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Analysis of risk factors for clinical dyspnea related to antiplatelet drug ticagrelor

ZENG Qian-qian, XU Chen-hua, YAN Jian-hua, JIAO Kun-li, LIN Yan-jun, XU Quan-fu’, MENG Shu’
Department of Cardiovasology, Xinhua Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai 200092, China

[ Abstract ] Objective To investigate the risk factors of dyspnea in acute coronary syndrome (ACS) patients taking
antiplatelet drug ticagrelor after percutaneous coronary intervention (PCI). Methods A combination of retrospective and
prospective studies was used. A total of 418 ACS patients taking ticagrelor after PCI in the Department of Cardiovasology,
Xinhua Hospital Affiliated to Shanghai Jiao Tong University School of Medicine from Jan. 2016 to Nov. 2019 were
retrospectively included. According to the incidence of dyspnea, the patients were divided into ticagrelor-related dyspnea
group and non-dyspnea group. The clinical and laboratory data were collected and compared. In the prospective study, 367
ACS patients taking ticagrelor after PCI in the Department of Cardiovasology, Xinhua Hospital Affiliated to Shanghai Jiao
Tong University School of Medicine from Jan. to Aug. 2020 were selected. Based on the results of retrospective study and

guidelines, the patients were divided into low low-density lipoprotein-cholesterol (LDL-C) group (LDL-C<<2.6 mmol/L) and
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high LDL-C group (LDL-C=2.6 mmol/L), The clinical data were compared, and the risk factors of ticagrelor-related dyspnea
were further analyzed using multiple logistic regression. Results Of the 418 ACS patients in the retrospective study, 71
(17.0%) had ticagrelor-related dyspnea. The ticagrelor-related dyspnea group had more bleeding events (23.9% [17/71]
vs 10.1% [35/347], P=0.001) and higher LDL-C level ( [2.54%0.88 ] mmol/L vs [2.3240.81] mmol/L, P=0.045)
compared with the non-dyspnea group. Multiple logistic regression analysis showed that bleeding events (odds ratio [OR | =
3.128, 95% confidence interval [ CI] 1.613-6.065, P=0.001) and elevated LDL-C (OR=1.451, 95% CI 1.071-1.964, P=
0.016) were the risk factors of ticagrelor-related dyspnea. Of the 367 ACS patients in the prospective study, 64 (17.4%) had
ticagrelor-related dyspnea. The incidence of ticagrelor-related dyspnea was higher in the high LDL-C group than that in the
low LDL-C group (23.4% [33/141] vs 13.7% [31/226] , P=0.018). At the same time, there were significant differences in
the history of smoking, PCI and myocardial infarction, the levels of hypersensitive C reactive protein, fasting blood glucose,
total cholesterol, total triglyceride, high-density lipoprotein-cholesterol, left ventricular ejection fraction, and the number of stent
implantation between the 2 groups (all P<<0.05). Multiple logistic regression analysis showed that smoking history was an
independent predictor of ticagrelor-related dyspnea (OR=2.695, 95% CI 1.236-5.878, P=0.013). Conclusion The incidence
of dyspnea in ACS patients taking ticagrelor after PCI is 17.4% (64/367). The ACS patients after PCI with serum LDL-C=
2.6 mmol/L are prone to ticagrelor-related dyspnea. Smoking history is an independent predictor of ticagrelor-related dyspnea.

[ Key words | ticagrelor; dyspnea; acute coronary syndrome; low-density lipoprotein-cholesterol; risk factors
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Tab 1 Comparison of baseline data of ACS patients in ticagrelor-related dyspnea group and non-dyspnea group

