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Redo TAV IS W

going to be a
Complex ART

MAINTAIN CORONARY
PERFUSION

For research
To validate gray zones
To bring new ideas
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MAINTAIN CORONARY
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AND PATIENT
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Aortic VIV, Mitral VIV & Valve PPM App Usage

« July 2022 to June 2023 Redo TAV
« APPs were used >350,000 times \jyﬁﬁ;ﬁw
» Countries: >150 I
+ Contributions by physicians all over the world fhacker Famiy

Valve PPM itral  Redo TAV

VIV Aortie VIV Mitral

] KRUTSCH
NN

Valve PPM VIV Aortic VIV Mitral

@ mplisheart.org/viv
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All valves have
different design

First challenge

Direct Flow™ Lotus™ Accurate™ Jenavalve™ Engager™

OPE gt

DISCOVERED HERE B LT reep—.

7
Second challenge
Valve
Compatibility
within each
other is
complex
F i
8
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Depth of TAV
implant varies
in each patient

Third challenge

,( \
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Most TAV are
under
expanded,
hence
dimensions are
not constant

Fourth challenge

Using in-vitro Bench Sizing may lead to issues
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Can we make a
workflow
Which
accommodates
all
combinations?

Fifth challenge
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Direct Flow™ Lotus™ Accurate™ Jenavalve™ Engager™
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11
5 months of work
50+ different workflows
Beta-testing, Logo and Launch (Nov 15)
Dr. Atsushi Dr. Miho
Okada Fukui
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Main Concerns with Redo TAV

Index
TAV

Coronary Obstruction
Annular Rupture

Leaflet Overhang
Second Nati
ative
TAV anatomy
chosen

CT Analysis

1.

2.

may not be done by the
implanter

may be done few
days/weeks before the
procedure

Second TAV may be from
a different manufacturer

HOPE O Histin
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Content

1. TAV Explant
2. Coronary Access

Post
Procedure

Additional
Content

Data Capture

HOPE O i
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Common Terminology and Nomenclature

Redo TAV or TAVin TAV ? (TAV rather than TAVI or TAVR)

Index TAV and Second TAV

Neoskirt: Area of TAV combination covered with leaflets and/or inner skirt
Neoskirt plane: Level of the Neoskirt for a given combination

Coronary risk plane: Plane below the lowest coronary ostia

VTC: Valve To Coronary distance
VTA: Valve To Aorta distance
VTSTJ: Valve to STJ distance

@Ha":mu';m
15
4 Redo TAV Combinations
Short in Short Short in Tall Tall in Short Tall in Tall
HOPE O
16
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1. What is Leaflet overhang and Leaflet deflection

No Leaflet overhang

Leaflets deflected up to the top of the leaflet attachment

HOPE it

DISCOVERED HERE B LT reep—.
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Leaflet overhang and Leaflet deflection

No Leaflet overhang Leaflet overhang +

HOPE O tiigtin
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Example—ER26 and S3 23 (for illustration purpose only)

L should be more than A

Node 6 Implant Node 5 Implant Node 4 Implant

Area A: GOA/EOA of S3
Area L: GOA of leaflet overhang

@m

DISCOVERED HERE' 2 s it it s vt Sanass
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Example—ER23 and S3 23

Dr. Sellers, Vancouver, TCT 2023
Node 5 implant

@m

PRSP p—
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2. Neo skirt: Definition and meaning

Combination of
Index TAV Pinned leaflets + Skirt of Second TAV

HOPE it
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21

Neo skirt: Definition and meaning

Combination of
Index TAV Pinned leaflets + Skirt of Second TAV

F -
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Neo skirt: Definition and meaning

Combination of
Index TAV Pinned leaflets + Skirt of Second TAV

23

3. Each Valve has unique landmarks

=IO

1088
= O
' Commissure Tab Tunning Fork
Nodes IC?lmmlssure Tab Top of Upper Crown Inflow
nflow

Bottom of Upper Crown

HOPE i
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4. Neoskirt and Neoskirt plane

[Talin Tl
Single NSP

HOPE. sz~

DISCOVERED HERE R

25

Neoskirt planes!

Combination specific with lower and upper limit

HOPE it
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5. Size of Second TAV before Coronary Analysis: Why?

Sizing may change wit
Level of implant

HOPE O Histin

DISCOVERED HERE Conating 4 ks At st st sans

27

6. Coronary Risk Plane (CRP) & its relationship to Index
TAV landmark

Below the lowest coronary ostia

Below top of the
Commissure tab

HOPE O tiigtin
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Relationship between CRP and NSP

CRP = Coronary risk plane
NSP = Neo skirt plane

NSP below CRP NSP above CRP

DISCOVERED HERE P T PR Re——

29

7. Coronary Risk Analysis

| NSP below STJ: VTA and VTC | NSP below STJ: VTSTJ, VTA and|VTC

| Risk based on NARROWEST MEASUREMENT |

@m
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VTA >4

Minimal Risk of Coronary
obstruction & good
coronary access

Risk classification

VTA <2

Possible Risk of Coronary
obstruction & difficult
coronary access

Very high risk of
Coronary obstruction &
Difficult coronary access

\/umumm

DISCOVERED HERE Conatmg 4 st et bt vaissar Ssans
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Summary Report

Index TAV Second TAV

SAPIEN 3 2 SAPIEN3 23

Area & Perimeter According to In-Vivo Sizing Algorithm

Area; 3855 mm®  Perimeter. 222 mm
Index TAV Failure Mechanism: ~ AS

crp:  Below top of
commissure tab

Animation Narrowest VTA
Values

RCA: 0.0 mm

Nsp:  top of commissure
tab

LCA: 33 mm

® High risk of coronary obstruction &
difficult coronary access

HOPE it
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Free
Unbiased

APP development

Developers
Krutsch (Developer)

Fleishhacker
Foundation

Minneapolis Heart
Institute Foundation

@m
DISCOVERED HERE' m.mmt"
33
9:41 Wl T -
Home screen RedoTAV. O
Redo-TAV CT Planning
 Multiple links m
Procedural Guide
» Top tabs — commonly used
Blank CT Summary Report
» Bottom tabs — educational content
Procedure Data & Outcome
ra Termirology
> Coronary Access after Redo-TAV
QU Vabre-Spectic Resources
)‘( TAV Explant
© Additional Resources
[2) More
&, Redo-TAV CT Planning Chart
o etinute
DISCOVERED HERE .._....m-—
34
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CT planning charts RedoTAV O
Redo-TAV CT Plannin,
Combination Specific e
Downloadable PDF format Y e

