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- Intracoronary Imaging and Coronary Physiology
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CT or Invasive Coronary Angiography in Stable Chest
Pain

The DISCHARGE Trial Group

Pal Maurovich-Horvat, M.D., Ph.D., M.P.H., Maria Bosserdt, Ph.D., Klaus F. Kofoed, M.D.,
D.M.Sc., Nina Rieckmann, Ph.D., Theodora Benedek, M.D., Ph.D., Patrick Donnelly, M.D.,
José Rodriguez-Palomares, M.D., Ph.D., Andrejs Erglis, M.D., Cyril St&chovsky, M.D., Gintare
§akalyte, M.D., Nada Cemerli¢ Adi¢, M.D., Matthias Gutberlet, M.D., Ph.D., Jonathan D. Dodd,
M.D., Ignacio Diez, M.D., Gershan Davis, M.D., Elke Zimmermann, M.D., Cezary K¢pka, M.D.,
Radosav Vidakovic, M.D., Ph.D., Marco Francone, M.D., Ph.D., Matgorzata Ilnicka-Suckiel,
M.D., Ph.D., Fabian Plank, M.D., Ph.D., Juhani Knuuti, M.D., Rita Faria, M.D., Stephen Schroder,
M.D., Colin Berry, M.D., Luca Saba, M.D., Balazs Ruzsics, M.D., Ph.D., Christine Kubiak, Ph.D.,
Inaki Gutierrez-Ibarluzea, Ph.D., Kristian Schultz Hansen, Ph.D., Jacqueline Miiller-Nordhorn,
M.D., M.P.H., Bela Merkely, M.D., Ph.D., Andreas D. Knudsen, M.D., Ph.D., Imre Benedek,
M.D., Ph.D., Clare Orr, M.D., Filipa Xavier Valente, M.D., Ph.D., Ligita Zvaigzne, M.D., Vojtéch
Suchanek, M.D., Laura Zajanckauskiene, M.D., Filip Adi¢, M.D., Michael Woinke, M.D., Mark
Hensey, M.B., B.Ch., B.A.O., Iiiigo Lecumberri, M.D., Erica Thwaite, M.D., Michael Laule, M.D.,
Mariusz Kruk, M.D., Aleksandar N. Neskovic, M.D., Ph.D., Massimo Mancone, M.D., Donata
KuSmierz, M.D., Gudrun Feuchtner, M.D., Mikko Pietild, M.D., Ph.D., Vasco Gama Ribeiro, M.D.,
Tanja Drosch, M.D., Christian Delles, M.D., Gildo Matta, M.D., Michael Fisher, M.D., Ph.D.,
Balint Szilveszter, M.D., Ph.D., Linnea Larsen, M.D., Ph.D., Mihaela Ratiu, M.D., Ph.D., Stephanie
Kelly, B.Sc., Bruno Garcia del Blanco, M.D., Ph.D., Ainhoa Rubio, M.D., Zséfia D. Drobni, M.D.,
Birgit Jurlander, M.D., Ph.D., loana Rodean, M.D., Susan Regan, B.Sc., Hug Cuéllar Calabria,
M.D., Ph.D., Melinda Boussoussou, M.D., Thomas Engstrom, M.D., D.M.Sc., Roxana Hodas,
M.D., Adriane E. Napp, Ph.D., Robert Haase, M.D., Sarah Feger, M.D., Lina M. Serna-Higuita,
M.D., Konrad Neumann, Ph.D., Henryk Dreger, M.D., Matthias Rief, M.D., Viktoria Wieske, M.D.,
Melanie Estrella, Ph.D., Peter Martus, Ph.D., and Marc Dewey, M.D.

N Engl J Med 2022 ; 386:1591-602

ABSTRACT

BACKGROUND

In the diagnosis of obstructive coronary artery disease (CAD), computed tomography (CT) is
an accurate, noninvasive alternative to invasive coronary angiography (ICA). However, the
comparative effectiveness of CT and ICA in the management of CAD to reduce the frequency of
major adverse cardiovascular events is uncertain.
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METHODS

We conducted a pragmatic, randomized trial comparing CT with ICA as initial diagnostic imaging
strategies for guiding the treatment of patients with stable chest pain who had an intermediate
pretest probability of obstructive CAD and were referred for ICA at one of 26 European
centers. The primary outcome was major adverse cardiovascular events (cardiovascular death,
nonfatal myocardial infarction, or nonfatal stroke) over 3.5 years. Key secondary outcomes were
procedurerelated complications and angina pectoris.

RESULTS

Among 3561 patients (56.2% of whom were women), follow-up was complete for 3523 (98.9%).
Major adverse cardiovascular events occurred in 38 of 1808 patients (2.1%) in the CT group and in
52 of 1753 (3.0%) in the ICA group (hazard ratio, 0.70; 95% confidence interval [CI], 0.46 to 1.07;
P=0.10). Major procedure-related complications occurred in 9 patients (0.5%) in the CT group and
in 33 (1.9%) in the ICA group (hazard ratio, 0.26; 95% CI, 0.13 to 0.55). Angina during the final 4
weeks of follow-up was reported in 8.8% of the patients in the CT group and in 7.5% of those in the
ICA group (odds ratio, 1.17; 95% CI, 0.92 to 1.48).

CONCLUSIONS

Among patients referred for ICA because of stable chest pain and intermediate pretest probability
of CAD, the risk of major adverse cardiovascular events was similar in the CT group and the
ICA group. The frequency of major procedure-related complications was lower with an initial CT
strategy. (Funded by the European Union Seventh Framework Program and others; DISCHARGE
ClinicalTrials.gov number, NCT02400229.)
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Table 1. Characteristics of the Patients at Baseline.*

Characteristic
Median age (IQR) —yr
Female sex — no. (%)
Outpatient at time of enrollment — no. /total no. (%)
Type of chest pain — no. (%)%
Typical angina
Atypical angina
Nonanginal chest pain
Other
Median pretest probability of obstructive CAD (IQR) — %
Category for ICA referral — no./total no. (%)9

Clinical constellation suggesting high event risk, particularly with inad-
equate response to medical treatment

Severe angina, particularly with inadequate response to medical treatment

Intermediate pretest probability of CAD or LVEF <50% without typical
angina after functional testing showing ischemia

Low or intermediate event risk with inadequate response to medical
treatment

Intermediate pretest probability or LVEF <50% without typical angina
after nondiagnostic functional testing

Other|
Cardiovascular risk factor — no./total no. (%)**
Arterial hypertension
Diabetes mellitus
Hyperlipidemia
=1 Functional test performed before assigned intervention — no. (%) 11
Positive results
Negative results
Nondiagnostic