Index Non-dyspnea N=347 Dyspnea N=71 Statistic P value
Demographic data
Male, n (%) 260 (74.9) 56 (78.9) 7 =0.497 0.481
Agelyear, x + s 63.62+7.89 64.311+7.44 t=—2.038 0.558
BMI/(kg*m ), x+s 24.73+3.02 24.53+2.78 t=0.494 0.644
Smoking, n (%) 154 (44.4) 36 (50.7) 7 =0.951 0.330
Medical history, n (%)
Hypertension 229 (66.0) 50 (70.4) £=0.521 0.471
Diabetes 100 (28.8) 16 (22.5) 7=1.161 0.282
Acute myocardial infarction 122 (35.2) 32 (45.1) 1 =2.489 0.115
Prior myocardial infarction 45 (13.0) 8 (11.3) £ =0.154 0.695
Laboratory examination
HGB/(g*L "), x*s 138.19+13.47 139.00+15.63 t=—0.450 0.495
RDW/%, M (Q,, Oy) 13.10 (12.70, 13.60) 13.20 (12.70, 13.90) Z=—0.453 0.651
PDW/%, x*s 15.85+1.87 15.88+1.67 t=—0.122 0.896
hs-CRP/(mg*L" "), M (QO,, Q) 1.50 (0.55,4.62) 2.18 (0.76, 4.67) Z=—1.172 0.241
FBG/(mmol*L "), x+s 6.23+2.00 5.35+1.91 t=—0.448 0.196
TC/(mmolL "), x+s 4.15+1.12 425+1.03 t=—0.710 0.296
TG/(mmol*L "), M (Q,, Q) 1.44 (1.05, 2.09) 1.51 (1.15, 2.25) Z=—0.982 0.326
HDL-C/(mmol*L™"), M (Q,, Q) 1.11 (0.96, 1.30) 1.15(0.99, 1.27) Z=—0.356 0.722
LDL-C/(mmol*L™"), x+s 2.32+0.81 2.54+0.88 t=—2.038 0.045
BUN/(mmol-L "), x*s 5.36+1.67 5.49+1.95 t=—0.495 0.946
SCr/(umol*L "), x+s 74.561+24.60 74.57+22.42 t=—0.001 0.663
eGFR/(mL*min '*[1.73 m*] "), x£s 92.75+23.41 94.20+27.58 t=—0.460 0.687
proBNP/(pgsmL "), M (Q,, Oy) 117.15 (48.15, 398.23) 179.10 (64.46, 538.20) Z=—0.923 0.058
LVEF/%, xts 63.12+5.97 61.8816.68 t=1.567 0.165
Medication, n (%)
ACEI/ARB 192 (55.3) 39 (54.9) £ =0.004 0.951
B-blockade 303 (87.3) 58 (81.7) £=1.586 0.208
Statin 327 (94.2) 67 (94.4) 2 =0.002 0.966
CCB 96 (27.7) 16 (22.5) 21 =0.791 0.374
Metformin 51 (14.7) 9(12.7) 21 =0.196 0.658
Other hypoglycemic agents or RI 110 (31.7) 16 (22.5) 1=2351 0.126
Coronary lesion and surgical condition
Single vessel lesion, 1 (%) 175 (50.4) 31(43.7) 2 =1.081 0.299
Multi-vessel lesion, 1 (%) 172 (49.6) 40 (56.3) 7=1.081 0.299
Stent number, x s 1.34£0.75 1.42£0.77 t=—0.809 0.395
Urgent PCI, n (%) 54 (15.6) 15 (21.1) L=1324 0.250
Prior PCI, n (%) 98 (28.2) 27 (38.0) 1 =2.693 0.101
Prior CABG, n (%) 1(0.3) 0 £ =0.205 0.651
Adverse reaction
Bleeding event, n (%) 35(10.1) 17 (23.9) 2 =10.390 0.001

ACS: Acute coronary syndrome; BMI: Body mass index; HGB: Hemoglobin; RDW: Red blood cell distribution width; PDW:
Platelet distribution width; hs-CRP: Hypersensitive C reactive protein; FBG: Fasting blood glucose; TC: Total cholesterol; TG: Total
triglyceride; HDL-C: High-density lipoprotein-cholesterol; LDL-C: Low-density lipoprotein-cholesterol; BUN: Blood urea nitrogen;
SCr: Serum creatinine; eGFR: Estimated glomerular filtration rate; proBNP: Pro-brain natriuretic peptide; LVEF: Left ventricular
ejection fraction; ACEI/ARB: Angiotensin-converting enzyme inhibitor/angiotensin Il receptor blocker; CCB: Calcium channel
blocker; RI: Regular insulin; PCI: Percutaneous coronary intervention; CABG: Coronary artery bypass grafting; M (Q;, O,): Median
(lower quartile, upper quartile).
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Tab 2 Comparison of baseline data of ACS patients in low and high LDL-C groups