Blank CT Summary Report

Procedure Data & Outcome
x4 Termirology
£~ Coronary Access after Redo-TAV
Qs Vabre-Specfic Rezources
i TAV Explant
© Additional Resources
@ Mo
» &, Redo-TAV CT Planning Chart Sma Qoton. iE:"E"EIM
35
all T -
TAVR explant RECOSTAVEN. =
. Redo-TAV CT Planning
1. Planning
. L. . Procedural Guide
2. Techniques : subdivided into valve types m
3. Expert discussions i
Procedure Data & Outcome
& Termirology
> Coronary Access after Redo-TAV
Qs Vabre-Specfic Resources
» R’ TAV Explant
© Adcitional Resources
® More
&%, Redo-TAV CT Planning Chart
36
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Wl T -
Redo TAV ]
Valve specific content
Redo-TAV CT Planning
Deep dive in each design O B
Case examples T
Bench testing data
= Procedure Data & Outcome
Developed with Industry o
p a r't ners = Coronary Access after Rodo-TAV
» Q’ Vabre-Spectic Rezources
™ TAV Explant
© Adcitional Resources
@ More
% hstitute
& RedoTAVCTPhaningChay  MIHOM

37
Publications, Presentations, Workshops
* Publications: 6 to 7 major publications
« Sessions and talks: All major Intervention meetings
* Redo-TAV CT analysis and APP use Course
Joseph F. and Mary M.
Fleischhacker Family Foundation
0.0 0 000 S
olDe | ~ oeo's |
Valve PPM VIV Aortic VIV Mitral  Redo TAV
HOPE, s
38
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’7 Minneapolis iy | MinNEAPOLIS
U 7 Heart Institute =
NSTITUTE

Foundation’

Prognosis of Excessive Trabeculation in the setting of normal
ventricular function but prevalent significant risk factors.

Ali Bahbah, MD.

International Research Scholar, Hear Rhythm Science Center.

39

ILOs

- Learn why non-compaction is not accurate and should be replaced with excessive trabeculation.
-Definition, Epidemiology and clinical picture.

-The prognosis of Excessive trabeculation in different populations.

-Suggested definition for Excessive Trabeculation.

-Algorithm for management of patients with Excessive trabeculations.

40
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Excessive
trabeculation

[ [ [ |

Development Genetics Imaging Prognosis

Old Definition

Left ventricular non-compaction (LVNC) is a very rare congenital cardiomyopathy. It is a disease of
endomyocardial trabeculations that increase in number and prominence. This cardiomyopathy carries a high
risk of malignant arrhythmias, thromboembolic phenomenon and left ventricular dysfunction.

41

Normal Adult Heart Excessive Trabeculation

3‘*

42
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Isolated Noncompaction of
Left Ventricular Myocardium
A Study of Eight Cases

Thomas K. Chin, MD, Joseph K. Perloff, MDD, Roberta G. Wi
Kenneth Jue, MDD, and Rence Mohrmann, MD
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Persisting Myocardial Sinusoids of Both Ventricles as an Isolated
Anomaly: Echocardiographic, Angiographic, and Pathologic
Anatomical Findings

[Rolf Jenni,'! Norbert Goebel,” Roberto Tartini,' Jakob Schneider,*
Department of Internal Medicine, *Diagnosti
“ardiology, Children's

Urs Arbenz,* and Oswald Qelz'

Rudiology, und ‘Puthology, University Hospital Zurich, und ‘Department of
University Hospital, Zurich, Switzerland

hat can The of
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Identification of a Rare Congenital
Anomaly of the Myocardium by Two-
Dimensional Echocardiography:
Persistence of Isolated
Myocardial Sinusoids

ROLF ENGBERDING, MD
FRANZ BENDER, MD

The persistence of myocardial sinusoids has been re-
ported in infants with atresia of semilunar valves and
intact ventricular septum.! ? This complete right ven-
tricular ot left ventricular (LV) outflow tract obstruc-
lar pressure, thus

sinusaids. To our knowledge, no other case of isolated
persistent myocardial sinusoids, which resulted in a
cardiac disease, has heen previously published.

in & 33-year-old woman with exertional dyspnea and
palpitations, a short systolic murmur was present over the
apex. Otheruise, physical examination was normal. On chest
radiograph, the heart was large and the pulmonary veins

From the \hww Hospital, Depariment of Cardiology-Angiology.
Domagkst. 3, 4400 Munster, Federal of . Manuscript
memmy: 1984; revised manuscriptreceived Fobruary 27,
1984, accepted February 29, 1984

were congested. The electrocardiogram revealed complete
feft bundle branch block (QRS = 0.19 second), which was
discovered when the patient was 15 years old, prolonged PQ
interval (0.24 second) and ventricular extrasystoles and
couplets, A 2-dimensional echocardiogram (Fig. 1) showed
marked LV enlargement and LV wall thickening. The di-
mensions of the right side of the heart were normal. Within
the LV wall, huge sinusoids were visualized. This diagnasis
was confirmed by a left and right-sided cardiac catheter-
ization and ventriculography (Fig. 2). Apparently, no com-
munic d between the ryar.
teries or the right ventricle. Selective left and right caronary
angiograms showed normal results. The intracordiac pres-
sures {in mm Hg) were: pulmonary artery wedge mean, I8;
pulmonary artery, 40/18; right ventricle, 40/5; right atrial
mean, 5, left atrial mean, 18; left ventricle, 120/20; and
120/80. The oxys "
artery, 67, right atrium, 67; and left atrium, 9.

Our case shows that diagnosis of persistent myocar-
dial sinusoids can be established by 2-dimensional
echocardiography and that this anomaly can occur as
anisolated congenital anomaly.
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STATE-OF-THE-ART REVIEW

Excessive Trabeculation of the L |
Left Ventricle BE
SJACC: Cardiovascular Imaging Expert Panel Paper

Steffen E. Petersen, MD, DPL, " Bjarke Jensen, MSc, PuD,” Nay Aung, MBBS, PuD,"-” Matthias G. Friedrich, MD,"-<

Colin J. McMahon, MD," Saidi A. Mohiddin, MBCuB. MD,":"” Ricardo H. Pignatelli, MD,” Fabrizio Ricci, MD, PuD,"
Robert H. Anderson, MD, PuD (Hown),! David A. Bluemke, MD, PuD’
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Vol. 36, No. 2, 2000
5-1097/00/$20.00
35-1097(00)00755-5

Zurich, Switzerland

Long-Term Follow-up of 34 Adults
With Isolated Left Ventricular Noncompaction:
A Distinct Cardiomyopathy With Poor Prognosis

