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Abstract Objective: To observe the reactivity of elderly patients taking different doses of clopidogrel or ti-
cagrelor and the correlation with bleeding events. Methods: A total of 296 elderly patients treated with clopidogrel
or ticagrelor in the Department of Gerontology, Peking University First Hospital from January 2018 to January
2020 were enrolled. ADP-Ag was detected by Light Transmittance Aggregometry(LL'TA). The levels of ADP-Ag
and its influencing factors were observed, and the bleeding events within 12 months were followed-up. Results:

The average values of ADP-Ag were(42. 96+ 14.20) % and (45.27 +14.18) % in patients taking clopidogrel 75
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mg/d and <<50 mg/d. respectively, and there was no statistical difference between the two groups. The average
values of ADP-Ag were(24. 17410. 65) % and(25. 9948. 84) % in patients taking ticagrelor 180 mg/d and <135
mg/d, respectively, which lower than those in the clopidogrel group(P <(0.05). The proportion of ADP-Ag>
46 % in patients with clopidogrel 75 mg/d and << 50 mg/d was 43. 54 % and 42. 31%, respectively; ADP-Ag was
<46 % in all doses of ticagrelor, and ADP-Ag<C19% were 31.25% and 15.56% in patients taking ticagrelor 180
mg/d and <135 mg/d, respectively, which were higher than that of clopidogrel 75 mg/d(4. 78%) and << 50 mg/
d(3.84%). The ADP-Ag in elderly patients taking clopidogrel combined with proton pump inhibitors(PPIs) was
higher[ (45.99+12.42) % vs. (41.33+14.86)%, P =0.023], but the combination of PPIs had no significant
effect on ADP-Ag. BMI was positively correlated with ADP-Ag after ticagrelor treatment(r=0. 454, P =0. 008).
During the 12-month follow-up, there were 5 cases(2. 13%) that occurred bleeding events in patients taking clopi-
dogrel and 5 cases(8. 20%) in patients taking tiacagrelor, the difference between the two groups has statistical sig-
nificance(P =0. 035). Conclusion: The platelet reactivity exists individual differences in elderly patients undergo-
ing treatment with clopidogrel or ticagrelor. The proportion of high platelet reactivity is higher in patients taking
clopidogrel, while the proportion of low platelet reactivity is higher in patients taking ticagrelor. Lowering the
dose of ticagrelor can still stably and effectively inhibit platelet aggregation as well as reduce bleeding events.

Key words clopidogrel; ticagrelor; elderly; reactivity; bleeding
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(85.5%) 4 43 il (14.5%) JAEHE 60~94 %, -3 <<0.001) . AIA]) 7] f2 G e A% F ol B A% A I IR T S
(75.70+8.76) % . i ¥Ry 76 %, Hirp 171 i = ADP-Ag /KW % 2,

75 % (57.8%) . M S ML & B E 235 i, H A% 5 75 me/d 45 <50 mg/d 4 BH
75 mg/d 209 #],<<50 mg/d 26 14 (50 mg/d 18 ADP-Ag /K F 2 & T 4 it 2% & X [(42.96 +
B1,37.5 mg/d 8 i) . M FHEAS B 985 0 & 61 Al 14.20) % vs (45.274+14.18) %, P =0. 4357 ; B #&
H o 180 mg/d 16 f], << 135 mg/d 45 #i Fit i 180 mg/d 20 5 <135 mg/d 4 & ADP-Ag

(135 mg/d 5 1,90 mg/d 33 fl,45 mg/d 7 {5 . KRG L[(24.17 £10.65)% vs
4 HBE P, E A E <50 mg/d HEFEL (25.9948.84)% ,P=0.506],
95 A 556 FH B ] DT AR B B ) B oAl 3 4 B AR (P << =75 Z W E ADP-Ag SE¥{H H 40. 47 % .Y

0.05), BHgHiiE 180 mg/d 24 B & B A MEAR H < L ER SR 27, 46 %6.39.50%6.52. 57 %, Hi,
50 mg/d 4B FF R EARP =0. 04) B Ho ) 5 140 f3i] flie FH S ik A% 7 B9 f % ADP-Ag o (43. 50 &
5 (P<C0.01) % 21 [A] 52 06 25 46 30 405 2R 22 57 4 14.51) %0, 31 191 R 115 4% Fig 1% B9 [ %% ADP-Ag

