0 software (Stata Corp, College Sta-
tion, Texas) to run this meta-analysis. The RR and 95%
confidence interval (CI) were used to pool the dichotomous
variables using the DerSimonian and Laird random-effects
model [15]. We also pooled the RRs among studies, and the
HRs were directly regarded as RRs. We used the Cochrane
Q statistic and the I test to analyze the heterogeneity among
studies. We planned to conduct a subgroup analysis (age,
gender, eGFR level, stage of CKD), if the heterogeneity was
significant (p <0.10 or I*>50%). In addition, the sensitiv-
ity analysis was conducted to test the stability of the pooled
data.

Results
Study identification and characteristics
1768 references were identified from searching PubMed,

Embase and Cochrane Library. After excluding 608 dupli-
cate studies, 1134 records were removed in the title and
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abstract screening process. The full text of 26 studies was
reviewed, and 8 studies [10, 16-22] were left in the qualita-
tive and quantitative assessment (Fig. 1). There were four
RCTs [10, 16-18] and four observational studies [19-22]
that evaluated the cardiovascular prevention effect of aspirin
in 38,341 CKD patients, including 8345 stages 3—4 CKD
patients, 1310 stage 5 CKD patients, and 28,686 hemodi-
alysis patients. All studies except one included patient with
a mean age above 60 years old. Other characteristics of the
included studies are described in Table 1.

Study quality assessment

According to the modified Jadad score, the methodological
assessment of the RCTs showed relatively low level quality
due to inadequate concealment of allocation and blinding
method. The allocation was clearly concealed in one RCT
[17], open in two [10, 16], and unclear in one RCT [18]. In
addition, two RCTs [16, 17] were post hoc subgroup analy-
ses of trials of broader populations. Due to the observational
nature of cohort studies, the overall study quality was rated
as intermediate. Specifically, all included cohort studies
enrolled patients with a history of CVD. In addition, there was
no description of outcome assessment. Only one study [20]
indicated that all of the patients were followed up for 5 years.

PubMed Embase Cochrane Library
n =602 n=997 n=169
4

608 of records were excluded for
duplicated results

A 4

1134 of records Excluded
Reviews: 92
Guidelines: 46

1160 of records screened P Conference abstracts: 45

Case reports: 41

Not aspirin: 191

\ 4

Not CKD: 524
Not prevention: 54
Nephropathy: 141

18 of Full-text articles excluded

26 of Full-text articles
assessed for eligibility

Registration reports of RCT: 3
» | Conference abstract: 1
Not prevention: 8

l

Not placebo control: 4
Including warfarin: 2

8 of studies included in
qualitative synthesis

v

8 of studies included in
quantitative synthesis

Fig. 1 Flow diagram of systematic review
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Table2 Summary of meta-
analyses

RR (95% CI)