Erwin N. Oechslin, MD, Christine H. Attenhofer Jost, MD, Jerry R. Rojas, MD,
Philipp A. Kaufmann,

MD, Rolf Jenni, MD, MSEE

Table 3. Long-Term Follow-up Data

OBJECTIVES
BACKGROUND

RESULTS

CONCLUSIONS

We sought to describe characteristics and outcome in adults with isolated ventricular
noncompaction (IVNC).
Isolated ventricular is an due to i
arrest of compaction of the loose interwoven meshwork, Kno“!cdgn regarding diagnosis,
nmrbxdm and prognosis is limited.

hi for IVNC include—in the absence of
segmental thickening of the left ventricular myocardial wall consisting of two layers: a thin,
compacted epicardial and an extremely thickened endocardial layer with prominent trabecu-
lations and deep . Thirty-four adults (age =16 years, 25 ‘men) fulfilled the diagnostic
criteria and were followed pmapcm\-:h
At diagnosis, mean age was 42 = 17 years, and 12 patients (35%) were in New York Heart
Association class TI/IV. Left ventricular end-diastolic diameter was 65 * 12 mm and
ejection fraction 33 % 13%. Apex and/or midventricular segments of both the inferior and
lateral wall were involved in >80% of paticnts. Follow-up was 44 = 40 months. Major
complications were heart failure in 18 patients (53%), thromboembolic cvents in 8 patients
(24%) and ventricular tachycardias in 14 patients (41%). There were 12 deaths: sudden in six,
end- stage heart f.-nlure in four and other causes in two patients. Four patients underwent heart

cardi ill were implanted in four patients.

Dmgnesns of IVNC by echocardiography using strict criteria is feasible. Its mortality and
morbidity are high, mtludm;_ heart failure, thrombo-embolic events and ventricular zrz]mh-
mias. Risk stratification includes heart fmlunc lhunp\ oral mmmgulmm\, heart m\nsphm
tation and impk of an As IVNC is a distinct
entity, its classif as 4 specific card, hy seems to be more appropriate. (] Am
Coll Cardiol 2000;36:493- 300) © 2000 by the American College of Cardiology

Jassified cardi

ficant heart lesions—

Number of
Patients
Heart failure requiring hospitalization 18 (53%)
Deaths 12 (35%)
Heart failure 4(33%)
Sudden cardiac death 6 (50%)
Others* 2 (17%)
Heart transplantation 4 (12%)
Syncope 6 (18%)
NYHA class at last follow-up or before heart
transplantation or death
Class 1/11 18 (53%)
Class II/IV 16 (47%)
Ventricular tachycardia 14 (41%)
Thromboembolic events 8 (24%)
Cerebrovascular accident 1 (3%)
Transient ischemic attack 6 (18%)
Mesenteric infarction 1(3%)
Pulmonary embolism 3 (9%)

*Two other deaths included pulmonary embolism and arrhythmic, nonsudden death.
NYHA = New York Heart Association.

Oechslin et al. Isolated Ventricular Noncompaction

47

The Relationship of Left Ventricular
Trabeculation to Ventricular Function

8

and Structure Over a 9.5-Year Follow-Up

The MESA Study

Filip Zemrak. MD. Mark A. Ahlman. MD. | Gabriclla Captur. MD. MS<.! Saidi A. Mohiddin. MBCHB.
Martin R. Prince. MD.
MD, Pub,| Steffen E. Petersen.

Nadine Kawel-Boehm. MD.
Joso A.C. Lima, MD.# David A. Bluemke,

LMD,

Pub. | James €. Moon. MBBCH, MD.! William G, Hundley. MD.%

MD, DPs. MPH~

wwy

i= highly variable among individuals and is increased in some
but its in

diseases (0.9., congenital heart dissase or
individuals is unknown.

o s oo S o s
ith

w
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METHODS For technical reasons, the extent of
cscy e

which is as the ratio of

o
on cardiac magnetic resonance (CMR) Long-axis cine IMages in 2,742

in the MESA Study of

ertension; 16.8% with diabetes) at examination 5. These wer

RESULTS Over 9.5 years, the ESVI decreased by 1.2 mim?, the EDWI decreased by 5.1 mi/m?, and the
by ©.6% (p = 0.0001). Even In subjects with excessive trabecut
LV volumes and systolic function changes among the quintiles of rabeculation extent.

S T e e e e e e B e e S T T e
Ircharad (EDWD o body surface ares and thve sloction fraction (7.

Lation, there were no clinically relevant differences in

CONCLUSIONS Greater extent of,
population-representative individuals
function during an almost 10-
Cardiology Foundation.

ot mven
ppeared

v
benign and was not as:
year period. (3 Am Coll -

in in
ated with deterioration in LV volumes or
-BO) © 2014 by the American College of

Cardiol 2014;6-

Zemrak et al. LV Trabeculation and Function in MESA

TaBLE2 and CMR Data at MESA s
Quintie 1 Quinile 2 Quintile 3 Quintie4  Quintile s EXTENT OF NC/C RATIO Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile’s. Vals
Au NCC 0141 MO LAZATI NUGLTZZ00 201245 246-5.41 IN QUINTILES (0to1.41) (142101.72) (17310 2.01) (20210245) (24610541 &

(n-2740  (n-s49) (n - 548) (n - 548) (n-548)  (n-5e9)
TanrE s = CHANGE IN ESVI (ML/W) 13180 21271 14275 09274 4072 008
to the Extent of LV Trabeculations

Al Quintile 1 _Quintiie 2 _Quintile 3 _Quintilc 4 _Quintile 5
Atrial fibrillation 24 100.9) 703 1(02) 306 3006 652131 602124 512121 442123 36213 <0.001
Congestive heart faiture 22 407 S(09) S(08) 4(©7 4©7
Stroke 28 4@xn 805 1009 204 47N
Transsent schemic attack 17 407 3(0.6) 4 (0.7 4 (0.7 2(0.4) CHANGE IN EF (%) 14282 -01£76 04280 08275 -03:79 0053
Myocardial infarction 41 1528 2004 805 san 703)
Hard cardiovascular endpoints 68 19(3.6) 1009 1834 11200 1009
All cardiovascular endpoints 121 31(6.0) 21({4.0) 25(4.8) 20(38) 24(4.6)
Zemrak. ., eta., | Am Coll Cardiol. 2014; 64019)1971-80.
Vakime e or (%) The inccence of Cardon mcular sduerte outcomes i the whole tiuded cohort and quncies.
©f mammal NC/C rato are whown. Hard cardovascula endpownts included myocardial infarcton, resmcnated | CENTRAL ILLUSTRATION Changes Over a 8.5-Year Period in the ISV, EDVL, and EF
Cardiac arrest, and stroke. All CarSlovaicular eRGpOETS incluce hard CardiVELGAN EndPonE pln deknite
angina, probable angina foliowed by coronary revasculanzaton.
Abbreviaions a5 in Table 2. Thechs this o fod (ESVD) (EF) were not different . =
compaction ratk (NC/C), even in participants in whom the current ormal value" (<23) was exceeded. The decrease in the end-dastolc volume index (EOVI) was

smaller with an increasing extent of trabeculation; significant differences were seen between quintles 1 and 4 (p <0.05), between quintiles 1 and § (p <0.001), and
between quintles 2 and 5 (p <0.01), but these changes were clinically insignificant.
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Van Waning et al. Noncompaction Cardiomyopathy Features and Genetics