Score on EQ-5D visual-analogue scalei:

Score on SF-12v2 physical component summaryf§

Computed

Tomography
(N=1808)

61.3 (53.2-67.8)
1019 (56.4)
1386/1752 (79.1)

232 (12.8)
843 (46.6)
677 (37.4)

56 (3.1)

36.6 (28.8-46.2)

870/1802 (48.3)

354/1802 (19.6)
277/1802 (15.4)

189/1802 (10.5)
52/1802 (2.9)

60/1802 (3.3)

1102/1799 (61.3)
263/1799 (14.6)
874/1799 (48.6)
599 (33.1)
277 (15.3)
270 (14.9)
52 (2.9)
67.8£17.4
441191

Invasive Coronary

Angiography
(N=1753)

60.6 (53.0-67.4)
983 (56.1)
1327/1695 (78.3)

275 (15.7)
805 (45.9)
634 (36.2)

39 (2.2)

37.9 (29.5-46.5)

791/1745 (45.3)

397/1745 (22.8)
275/1745 (15.8)

177/1745 (10.1)
51/1745 (2.9)

54/1745 (3.1)

1020/1745 (58.5)
294/1742 (16.9)
832/1742 (47.8)
606 (34.6)
275 (15.7)
280 (16.0)
51 (2.9)
66.5£17.5
43.4193
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Table 2. Results of Diagnostic Strategy during Initial Management.*

Result

Median time from enrollment to initial intervention (IQR) — days¥
Initial intervention — no. (%)
cT
ICA
Did not have scheduled intervention
Diagnostic findings on assigned intervention — no. (%)
Obstructive CAD: =50% stenosis
1 vessel
2 vessels
High-risk anatomy§
Nonobstructive CAD: 1-49% stenosis
No sign of CAD
Nondiagnostic result
CT performed during initial management — no. (%)
ICA performed during initial management — no. (%) |
Type of access — no./total no. (%)
Radial artery
Femoral artery
Other artery or missing data¥*
Invasive procedure performed during initial management — no. (%) {7
PCI
CABG

Computed
Tomography
(N=1808)

3 (0-14)

1782 (98.6)
20 (1.1)
6 (0.3)

465 (25.7)
155 (3.6)
59 (3.3)
251 (13.9)
655 (36.2)
573 (31.7)
103 (5.7)
1784 (98.7)
404 (22.3)

343404 (84.9)
56/404 (13.9)
5/404 (1.2)

195 (10.8)
39 (2.2)

Invasive Coronary

Angiography
(N=1753)

12 (1-37)

31 (1.8)
1705 (97.3)
17 (1.0)

451 (25.7)
181 (10.3)
74 (4.2)
196 (11.2)
393 (22.4)
877 (50.0)

5(0.3)
35 (2.0)
1708 (97.4)

1514/1708 (88.6)
165/1708 (9.7)
29/1708 (1.7)

253 (14.4)
62 (3.5)
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100+
5.04
90 Hazard ratio, 0.70 (95% Cl, 0.46-1.07)
404 P=0.10 _ '
80— . Invasive coronary angiography
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0 6 12 18 24 30 36 42 48
Months since Randomization
No. at Risk
Invasive coronary angiography 1753 1714 1692 1664 1654 1496 1190 823 526
Computed tomography 1808 1773 1758 1741 1731 1541 1244 865 542
Figure 1. Time-to-Event Curves for the Primary Composite Outcome.
Shown is the cumulative incidence of the primary composite outcome of major adverse cardiovascular events, which
included cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke. The inset shows the same data on
an expanded y axis. The tick marks indicate censored data.
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Table 3. Primary and Secondary Outcomes.*

Outcome

Primary outcome

Major adverse cardiovascular events — no. (%)
Nonfatal myocardial infarction§
Nonfatal strokef
Cardiovascular death

Expanded major adverse cardiovascular events — no. (%)%

Cardiovascular death, myocardial infarction, stroke, transient ische-

mic attack, or major procedure-related complication
Vascular death or myocardial infarction
Cardiac death or myocardial infarction
All-cause death, myocardial infarction, or stroke
Secondary outcomes

Major procedure-related complications during initial management
—no. (%)19

Nonfatal myocardial infarction
Nonfatal stroke
Cardiac arrhythmia: ventricular tachycardia or fibrillation
Complication prolonging hospitalization by =24 hr|
Dissection of coronary artery or aorta
Cardiac arrest
Cardiac tamponade

Patient-reported outcome measures at follow-up**
Angina in the past 4 wk — no./total no. (%)
Health-related quality of life

Score on EQ-5D visual-analogue scalei:i:

Score on SF-12v2 physical component summary§§

Computed
Tomography
(N=1808)

38 (2.1)
23 (1.3)
10 (0.6)

7 (0.4)

50 (2.8)

25 (1.4)
27 (1.5)
68 (3.8)

9 (0.5)

3(0.2)
0
0
4(0.2)
2 (0.1)

152/1735 (8.8)

71.8+16.4
43.4:8.7

Invasive Coronary

Angiography
(N=1753)

52 (3.0)
20 (1.1)
20 (1.1)
14 (0.8)

80 (4.6)

24 (1.4)
30 (1.7)
83 (4.7)

33 (1.9)

10 (0.6)
1(0.1)
6(0.3)

11 (0.6)
2(0.1)
2(0.1)
1(0.1)

125 /1671 (7.5)

71.1£16.7
47.8:8.7

Effect Size
(95% CI)

0.70 (0.46 to 1.07)
1.11 (0.61 to 2.03)
0.48 (0.23 to 1.03)
0.48 (0.20 to 1.20)

0.60 (0.42 to 0.85)

1.01 (0.58 to 1.77)
0.87 (0.52 to 1.46)
0.79 (0.57 to 1.09)

0.26 (0.13 to 0.55)

1.17 (0.92 to 1.48) 1

0.31 (-0.76 to 1.38)(§
0.26 (-0.27 t0 0.78)(§
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FFR - Versus Angiography-Guided Revascularization
for Nonculprit Stenosis in STEMI and Multivessel
Disease — A Network Meta-Analysis

Ayman Elbadawi, MD, Alexander T. Dang, MD, Mohamed Hamed, MD, Mennaallah Eid, MD,
Meghana Prakash Hiriyur Prakash, MD, Mohammed Saleh, MD, Mohamed Gad, MD, Mamas A.
Mamas, MD, PHD, Faisal Rahman, MD, Islam Y. Elgendy, MD

J Am Coll Cardiol Intv 2022;15:656-666
© 2022 by the American College of Cardiology Foundation

ABSTRACT

OBJECTIVES

The aim of this study was to examine the efficacy and safety of fractional flow reserve (FFR) —
guided versus angiography-guided approaches for nonculprit stenosis among patients with acute
ST-segment elevation myocardial infarction (STEMI) and multivessel disease.

