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Objective: Uremic bleeding is well recognized problem. In patients with renal failure, the safety of antiplatelet therapy is doubtful
and there is little data about the platelet function in dialysis patients who are prescribed antiplatelet agents. The aim of this study is
to investigate the platelet function in dialysis patients who were taking antiplatelet agents.

Methods: The cross-sectional study was performed on 49 patients who have been undergoing dialysis (A group, 19 patients), nor-
mal renal function (B group, 30 patients). All of them have taken aspirin and clopidogrel. The control group (C group) consisted of
30 patients who have been undergoing dialysis, not taking aspirin or clopidogrel. The in-vitro closure time was measured using a
PFA-100 device that had cartridges holding a membrane with a central aperture and this was coated with either collagen/epineph-
rine (CEPI) or collagen/adenosine diphosphate (CADP). In vitro closure time was measured by each cartridge defined CADP and CEPI.
Results: The CADP and CEPI were higher in the patients with end stage renal disease (ESRD) and who were not taking dual blockers
than the normal range (CADP: 80-162, CEPI: 64-121). CADP prolonged in A group compared to C group. Hemodialysis, platelet
count <201 x 10%/L, hematocrit, antiplatelet medication are relevant to the prolongation of CEPI and CADP in binary logistic regres-
sion analyses.

Conclusion: Platelet function in ESRD patients was deteriorated irrespective of antiplatelet medication, which became even worse
if they took antiplatelet drugs. Therefore, we have to take careful attention to the increased bleeding tendency of ESRD patients
due to the antiplatelet drugs.
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Table 1. The baseline characteristics of patients and controls

Characteristic Group A (n=19) Group B (n=30) Group C (n=30) P-value
Gender (male/female) 11/8 18/12 1713 0.966
Age (yr) 629+1156 57.5+135 615+115 0.223
Calcium (mg/dL) 8.68+0.74 867+0.95 8.59+0.39 0.870
Phosphate (mg/dL) 403+1.16 423+1.28 3.50+0.62 0.026
Urea nitrogen (mg/dL) 4854+23.29 53.54+16.40 15.49+542 <0.001
Creatinine (mg/dL) 763+2.34 9.09+2.75 0.73+0.13 <0.001
Hemoglobin (mg/dL) 10.74+1.27 1053+1.27 13.38+1.49 <0.001
Hematocrit (%) 3294+374 32724422 40.15+3.68 <0.001
Platelets (x 10%/L) 240+116 207+58 238+127 0.402
Intact parathyroid hormone (pg/mL) 134.27+154.48 207.24+273.37 34.89+10.94 0.002
Triglyceride (mg/dL) 161.0+45.2 165.2+40.3 149.3+388 0.025
Low density lipoprotein cholesterol (mg/dL) 809+19.2 90.7+293 785+197 0121

Values are presented as number of patients or mean+ SD. Group A: dialysis patient with antiplatelet agent, group B: normal renal function with antiplatelet agent, group C: di-
alysis patient without antiplatelet agent.
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Fig. 1. Association of collagen/epinephrine (CEPI) with collagen/adenosine diphosphate (CADP) in different patients groups. (A) CEPI was well correlated with CADP
in C group. (B) The correlation was not found in A and B group. Regardless of dialysis modality—{C) peritoneal dialysis (Ae+Cr group) and (D) hemodialysis (Aw+Ch group),
both in vitro closure times were poorly correlated, and not statistically different between groups according to taking antiplatelet medication or not.
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Fig. 2. Values of in vitro closure time tests among different groups. Both colla-
gen/epinephrine (CEPI) and collagen/adenosine diphosphate (CADP) were sig-
nificantly prolonged in hemodialysis patients group taking antiplatelet medica-
tion. CEPI, in-vitro closure time measured by device holding a membrane coated
with epinephrine; CADP, in-vitro closure time measured by device holding a mem-
brane coated with adenosine diphosphate. *P-value < 0.05.
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Table 3. Comparison of in vitro closure time between different variables in all
patients with antiplatelet medication

Variable CEPI CADP
Age groups
Age <60 yr 265.1+58.0 142.1+74.3
Age >60yr 216.9+80.0 129.8+65.7
P-value 0.028 0.561
ABO blood group
0 230.7+89.8 1149+385
Non-0 2350+75.7 1455+77.2
P-value 0.909 0.140