A s Petersen criteria for primary outcome B g Stacey criteria for primary outcome
B g
s oQr . b4 — e
Prevalence and Prognostic Significance of Left Ventricular . ~— .
. . . N ]
Noncompaction in Patients Referred for Cardiac Magnetic ° °
. %] ¥
Resonance Imaging s . s s
8 8
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1.Baseline Characteristics of patients with Excessive trabeculation, preserved EF and ICD implanted

Gender Female. 10 (50)

Age at diagnosis (yrs). 39 (27,54)
LVEF at presentation (%) *57.5(7.5)
Follow up time (yrs) 13 (9,15)

2.Risk factors for SCD and VAs

Family history of SCD/Genetic cardiomyopathy. 7(35)
History of Syncope Prior to ICD implant. 8(40)
History of NSVT Prior to ICD implant. 7(35)
LV morphological or Functional abnormality on CMR. 8(40)

3.Device Characteristics

Age at ICD implantation (yrs). 41.1 (29,56)
Time from device Implantation to appropriate therapy 2.1(2.4,6)
Type of device implanted Single chamber 10 (50%)

Dual chamber 8 (40%)
Biventricular 2 (10%)

4.Adverse Outcomes

Composite outcome 9 (45)
Appropriate ICD Therapy 5(25)
Stroke 2 (10)
Development of Cardiomyopathy 2(10)
Death 0(0)

ICD, Implantable Cardiac Defibrillator; LVEF, Left Ventricular Ejection Fraction; SCD, Sudden Cardiac Death; VAs, Ventricular Arrythmias; CMR, Cardiac Magnetic Resonance.
Numerical variables Median (IQR). Categorical variables; N (%).
*LVEF, Mean (SD).

Bahbah et al. ICD implantation in patients with Excessive Trabeculation and preserved Ejection fraction.

51

Definition

Excessive trabeculation is a deviation from the conventional developmental process of the human structural myocardium,
which in the presence of certain genetic, familial and clinical factors can give rise to a Cardiomyopathic disorder with
potentially fatal outcomes.

Excessive Trabeculation by
CMR according to any of the
wailable criteria.

~Tailored Clinical management
according to patient’s condition

Patient has any of the following
manifestatios

¥ -Highly Consider primary ICD
-Overt Heart failure es tharspy
-Malignant Ventricular -Genetic testing and family
amrythmia screening
“Thromboembolism
Patient has any of the following
risk factors: ~Thorough investigations with Holter
History of NSVT monitoring and LGE CMR if not done
istory of syncope Yes -Genetic testing and family
-Family history of genetic CM or risk patient
sco
-Reduced LVEF, Ventricular
dilatation, wall motion
abnormality on CMR
-Assess the need for further
investigations and follow up on
N case bv case i
No Low risk a casatnccaas basis

patiant -Educate the nt/family

about potential risk factors and
when to seek cardiovascular
care.
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Diversity and discrimination against
physicians in interventional

cardiology

Athanasios Rempakos, MD

Center for Coronary Artery Disease (CCAD),
Minneapolis Heart Institute Foundation

Minneapolis AllinaHealth . ’
Heart Institute Center for Coronary Artery Disease MINNEAP ousﬁﬁ

Foundation’
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Background

4.0%

Women Hispanic/Latino Black/African American
United States population Interventional Cardiologists

U.S. Census Bureau QuickFacts: United States. (2021).
Colleges AoAM. 2022 Physician Specialty Data Report. 2023.

Allina W
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Foundation
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Background

Emotional interventional Cardiology | Ny — 399,
0
Overall 29% General/clinical cardiology m 25%

(Women 43%/

Men 26%) Clinical cardiac electrophysiology - g% 15%
Advanced imaging ﬂ 17%

Overall 4%
(Women 12%/

Men 1%) 0,
Heart Failure/Transplant “ 14%
other i 9%

Discrimination

Overall 30% ) .

(Women 56%/ Undecided |Gt 11%
Men 21%)

Adult congenital cardiology Ho/g%

0% 10% 20% 30% 40%

B Men ®Women
Sharma G et al. Global Prevalence and Impact of Hostility, Discrimination, and Harassment in the Cardiology Workplace. J Am Coll Cardiol. 2021;77:2398-2409.

Yong CM et al. Sex Differences in the Pursuit of Interventional Cardiology as a Subspecialty Among Cardiovascular Fellows-in-Training. JACC Cardiovasc
Interv. 2019;12:219-228
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Background

Underrepresented
in Medicine

Asian/Pacific Islander

6.2%

10% 20% 30% 40% 50% 60%

Overall discrimination Race-based discrimination population

Thomas KL et al.; ACC Diversity & Inclusion Task Force and ACC Women in Cardiology Section. Perspectives of Racially and Ethnically Diverse U.S.
Cardiologists: Insights From the ACC Professional Life Survey. J Am Coll Cardiol. 2021 Oct 26,78(17):1746-1750.
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Background

Impede the identification Non-ewqe.r?cg-based Generate uncertainties
and resolution of &~ PEFinifiatives \ regarding the competence
discrimination directed and attributions of
towards “disadvantaged” individuals belonging to
groups “disadvantaged” groups

Increase sensitivity of Evoke feelings of threat
discrimination against and victimization among
“advantaged” groups “advantaged” groups

Dover TL, Kaiser CR, Major B. Mixed Signals: The Unintended Effects of Diversity Initiatives. 2020;14:152-181.
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Goal

» Conduct a global, web-based survey of

interventional cardiology (IC) fellows and attendings
to:

» Assess gender and racial/ethnic diversity of physicians in the
field of IC

» Evaluate discrimination against physicians in the IC
workplace

Allina W

MINNEAPOLIS
HEART INSTITUTE

(7 H;gﬁ?gg;tfute

Foundation

CENTER FOR CORONARY ARTERY DISEASE
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Methods