BACKGROUND
The optimal strategy to guide revascularization of nonculprit stenosis among patients with STEMI
and multivessel disease remains uncertain.

METHODS

Electronic databases were searched for randomized trials evaluating the outcomes of culprit-only
revascularization, angiography-guided complete revascularization (CR), or FFR-guided CR. A
pairwise meta-analysis comparing CR versus culprit-only revascularization and a network meta-
analysis comparing the different revascularization techniques were conducted. The primary outcome
was major adverse cardiac events (MACE).

RESULTS

The analysis included 11 trials with 8,195 patients. CR (ie, angiography-guided or FFR-guided CR)
was associated with a lower incidence of MACE (odds ratio [OR]: 0.46; 95% CI: 0.35 to 0.59),
cardiovascular mortality (OR: 0.63; 95% CI: 0.41 to 0.98), recurrent myocardial infarction (OR:
0.67; 95% CI: 0.48 to 0.95), and repeat ischemia-driven revascularization (OR: 0.26; 95% CI: 0.19
to 0.35). Network meta-analysis demonstrated that the incidence of MACE was lower with both
angiography-guided CR (OR: 0.43; 95% CI: 0.31 to 0.58) and FFR-guided CR (OR: 0.52; 95%
CI: 0.35 to 0.78) compared with a culprit-only approach, while there was no difference in risk for
MACE between angiography-guided and FFR-guided CR (OR: 0.81; 95% CI: 0.51 to 1.29).
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CONCLUSIONS

Among patients with STEMI and multivessel disease, CR, with angiographic or FFR guidance for
nonculprit stenosis, was associated with lower incidence of adverse events compared with culprit-
only revascularization. FFR-guided CR was not superior to angiography-guided CR in reducing
the incidence of adverse events. Future studies investigating other tools to risk-stratify nonculprit
stenoses are encouraged.
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TABLE 1 Baseline Characteristics of the Included Studies
Index
Hospitalization,  Staged After
Culprit-Only Angiography- FFR- Index PCI (% Delayed PCI Discharge Median Follow-Up
Study Year PCLn Guided, n Guided, n Within CR) (% Within CR) (% Within CR) DES % Duration, months
FLOWER-MI® 2021 577 586 4% 96% - FFR-guided CR 98.8% 36
Angio-guided CR 98.2%
COMPLETE> 2019 2,025 2016 - - 67.10% 32.90% Culprit only PCI 86.1% 36
Angio-guided CR 86.4
COMPARE 2017 590 - 295 83.40% 16.60% = Culprit only PCI 96.1% 12
ACUTE? FFR-guided CR IRA: 95.4%,
non-IRA: 96.8%
Hamza 2016 50 50 - 42% 58% - Culprit only PCI 100% 6
etal. " Angio-guided CR 100%
CVLPRIT?? 2015 146 150 - 69.8% 30.2% - Culprit only PCI 90.7% 12
Angio-guided CR 95.9%
DANAMI 3 2015 313 - 314 - 100% - Culprit only PCI 93% 27
PRIMULTI?' FFR-guided CR 95%
PRAGUE-13'° 2015 108 106 - - - 100% Culprit only PCI NA 38
Angio-guided CR NA
PRAMI'® 2013 231 234 - 100% - - Culprit only PCI 58% 23
Angio-guided CR 63%
Ghani et al. ° 2012 4 - 80 - - 100% Culprit only PCI 17.10% 36
FFR-guided CR 22.50%
Politi et al. 7 2010 84 130 - 50% - 50% Culprit only PCI 1.9% 30
Angio-guided CR 8.5%
HELP-AMI'® 2004 17 52 - 100% - - Culprit only PCI 100% 12
Angio-guided CR 100%
CR = complete revascularization; DES = drug-eluting stent(s); FFR = fractional flow reserve; IRA = infarct related artery; PCl = percutaneous coronary intervention.
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TABLE 2 Baseline Characteristics of Patients in the Included Trials

Nonculprit
Tobacco Killip Lesion

Study Intervention Age, y* Male, % Use, % HTN, % DM, % Class = 2, % Is LMCA, %
FLOWER-MI® FFR-guided CR 625 +11.0 85 40.1 432 18.3 6.7 1.2
Angiography-guided CR 61.9 £ 11.4 81.1 36.4 454 14.2 53 1.6
COMPLETE? Culprit-only PCI 624 +10.7 791 389 50.7 19.9 10.9 0.1
Angiography-guided CR 61.6 + 10.7 80.5 406 487 19.1 10.6 0.4
Compare- Culprit-only PCI 61 +10 763 48.7 47.8 15.9 5.1 0.0
Aute’ FFR-guided CR 62 +10 79.0 40.8 46.1 14.6 5.1 0.4
Hamaza et al'"® Culprit-only PCI 52.2 +10.6 86 78 36 100 (0] NA
Angiography-guided CR 56.4 + 1.5 82 72 26 100 2 NA
CVLPRIT? Culprit-only PCI 65.3 + 11.9 76.7 26.8 36.4 14.3 9.4 14
Angiography-guided CR 64.6 + 11.2 853 343 36.6 12.9 6.8 0.7
DANAMI-3— Culprit-only PCI 63 81 48 47 13 6 NA
PRIMULTF' FFR-guided CR 64 80 51 4 9 7 NA
PRAGUE-13'® Culprit-only PCI NA NA NA NA NA NA NA
Angiography-guided CR NA NA NA NA NA NA NA
PRAMI™ Culprit-only PCI 62 (33-90) 81 45 40 21 NA NA
Angiography-guided CR 62 (32-92) 76 50 40 15 NA NA
Ghani et al*® Culprit-only PCI 6141 80.5 475 425 5.0 24 NA
FFR-guided CR 62 +10 80 442 263 6.3 6.3 NA
Politi et al"” Culprit-only PCI 66.5 + 13.2 76.2 NA 59.5 238 NA NA
Angiography-guided CR 643 + 1.4 785 NA 56.9 16.2 NA NA
HELP AMI'® Culprit-only PCI 653+ 7.4 84.6 81.0 58.8 41.2 18.8 NA
Angiography-guided CR 63.5+ 124 88.2 66.6 36.5 1ns 20.0 NA