Author, Year [Reference]  Events/Aspirin  Events/Control Random-Effects Model Weight, %
Cardiovascular disease
Jardine, 2010 [17] 76/1791 110/1828 —_— 0.71(0.53, 0.94) 2217
Saito, 2011 [16] 29/342 19/290 e 1.29 (0.74, 2.26) 18.24
Goicoechea, 2018 [10] 5/50 17/61 B 0.36 (0.14, 0.90) 12.84
Kim, 2014 [21] 655/1884 367/1884 - 1.78 (1.60, 1.99) 23.70
Liu, 2016 [20] 74/152 134/254 - 0.92 (0.76, 1.13) 23.05
Baigent, 2005 [18] 0/113 0/111 Excluded 0.00
Total 839/4332 647/4328 0.96 (0.59, 1.56) 100.00
Heterogeneity: I? = 93.9%, p <0.001
Heart failure
Goicoechea, 2018 [10] 1/50 4/61 T 0.31 (0.04, 2.64) 10.65
Liu, 2016 [20] 37/152 60/254 + 1.03 (0.72, 1.47) 89.35
Total 38/202 64/315 1 0.91 (0.43, 1.90) 100.00
Heterogeneity: 1> = 16.9%, p = 0.273
Myocardial infraction
Jardine, 2010 [17] 32/1791 59/1828 = 0.55 (0.36, 0.85) 42.43
Saito, 2011 [16] 14/342 9/290 = 1.32 (0.58, 3.00) 26.03
Goicoechea, 2018 [10] 0/50 8/61 t 0.07 (0.00, 1.23) 3.85
Liu, 2016 [20] 9/152 18/254 = F 0.84 (0.39, 1.81) 27.69
Total 55/2335 94/2433 0.72 (0.40, 1.30) 100.00
Heterogeneity: 12=51.2%, p=0.104
Stroke
Jardine, 2010 [17] 38/1971 50/1828 —=r 0.80 (0.53, 1.20) 31.77
Saito, 2011 [16] 4/342 3/290 —}-— 1.13 (0.26, 5.01) 6.63
Goicoechea, 2018 [10] 4/50 2/61 3 2.44 (0.47,12.78) 5.51
Hsiao, 2016 [19] 30/230 86/1071 \—-— 1.62 (1.10, 2.40) 32.91
Liu, 2016 [20] 14/152 28/254 —ar— 0.84 (0.45, 1.54) 23.18
Baigent, 2005 [18] 0/113 0/111 Excluded 0.00
Total 91/2678 169/3615 1.11 (0.73, 1.68) 100.00
Heterogeneity: |2 = 49.4%, p = 0.095
Cardiovascular mortality
Jardine, 2010 [17] 33/1791 47/1828 =—rt 0.72 (0.46, 1.11) 42.64
Hsiao, 2016 [19] 10/230 37/1071 S 1.26 (0.64, 2.49) 18.07
Liu, 2016 [20] 22/152 50/254 - 0.74 (0.46,1.16) 39.29
Total 65/2173 134/3153 < 0.80 (0.60, 1.07) 100.00
Heterogeneity: 1> = 2.7%, p = 0.358
All-cause mortality
Baigent, 2005 [18] 4/113 7111 0.56 (0.17, 1.86) 5.11
Jardine, 2010 [17] 62/1791 84/1828 - 0.75 (0.55, 1.04) 27.34
Saito, 2011 [16] 6/342 5/290 1.02 (0.31, 3.30) 5.24
Hsiao, 2016 [19] 103/230 417/1071 1= 1.15 (0.98, 1.35) 36.67
Liu, 2016 [20] 34/152 76/254 —_— 0.75 (0.53, 1.06) 25.68
Total 209/2628 589/3554 <> 0.88 (0.66, 1.17) 100.00
Heterogeneity: 1? = 59.4%, p =0.043
Major bleeding
Baigent, 2005 [18] 2/113 1111 L. 1.96 (0.18, 21.36) 2.50
Jardine, 2010 [17] 26/1791 13/1828 i—~— 2.04 (1.05, 3.96) 20.41
Saito, 2011 [16] 6/342 3/290 T 1.70 (0.43, 6.72) 6.82
Hsiao, 2016 [19] 100/230 427/1071 = 1.09 (0.92, 1.29) 46.69
Liu, 2016 [20] 14/152 36/254 T 0.65 (0.36, 1.16) 23.58
Goicoechea, 2018 [10] 0/50 0/61 Excluded 0.00
Total 148/2678 480/3615 1.15(0.78, 1.69) 100.00
Heterogeneity: 12 = 43.6%, p = 0.131
Minor bleeding
Baigent, 2005 [18] 11/113 2/113 T — 5.40 (1.23, 23.82) 10.15
Jardine, 2010 [17] 39/1791 18/1828 —-— 2.21(1.27, 3.85) 72.61
Saito, 2011 [16] 11/342 2/290 — 4.66 (1.04, 20.87) 9.95
Goicoechea, 2018 [10] 3/50 2/61 1.83(0.32, 10.53) 7.30
Total 64/2296 24/2290 0 2.57 (1.60, 4.13) 100.00
Heterogeneity: 12=0.0%, p =0.567
Adjusted relative risks of renal events
Goicoechea, 2018 [10] 0.36 (0.10, 1.33) 3.23
Kim, 2014 [21] = 1.31 (1.10, 1.57) 50.61
Hsiao, 2016 [19] = 1.41(1.14,1.73) 46.16
Total 0 1.30 (1.02, 1.65) 100.00

Heterogeneity: 1> = 52.7%, p = 0.121

could not deny significant heterogeneity. A subgroup analy-
sis was not conducted due to insufficient data.

