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Clinical analysis of ticagrelor-related dyspnea in coronary artery
disease patients
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[ Abstract] Objective To determine the influencing factors associated with ticagrelor-related dyspnea in the patients
with coronary artery diseases (CAD), and investigate the impact of the side effect on compliance and clinical outcomes of
ticagrelor treatment. Methods Consecutive CAD patients treated by ticagrelor in our department from January 2014 to
February 2015 were recruited in this study. The in- and out-hospital incidence of ticagrelor-related dyspnea was recorded in
6-month follow-up, and the influencing factors for the side effect were analyzed by multivariate regression analysis. The
influence of ticagrelor-related dyspnea on the occurrence of ischemic and bleeding events was observed during the 6
months’ follow-up. Results There were 647 CAD patients recruited in this study, and ticagrelor-related dyspnea was found
in 85 patients (13.14%). The side effect was observed in 43 patients within 1 week after ticagrelor treatment, 35 patients
within 1 month, and 7 patients after 1 month. Cessation of its administration was in 15 patients due to ticagrelor-related
dyspnea. Concomitant therapy with tirofiban was associated with higher risk of ticagrelor-related dyspnea (OR = 2.45,
95%Cl: 1.41-4.27, P = 0.001), while concomitant therapy with statins (OR = 0.20, 95%ClI: 0.04-0.92, P = 0.04) and proton
pump inhibitors (PPI; OR = 0.56, 95%CI: 0.32-0.97, P = 0.04) were with lower risk of the effect. For the patients (n = 353)
continuously taking ticagrelor in the follow-up period, no significant difference was seen in the occurrences of ischemic and
bleeding events between those with ticagrelor-related dyspnea and those without. Conclusion The side effect of
ticagrelor-related dyspnea usually occurs within 1 month after ticagrelor treatment in CAD patients. Co-medication may be
the main relevant factor influencing the occurrence. Ticagrelor-related dyspnea impacts the compliance of ticagrelor, but
may have no effect on the clinical prognosis.
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Table 1 Clinical characteristics of the included CAD patients treated by ticagrelor

Item Total patients ticagrelljgrt—f;tastgjlt(;]yspnea ticagrpeeigre—r;gslax:jh(g;;pnea P value
(n=647) (n = 85) (n = 562)

Male[n(%)] 446 (68.93) 63 (74.12) 383 (68.15) 0.27
Age(years, x+s) 61.18 + 10.31 62.14 + 10.26 61.04 +10.33 0.36
Body mass index(kg/m?, x+s) 25.87 +3.36 26.05 +3.78 25.84 +3.29 0.60
Cardiovascular risk factors[n(%)]

Hypertension 393 (60.74) 45 (52.94) 348 (68.33) 0.12

Diabetes 203 (31.38) 22 (25.88) 181 (32.21) 0.26

Chronic renal failure 27 (4.17) 4(4.71) 23 (4.09) 0.80
Other medical histories[n(%)]

Prior Ml 95 (14.68) 10 (11.76) 85 (15.12) 0.51

Prior CABG 7 (1.08) 2 (2.35) 5 (0.89) 0.51

Prior PCI 190 (29.37) 27 (31.76) 163 (29.00) 0.61
Final diagnosis of ACS[n(%)]

SCAD 69 (10.66) 9 (10.59) 60 (10.68) 1.00

Unstable angina 461 (71.25) 50 (58.82) 411 (73.13) 0.007

Non-ST-elevation Ml 32 (4.9) 5(5.88) 27 (4.80) 0.87

ST-elevation MI 86 (13.29) 21 (24.71) 65 (11.57) 0.002

PCI 454 (70.17) 65 (76.47) 389 (69.22) 0.20
Laboratory examination

LVEF(%, x +5) 57.58 + 8.16 57.7+7.64 57.55+8.24 0.80

Platelet count( x 10°%/uL, x+s) 221.63+73.98 218.64 + 58.08 222.12+76.29 0.70

Creatinine(umol/L, x+s) 81.04 + 46.49 79.81 + 26.81 81.23 +48.83 0.80
Antithrombotic treatment in hospital[n(%)]