HrE, WE1, (26.80£9.70) %, M H X RA G HE L (P <
2.2 AN[RF A EU RS TR AK B VTR YT 5 ADP- 0.001), MR A MAE T =75 % 1 /B &, 64
Ag K (44.76 %) ADP-Ag > 46% , H: b 75 mg/d 4 55

296 Bl & 4 B FH R I 5 ADP-Ag Bl oM ] .<<50 mg/d 21 9 i ; ADP-Ag<<19 % i) H % 7 14l
5.09% ~ 79.37% , M4 43 o7 %% 43 Wl A 27.43% . (4.90%) ,¥9°8 75 mg/d 4. FrA IR HEAS B i 1Y
39.04%.50. 27 % . o, iR A&k A% H A RE =75 % B E ADP-Ag #<746 6, ADP-Ag<<19%
ADP-Ag h(43. 22414, 19) % . % 2R 4% Bt 9% 60 By 5 1 (16.13%) , Ho 180 mg/d 4 2 f] . <<
HHN(25.51+9.200 %, “HEEZRAGITFE (P 135 mg/d 4 3 i,

R1 HRABNEREH

Table 1 General data Bl(%),X+S
5 A ENliR e B I 1
75 mg/d(209 i) <50 mg/d(26 i) 180 mg/d(16 i) <135 mg/d(45 i)

iy % 75.81+8.90 78.69+7. 90 71.56+7.55Y 74.91+8.57
¥ 177(84.7) 20(76.9) 16(100. 0O 40(88.9)
BMI/(kg * m 2) 24, 4143.10 24,6643, 49 25.4543.63 24,1142, 67
& & N &

W A 31(14.8) 2(7.7) 1(6.3) 10(22. 2)

[N 157(75.1) 21(80. 8) 14(87.5) 32(71. 1)

Wl PR 9 91(43.5) 11(42.3) 10(62.5) 16(35.6)

50 9 198(94.7) 20(76. 9V 16(100.0) 45(100. 0)

eI I N o 175(83.7) 13¢50. 0" 14(87.5) 43(95.6)

1 s 10(4.78) 0 0 0
CEiEd

[T FUIY N 172(82.3) 12(46.2)" 15(93. 8) 40(88.9)

T 25259 198(94.7) 25(96. 2) 15(93. 8) 43(95. 6)

CCBs 78(37.3) 13(50. 0) 7(43.8) 15(33.3)

PPIs 73(34.9) 7(26.9) 5(31.3) 22(48.9)
% 0 2 Ao A

PLT/(X10° « L™1) 183. 86453, 44 172. 6244754 164. 44448, 45 190. 1651, 51

Cr/(pmol « L1 93. 63429, 35 88.12421. 83 94.63417. 29 99. 384-23. 50

eGFR/[mL * min~' « (1.73m*) '] 68.924+17.17 68.08415. 14 71.16414. 86 65.50415.15

FBG/(mmol « L™1) 6.9042. 36 6.784+2.34 6.3042.09 7.4145.13

hs-CRP/(mg + L™1) 3.384+12.08 1.0040.75 2.14+4.33 1.8743.33

HbAlc/% 6.3474-0. 89 6.5541.32 6.7641.33 6.4541. 26

FIB/(g+ L") 3.0120.53 2.8740. 43 2.9440.51 3.0340.50

CCBs: #5455 R 5 Cr: M YLEF ; eGER A W W /NER 8 431 26 FBG : 25 B 048 s HbALc: 48 4k 1 21 8 (3 ; FIB. (3% 4F 2 26 4 ),

5HA 3 4 tbdr.” P<<0. 05,
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Table 2 ADP-Ag levels after treatment with clopidogrel

and ticagrelor

%), X+S

ADP-Ag KM KK R B, r =0.155,0.213,
P=0.025.0.002, W 4.5,

a5l ADP-Ag ADP-Ag>  ADP-Ag<< 2.4.2 FHKEEEE O AR 90 mg/d 4l B F
o 107 1 BMI 5357 7 19 ADP-Ag /K F 5 i A % (r =

P 0. 454, P =0. 008) . 55 FL Al i K 45 4 L 45 I FH 24 1
180 mg/d(16 i)  24.17410. 65 0 5(31.25) T ST 3 M A5 TR AR S T 6.7,
<135 mg/d(45 i) 25.9948. 84 0 7(15.56)

LR %4 SMIEE 75 me/d BE ADP-Ag BEIMEEN 47
75 mg/d(209 FI)  42.96+14.20  91(43.54) 10€4.78) Table 4 Influencing factors of ADP-Ag in patients with
<50 mg/d(26 ffij) 45.27414.18 11(42.31) 1(3.84) clopidogrel 75 mg/d X+S