Sensitivity analyses

The sensitivity analyses were performed to calculate the
pooled RR of the remaining studies by omitting each study.
The result (Fig. 2) revealed a similar converged value of

@ Springer

RR and 95% CI for the outcomes of CVD, MI, stroke, car-
diovascular mortality, major bleeding, and minor bleeding.
However, after omitting one cohort study [19], the pooled
RR of the remaining studies for all-cause mortality was sta-
tistically significant (RR=0.75, 95% CI, 0.60-0.94). Simi-
larly, the sensitivity analysis of the risk of renal events was
also unstable (Fig. 2).
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Study omitted Estimate  95% Confidence interval
Cardiovascular disease

Baigent, 2005 [18] 0.96 0.59 1.56
Jardine, 2010 [17] 1.05 0.63 1.78
Saito, 2011 [16] 0.89 0.51 1.56
Goicoechea, 2018 [10] 1.11 0.67 1.82
Kim, 2014 [21] 0.82 0.60 1.13
Liu, 2016 [20] 0.94 0.49 1.83
Combined 0.96 0.59 1.56
Myocardial infraction

Jardine, 2010 [17] 0.84 0.35 2.02
Saito, 2011 [16] 0.59 0.34 1.02
Goicoechea, 2018 [10] 0.77 0.46 1.28
Liu, 2016 [20] 0.66 0.27 1.63
Combined 0.72 0.41 1.29
Stroke

Jardine, 2010 [17] 1.31 0.87 1.98
Saito, 2011 [16] 1.11 0.69 1.78
Goicoechea, 2018 [10] 1.06 0.68 1.64
Hsiao, 2016 [19] 0.86 0.62 1.19
Liu, 2016 [20] 1.22 0.72 2.07
Baigent, 2005 [18] 1.11 0.73 1.68
Combined 1.1 0.73 1.68
Cardiovascular mortality

Jardine, 2010 [17] 0.90 0.54 1.51
Hsiao, 2016 [19] 0.73 0.53 1.00
Liu, 2016 [20] 0.89 0.52 1.53
Combined 0.80 0.60 1.07
All-cause mortality

Baigent, 2005 [18] 0.90 0.66 1.22
Jardine, 2010 [17] 0.93 0.67 1.30
Saito, 2011 [16] 0.86 0.63 1.19
Hsiao, 2016 [19] 0.75 0.60 0.94
Liu, 2016 [20] 0.93 0.66 1.31
Combined 0.88 0.66 1.17
Maijor bleeding

Baigent, 2005 [18] 1.14 0.75 1.74
Jardine, 2010 [17] 1.01 0.76 1.35
Saito, 2011 [16] 1.12 0.72 1.74
Hsiao, 2016 [19] 1.28 0.60 2.70
Liu, 2016 [20] 1.31 0.91 1.89
Goicoechea, 2018 [10] 1.15 0.78 1.69
Combined 1.15 0.78 1.69
Minor bleeding

Baigent, 2005 [18] 2.37 1.44 3.89
Jardine, 2010 [17] 3.84 1.56 9.47
Saito, 2011 [16] 2.41 1.46 3.96
Goicoechea, 2018 [10] 2.57 1.60 4.13
Combined 2.57 1.60 413
Adjusted relative risks of renal events

Goicoechea, 2018 [10] 1.35 1.18 1.55
Kim, 2014 [21] 0.83 0.23 3.04
Hsiao, 2016 [19] 0.81 0.24 2.75
Combined 1.30 1.02 1.65

Fig.2 Sensitivity analysis results

Discussion

Our meta-analysis revealed that there was no evidence to
indicate the benefit of aspirin in cardiovascular prevention
among CKD patients, as the risk of CVD events, heart fail-
ure event, myocardial infraction, stroke, cardiovascular mor-
tality and all-cause mortality is not reduced by aspirin use
in patients with different stages of CKD. In contrast, aspirin
use was associated with increased risk of minor bleeding
(RR=2.57,95% CI, 1.60—4.13) and renal events (RR=1.30,

95% CI, 1.02—-1.65). There were no sufficient data to conduct
a subgroup analysis.