*Values are mean + SD or median (IQR).
DM = diabetes mellitus; HTN = hypertension; LAD = left anterior descending coronary artery; LMCA = left main coronary artery; NA = not available; RCA = right coronary
artery; other abbreviations as in Table 1.
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TABLE 2 Continued

Nonculprit Nonculprit
Nonculprit Lesion Is Lesion Anterior Mean Procedural Mean Contrast
Lesion Is LAD, % Circumflex, % Is RCA, % Infarct, % Duration, min® Volume, mL*
59.9 40.8 305 29.8 Index, 31 (21-45; Index, 148 (109.5-180);
staged, 35 (22-50) staged, 110 (71.8-170)
54.8 385 29.8 34.6 Index, 32 (20-46); Index, 140 (110-171.5);
staged, 30 (20-44) staged, 110 (80-150)
41.2 35.6/ 23.2 NA NA NA
38.0 36.4 253 NA NA NA
421 339 24 349 59 4+ 28 202 + 75
40.8 33.0 26.2 35.6 65 + 31 224 +104
NA NA NA NA NA NA
NA NA NA NA NA NA
48.0 137 30.8 35.6 41 (30-55.5) 190 (150-250)
426 13.3 313 36.0 55 (38-74) 250 (190-330)
NA NA NA 36 42 170
NA NA NA 33 76 280
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA 39/29 45 (32-60) 200 (150-260)
NA NA NA 29 63 (46-80) 300 (210-380)
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA 4.7 NA NA
NA NA NA 45.4 NA NA
NA NA NA NA 53+ 21 242 + 102

NA NA NA NA 69 + 32 341 £163
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Culprit-only  Complete Weight Weight Culprit-only  Complete Weight ~ Weight
Study Events Total Events Total 0Odds Ratio OR  95%Cl (fixed) (random) Study Events Total Events Total 0dds Ratio OR 1 (fixed) (random)
"

COMPLETE 2019 179 2016 339 2025 = 048 [040;0.59] 512% 204% COMPLETE 2019 96 2016 106 2025 & 54.9%
COMPARE ACUTE 2017 23 295 121 590 - 033 [0.20;0.52] 124% 130% COMPARE ACUTE 2017 4 295 10 50 —r 47%
Hamza et al. 2016 3 50 12 50 —e—i— 020 [0.050.77] 19%  32% Hamzaetal 20162016 1 4 50 ———p— 1.3%
CVLPRIT 2015 15 150 31 146 —_ 080] 47%  9.0% CVLPRIT2015 4 150 10 146 —t— 4.5%
b o DANAMI3PRIMULTI2015 15 314 11 313 e 9.8%

DANAMI3PRIMULTI2015 40 314 68 313 - 99%  14.1%
e | o,  PRAGUE-132015 6 106 7 108 C o 5.0%

PRAGUE-13 2015 17 106 15 108 — 21%  1.7%
k. o PRAMI2013 16 231 12 234 e 103%

PRAMI 2013 21 234 53 231 — 81% 11.3% A

A Ghani etal. 2012 4 80 0 4 — 0.8%

Ghani et al. 2012 28 80 14 41 . 20%  1.2%

. Politi et al. 2010 10 130 13 84 — . 09] 8. 8.1%
Politi et al. 2010 28 130 42 84 e 67% 102% o ot o0 1 52 o 17 102 0.04:26.19] 04%  06%
HELP-AMI 2004 1 52 6 17 049 [015163) 12%  38% A .
Fixed effect model 365 3427 701 3605 ° 0.46 [0.40; 0.53] 100.0% z Eied efectmocel foprsazy 13 S0t b 029 l"‘"f 1401 100.0% o

Random effects model < 0.88 [0.68; 1.14] - 100.0%
Random effects model <> 0.46 [0.35; 0.59] = 100.0%  pcierogeneity: 12 = 5%, = 00101, p = 0.40 T
Heterogeneity: 1% = 52%, 1 = 0.0739, p = 0.03 : e 01 0512 10
051 2 Better with Complete F - Complete
Better with Complete Revascularization Worse wnth Complete Revascularization All Cause Mortality
) Major Adverse Cardiac Events . , Culpritonly  Complete Weight Weight
Culprit-only  Complete Weight Weight  study Events Total Events Total 0Odds Ratio OR  95%Cl (fixed) (random)
Study Events Total Events Total Odds Ratio OR 95%-Cl (fixed) (random)
COMPLETE 2019 29 2016 160 2025 0.17 [0.11;0.25] 40.5%  20.8%
COMPLETE 2019 59 2016 64 2025 0.92 [0.64;1.32] 60.0% 46.7%  COMPARE ACUTE 2017 18 295 103 590 0.31 [0.18;0.52] 16.6%  16.8%
COMPARE ACUTE 2017 3 295 6 5% 1.00 [0.25;4.03] 38%  86%  Hamzaetal 20162016 150 6 50 0.15 [0.02,1.29] 15%  2.0%
CVLPRIT 2015 2 150 7 146 ——=—itl- 0.27 [0.05,1.31] 6.8%  6.8%  CVLPRIT2015 8 150 16 146 046 [0.19;1.11] 3.9%  9.0%
DANAMI 3 PRIMULTI 2015 5 314 9 313 + 055 [0.18;1.65] 86%  127%  DANAMI3 PRIMULTI 2015 7 314 52 313 0.11 [0.050.26] 13.1%  102%
PRAMI 2013 4 234 10 231 0.38 [0.12;1.24] 96%  11.5%  PRAMI2013 16 234 46 231 0.30 [0.16;0.54] 11.1%  14.6%
Politi et al. 2010 6 130 10 84 ; 036 [0.13;1.03] 112% 13.7%  Ghanietal. 2012 15 80 13 41 050 [0.21;1.18] 36%  9.3%
: Polit et al. 2010 14 130 28 84 : 024 [0.12,049] 7.8%  11.9%
Fixed effect model 9 3139 106 3389 < 0.73 [0.55; 0.99] 100.0% HELP-AMI 2004 9 52 6 17 e 038 [0.11;1.31] 1.9%  54%
Random effects model <> 0.63 [0.41; 0.98] - 100.0% ¥
Heterogeneity: 12 = 23%, 12 = 0.0727, p = 0.26 1 Fixed effect model 117 3321 430 3497 ° 0.23 [0.19; 0.29] 100.0% -
01 051 2 10 Random effects model <> 0.26 [0.19; 0.35] - 100.0%
Better with Complete Revascularization Worse with Complete Revascularization Heterogeneity: /? = 39%, v = 0.0820, p = 0.11
Cardiovascular Mortality 01 0512 10 .
Culprit-only — Weight Weight Better with Complete Revascularization Worse v{lm (?omp{a!n Revascularization
Study Events Total Events Total Odds Ratio OR 95%-Cl (fixed) (random) Repeat Revascularization
Culprit-only ~ Complete Weight Weight
COMPLETE 2019 109 2016 160 2025 | 0.67 [0.52; 0.86] 66.5% 34.8%
COMPARE ACUTE 2017 7 205 28 590 —= ; & 8.0% 1229  Study Events Total Events Total Odds Ratio OR 95%-Cl (fixed) (random)
Hamza et al. 2016 2016 1 50 2 50 0.9% 1.9%
CVLPRIT 2015 2 150 4 146 e 18%  38% COMPLETE 2019 26 2016 19 2025 - 138 [0.76; 250 96.6%  94.2%
DANAMI 3PRIMULTI2015 15 314 16 313 e 67% 150% COMPARE ACUTE 2017 2 295 1 59 402 [0.36;4452] 34%  58%
PRAGUE-13 2015 11 106 8 108 He— 3.1% 10.1%
ERAMI2013 ¢ 2% 120 23] = .13 86%  114%  Eiyed effect model 28 2311 20 2615 1= 1.47 [0.83; 2.61] 100.0% -
Ghani et al. 2012 14 80 0o 4 s 15 10 [1.05; 31| 54] 0.2% 1.4% # ey =
Politi et al. 2010 6 130 7 8 S 053 (017 164] 36%  7.8% Random effects model i oS- 1.47 [0.82; 2.61] - 100.0%
HELP-AMI 2004 1 52 117 0.31 lo 02; 5. 3|| 07%  1.5% Heterogeneity: I = 0%, v =0, p = 0.40 01 0512 10
Bl iflectmeddl 173 3427 246 3605 B L) {g-ﬂ: :.;:} 0 A Better with Complst Revascularization Worse with Complete Revascularization
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CENTRAL ILLUSTRATION Main Study Findings