Aspirin 644 (99.54) 84 (98.82) 560 (99.64) 1.00

Heparin 237 (36.63) 40 (47.06) 197 (35.05) 0.04

Tirofiban 270 (41.73) 51 (60.00) 219 (38.97) <0.001
Other medication administered in hospital[n(%)]

Statins 633 (97.84) 81 (95.29) 552 (98.22) 0.18

Calcium channel blockers 273 (42.19) 35 (41.18) 238 (42.35) 0.91

Proton pump inhibitors 421 (65.07) 49 (57.65) 372 (66.19) 0.14

Diuretics 126 (19.47) 20 (23.53) 106 (18.86) 0.38

Beta-blockers 537 (83.00) 69 (81.18) 468 (83.27) 0.64

CAD: coronary artery disease; MI: myocardial infarction; CABG: coronary artery bypass grafting; PCI: percutaneous coronary intervention;
ACS: acute coronary syndrome; SCAD: stable coronary artery disease; LVEF: left ventricular ejection fraction

R2 SERIGETEREEE X EEES R

Table 2 Clinical factors associated with ticagrelor-related dyspnea

Variable OR 95%Cl P value
Age 1.02 0.99—1.05 0.11
Gender 0.77 0.39—1.51 0.44
Body mass index 1.04 0.96—1.12 0.39
Left ventricular ejection fraction 1.03 0.99—-1.07 0.20
Creatinine clearance rate 0.99 0.98—1.01 0.34
Diabetes 0.72 0.40—1.29 0.27
Chronic renal failure 2.69 0.57—12.72 0.21
Prior myocardial infarction 1.12 0.49—2.58 0.79
Tirofiban 2.45 1.41-4.27 0.001
Statins 0.20 0.04—0.92 0.04
Beta-blockers 0.97 0.47—2.00 0.93
Calcium channel blockers 1.02 0.59—1.75 0.94

Proton pump inhibitor 0.56 0.32—0.97 0.04
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Table 3 Comparison of ischemic and bleeding events in ticagrelor treated CAD patients after 6-month follow-up [n(%)]
Evert Patients with ticagrelor-related dyspnea Patients without ticagrelor-related dyspnea P value
(n=52) (n=2301)

Primary ischemic events 1(1.92) 1 (0.33) 0.68
Secondary ischemic events 1(1.92) 7(2.33) 1.00
Composited ischemic events 2 (3.85) 8 (2.66) 0.98
Major bleeding events 0 (0.00) 2 (0.66) 1.00
Minor bleeding events 10 (19.23) 49 (16.28) 0.60
Composited bleeding events 10 (19.23) 51 (16.94) 0.69

CAD: coronary artery disease

AL AR . S Ak, I LA ST PN
T HBEYIEIEH SRS EJEMHE L, 2 )548h
R B ML/ SR AR I T 22 5, (L etk Bl ik it gt
R kOB TR AT, R AR FH Y 4% T B
ZREB AP, Ht, YRS SRS RIS
FHEE, R 51 & (R P TR X PT et 25 32 2 % R BE
BIHZEm, RATWISEE LI, &I M
VT2 B o2 4] 5510 389 55 30 446 T 345 I W RT X )
RABATMSI AR . BT IESE, A% B 1K T
Wz PRI 7 A 250 B ) e (RO P L 3k R PR S T 0% 1
A 1 2 B T BB S R T A Bt 1% I AL R
i 2 A= 3L R AN LG Fe W, Bk i 1% B L CYP3AS
IS, JECYP3AAR: 5 A4l 77 M9, iftsiT 2%
251 5 5T A 7 1 CYP3AARY B i iy 024
X % B R4 B 945 5 HA CYP3AA)E Y 22 18] AT 1 7
G EAER . ik, fiT225 % B o+ 2 3 il
5 B B 3 2 B AT REAEAE 2 I AH BAE R, A H
T B I 2R KT DR LR ARG, DT 5 2 A% Bt 34 I 2 [T e
) e A XS R AT o