According to the recently published US Renal Data Sys-
tem 2018 Annual Data Report [23], the prevalence of CVD
in patients who had CKD was almost twice as those without
CKD. There is no doubt that CKD is an independent risk
factor for CVD. One potential explanation for the complex
relationship between CKD and CVD is that they have same
traditional risk factors, such as diabetes mellitus, hyperten-
sion, physical inactivity, left ventricular hypertrophy, smok-
ing, family history and dyslipidemia [23]. Furthermore,
patients with advanced renal dysfunction are often excluded
from clinical trials of cardiovascular drugs, due to the fact
that many drugs are cleared by the kidneys. Although our
meta-analysis revealed that no preventive effect of aspirin in
CVD was found in patients with CKD, the results of current
studies were controversial.

Aspirin is recommended to prevent CVD among those
who are at high cardiovascular risk. Apart from the diabetic
patients [8], the United States Preventive Services Task
Force advocates that general population aged 50-69 years
old with more than 10% risk of developing CVD, and who
are willing to take low-dose aspirin constantly in their
residual lifetime (at least 10 years) are more likely to avail
the benefit of prevention of CVD and/or colorectal cancer
[24]. As mentioned above, CKD is an independent risk fac-
tor for CVD. Therefore, the use of aspirin should provide
great cardiovascular prevention effects among CKD patients.
The first relevant trial, British Doctors Trial, reported that
aspirin had no significant prevention effect on nonfatal MI
among healthy male doctors [25]. Since this study, quite a
lot of researches have been concentrated on this topic, and
the previous systematic review reported aspirin reduced
RR (RR=0.78, 95% CI, 0.71-0.87) of nonfatal MI among
diabetes patients [26]. However, when the study subjects
were limited to CKD patients, the results changed dramati-
cally. As the first published RCT assessing primary cardio-
vascular prevention effect of aspirin among CKD patients,
Goicoechea et al. reported no statistical significant differ-
ence between aspirin therapy group and standard treat-
ment group in fatal or nonfatal CVD (aspirin: 5/50, control:
17/61, HR=0.396, 95% CI, 0.146-1.076) [10]. In the post
hoc subgroup analysis of hypertension optimal treatment
(HOT) study, low-dose aspirin reduced the HR of primary
endpoints, including major CVD, M1, stroke, cardiovascular
mortality and total mortality, among patients with an eGFR
less than 45 ml/min/1.73 m? [17]. In addition, Jardine et al.
reported that the cardiovascular protection effect of aspirin
increased as GFR declined. Conversely, a retrospective pro-
pensity score-matched study reported that the use of aspirin
among CKD patients was associated with higher incidence
of any atherosclerotic CVD (p <0.001) [21]. A previous
meta-analysis, conducted by Palmer et al. [27], concluded
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that the use of antiplatelet agents (aspirin and clopidogrel) in
CKD patients had little or no benefit on MI, or on cardiovas-
cular or all-cause mortality. Several potential mechanisms
that may explain the poor effect of antiplatelet agents in
CKD population include increased platelet activation, high
residual platelet reactivity, altered pharmacokinetic effects
of uremia on drug transport and non-renal metabolism, and
elevated Von Willebrand antigen levels in these patients
[21].