Pairwise Meta-Analysis
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TABLE 3 Network Meta-Analysis Comparing the Clinical Outcomes

Culprit-Only PCI  Angiographic-Guided CR FFR-Guided CR

All-cause mortality
Culprit-only PCI
Angiographic-guided CR
FFR-guided CR

Cardiovascular mortality
Culprit-only PCI
Angiographic-guided CR
FFR-guided CR

Repeat revascularization
Culprit-only PCI
Angiographic-guided CR
FFR-guided CR

All recurrent Ml
Culprit-only PCI
Angiographic-guided CR
FFR-guided CR

Spontaneous recurrent Ml
Culprit-only PCI
Angiographic-guided CR
FFR-guided CR

Peri-procedural recurrent M|
Culprit-only PCI
Angiographic-guided CR
FFR-guided CR

Stent thrombosis
Culprit-only PCI
Angiographic-guided CR
FFR-guided CR

1.22 (0.97-1.55)
0.96 (0.57-1.64)

1.79 (0.98-3.26)
1.42 (0.51-3.99)

4.18 (2.92-5.97)
3.46 (2.23-5.38)

1.67 (1.12-2.49)
1.11 (0.64-1.95)

1.79 (1.37-2.34)
1.37 (0.83-2.28)

1.22 (0.39-3.85)
0.78 (0.19-3.22)

0.73 (0.42-1.27)
0.81(0.24-2.68)

0.82 (0.65-1.03)

0.79 (0.46-1.36)

0.56 (0.31-1.02)

0.79 (0.24-2.62)

0.24 (0.17-0.34)

0.83 (0.51-1.35)

0.60 (0.40-0.89)

0.67 (0.36-1.22)

0.56 (0.43-0.73)

0.77 (0.45-1.31)

0.82 (0.26-2.57)

0.64 (0.14-2.85)

1.37 (0.79-2.38)

1.10 (0.36-3.41)

1.04 (0.61-1.76)
1.27 (0.73-2.19)

0.70 (0.25-1.97)
1.26 (0.38-4.15)

0.29 (0.19-0.45)
1.21 (0.74-1.97)

0.90 (0.51-1.57)
1.50 (0.82-2.75)

0.73 (0.44-1.21)
1.30 (0.76-2.23)

1.28 (0.31-5.28)
157 (0.76-2.23)

1.24 (0.37-4.14)
0.91 (0.29-2.81)

Values are odds ratio (95% Cl). The top row represents the comparator.

CR = complete revascularization; FFR = fractional flow reserve; Ml = myocardial infarction; PCl = percuta-

neous coronary intervention.
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Defining Percutaneous Coronary Intervention
Complexity and Risk: An Analysis of the United
Kingdom BCIS Database 2006-2016

Majd Protty, MD, Andrew S.P. Sharp, MD, Sean Gallagher, MD, Vasim Farooq, MD, James C.
Spratt, MD, Peter Ludman, MD, Richard Anderson, MD, Margaret M. McEntegart, MD, Colm
Hanratty, MD, Simon Walsh, MD, Nick Curzen, PHD, Elliot Smith, MD, Mamas Mamas, DPHIL,
Tim Kinnaird, MD

J Am Coll Cardiol Intv 2022;15:39-49

ABSTRACT

OBJECTIVES
The authors used the BCIS (British Cardiovascular Intervention Society) database to define the
factors associated with percutaneous coronary intervention (PCI) procedural complexity.

BACKGROUND
Complex high-risk indicated percutaneous coronary intervention (CHIP-PCI) is an emerging
concept that is poorly defined.

METHODS

The BCIS (British Cardiovascular Intervention Society) database was used to study all PCI
procedures in the United Kingdom 2006-2016. A multiple logistic regression model was developed
to identify variables associated with inhospital major adverse cardiac or cerebrovascular events
(MACCE) and to construct a CHIP score. The cumulative effect of this score on patient outcomes
was examined.

