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SCAI Quality Measures for Prevention 
of Major Femoral Bleeding:

1st recommendation:
Use radial instead of femoral access for 
PCI, if possible, especially in patients at 
high risk of bleeding, including ACS. In the 
RIVAL trial, transradial PCI was associated 
with a 64% reduction in access-site 
bleeding (ACUITY trial definition) compared 
with transfemoral PCI in patients with both 
non-STEMI and STEMI.
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Eur Heart J, Volume 39, Issue 2, 07 January 2018, Pages 119–177, https://doi.org/10.1093/eurheartj/ehx393

The content of this slide may be subject to copyright: please see the slide notes for details.
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Bleeding complications have 
decreased but are still bad!

JACC CI 2008;1:202-9
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Peter J. Mason. Circulation: Cardiovascular Interventions. An Update 
on Radial Artery Access and Best Practices for Transradial Coronary 
Angiography and Intervention in Acute Coronary Syndrome: A 
Scientific Statement From the American Heart Association, Volume: 
11, Issue: 9, DOI: (10.1161/HCV.0000000000000035) © 2018 American Heart Association, Inc.
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Mortality is lower with radial 
access in STEMI

Rival Trial; Mehta et al J AM Coll Cardiol 2012;60:2490-9
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Matrix: improved outcomes with radial

Lancet 2018;392:835-848
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Most common rationalization 
for using femoral access

“ It’s better for high risk or 
complex interventions”
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Michael Megaly. Circulation: Cardiovascular Interventions. Radial 
Versus Femoral Access in Chronic Total Occlusion Percutaneous 
Coronary Intervention, Volume: 12, Issue: 6, DOI: 
(10.1161/CIRCINTERVENTIONS.118.007778) © 2019 American Heart Association, Inc.
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Radial Vs Femoral Access for 
Cath/PCI

Mario Goessl, MD PhD
Director, Transcatheter Valve Therapies

LAAO Program
IC Fellowships

In Favor of Femoral Access
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DISCLOSURES

• I HAVE NEVER LOST A DEBATE … EVER

Pre Debate Post Debate

Goessl

Burke

MHIF Cardiovascular Grand Rounds 

24 of 89



Why Go Radial … 
earlier mobilization?
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Journal of Cardiovascular Nursing 2021, ahead of print
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SAMOVAR

• Immediate vs 2h mobilization
• No difference 
• Of 2027 patients (IM, 1010; BR, 1017), 40% underwent PCI. The 

primary outcome* was recorded in 0.7% patients randomized to IM 
versus 0.5% in BR (P = .58). There was no difference in the incidence 
of small hematoma, whereas persistent oozing was seen slightly more 
often after IM compared with BR (12% vs 9%, P = .04).

*The primary end point was a composite of greater than 5 cm of groinhematoma, retroperitoneal hematoma, pseudoaneurysm,and/or bleeding requiring transfusion.
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Why Go Radial … 

how about
radiation?
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Radial Radiation

• Radiation exposure of operators was significantly higher using the 
radial route when compared with the femoral route for both CAs and 
CAs followed by ad hoc PCIs: 29.0 [1.0-195.0] microSv vs. 13.0 [1.0-
164.0] microSv; P < 0.0001 and 69.5 [4.0-531.0] microSv vs. 41.0 [2.0-
360.0] microSv; P = 0.018, respectively. Similarly, radiation exposure 
of patients was significantly higher using the radial route when 
compared with the femoral route for both CAs and CAs followed by 
ad hoc PCIs.
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Why Go Radial … 
the mortality myth?
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J Am Coll Cardiol Intv 2016;9:1419–34
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RESULTS 

Twenty-four studies enrolling 22,843 participants were included. 
Compared with femoral access, radial access was associated with a significantly 
lower risk for all-cause mortality (odds ratio [OR]: 0.71; 95% confidence 
interval [CI]:0.59 to 0.87; p=0.001, number needed to treat to benefit [NNTB] 
=160), major adverse cardiovascular events (OR: 0.84; 95% CI: 0.75 to 0.94; 
p=0.002; NNTB=99), major bleeding (OR: 0.53; 95% CI: 0.42 to 0.65; p <0.001; 
NNTB=103), and major vascular complications (OR: 0.23; 95% CI: 0.16 to 
0.35; p < 0.001; NNTB=117). 

Learning curve … ~ 50 PCI necessary 

J Am Coll Cardiol Intv 2016;9:1419–34
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J Am Coll Cardiol Intv 2016;9:1419–34

For RIVAL data needed to be extracted, corresponding author etc
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RIVAL (the original)

Lancet 2011; 377: 1409–20
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Interpretation 
Radial and femoral approaches are both safe and effective for 
PCI. However, the lower rate of local vascular complications
may be a reason to use the radial approach.