* Final survey consisted of 48 questions:

a) Demographic =» b) Discrimination » c) Gender » d) Race/ethnicity
information against physicians Diversity diversity

» Distributed to IC attendings and fellows via social media and @

email lists ,

Allina W

MINNEAPOLIS
HEART INSTITUTE

CENTER FOR CORONARY ARTERY DISEASE
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Definitions

* Participant group labeled “non-white” included:
= American Indian/Alaska Native
= Asian

Black/African-American

= Native Hawaiian/Pacific Islander

= Hispanic white
» Comparison populations:

Non-white vs non-Hispanic white B 22 prasi::gr;g e alifete

Native vs non-native English Participants practicing in the English-
speakers speaking countries

CENTER FOR CORONARY ARTERY DISEASE Allina W

MINNEAPOLIS
HEART INSTITUTE

(7 H;gﬁ?gg;tfute

Foundation

61

Statistical analysis

» Categorical variables: presented as percentages and compared using

Pearson’s chi-square test or Fisher’s exact test

» Continuous variables: presented as mean * SD or as median

(interquartile range [IQR]) and compared using the Student’s t-test and
the Mann-Whitney U test

» A 2-sided p value <0.05 was considered to indicate statistical

significance

CENTER FOR CORONARY ARTERY DISEASE Allina W
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Results

379 * Median age range — 46-50

ttendi
AN * Practicing in the US — 60%

445 1Cs

* Married — 88%
66 fellows

» At least one child — 82%

Allina W

MINNEAPOLIS
HEART INSTITUTE
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Gender differences

Gender

/ Women =» Age:41-45 =» Married: 62% = Children: 48%

p < 0.001 p < 0.001
(adjusted for age)

=» Age:46-50 =% Married: 92% =% Children: 87%

Allina W

MINNEAPOLIS
HEART INSTITUTE
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US participant race/ethnicity

Non-Hispanic
white

Hispan

Minneapolis
Heart Institute
Foundation’

9/

CENTER FOR CORONARY ARTERY DISEASE

3.7%
0.4%

Black/African
American

ic/Latino Native American Other/Mixed-race

Allina

D\
MINNEAPOLIS
HEART INSTITUTE
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Gender diversity

Men hold most senior positions in my program

| support interventions to help increase gender diversity in my program

[Everyone in my program is treated equally, regardless of their gender]

[My gender may impede the progress of my career]

| support mandatory quotas to increase gender diversity in my program

[My gender negatively impacted my fellowship prospects/acceptance]

Minneapolis
Heart Institute
Foundation’

9/

CENTER FOR CORONARY ARTERY DISEASE

Gender diversity

p=0.251
p = 0.063
p=0122
0% 20% 40% 60% 80% 100%
Gender: [ Men I Women
Allina W

MINNEAPOLIS
HEART INSTITUTE
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Maternity/paternity leave

Median paid maternity leave — 10-12 weeks

4

25% reported no
paid maternity leave

M \

62% of women believe it
can adversely affect their

US vs non-US programs:

6-8 weeks vs 20+ weeks
career

Median paid paternity leave — 4-6 weeks

4

41% reported no
paid paternity leave

(7 H(ie';ﬁ?l'::l!ii?ute

Foundation

CENTER FOR CORONARY ARTERY DISEASE

¥ \

34% of men believe it
can adversely affect their

US vs non-US programs:

No difference
career

Allina ¥

MINNEAPOLIS
HEART INSTITUTE
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Race/ethnicity diversity

| support interventions to help increase racial/ethnic diversity in my program

Everyone in my program is treated equally, regardless of their race/ethnicity

White/Caucasian people hold most senior positions in my program

Race/ethnicity diversity
US only

p=0.418

p = 0.164

p=0224

[ My race/ethnicity may impede the progress of my career

[My race/ethnicity negatively impacted my fellowship prospects/acceptance

| support mandatory quotas to increase racial/ethnic diversity in my program

p=0.010

[ My religion negatively impacted my fellowship prospects/acceptance

]
]
]
]

(7 'I!In(ie"a':??lll,gii:ute

Foundation’

CENTER FOR CORONARY ARTERY DISEASE

0% 20% 40% 60% 80%

Race/ethnicity: [l Non-white [l Non-Hispanic white

Allina ¥

MINNEAPOLIS
HEART INSTITUTE
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Discrimination against physicians

Contributors to discrimination against physicians

Language accent

42 participants (9%) reported

incidents of discrimination to

Age

their organization

!

8 participants (19%)

Gender

| Appearance/Clothes
Body size

Physical disability

expressed satisfaction with

Religion

the response received

Sexual orientation

o
S

20% 40% 60%

Minneapolis i
@ Heart Il'{stitute CENTER FOR CORONARY ARTERY DISEASE Allina W
Foundation® MINNEAPOLIS
HEART INSTITUTE
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Discrimination sources - Gender

A. Gender

Patients and families p =0.001
p <0.001
Supervisors p <0.001
Support staff p =<0.001

Nursing staff p =0.001

40% 60% 80% 100%

Gender: [ Men [l Women

Minneapolis i
@ Heart Irl:stit_ute CENTER FOR CORONARY ARTERY DISEASE Allina W

Foundation’ MINNEAPOLIS
HEART INSTITUTE
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Discrimination experiences - Gender

Discrimination experiences by gender

[ | was mistaken for a non-physician employee]

| received inappropriate remarks from a patient — p=0.002
| was held to a higher standard of performance than my peers — p=0.021
| received inappropriate remarks from a colleague/senior F p < 0.001
| was unfairly overlooked for a position or a promotion p=0.112
| was dismissed by a patient (patient refused care from me) p=0.011
My pay and/or benefits were not equivalent to my peers at my level p=0.145
| was excluded from social events with colleagues p =0.004
0% 20% 40% 60%
Gender: [ Men [ Women
Allina W

CENTER FOR CORONARY ARTERY DISEASE
MINNEAPOLIS

HEART INSTITUTE

(7 H(ie';ﬁ?l':giitfute

Foundation

80%
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Discrimination experiences - Language

B. Native language

English speaking countries only

Patients and families p <0.001
p <0.001
Supervisors p <0.001
Nursing staff p=0.001

Support staff p <0.001

20% 40% 60% 80% 100%

Native English speakers: M Yes [l No

Minneapolis i
@ Heart Irl:stit_ute CENTER FOR CORONARY ARTERY DISEASE Allina W

Foundation’ MINNEAPOLIS
HEART INSTITUTE
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Discrimination experiences — Race/ethnicity