RESULTS

A total of 313,054 patients were included. Seven patient factors (age >80 years, female sex,
previous stroke, previous myocardial infarction, peripheral vascular disease, ejection fraction <30%,
and chronic renal disease) and 6 procedural factors (rotational atherectomy, left main PCI, 3-vessel
PCI, dual arterial access, left ventricular mechanical support, and total lesion length >60 mm) were
associated with increased in hospital MACCE and defined as CHIP factors. The mean CHIP score/
case for all PCIs increased significantly from 1.06 £ 1.32 in 2006 to 1.49 + 1.58 in 2016 (P < 0.001
for trend). A CHIP score of 5 or more was present in 2.5% of procedures in 2006 increasing to 5.3%
in 2016 (P < 0.001 for trend). Overall in-hospital MACCE was 0.6% when the CHIP score was 0
compared with 1.2% with any CHIP factor present (P < 0.001). As the CHIP score increased, an
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exponential increase in-hospital MACCE was observed. The cumulative MACCE for procedures
associated with a CHIP score 4+ or above was 3.2%, and for a CHIP score 5+ was 4.4%. All other
adverse clinical outcomes were more likely as the CHIP score increased.

CONCLUSIONS

Seven patient factors and 6 procedural factors were associated with adverse in-hospital MACCE
and defined as CHIP factors. Use of a CHIP score might be a future target for risk modification.
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FIGURE 1 Multivariate Adjusted Baseline and Procedural Covariates Associated With In-Hospital MACCE
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Multivariate adjusted baseline and procedural covariates associated with in-hospital MACCE in patients undergoing PCl in the United Kingdom
2006-2016 (red highlight indicates statistically significant variables associated with in-hospital MACCE). 3VD = 3-vessel disease;

ACS = acute coronary syndrome; CABG = coronary artery bypass grafting; CCS = Canadian Cardiovascular Sodiety; EF = ejection fraction;
LRV = last remaining vessel; LV = left ventricular; MACCE = major adverse cardiac or cerebrovascular event(s); Ml = myocardial infarction;
NYHA = New York Heart Association; PCl = percutaneous coronary intervention; PVD = peripheral vascular disease.
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FIGURE 2 Distribution of CHIP Factors/Case
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Distribution of CHIP factors/case in patients undergoing PCl in the United Kingdom 2006-2016. CHIP = complex high-risk indicated PCl; PCl = percutaneous coronary
intervention.
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TABLE 1 Temporal Trends in CHIP Score and CHIP Factors During PCl in the United Kingdom 2006-2016

2006 2007 2008 2009 2010 20m 2012 2013 2014 2015 2016 P Value®
Any CHIP factor 58.8 60.0 60.4 61.5 62.8 63.6 64.6 66.2 67.3 67.6 68.6 <0.001
CHIP score/case 1.06 +1.32 1.12 £ 1.38 1.19 + 145 1.23 +£1.47 1.27 £ 1.50 1.31+ 153 1.38 £ 1.58 1.42 +1.58 1.46 + 1.58 1.45 +1.57 1.49 + 1.58 <0.001
CHIP 4+ of all PCI 54 6.0 7.2 774 82 8.6 9.8 105 103 103 10.8 <0.001
CHIP 5+ of all PCI 25 3.1 36 39 4.2 43 4.9 5.1 5.0 5.0 53 <0.001
Female 26.3 26.1 26.1 25.8 25.7 255 25.9 25.1 255 253 25.0 <0.001°
Age =80y 7.0 76 8.6 95 104 ne 127 13.2 13.6 13.6 14.1 <0.001
Previous stroke 33 36 39 47 4.7 4.6 4.6 4.8 4.6 4.7 43 <0.001
PVD 47 4.7 55 6.0 6.7 6.2 6.4 6.3 6.3 S 5.2 <0.001
Previous MI 304 322 32.0 325 339 345 341 345 344 345 35.6 <0.001
Chronic renal disease 24 28 28 28 32 28 32 34 36 35 34 <0.001
Ejection fraction <30% 4.0 45 523 4.9 41 4.0 45 4.7 45 4.6 47 0.340
Rotational atherectomy 0.9 1.2 18 2.0 25 29 36 39 39 36 4.1 <0.001
Left main stem PCI 3.0 29 3.1 37 37 4.7 4.8 6.1 6.5 6.4 6.8 <0.001
Lesion length =60 mm 2.0 2.1 3.0 31 35 4.0 4.7 5.0 6.1 6.6 6.8 <0.001
Three-vessel PCI 13 1.8 2.0 1.9 19 21 22 21 23 23 27 <0.001
Dual arterial access 17 33 23 28 32 35 4.2 29 5.4 6.1 6.2 <0.001
Planned LV support 0.7 0.6 0.7 0.5 0.5 0.5 0.5 0.4 03 03 0.2 <0.001°
Values are % or mean = SD. *P value for trend. ®significance for downward trend.

CHIP = plex high-risk and indicated PCI; LV = left ventricular; MI = myocardial infarction; PCI = perc coronary intervention; PVD = periph vascular disease.
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TABLE 2 Crude Clinical Outcomes for Each CHIP Factor During PCl in the United Kingdom
2006-2016
In-Hospital Acute

In-Hospital In-Hospital Major Procedural

MACCE, % Mortality, % Bleeding, % Complication, %
Overall outcomes in study population 1.0 0.4 0.7 4.0
No CHIP factor/procedure 0.6 0.1 03 33
Any CHIP factor/procedure 12 0.6 0.8 4.4
Previous MI 1.2 0.6 0.7 4.0
Female 13 0.6 12 4.7
Total lesion length =60 mm 5 0.7 11 9.4
Age =80y 19 1.2 1.2 4.6
Previous stroke 19 11 0.9 4.8
Dual arterial access 1.9 1.0 20 7.4
PVD 22 13 1.1 5.0
Rotational atherectomy 23 13 20 71
Left main stem PCl 25 1.6 13 6.7
Chronic renal disease 28 2.0 11 4.0
Ejection fraction <30% 3.0 22 0.9 45
Three-vessel PCI 3.0 117/ 12 71
Planned LV support 15.2 1.4 6.6 14.8
Abbreviations as in Table 1.

CENTRAL ILLUSTRATION In-Hospital Major Adverse Cardiac or Cerebrovascular Events

CHIP Scores and Associated MACCE for United Kingdom
PCI, N = 313,054
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Protty, M. et al. J Am Coll Cardiol Intv. 2022;15(1):39-49.