RIVAL (the original)
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RIVAL (the treatment effect analysis)
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Conclusions
In patients with STEMI, radial artery access reduced the primary outcome and mortality. No 
such benefit was observed in patients with NSTEACS. The radial approach may be 
preferred in STEMI patients when the operator has considerable radial experience.

… if a reduction in bleeding-related complications was 
associated with lower mortality, it might most likely be 
detected in the STEMI group of patients. 
… higher rate of PCIs (90%) compared with NSTEACS patients 
(50% to 60%), exposing them to a higher frequency of access 
site complications. 
… more potent initial and subsequent antiplatelet and 
antithrombotic therapies (as well as fibrinolytic therapy) … the 
risk-adjusted rate of bleeding (particularly access-site bleeding) 
is higher, making the association between bleeding and 
mortality more readily detectable in this population

STEMI subgroup: 
30-day mortality was significantly lower with radial access
(1.3%vs 3.2%), which cannot be explained by the very 
low rates of bleeding at 0.84% (radial access) vs 0.91% 
(femoral access).
The majority of deaths occurred in patients who had 
neither a major bleed nor an access site complication.

Because randomization did not stratify patients by STEMI 
and non-STEMI, any comparison in the patients with STEMI 
is a subgroup analysis and prone to potential differences 
between access groups that may confound the relationship.
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JAMA Cardiol. 2020;5(2):126-134
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SAFARI-STEMI

• CONCLUSIONS AND RELEVANCE No significant differences were 
found for survival or other clinical end points at 30 days after the use 
of radial access vs femoral access in patients with STEMI referred for 
primary PCI. However, small absolute differences in end points cannot 
be definitively refuted given the premature termination of the trial.

• Kapadia: best clinical practice vs real world may be the difference?
>> do we need to teach better femoral access?

JAMA Cardiol. 2020;5(2):126-134
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JAMA Cardiol. 2020;5(2):126-134

SAFARI-STEMI – Updated Meta-Analysis
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Conclusions

• Stable CAD ?
• NSTEMI ?

• Radial STEMI appeared to be the one MANTRA
>> debunked by SAFARI

• PLUS: what if we do ultrasound-guided access? REBIRTH
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Burke …
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Thank you!
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MATRIX

Lancet 2015; 385: 2465–76
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Findings 
We randomly assigned 8404 patients with acute coronary syndrome, with or without ST-segment elevation, to 
radial (4197) or femoral (4207) access for coronary angiography and percutaneous coronary intervention.
369 (8・8%) patients with radial access had major adverse cardiovascular events, compared with 429 (10・
3%) patients with femoral access (rate ratio [RR] 0・85, 95% CI 0・74–0・99; p=0・0307), non-significant at 
α of 0・025. 410 (9・8%) patients with radial access had net adverse clinical events compared with 486 (11
・7%) patients with femoral access (0・83, 95% CI 0・73–0・96; p=0・0092). The difference was driven by 
BARC major bleeding unrelated to coronary artery bypass graft surgery (1・6% vs 2・3%, RR 0・67, 95% CI 
0・49–0・92; p=0・013) and all-cause mortality (1・6% vs 2・2%, RR 0・72, 95% CI 0・53–0・99; 
p=0・045).

Interpretation In patients with acute coronary syndrome undergoing invasive management, radial as compared
with femoral access reduces net adverse clinical events, through a reduction in major bleeding and all-
cause mortality.
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How on earth does mortality improve when 
we go radial?
• Different stents >>> No
• Different procedure time >>> No
• Same proceduralists

• Is it all about the bleeding?

• Is it really true?

MHIF Cardiovascular Grand Rounds 

47 of 89



The North American COVID-19 STEMI Registry

Santiago Garcia, MD
On Behalf of NACMI Investigators
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Outline

1. STEMI and other CV emergencies during COVID-19 pandemic
2. Late Presentations/OHCA data 
3. NACMI- Main results and subgroups
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Where did the heart attacks go? 

Garcia et al. JACC 2020 
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Where did the heart attacks go? 
Expanded analysis 17 STEMI Program, 4 US regions

Garcia et al. CCI 2020
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Where did the heart attacks go? 
Expanded analysis 17 STEMI Program, 4 US regions

Garcia et al. CCI 2020

D2B: Increased 20 minutes
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STEMI Volume  
Comparison by COVID Incidence
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STEMI Volume 
Comparison by Initiation of stay at home orders
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James B Herrick (1861–1954)
Certain clinical features of sudden obstruction of the coronary arteries. 

JAMA 1912; 59:2015-20

“The importance of absolute rest in bed for several days is clear.”
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“The prevailing view is that patients with cardiac 
disease are expected to die in bed. If fatalities occur 
out of bed, the physician is held culpable”
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Myocardial mortality rates in the early era 
of coronary reperfusion

From Ven de Werf. Eur Heart J 2014;35:2510-15.