Another controversial question is whether the use of aspi-
rin increases bleeding risk among CKD patients. No dif-
ferences in bleeding episodes were found between aspirin
group and standard arm in the work of Goicoechea et al.
[10]. And no major bleeding event occurred. The first United
Kingdom Heart and Renal Protection Study (UK-HARP-1)
[18], a 2x 2 design with simvastatin as the second inter-
vention, reported no significant differences in major bleed-
ing events, but aspirin users developed more minor bleeds
(»=0.001). In the post hoc subgroup analysis of the HOT
study, Jardine et al. [17] found that aspirin increased the risk
of any bleeding episodes among CKD patients (HR =1.61,
95% CI, 1.32-1.97), and there were no significant differ-
ences in major and minor bleeding events in CKD patients
with an eGFR less than 45 ml/min/1.73 m?. Interestingly,
all fatal bleeds occurred in patients with an GFR > 60 ml/
min/1.73 m? in their study. However, Palmer et al. [27] con-
cluded that the use of antiplatelet agents would increase
major and minor bleeding events in patients with CKD and
acute coronary syndrome who required percutaneous coro-
nary intervention. CKD patients have complex hemostatic
disorders, which caused both thrombotic predisposition
[28] and bleeding diathesis [29] to occur paradoxically. In
addition, prolongation of bleeding time as well as abnor-
mal platelet aggregation and adhesion would occur when
CKD patients developed uremia [30]. However, further
well-designed and controlled trials are required to define
the bleeding risk of aspirin use in CKD patients.

The safety of aspirin is also a fatal issue in CKD popula-
tion. The pooled result of adjusted RR of renal events indi-
cated that aspirin treatment increased renal events (doubling
of serum creatinine, > 50% decrease in eGFR, renal failure
or progress to renal replacement therapy). The products
of the enzyme cyclooxygenase, particularly thromboxane
and prostacyclin, are crucial for kidney homeostasis [31].
Experimental studies concluded that aspirin or thromboxane
receptor inhibitors improved renal plasma flow and GFR
values, suggesting that thromboxane had a pathogenic role
in the progression of renal damage [32]. However, current
results of human study on the long-term effects of aspirin on
renal function and progression of CKD are scarce and even
contradictory. Aspirin therapy was associated with a lower
risk of renal events (HR=0.272, 95% CI, 0.075-0.955) in
the study of Goicoechea et al. [10]. However, when they
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introduced the basal proteinuria into their regression model
due to the fact that proteinuria was an important risk fac-
tor of cardiovascular and renal events in CKD patients, the
aspirin treatment had no significant impact on the renal
events. The UK-HARP-1 trial [18] indicated that 1 year use
of low-dose aspirin was not associated with accelerating the
progression of CKD. Similarly, Jardine et al. reported that
aspirin treatment did not affect renal function in the overall
study population nor within any eGFR category. Conversely,
some observational studies supported a harmful effect of
aspirin on CKD progression. Kim et al. [21] reported low-
dose aspirin was significantly associated with increase of
serum creatinine and ESRD progression requiring renal
replacement treatment in CKD patients. In addition, another
observational study, enrolled 1301 advanced CKD patients,
reported that aspirin use was associated with renal failure
in the patients with no stroke history [19]. However, these
two studies were observational studies rather than con-
trolled interventional trials. Thus, some important baseline
characteristics were significantly different. In addition, the
sensitivity analysis of the risk of renal events was unstable.
Therefore, we suggest that the pooled adjusted RR of renal
events should be interpreted with caution. However, the cur-
rent KDIGO guideline [9] does not recommend using aspirin
for primary CVD prevention in CKD patients due to the
uncertain benefit and the potential harm.

As compared to the previous meta-analysis which only
concentrated on non-end-stage CKD patients, our systematic
review included the first RCT [10] of evaluating the primary
cardiovascular prevention effect of aspirin among CKD
patients, and expanded the study objects to collect stage 5
CKD patients [19] and CKD patients in dialysis [20, 22].
Limitations in our reviews must be considered. First, only
one small sample size RCT [10] related to this topic was
included, and the remaining studies were subgroup analysis
of RCTs or observational study with relative lower quality.
Second, the multi-factorial designs of both HARP and HOT
study, inconsistent definition, and different characteristics of
patients may be a potential source of bias and heterogeneity.
Finally, the data extracted from included studies were not
sufficient to conduct a further subgroup analysis.

Conclusions

In conclusion, our review indicated that aspirin use in CKD
patients had no preventive effect on CVD events and no sta-
tistically significant reduction in risk of cardiovascular or
all-cause mortality. Aspirin use in CKD patients was related
to a significantly increased risk of minor bleeding and renal
events. However, we did not find enough evidence to not use
aspirin in CKD or ESRD patients. So, further large-scale
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controlled interventional trials are required to generate vali-
dated evidence.
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