Index Low LDL-C N=226 High LDL-C N=141 Statistic P value
Demographic data
Male, n (%) 179 (79.2) 111 (78.7) £=0.012 0.913
Agel/year, x 63.21+38.14 61.954+9.43 t=1.354 0.243
BMI/(kgem ), x*s 24.64+2.97 2491+3.08 t=—0.832 0.326
Smoking, n (%) 65 (28.8) 61 (43.3) 2 =8.099 0.004
Medical history, 7 (%)
Hypertension 146 (64.6) 85 (60.3) 2 =0.694 0.405
Diabetes 65 (28.8) 38 (27.0) £=0.141 0.708
Acute myocardial infarction 35(15.5) 62 (44.0) 7 =36.232 0.001
Prior myocardial infarction 54 (23.9) 16 (11.3) 1 =8.855 0.003
Laboratory examination
HGB/(g*L "), x*s 138.89+15.39 141.06+12.08 t=—1423 0.322
RDW/%, x*s 12.78+0.67 12.81+0.74 t=—0.431 0.739
PDW/%, x*s 15.414+1.90 15.28+2.02 t=0.614 0.906
hs-CRP/(mg*L "), M (Q,, Q) 1.31(0.47, 3.02) 2.81(1.20, 6.41) Z=—3.611 0.001
FBG/(mmol+L "), x+s 6.01+1.97 6.44+2.32 t=—1.899 0.026
TC/(mmol-L™"), M (Q,, Ov) 3.43 (3.05, 3.80) 4.81 (4.40, 5.40) Z=—15.602 0.001
TG/(mmol-L "), M (Q,, Oy) 1.33 (0.98, 1.92) 1.82 (1.29, 2.52) Z=—4.753 0.001
HDL-C/(mmol*L™"), x+s 1.05+0.29 1.14+0.38 t=—2.585 0.011
BUN/(mmol-L "), x+s 5.38+1.65 5.58+1.56 t=—1.134 0.120
SCr/(umol-L™"), X+ 74.05+18.87 73.28+17.72 t=0.388 0.922
eGFR/(mLemin " '+[1.73 m*]""), X+ 92.47+21.91 94.72+24.07 1=0.919 0.641
proBNP/(pgemL "), M (Q,, Op) 79.57 (41.02, 220.90) 81.22 (33.44, 337.25) Z=—0.343 0.732
LVEF/%, x*s 61.984+5.50 60.59+5.59 t=2.227 0.016
Medication, 1 (%)
ACEI/ARB 113 (50.0) 82 (58.2) 1=2319 0.128
B-blockade 186 (82.3) 117 (83.0) £=0.028 0.868
Statin 212 (93.8) 133 (94.3) 2 =0.042 0.838
CCB 51(22.6) 36 (25.5) £ =0.442 0.516
Metformin 40 (17.7) 18 (12.8) =188 0.208
Other hypoglycemic agents or RI 56 (24.8) 34 (24.1) 2 =0.021 0.886
Coronary lesion and surgical condition
Single vessel lesion, 7 (%) 102 (45.1) 58 (4.1) 2 =0.564 0.453
Multi-vessel lesion, 7 (%) 119 (52.7) 83 (58.9) =1353 0.245
Stent number, x s 1.06+0.87 1.3340.70 t=22.723 0.001
Urgent PCI, n (%) 12 (5.3) 32 (22.7) £ =24.872 0.001
Prior PCI, n (%) 128 (56.6) 25(17.7) £ =54.068 0.001
Prior CABG, n (%) 3(1.3) 1(0.7) £=0.308 0.580
Adverse reaction, 7 (%)
Ticagrelor-related dyspnea 31(13.7) 33 (23.4) 2 =5.660 0.018
Bleeding event 27 (11.9) 22 (15.6) £ =1.003 0317

Low LDL-C group: LDL-C<{2.6 mmol/L; High LDL-C group: LDL-C=2.6 mmol/L. LDL-C: Low-density lipoprotein-
cholesterol; ACS: Acute coronary syndrome; BMI: Body mass index; HGB: Hemoglobin; RDW: Red blood cell distribution width;
PDW: Platelet distribution width; hs-CRP: Hypersensitive C reactive protein; FBG: Fasting blood glucose; TC: Total cholesterol; TG:
Total triglyceride; HDL-C: High-density lipoprotein-cholesterol; BUN: Blood urea nitrogen; SCr: Serum creatinine; eGFR: Estimated
glomerular filtration rate; proBNP: Pro-brain natriuretic peptide; LVEF: Left ventricular ejection fraction; ACEI/ARB: Angiotensin-
converting enzyme inhibitor/angiotensin I receptor blocker; CCB: Calcium channel blocker; RI: Regular insulin; PCI: Percutaneous

coronary intervention, CABG: Coronary artery bypass grafting; M (Q,, O,): Median (lower quartile, upper quartile).
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Tab 3 Multiple logistic regression analysis of risk

factors for ticagrelor-related dyspnea in ACS patients

Variable OR (95% CI) P value
Smoking 2.695 (1.236, 5.878) 0.013
AMI 1.667 (0.508, 5.468) 0.399
PMI 0.561 (0.153, 2.050) 0.382
hs-CRP 0.991 (0.971, 1.013) 0.430
FBG 0.954 (0.756, 1.203) 0.691
TC 0.958 (0.503, 1.825) 0.897
TG 0.869 (0.552, 1.368) 0.869
HDL-C 0.702 (0.155, 3.190) 0.647
LDL-C 1.963 (0.589, 6.545) 0.272
LVEF 0.998 (0.949, 1.084) 0.959
Stent number 0.915 (0.494, 1.695) 0.778
Urgent PCI 0.537(0.139, 2.071) 0.366
Prior PCI 0.977 (0.346, 2.755) 0.964

ACS: Acute coronary syndrome; AMI: Acute myocardial
infarction; PMI: Prior myocardial infarction; hs-CRP:
Hypersensitive C reactive protein; FBG: Fasting blood
glucose; TC: Total cholesterol; TG: Total triglyceride; HDL-C:
High-density lipoprotein-cholesterol; LDL-C: Low-density
lipoprotein-cholesterol; LVEF: Left ventricular ejection
fraction; PCI: Percutaneous coronary intervention; OR: Odds

ratio; CI: Confidence interval.
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