3 decades of progress in 
STEMI care

lost in 2 months? 
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Marijon et al. Lancet 2020

Where did the heart attacks go?
To the morgue 
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58% Increase in out of hospital 
cardiac arrest in Italy
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Cardiac Arrest 
911 Calls in NYC

The Economist. graphic-detail/2020/04/13/
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Other CV Emergencies: 
Where did the strokes go?

NEJM May 2020 
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Emergency Department Volume by Day and Timeline of Key Events

P<0.001

Wong L, et al.  Catalyst Published May 14, 2020. doi: 10.1056/CAT.20.0193
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Late Presentations
• 67 yo female
• Did not present to ED due to fear of 

contracting COVID 
• 14 hours later Q-waves inferiorly
• Failed PCI  

Alsidawi S et al. JACC Case reports. 
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Late Presentations
5-days later

Alsidawi S et al. JACC Case reports. 
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MHI Case #2 
Anterior MI, fear of contracting COVID, presented 1 week later in heart failure

Elected palliative care, died from free wall rupture 
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When COVID and Heart attacks Coexist

• Patients with cardiovascular disease have increased risk of mortality 
with COVID-19

• 15-28% of COVID+ patients admitted to the hospital have elevated 
Troponin

• Some advocated for a shift to pharmacological reperfusion 
• Dismal prognosis (72% mortality in NYC)

Futility ??
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#CardioTwitter : STEMI in COVID with non-obstructive CAD
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North American COVID Myocardial Infarction 
Registry (NACMI): A Unique Collaboration 

Am Heart J. 2020 Sep;227:11-18. 
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NACMI-Initial Results 

Garcia et al. JACC 2021
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US NACMI         305 COVID Positive            521PUI 

<10 11-50 51-100 >100

Total number of patients  
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Canada NACMI         26 COVID Positive        124 PUI 

<10 11-50 51-100 >100

Total number of patients  
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Baseline characteristics of COVID Positive and PUI 
COVID positive 

(n=331) 
PUI 

(n=645) P Value

Age >55 252 (76) 462 (72) 0.114

History of CAD 76 (26) 168 (27) 0.552

Non-Caucasian 186 (55) 180(25) <0.001

Dyslipidemia 140 (47) 354 (59) <0.001

Diabetes Mellitus 135 (44) 302 (33) <0.001

BMI, mean ± SD 29.2±6.3 29.7±7.1 0.31

Arterial Hypertension 231 (73) 452 (72) 0.73

History of heart failure 49 (17) 64 (11) 0.009

Statin on Admission 128 (39) 225 (35) 0.244
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Presentation COVID Positive and PUI 
COVID positive 

(n=331) 
PUI 

(n=645) P Value

Symptoms on presentation

Dyspnea 169 (51) 228(35) <0.001

Chest pain 175 (53) 514 (80) <0.001

Syncope 10 (3) 33 (5) 0.131

Abnormal Chest X ray findings
Infiltrates 149 (45) 101 (16) <0.001

Pleural effusion 30 (9) 43 (7) 0.178

Cardiomegaly 27(8) 36 (6) 0.121

High-Risk Pre-PCI conditions
Cardiac arrest pre-PCI 32 (11) 91 (15) 0.144

Shock pre-PCI 46 (16) 79 (13) 0.177

Ejection Fraction mean-SD 45 (33,55) 45 (35,53) 0.638

In-House presentation of MI 21 (7) 10 (2) <0.001
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Reperfusion Strategies
• 80% underwent angiography 
• PPCI (71% of patients referred for angio, 55% of overall group)

COVID + PUI P-value Historical 
Control 

P-
value

No Angio 22% 4% <0.001 0 <0.001

D2B time, 
median (IQR)

79 
(52,125)

77 
(55,119)

0.989 66 
(46,93)

0.008

D2B time < 90 
minutes (%) 

58% 63% 0.422 73% 0.006
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Updated Clinical Outcomes in NACMIMHIF Cardiovascular Grand Rounds 
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NACMI Patient (MHI)

73-year-old man had in-hospital STEMI (hospital day 3) while intubated in the ICU with severe COVID infection 
and ARDS. 
He is taken to the CV lab and receives PPCI for an occluded RCA. Next day, VA ECMO is started for cardiogenic 
shock and refractory hypoxemia. 
On day 5, a CT scan shows intracranial bleeding. Family withdrew support. 
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Multi-Variate Predictors of Death in COVID + STEMI (n=331)
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NACMI Risk Score 
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MCS in NACMI
13 % of COVID + Patients
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IABP Impella ECMO ECPELLA IABP + Impella

MCS Devices in NACMI
13 % of COVID + Patients
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Ongoing Analyses

• 1-year Follow-up of survivors
• Angiographic core lab
• ECG core lab 
• Gender and ethnic differences
• Canada vs. USA
• Risk score
• MCS 
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