I R DR X AR 4R % FR B I R U AR, R
wt, AR IR K I S v N W REE 5 R kA=
HTEBRML A I 2 S R, RS R ST
— T 5 T R R O H OIS s A — B,
{HHT A — 301 3 T ACS £ 35 i i 90 245 51 e 302 s B 1%
I %, DT X 2 5 e S0 255 0 5 21 DL i TR T 0 i 22
SHESMANBHCAD = EFLE | FEAR . &4
A E R BEVTI R AR A . AR A
HeBE R [ AL, B, REVIR R,
B, 5 S i % I RTS8 I DR A VA A et —
B2l . KB IG R UESE

[ &% it )

[1] Amsterdam EA, Wenger NK, Brindis RG, et al. 2014
AHA/ACC guideline for the management of patients with
non-ST-elevation acute coronary syndromes: executive
summary: a

report of the American College of

[2

[3]

[4]

(5]

(6]

[7]

(8]

[]

Cardiology/American Heart Association Task Force on
Guidelines[J]. 2014, 130(25):
2354-2394.

Authors/Task Force Members, Roffi M, Patrono C, et al.
2015 ESC Guidelines for the management of acute

Practice Circulation,

coronary syndromes in patients presenting without
persistent ST-segment elevation: Task Force for the
Management of Acute Coronary Syndromes in Patients
Presenting without Persistent ST-Segment Elevation of
the European Society of Cardiology (ESC)[J]. Eur Heart J,
2015, DOI 10.1093/eurheartj/ehv320. [Epub ahead of
print]

Wallentin L, Becker RC, Budaj A, et al. Ticagrelor versus
clopidogrel in patients with acute coronary syndromes[J].
N Engl J Med, 2009, 361(11): 1045-1057.

Society of Cardiology, Chinese Medical Association. The
consensus of antiplatelet therapy in China[J]. Chin J
Cardiol, 2013, 41(3): 183-194. [Hh4E B 2250 ML 9w 4
22, BUIL/PARIR T R R[] h AR O I e 2
7%, 2013, 41(3): 183-194.]

Wittfeldt A, Emanuelsson H, Brandrup-Wognsen G, et al.
Ticagrelor  enhances  adenosine-induced  coronary
vasodilatory responses in humans[J]. J Am Coll Cardiol,
2013, 61(7): 723-727.

Nylander S, Femia EA, Scavone M, et al. Ticagrelor
inhibits human platelet aggregation via adenosine in
addition to P2Y12 antagonism[J]. J Thromb Haemost,
2013, 11(10): 1867-1876.

Storey RF, Becker RC, Harrington RA, et al. Pulmonary
function in patients with acute coronary syndrome treated
with ticagrelor or clopidogrel (from the Platelet Inhibition
and Patient Outcomes [PLATO] pulmonary function
substudy)[J]. Am J Cardiol, 2011, 108(11): 1542-1546.
Shao CL, Yan HB, Qiao SB, et al. Investigation on
ticagrelor-related dyspnea[J]. Chin J Intervent Cardiol,
2015, 23(2): 85-88. [AhFHWN, B4 fe, Fima=, 5. B
% i ¥ A DG I VR PR ) 9 2 3 A (3] P A A B
2, 2015, 23(2): 85-88.]