Red bars plot in-hospital major adverse cardiac or cerebrovascular events (MACCE) by the number of complex high-risk indicated PCl (CHIP) factors present in patients
undergoing percutaneous coronary intervention (PCl) in the United Kingdom 2006-2016. Yellow circles plot cumulative in-hospital MACCE of that number of factors
or more/case, that is, cumulative in-hospital MACCE of 3 or more CHIP factors/case is 3.0%.
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FIGURE 3 In-Hospital Mortality and Major Bleeding, and Procedural Complications by the Number of CHIP Factors Present
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(Left) Bars indicate in-hospital mortality by the number of CHIP factors present. The cumulative mortality for procedures associated with a score of CHIP 5+ was 3.3%.
(Middle) Bars indicate in-hospital major bleeding (MB) by the number of CHIP factors present. The cumulative in-hospital MB of that number of factors or more/case.
(Right) Bars indicate procedural complication by the number of CHIP factors present. The cumulative procedural complications of that number of factors or more/case.
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Distal or Traditional Transradial Access Site for
Coronary Procedures: A Single-Center, Randomized
Study

Grigorios Tsigkas, M.D., Ph.D., Angeliki Papageorgiou, M.D., Athanasios Moulias, M.D., Ph.D.,
Andreas P. Kalogeropoulos, M.D., MPH, Ph.D., Chrysanthi Papageorgopoulou, M.D., Ph.D.,
Anastasios Apostolos, M.D., Amalia Papanikolaou, M.D., Georgios Vasilagkos, M.D., Periklis
Davlouros, M.D., Ph.D.

J Am Coll Cardiol Intv 2022;15:22-32

ABSTRACT

OBJECTIVES

This study aimed to compare the efficacy and safety of the distal transradial approach (dTRA)
versus the conventional transradial approach (TRA) for coronary angiography and percutaneous
coronary interventions.

BACKGROUND
The recommended approach for coronary procedures is TRA. However, it is associated with radial
artery occlusion (RAQO). The dTRA could potentially decrease the incidence of RAO.

METHODS

One thousand forty-two consecutive patients were randomized (1:1) to right dTRA or TRA. The
primary endpoint was the rate of RAO, which was evaluated by Doppler ultrasound at 60 days after
randomization.

RESULTS

Five hundred eighteen and 524 patients were randomized to dTRA and TRA, respectively. Follow-
up Doppler evaluation of the radial artery was accomplished in 404 (78.0%) patients in the dTRA
group and 392 (74.8%) in the TRA group. The rate of RAO was significantly reduced in the dTRA
group compared with TRA group (3.7% vs 7.9%, respectively; P = 0.014). The rate of successful
sheath insertion was lower in the dTRA group compared with the TRA group (78.7% vs 94.8%,
respectively; P < 0.001). More punctures (median = 2 [IQR: 1-3] vs median = 1 [IQR: 1-2]; P <
0.001) and a longer time (120 vs 75 seconds; P < 0.001) were required for sheath insertion in the
dTRA group compared with the TRA group. The hemostasis time was shorter in the dTRA group
compared with the TRA group (60 vs 120 minutes; P < 0.001). The dose area product was higher
in the dTRA group (median = 32,729 in the dTRA vs 28,909 cGy/cm’ in the TRA group; P = 0.02).



I = av)

No significant differences were observed in the secondary safety endpoints (bleeding [Bleeding
Academic Research Consortium > 2] and severe radial artery spasm).

CONCLUSIONS
According to our study, dTRA was associated with a lower rate of forearm RAQO, a shorter time of

hemostasis, a higher crossover rate and dose area product, and a longer procedural time compared
with TRA.

KEY WORDS
anatomical snuffbox, distal radial artery, percutaneous coronary interventions, radial artery
occlusion, transradial access.
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CENTRAL ILLUSTRATION Distal Transradial Compared With Traditional Transradial Strategy
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Tsigkas, G. et al. J Am Coll Cardiol Intv. 2022;15(1):22-32.

The distal transradial approach (dTRA) strategy for coronary angiography (CAG) and/or percutaneous coronary intervention (PCl) is associated with a lower rate of
radial artery occlusion (RAO), a longer procedure time, and higher dose area product (DAP) and crossover rates compared with the transradial approach (TRA). (A)
The rate of forearm radial artery occlusion in dTRA (snuffbox) vs TRA (radial). (B) The procedure time required in dTRA (snuffbox) vs TRA (radial). (C) The radiation
dose (DAP) in dTRA (snuffbox) vs TRA (radial). (D) The crossover rate of the access site in dTRA (snuffbox) vs TRA (radial). Error bars represent 95% Cl.
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FIGURE 1 The Modified Early Discharge After Transradial Stenting of Coronary Arteries Study Hematoma Classification After the
Distal Transradial or Conventional Transradial Approach
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1l: Up to 10cm proximal to the styloid process
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IV: Arm above the elbow
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FIGURE 2 The Study Flowchart

Study interruption
March 2020 — May
2020 due to COVID-

1357 Patients screened 19 pandemic

May 2019-February 2020,

June 2020-February 2021

Patients excluded; N=315:
STEMI: n=150,
arteriovenous fistula: n=15,
prior CABG: n=45, non
palpable radial artery;

n=135, orthopedic issues:
n=3, high probability for
non-compliance; n=87

Distal transradial Transradial access
Lost to follow access (ATRA) (TRA) Lost to follow-
up: n=114 . . up; n=132
n=518 n=524
Withdrawn Withdrawn
consent; n=91 consent: n=91

Inability to Inability to

contact; n=21 contact; n=35

Deaths; n=2 Doppler Doppler Deaths: n=6
follow-up, follow-up,
n=404 n=392

[CABG = coronary artery bypass grafting; COVID-19 = coronavirus disease-2019; dTRA = distal transradial approach; STEMI = ST-segment elevation myocardial
infarction; TRA = transradial approach.
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TABLE 1 Patients’ Baseline Characteristics

dTRA (n = 518) TRA (n = 524)
Age (y) 66 (58.0-73.0) 66 (57.0-73.5)
Male 395 (76.3) 396 (75.6)
BMI (kg/m?) 27.7 (25.7-31.2) 28 (25.6-31.2)
Current smoker 168 (32.6) 169 (32.3)
Dyslipidemia 293 (56.7) 264 (50.5)
Diabetes mellitus 152 (29.4) 158 (30.2)
Hypertension 324 (62.7) 290 (55.4)
PAD 40 (7.7) 33 (6.3)
Prior CVA 12 (2.3) 16 (3.1)
CKD (eGFR < 60 mL/min per 1.73 m?)? 88 (17.0) 76 (14.5)
Chronic kidney disease in dialysis 7 (1.4) 5 (1.0)
Prior PCI 105 (20.3) 129 (24.7)
Prior right dTRA 5(1.0) 6 (1.1)
Prior right TRA 72 (13.9) 83 (15.8)
Current medical therapy

Aspirin 293 (56.6) 299 (57.1)

P2Y;, inhibitor 204 (39.4) 211 (40.3)

Oral anticoagulation 118 (22.8) 119 (22.7)