C. Race/ethnicity

US only

Patients and families p <0.001

p <0.001

Supervisors p <0.001

Nursing staff p=0.001

Support staff p <0.001

20% 40% 60% 80% 100%

Race/ethnicity: [ Non-hispanic white [l Non-white
Allina ¥
MINNEAPOLIS

<9) Minneapolis

\@ Heart Institute | CENTER FOR CORONARY ARTERY DISEASE
Foundation®

HEART INSTITUTE

Unintended consequences

29% women
Vs
43% men
41% of participants were
(p=0.102)
concerned about
. Unintended
unintended consequences
consequences of DEI 46% non-white
interventions Vs
] 58% non-Hispanic white
(p=0.077)

Minneapolis i
@ Heart Il':_stit_ute CENTER FOR CORONARY ARTERY DISEASE Allina R
Foundation’ MINNEAPOLIS
HEART INSTITUTE
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Limitations

* Participants might be more interested in diversity and discrimination

than non-responders, which might result in selection bias

* Email lists and social media for participant recruitment may introduce

additional selection bias

* Disparities in cultural norms, expectations, and linguistic barriers could

influence the interpretation of "discrimination" across different regions

Allina W

MINNEAPOLIS
HEART INSTITUTE

CENTER FOR CORONARY ARTERY DISEASE

(7 H;gﬁ?gg;tfute

Foundation
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Conclusions

* Women practicing IC are less likely to be married or have children

* Women and non-white individuals encounter obstacles in career

advancement

* Women, non-native English speakers, and non-white individuals
have a higher likelihood of experiencing discrimination from patients

and families, peers, supervisors, support staff, and nursing staff

* A portion of the participants (41%) expressed concerns that DEI

initiatives might result in unintended consequences

Allina W

MINNEAPOLIS
HEART INSTITUTE
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Discr against phy in
interventional cardiology

Athanasios Rempakos, MD'; Michaella Alexandrou, MD'; Bahadir Simsek,
MD'; Spyridon Kostantinis, MD'; Judit Karacsonyi, MD, PhD'; Allison Hall, MD?;
Amold H. Seto, MD?; Barbara Danek, MD*; Binita Shah, MD®; Courtney
Baechler, MD, MS'; Delaine Thomas, MPH'; James W. Choi, MD?; Jeremy
Rier, DO7; Kathleen E. Kearney, MD*; Ki Park, MD, MS?; Mosi Bennett, MD,
PhD'; Santiago Garcia, MD®; Thao Duong, MD'®; Jimmy Kerrigan, MD'";

Bavana V. Rangan, BDS, MPH?; Olga C. Mastrodemos, BA'; Salman S. Allana,

MD?; Yader Sandoval, MD'; M. Nicholas Burke, MD'; Emmanouil S. Brilakis,
MD, PhD!
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BACKGROUND

Data on discrimination against physicians in the field of interventional
cardiology are limited.

METHODS

We performed an online, anonymous, interational survey of
interventional cardiologists.

RESULTS

A total of 445 interventional cardiologists participated in the survey.
Median age was 46-50 years and most (61%) practice in the United
States. Among the participants, 13% were women and 13% belonged
to minority groups. ipants were asked to
discern which characteristics contribute to discrimination against
physicians in their workplace. Several characteristics were identified
(Figure): language accent (48%), racelethnicity (44%), age (44%),
gender (43%), and appearance/clothing (40%). Women were more
likely to have experienced discrimination by patients and families
(81% vs 54%; p<0.001), peers (81% vs 45%; p<0.001), supervisors
(73% vs 43%; p<0.001), support staff (64% vs 36%; p<0.001), and
nursing staff (63% vs 37%; p=0.001), compared with men. Similarly,
among participants who practice in the US, UK, Canada, and
Australia (n=296), physicians whose first language was not English
were more likely to have experienced discrimination from patients and
families (73% vs 46%; p<0.001), peers (63% vs 35%; p<0.001),
supervisors (56% vs 33%; p<0.001), support staff (51% vs 28%; p<0.
001), and nursing staff (52% vs 31%; p=0.001), compared with native
English speakers. Both women (60% vs 7%; p<0.001) and
underrepresented minority groups (28% vs 12%; p=0.003) were more
likely to be mistaken for a non-physician employee, compared with
men and non-underrepresented minority groups respectively. While
9% (n=42) of the total participants reported incidents of discrimination
to their respective organizations, only 19% of those (n=8) expressed
satisfaction with the response received.

CONCLUSION

Our survey provides a snapshot of the current status of discrimination
faced by interventional cardiologists.

C ) Bttt | Alina W
Foundation’

vascular dis

The leading factors contributing to
discrimination against interventional
cardiologists were: language accent (48%),
racel/ethnicity (44%), age (44%), gender (43%),

and appearance/clothing (40%).

For more information, scan
the QR code to go to
progresscto.org, or email
thanrempakos@gmail.com
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Cardiologist Well-Being and Burnout
\94

Michaella Alexandrou, MD
Center for Coronary Artery Disease

Minneapolis AllinaHealth ! 7
Heart Institute Center for Coronary Artery Disease MINNEAP ousﬁﬁ
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Seeing the Big Picture: The Significance of Burnout
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From Pyramid to Pillar:
A Century of Change Ag|ng popu|ation

Population of the United States

1960 2060

Male Female Male Female

Multimorbidity

For the First Time in U.S. History Older Adults Are
Projected to Outnumber Children by 2034

Projected 22.8% Adults 65+
percentage
of population
Children under 18
10
Millions of people Millions of people

National Population Projections, U.S Department of Commerce, U.S. Census Bureau, 2017
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A critical shortage of physicians

Exhibit ES-1: Total Projected Physician Shortfall Range, 2018-2033
140,000 139,000 —_

Projected Shortfall of Physicians

Association of American Medical Colleges, The Complexities of Physician Supply and Demand: Projections From 2018 to 2033, 2020
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Will the Provider Workforce Be Adequate?

By 2030

C . I t .
AHA Journals Journal Information All Issues Subjects Features Resources & Educal 4 O /o

Home > Circulation > Vol. 123, No. 8 > Forecasting the Future of Cardiovascular Disease in the United States

o’ FULLACCESS Forecasting the Future of Cardiovascular Disease in the United States
RESEARCH ARTICLE . .
APolicy Statement From the American Heart Association of the U.S. pODU|atI0n will have

Paul A, Heidenreich, Justin G. Trogdon, Olga A. Khavjou, Javed Butler, Kathleen Dracup, Michael D. Ezekowitz, Eric Andrew Finkelstein Clinica”y eVident CardiOVaSCUlar

Yuling Hong, S. Claiborne Johnston, Amit Khera, Donald M. Lloyd-Jones, Sue A. Nelson, Graham Nichol, Diane Orenstein.