ADP-Ag/ %

2.3 FMAHE 75 mg/d 41 5HMEE 90 mg/d T Bl REr | ARG
2H B H TR R 5 b 177(84.7)  42.76--13.91  44.05415.92
ST 75 mg/d A5 B FR G 90 mg/d 4 W75 % 120(57.4)  43.07414.46  42.82-13.92
HBE TR R4 S A I 25 S s 6 5 G A A5 B 4k % BMI=>28 kg/m? 32(15.3)  43.2614.02 42.91+14.27
BLEbE , 2Z R TEHE 2 X, WLFE 3, W K 37(17.7)  39.44414.51  43.72+14.06
B AR 90 me/d 41 FH 1 ADP-Ag 7K A% W PR 91(43.5) 43.30+13.15  42.69+15.01
T4 M He 75 me/d 41, % B H G Y e ] T Ak 172(82.3)  43.24+13.77  41.68=+16. 21
[(25.83-8.28 )% vs (42. 964 14200 %, P < T 225 198(94. 7) 42.91414.44  43.7649. 32
CCBs 78(37.3)  42.49414.48  43.24+14.08

0.0017,

PPls 73(34.9) 45.99412.42  41.33+14. 86"
D P<0. 05,
3 EMEE 75 mg/d AREFIREIE 90 mg/d HE
BEEZERLER
Table 3 Baseline data of patients with clopidogrel 75 mg/d RS SMMRE 75 mg/d BE ADP-Ag 5 E 5 IR ARHY
and ticagrelor 90 mg/d %), X +S XL B
— - Table 5  Correlation between ADP-Ag and indexes in
A E B T 1
5iH 75 mg/d 90 mg/d p patients with clopidogrel 75 mg/d

(209 f) (33 B i H r p

LR 177(84.7) 30(90. 9) 0. 320 ey 0.010 0. 881

0% 31(14. 8) 5(15.2) 0.715 BMI 0.074 0. 286

=3NS 157(75. 1) 22(66.) 0.315 PLT 0.155 0.025

PR 91(43.5) 11(33.3) 0. 496 Ser —0.010 0. 885

ey 5(83. . )

l;ﬂﬁlu:i);\‘ 172(82.3) 27(81.2) 0.770 hs CRP 0.213 0002

BT 225 19894, 7) 319400  0.583 HBALe —0.01z 0. 869

CCBs 78(37.3) 7(21.2)  0.078 FBG 0.044 0.619

PPIs 73(34.9) 13(39.4) 0,543 FIB 0.120 0. 085

Ry L 75.81+8.90 74.58+8.65  0.459

BMI/(kg * m™?) 24.4143.10 24.2442.66  0.753 £ 6 HBIRIEE 90 mg/d BE ADP-Ag HIEZ 4

PLT/(X10° « L71)  183.86:£53. 44 194.24£52.16  0.299 Table 6 Influencing factors of ADP-Ag in patients with

Cr/(pmol « L™ 1) 93.634-29.35  99.01420.92 0.320 ticagrelor 90 mg/d T+

eGFR/[ mL * min~!

o 68.92 +17.17 65.35+13.75 0.142 ADP-Ag/ %

+ (L 73mH 7] Wi H %)

FBG/(mmol » L) 6.90+2. 36 8.05-£5.88  0.485 P ER A A H 2 A1

hs-CRP/(mg » L™1) 3.384:12.08  2.17£3.81  0.937 FE =75 % 18(54.5) 25.5549.17  26.1647.39

HbAlc/ % 6.34+0. 89 6.65+1.47  0.628 BMI=>28 kg/m? 3(9.10)  28.4547.65  25.5748.42

FIB/(g+ L™1) 3.0140.53 3.1640.46  0.134 ST 5(15.2) 99 124574 25.2448. 61

B PR v 10(30. 3) 22.7149.93  26.61+£12.31

2.4 ADP-Ag MK HE E 4 Hr W] & DG Ak 27(81.8)  26.8347.94 22,7349, 32

2.4.1 SN E ALK 75 me/d 41HEA N CCBs 7(21.2) 28.2246.54  25.6248.57

PPIs 25254 1 % 55 R BE R B % ADP-Ag 555 PPIs 13(39. 4) 29.3248.01  24.0547.72
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R7T BHEEEK IO mg/d BEE ADP-Ag 5E SR
LS