Li W, Zhang Y, Du DY, et al. Ticagrelor induced dyspnea:
thirty-eight cases report[J]. Clin Pharm, 2015, 9(2):

40-41. [%= #, % =, FORH, 4 AR IS BT



e ELRERRAT

20164285288 55154 25287 Chin J Mult Organ Dis Elderly, Vol.15, No.2, Feb 28, 2016

- 117 -

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

W VR 3 381143 M [J]. I PR 242, 2015, 9(2): 40-41.]
Parodi G, Storey RF. Dyspnea management in acute
coronary syndrome patients treated with ticagrelor[J]. Eur
Heart J Acute Cardiovasc Care, 2015, 4(6): 555-560.
Mega JL, Braunwald E, Mohanavelu S, et al. Rivaroxaban
versus placebo in patients with acute coronary syndromes
(ATLAS ACS-TIMI 46): a randomised, double-blind,
phase II trial[J]. Lancet, 2009, 374(9683): 29-38.
MS, Antman EM, Widimsky P,
Otamixaban for the treatment

et al.
with

Sabatine
of patients
non-ST-elevation acute
(SEPIA-ACS1 TIMI 42): a randomised, double-blind,

trial[J]. 2009,

coronary syndromes

active-controlled, phase 2
374(9692): 787-795.
Cannon CP, Husted S, Harrington RA, et al. Safety,
tolerability, and initial efficacy of AZD6140, the first
reversible oral adenosine diphosphate receptor antagonist,
with with
non-ST-segment elevation acute coronary syndrome:
primary results of the DISPERSE-2 trial[J]. J Am Coll
Cardiol, 2007, 50(19): 18441851

Gurbel PA, Bliden KP, Butler K, et al. Response to
ticagrelor in clopidogrel nonresponders and responders
and effect of switching therapies: the RESPOND study[J].
Circulation, 2010, 121(10): 1188-1199.

Storey RF, RA, et al
Characterization of dyspnea in PLATO study patients

Lancet,

compared clopidogrel, in  patients

Becker RC, Harrington
treated with ticagrelor or clopidogrel and its association
with clinical outcomes[J]. Eur Heart J, 2011, 32(23):
2945-2953.

Ostrowska M, Adamski P, Kozinski M, et al. Off-target
effects of glycoprotein 1II b/Ila receptor inhibitors[J].
Cardiol J, 2014, 21(5): 458—464.

LiuY, Liu H, Hao Z, et al. Efficacy and safety of different
doses of tirofiban combined with ticagrelor on diabetic
patients with AMI receiving in emergency percutaneous

(18]

[19]

[20]

[21]

[22]

[23]

coronary intervention (PCI)[J]. Int J Clin Exp Med, 2015,
8(7): 11360-11369.

Zhao DH, Fan Q, Liu JH, et al. Safety and efficacy of
tirofiban combined with adenosine during interventional
therapy in patients with acute non-ST elevation
myocardial infarction[J]. J Xinxiang Med Coll, 2015,
32(4): 332-335. [, v i, Wiste, &5 BPE
PR IR B T AE 2obE R STEUR /& BLO U AL 8 34
AJGIT A R E RN R[] BT & B B4, 2015,
32(4): 332-335.]

Zhou D, Andersson TB, Grimm SW. In vitro evaluation of
with
phenotyping,

potential  drug-drug interactions
P450
induction, and differential kinetics[J]. Drug Metab Dispos,
2011, 39(4): 703-710.

Goodman SG, Clare R, Pieper KS, et al. Association of

ticagrelor:

cytochrome reaction inhibition,

proton pump inhibitor use on cardiovascular outcomes
with clopidogrel and ticagrelor: insights from the platelet
inhibition and patient outcomes trial[J]. Circulation, 2012,
125(8): 978-986.

Tantry US, Jeong YH, Gurbel PA. The clopidogrel-statin
interaction[J]. Circ J, 2014, 78(3): 592-594.

Pelter MM, Riegel B, McKinley S, et al. Are there
symptom differences in patients with coronary artery
disease presenting to the ED ultimately diagnosed with or
without ACS[J]. Am J Emerg Med, 2012, 30(9):
1822-1828.

Storey RF, Bliden KP, Patil SB, et al. Incidence of
dyspnea and assessment of cardiac and pulmonary
function in patients with stable coronary artery disease
receiving ticagrelor, clopidogrel, or placebo in the
ONSET/OFFSET study[J]. J Am Coll Cardiol, 2010,
56(3): 185-193.

(%% FF)