Peter W.F. Wilson and Y. Joseph Woo disease

Tools  «& Share  and on benalf of the American Heart Association Advocacy Coordinating Commitiee

The current number of cardiologists would need to double by 2050 to erase the expected shortage

Heidenreich P.A., Trogdon Khavjou O.A., et al. "Forecasting the future of cardiovascular disease in the United States: a policy statement from the
American Heart Association". Circulation 2011;123:8: 933-944. 10.1161/CIR.0b013e31820a55f5.
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Burnout consequences

Coronary heart disease Insomnia

Type 2 diabetes Prolonged fatigue

Use of psychotropic &

LRI A9 TR antidepressant medications

Gastrointestinal issues .
Depressive symptoms

Hypercholesterolemia .
Absenteeism

Headaches
Job dissatisfaction
Psychological ill-health symptoms

i New disability pension
Musculoskeletal pain W disapllity pensi

Salvagioni DAJ, Melanda FN, Mesas AE, Gonzélez AD, Gabani FL, Andrade SM. Physical, psychological and occupational consequences of job burnout: A systematic
review of prospective studies. PLoS One. 2017 Oct 4,12(10):e0185781. doi: 10.1371/journal.pone.0185781. PMID: 28977041; PMCID: PMC5627926.
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ANtk 3 cost categories to
== sawa ol ediie consider:

\/\ew521,708 Citations 330 | Altmetric 536
— T = 1. Turnover

5 Download PDF ¥) (f) More (&) Cite This (© Permissions 2 LOSt revenue aSSOC|ated W|th
decreased productivity
Dicaiibes 2017 3. Financial risk to the

The Business Case for Investing in Physician Well-being organization’s long-term viability
Tait Shanafelt, MD'; Joel Goh, PhD3; Christine Sinsky, MD* due to decreased patlent

R ST MV satisfaction and problems with
JAMA Intern Med. 2017;177(12):1826-1832. doi:10.1001/jamainternmed.2017.4340 patient Safety.

Special Communication | Physician Work Environment and Well-Being

Shanafelt T, Goh J, Sinsky C. The business case for investing in physician well-being. JAMA Internal Medicine. 2017;177:1826-1832
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MEDICINE AND PUBLIC [SSUES Annals of Internal Medicine

Estimating the Attributable Cost of Physician Burnout in the National level: $4.6 billion each year
United States

Shasha Han, MS; Tait D. Shanafelt, MD; Christine A. Sinsky, MD; Karim M. Awad, MD; Liselotte N. Dyrbye, MD, MHPE;
Lynne €. Fiscus, MD, MPH; Mickey Trockel, MD; and Joel Goh, PhD

Organizational level: $7600 per
physician each year

Parameter/Model Output Primary Care Surgical Specialties Other Specialties Total
Physicians

Age <55y Age=55y Age<55y Age=55y Age<55y Age=55y

US. physicians, % 142 1.5 232
Physicians in hypothetical organization, n* 142 75 232
Estimated average cost per employed physician, 2015 USD 5900 10 800 9100 7800
Total cost, 2015 USD 2 000 000 840 000 1400 000 690 000 1 800 000

* Assuming physicians are distributed across segments according to national averages.

788 Annals of Internal Medicine » Vol. 170 No. 11 = 4 June 2019 Annals.org

Estimating the attributable cost of physician burnout in the united states. Annals of Internal Medicine. 2019;170:784-790

(7 ng':??ll:gii:ute

Foundation’

Allina W

MINNEAPOLIS
HEART INSTITUTE

CENTER FOR CORONARY ARTERY DISEASE

88

44 of 61



MHIF Cardiovascular Grand Rounds |
November 6, 2023

Patient safety

Physician turnover
thebmi covid-19 Research~ Education~ News&Viewsv Campaigns> Jobs~

3

Job dissatisfaction Poor career development  Career choice regrets Productivity loss

Research t t j J

Associations of physician burnout with career engagement and quality of patient . Y
care: ic review and met: lysis Career disengagement

BMJ 2022 ;378 doi: https://doi.org/10.1136/bmj-2022-070442 (Published 14 September 2022} Healthcare inefficiency > Physician burnout Q—I
Cite thisas: BMJ 2022:378:e070442
Poor quality patient care

{

Unprofessional care Patient dissatisfaction

170 observational studies of L J

239,246 physicians —

Patient safety incidents

Hodkinson A, Zhou, A, Johnson J, Geraghty K, Riley R, Zhou A et al. Associations of physician burnout with career
engagement and quality of patient care: systematic review and meta-analysis BMJ 2022; 378 :e070442
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Patient dissatisfaction

BM]) Open

N ) N Patients were more likely to
change GPs who had higher

Mental well-being and job satisfaction in general practitionersin q q
Denmark and their patients’ change of general practitioner: a cohort i OoCCu pat|0na| d IStI’eSS

study combining survey data and register data @

5 ‘ (burnout and low job

G Karen Busk Noroxe '+ 2, Peter Vedsted ', Flemming Bro ' 2, Anders Helles Carlsen ', @ Anette Fischer Pedersen '+ 3

Tools Carrespondence to Dr Karen Busk Noraxe; karen_bn(@live.dk Sati SfaCtiO n)

569,776 patients and 409 general practitioners (GPs)

Ngroxe KB, Vedsted P, Bro F, Carlsen AH, Pedersen AF. Mental well-being and job satisfaction in general practitioners in denmark and their patients'
change of general practitioner: A cohort study combining survey data and register data. BMJ Open. 2019;9:e030142
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What is burnout?

A syndrome conceptualized as resulting from chronic workplace stress that has not been successfully
managed.
3 dimensions:

feelings of energy depletion or exhaustion

T mental distance from one’s job, or feelings of negativism or cynicism related to one's job

| professional efficacy

WHO definition
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How many cardiologists are burnout?