Table 7  Correlation between ADP-Ag and indexes in
patients with ticagrelor 90 mg/d

i H r r

E8it —0.036 0. 841
BMI 0.454 0.008
PLT 0. 060 0. 741
Scr —0. 043 0. 817
eGFR 0. 066 0.717
hs-CRP —0.111 0.545
HBAlc —0.018 0.926
FBG —0.071 0. 759
FIB 0.284 0.115

2.5 G R NT ADP-Ag BRI

16 151 i85 PR MR A B A R A B e, 4 24 i
ADP-Ag K (51.18+8.79) %, #:24 J5 ADP-Ag N
(23.53 + 8.75) %, 3 ¥ 25 H F F% (27.66 =
11.61) % . 14 il & #2577 ADP-Ag™>46 %, BT fi
BEMZY S ADP-Ag B FEE 46 % LUF,

5 R AR R g s e S A% E L 4 25 R
ADP-Ag K (17.44+8.38) %, Hi25)J5 ADP-Ag &
(43.37 &= 4.77) %, B ¥ 25 5 b F+ (25.92 £+
12.200 % . 3 il & #2517 ADP-Ag<<19% . ¥ 24
J& AT % ADP-Ag K EAE 19% L 1.2 fi i 3%
W25 ADP-Ag FFFE 46 %L |,

HA&H 25 5 5K e 3 25 /i 5 % R ) ADP-Ag 7K
FILEE 8,

x8 HYWMLFEEI ADP-Ag K0
Table 8 Effects of drug adjustment on ADP-Ag

X+S
I ADP-Ag/%
ke -
’ Va8 i A

SN HS BE— B H i 1% (16 65D 51.18+8.79  23.5348.75

75 mg/d—>180 mg/d(6 i) 56.26+3.50 21.45411.33

75 mg/d—>135 mg/d(2 i) 35.904+6.60  18.7745.73

75 mg/d—>90 mg/d(6 i) 50.65+7.41  26.5545.65
75 mg/d—>45 mg/d(2 fii]) 52.79+£7.71 25.44+5.70
B H v SIS (5 D 17.4448.38  43.3744.77

180 mg/d—>75 mg/d(4 fi) 19.43+7.42  43.21+5.33
90 mg/d—>75 mg/d(1 i) 9.47 43.96

2.6 i FEF

Bt U7 19 8] % 2B ot =R RS 10 (3. 38%6)
Horpr, IR S AR TR AR R 5 B (2. 13%0) IR
FHAEAR B 1% B9 2 AE 3 5 1 (8. 20%0) . B A% FBif 1%
Hh a2 1 A R T AR R (P =0. 035)

S He R BB T SRS TR 4 R 38 IR B

HERN I 75 mg/d. B A% B i 20 BB 3 491 HS i B R FH
180 mg/d,2 B 90 mg/d, K= EH B i 5
o R 4 G ML AR B R R R R RIS
B (4.449% ¢+ 2.13%,P=0.474), W9,

R FRAFMEZFERREESUETHNEGFRESR
bt 5%
Table 9 Incidence of bleeding events in groups with dif-

ferent doses of ticagrelor and clopidogrel

%)

ENlIR B B v B B

i H 75 mg/d 180 mg/d 90 mg/d
(235 i) (16 i) (45 i)

7 th il 205(98.01) 13(81.25) 43(95.56)

KA 5(2.13) 3(18.75)" 2(4.44)

5HAMh 2 4 A,V P<<0.05

151 At = ot 4 L Ay e A o
56,81 & Lotk IR 50 s il S A% TR 37. 5 me/d,
ADP-Ag & 26.44% . Bt J BT &) VT Ak ( Ara-Ag
7.82%0) A A VE R AR B L S . TREVI A 8 A
A kA, 4 GG i = 4 ) o BAE 3
GRS R i 1 ), R AR > 75 5 B IR A
me 4 # 75 mg/d, W 25 J5 ADP-Ag 4r 5l 2k
21.83%.53.18%.17.13%.38. 02 % ; Horf 3 f51] 1Bk
F B &) U Ak 100 mg/d. Ara-Ag 43 9 R 6.48% .
6.82% .5.33% ;3 1l B AH B H BE AR M AL E
M, Herp 1 ) 8 Bi kG A 2 o+ 48 I 0z,
B EH RAT N BEAL A . BT i R T R D
%6 MHRRLE,

1 %) B A B A% B 7% (180 mg/d. ADP-Ag
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