Anemia group

Hematocrit <32% 209.6+66.9 160.7+78.2
Hematocrit > 32% 2429+755 130.5+67.3
P-value 0.264 0.367
Platelet group
Platelet <2.07x 10°%/L 221.0£71.2 150.9+755
Platelet >2.07x 10%/L 252.1+70.7 1219+615
P-value 0.165 0.167
Duration taking antiplatelets
<9mo 243.0+834 122.2+658
>9mo 2358+72.1 140.2+70.6
P-value 0.789 0422
Renal function
Uremia with antiplatelets
Dialysis 2343+71.7 166.2+66.9
Normal renal function 2398+77.2 118.6+65.2
P-value 0.809 0.027
Dialysis modality
Hemodialysis 251.5+60.2 188.1+62.1
Peritoneal dialysis 2331+79.3 116.4+61.9
P-value 0411 0.003

Values are presented as mean + SD or median and range.

CEPI, collagen/epinephrine (in-vitro closure time measured by device holding a mem-
brane coated with epinephrine); CADP, collagen/adenosine diphosphate (in-vitro clo-
sure time measured by device holding a membrane coated with adenosine diphos-
phate).

Table 2. Summary of receiver operating characteristic analysis for predicting prolonged closure time in dialysis patients from (A) hematocrit and (B) platelet count

Variable &

CEPI> 162 CEPI< 162 CADP< 121 CADP>121
Area under curve (standard error) 0.668 (0.084) 0.703(0.085) 0.784(0.083) 0.699(0.086)
95% confidence interval for area 0.503-0.833 0.537-0.868 0.611-0.958 0.530-0.869
P-value 0.076 0.032 0.005 0.048
Sensitivity at hematocrit=0.32 615 66.7 833 60.7
Specificity at hematocrit=0.32 66.7 65.4 4 66.7

CEPI, collagen/epinephrine (in-vitro closure time measured by device holding a membrane coated with epinephrine); CADP, collagen/adenosine diphosphate (in-vitro closure

time measured by device holding a membrane coated with adenosine diphosphate).
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Table 4. Comparison of in vitro closure time between different variables in dial-
ysis patients

Variable CEPI CADP
Age groups
Age <60 yr 222.0+66.0 164.7+56.6
Age >60yr 189.7+75.0 149.7+63.8
P-value 0.156 0.443
ABO blood group
0 2130+71.2 159.4+68.0
Non-0 2025+75.2 151.3+58.9
P-value 0.710 0.753
Anemia group
Hematocrit <32% 1824724 149.7+64.0
Hematocrit >32% 2164+708 159.5+595
P-value 0.143 0.626
Platelet group
Platelet <2.07x 10%L 2178+61.8 1749+59.2
Platelet >2.07x 10°%/L 184.3+81.3 131.4+554
P-value 0.152 0.022
Dialysis modality
Hemodialysis 219.2+66.0 176.5+60.2
Peritoneal dialysis 165.8+75.1 105.9+20.6
P-value 0.039 <0.001
Dialysis duration
<50mo 2166+76.9 170.0+66.5
>50 mo 183.9+64.0 137.3+49.0
P-value 0.146 0.082
Taking aspirin and clopidogrel
Inhemodialysis patients
With medication 2515+60.2 188.1+62.1
Without medication 195.0+61.1 167.8+59.2
P-value 0.022 0.392
In peritoneal dialysis patients
With medication 1825+874 100.5+24.1
Without medication 158.4+734 1086+19.9
P-value 0.651 0.584
Duration taking antiplatelets
<9mo 299.0+17 165.0+36.1
>9mo 2193+717 734+204
P-value 0.082 0.961

Values are presented as mean+ SD or median and range.

CEPI, collagen/epinephrine (in-vitro closure time measured by device holding a mem-
brane coated with epinephrine); CADP, collagen/adenosine diphosphate (in-vitro clo-
sure time measured by device holding a membrane coated with adenosine diphos-
phate).
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and gender and reported as odds ratios with 95% confidence intervals by logarithmic scale.
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