ACE inhibitor/ARB 265 (51.2) 281 (53.6)

Beta-blocker 305 (59.0) 317 (60.5)

CCB 105 (20.3) 81 (15.5)

Nitrates 49 (9.5) 54 (10.3)

Statin 328 (63.4) 338 (64.5)
Laboratory findings

Hematocrit (%) 42 (39-45) 42.45 (45.6-39.0)

Platelets (103/mm?) 225 (188.5-274.0) 224 (186.0-276.0)

Urea (mg/dL) 38 (32-49) 38 (30-46)

Creatinine (mg/dL) 0.9 (0.80-1.09) 0.9 (0.80-1.10)
Indication for CAG

Unstable angina 66 (12.7) 78 (14.9)

NSTEMI 98 (18.9) 96 (18.4)

Chronic coronary syndrome 226 (43.6) 217 (41.5)

Valvulopathy, preoperative 40 (7.7) 43 (8.2)

Left ventricular systolic dysfunction 27 (5.2) 41 (7.8)

Other 61 (11.7) 49 (9.3)
Values are median (IQR [Q1-Q3]) or n (%). eGFR was calculated using the Cockcroft-Gault formula.

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; BMI = body mass index;
CABG = coronary artery bypass grafting; CAG = coronary angiography; CCB = calcium channel blocker;
CKD = chronic kidney disease; CVA = cerebrovascular accident; dTRA = distal transradial approach;
eGFR = estimated glomerular filtration rate; NSTEMI: non-ST-segment elevation myocardial infarction;
PAD = peripheral arterial disease; PCl = percutaneous coronary intervention; TRA = conventional transradial
approach.
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TABLE 2 Procedural Characteristics and Outcomes
dTRA (n = 518) TRA (n = 524) P Value
Sheath size 0.984
5-F 324 (62.5) 329 (62.8)
6-F 191 (36.9) 192 (36.6)
7-F 3 (0.6) 3(0.6)
Diagnostic study
CAG 518 (100) 524 (100)
FFR 17 (3.3) 14 (2.7) 0.589
IVUS 11 (2.1) 8 (1.5) 0.497
oCT 1(0.2) 6 (1.1) 0.124
PCI? 138 (26.6) 118 (22.5) 0.131
1-vessel PCI 115 (22.2) 96 (18.3)
2-vessel PCI 23 (4.4) 19 (3.6)
3-vessel PCl 0 0
LM PCI 2(0.4) 3(0.6)
Number of stents 0.109
1 73 (14.1) 61 (11.6)
2 44 (8.5) 37 (7.0)
=3 19 3.7) 17 3.2)
Number of diagnostic catheters 0.034
1 321 (62.0) 292 (55.7)
2 174 (33.6) 206 (39.3)
>3 17 (3.3) 21 (4.0)
Number of guiding catheters 0.339
1 122 (23.6) 106 (20.2)
2 13 (2.5) 15 (2.9)
=3 3(0.6) 2(04)
Total procedure time (min) 14 (9-23) 11 (8-19) <0.001
Contrast volume (mL) 71 (50-118) 70 (53-104) 0.526
Fluoroscopy time (min) 2.1 (1.1-4.8) 2.0 (1.2-4.3) 0.577
DAP (cGy/cmz) 32,729 (20,588-54,112) 28,909 (19,855-46,356) 0.020
Values are median (IQR [Q1-Q3]) or n (%). *We make a special mention to the patients who underwent LM PCI.
They are also accounted in the total number of vessels PCI.
DAP = dose area product; FFR = fractional flow reserve; IVUS = intravascular ultrasound; LM = left main
coronary artery; OCT = optical coherence tomography; other abbreviations as in Table 1.
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FIGURE 3 The Kendall Tau-b for the Occurrence of Modified Early Discharge After
Transradial Stenting of Coronary Arteries Study Hematomas in the Distal
Transradial Approach (Snuffbox) Versus the Transradial Approach (Radial)
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FIGURE 4 The Hemostasis Time Required in the Distal
Transradial Approach (Snuffbox) Versus the Transradial
Approach
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The box represents the middle 50% of values (IQR), the
horizontal line within the box represents the median, the ends
of the box represent the 25th and 75th percentiles, the
whiskers correspond to values + 1.5 times the IQR on each
side, and the markers correspond to outliers (values outside
the whiskers).
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TABLE 3 Arterial Access-Related Outcomes

dTRA (n = 518) TRA (n = 524)

Successful sheath insertion 408 (78.7)
Crossover of access site 113 (21.8)
Failure to puncture 24 (4.6)
Failure to insert sheath's wire 78 (15.1)
Other® 8 (1.5
Failure to accomplish the procedure (CAG/PCI)® 3(0.6)
Number of skin punctures 2(1-3)
Duration of sheath insertion (s) 120 (60-251)
Pain assessment scale (visual analog scale 0-10) 3(2-5)
Time required for hemostasis (min) 60 (60-120)
Bleeding (BARC =2) 0
Severe spasm 1(0.2)
Hematoma (mEASY =Il) 4 (0.8)
Doppler follow-up 404 (78.0)
Days to follow-up 46 (32-85)
Forearm RAO 15 (3.7)
Isolated distal RAO 4 (1.0)
Pseudoaneurysm 70.7)
Arteriovenous fistula 2(0.5)

P Value
497 (94.8) <0.001
29 (5.5) <0.001
6 (1.1) <0.001
16 (3.1) <0.001
5(1.0) 0.419
2(0.4) 0.685
1(1-2) <0.001
75 (50-120) <0.001
3 (2-5) 0.652
120 (60-180) <0.001
0 —
0 (0.0 0.024
8 (1.5) 0.385
392 (74.8) 0.243
44 (31-75) 0.09
31(7.9) 0.014
0 (0.0) 0.124
16 (4.1) 0.057
0 (0.0 0.499

CAG/PCI.

asin Table 1.

Values are median (IQR [Q1-Q3]) or n (%). *The main reason was failure to sheath insertion because of
severe spasm or severe radial artery's tortuosity. °In 3 dTRA cases and 2 TRA cases, the access site was switched
after successful sheath insertion because of anatomical reasons (eg, loops) that hindered the completion of

BARC = Bleeding Academic Research Consortium; mEASY = modified Early Discharge After Transradial
Stenting of Coronary Arteries Study hematoma classification; RAO = radial artery occlusion; other abbreviations

FIGURE 5 The Crossover Rate of the Access Site Over
Quartiles of Study Time in the Arm of the Distal
Transradial Approach
40%
P=0.073
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Error bars represent the 95% ClI.
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