The prevalence of burnout varies
according to definition
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Author (publication year) Participants (n) How was burnout assessed Main Results

Mehta, L.S. et al. (2019) Cardiologists (2,274) Mini-Z survey 26.8% reported burnout symptoms

Cardiovascular workers (481)

L , A.S. l. (201 . N . .
cboliSIetell(2010) [70% interventional cardiologists]

“Do you feel burnout?” 56.5% reported burnout

IC, structural, CHIP, and peripheral vascular fellows| . 65% reported significant stress at work and at home
Not applicable

Shah, S. et al. (2020) (135) because of the COVID-19 pandemic

Cardiovascular Diseases Fellowship Program

Cullen, M.W. et al. (2021) Directors (141)

Mini-Z survey 21% reported symptoms of burnout

" . o . e 58% reported burnout (64% reported worsening
hi, S.S. l. (2022 I | | 12! L\l ) 0

Joshi, S.S. et al. (2022) nternational Cardiac imaging specialists (125) ot reported during the COVID-19 pandemic)

28% reported any self-reported MHC, of which

Sh , G. et al. (2023 Int tional Cardiologists (5,890 Not licabl . )
arma, et al. (. ) nternational ardiologists (: ) ot applicable 76.1% reported psychological distress

“Rate the impact of your burnout on | 69% of the interventional cardiologists are affected
your life” by burnout
“Do you feel burnout/and or 43% felt burned out (29%) or both burned out and
depressed?” depressed (14%)
84% considered the interventional cardiology
Simsek, B. et al. (2023) USA/Canada First-year IC fellows (111) Not applicable fellowship somewhat (62%) or very stressful
(22%)

Simsek, B. et al. (2023) International Attending IC (1,159) and IC fellows (192)

Koval, M.L. (2023) USA Cardiologists (367)

3.85/5 on professional fulfillment, 2.25/ 5 on work

Bogerd, R. et al (2023) Netherlands Cardiologists (382) Not applicable exhaustion and 2.04/5 interpersonal disengagement

<9)Minneapolis i
v Heart Il'{stitute CENTER FOR CORONARY ARTERY DISEASE Allina W
Foundation’ MINNEAPOLIS

HEART INSTITUTE
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Moderating Variables

Autonomy
Worklife balance

Supportive environment
Job dissatisfaction

Sleep disturbances

Intent to leave

t and related symptoms in cardiologists. Adapted and used with permission from: Linzer M, et al. Working conditions in
primary care: physician reactions and care quality. Ann Intern Med. 2009; 151:28-36.
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Are we superheroes?
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All Journals v | Enter Search Terms

Impact of burnout on IC physicians

JOURNALS

Journals ~ Topics ~ Guidelines Author Center ~ CME/MOC ~ Events v JACC Patiel | felt lonely in the past year (84%)

| am working too hard (78%)
| am emotionally exhausted (64%)
| am frustrated by work (58%)
JACC Journals : JACC: Interventions » Archives» Vol. 16 No. 11 Previous | Next My enthusiasm towards work decreased in the past year (44%)

| considered quitting my job in the past year (41%)
International Psychological Well-Being Survey of Interventional Cardiologists @ ceraccess | am achieving less than | think | should >3/week (40%)

JACC: Cardiovascular Interventions

Viewpoint | feel overwhelmed 23/week (33%)

| am considering to leave my job (32%)
| am not physically healthy (30%)
| am not happy with my life (28%)

Bahadir Simsek, Athanasios Rempakos, Spyridon Kostantinis, Judit Karacsonyi, Bavana V. Rangan, Olga C. Mastrodemos,
Ajay J. Kirtane, Anna E. Bortnick, Hani Jneid, Lorenzo Azzalini, Anastasios Milkas, Khaldoon Alaswad, SEE ALL AUTHORS

J Am Coll Cardiol Intv. 2023 Jun, 16 (11) 1401-1407

Topic(s): Coronary, Peripheral & Structural Interventions 1 ,159 IC attendings and 192 IC fellows

Simsek , B., Konstantinis, S., et al. International psychological well-being survey of interventional cardiologists. JACC Cardiovasc Interv. 2023
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%/

Contributors to burnout

Too much paperwork
Lack of admin. support [ atAtY
Too much bureaucracy ALY
Insufficient income [ AYYE]
Lack of respect

Trouble in equipment acquisition

Increased computerization

Government regulations
Lack of autonomy
COVID-19 related

Simsek, B., Konstantinis, S., et al. International psychological well-being survey of interventional cardiologists. JACC Cardiovasc Interv. 2023
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Heart Institute
Foundation®
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%

Sex Differences in the Well-being of
Interventional Cardiologists

MD'; Banadir Simssk, MD'; Ath Rempakos, MD"
Spyridon Kostantinis, MD'. Judit Karecsonyi, MD, PhD*; Bavana V. Rangan.
BDS, MPH': Olga C. Masirodemos, BA': Aiay J. Kirtane, MD, S Amna E.
Bortnick, MD, MS; Hani Jneid, MD%, Lorenzo Azzalinl, MD, PHD, MSct
Anastasios Milkas, MD?; Knaldoon Alaswad, MD': Mark Linzer, MD¥: Mohaned
Egred, MO, Sunil V. Rao, MD'®, Salman S. Allana, MD'; Yader Sandoval, MD'
Emmanoul 5. Brilaids, MD, PhD"

o e ﬁak,:vuh\m;;\m!»:\sk R

Depament oo i e,
G e e Nevere son Ty, U

BACKGROUND

Sex differences in the well-being of interventional cardiologists have
received limited study.

We conducted an intemational, anonymous, online survey exploring
sex-based differences in the well-being of interventional cardiologists.

RESULTS

Of 1,251 survey participants, 121 (9.7%) were women. Women were
more likely to be under 50 years old and single and were more
commonly practicing_at academic institutions or hospitals with
academic affilation. There was no diference in the sel-reported

$=0.013) and government regulations (4.8+3.1 vs 3.62.8, p<0.001)
s contibutors to burnout. Women reported less often getting well
along with colleagues (7.0:2.9 vs 7.5£21,
feelng lonely during the prio year (5.543.1 vs 43432, p=0.001). Men
more commonly chose exercise as a coping mechanism for burnout,
while women more often chose talking with family/friends. Women
prioritze additional paid time off (7.5£2.5 vs 6.9+2.7, p=0.041) as the
most preferable wellness-related action and asked more often for
respectirecognition from administration. opportunities for professional
growth and mentorship opportunities. Almost half (44.3%) of women
IC attendings considered leaving their job during the prior year (vs
40.6% men, p=0.572) and 45.5% reported decreased enthusiasm
towards work, compared with the prior year (vs 44.2% men, p=0.590).
Almost 1 in 10 (9.1%) reported suicidal ideation in the last year (vs
6.1% men, p=0.387). Seventy-five % of women IC attendings reported
thinking they are achieving less than they think they should a least
twice a week (vs 56.1% men, p=0.001). One-third (28.7%) of women
IC attendings reported not having access to mental health support if
needed through their hospitalipracice (vs 36.9% men, p=0.167)

CONCLUSION

Our survey shows sex differences in contributors and coping
mechanisms to burnout in the field of interventional cardiology. Better
communication with administration and access to career development
opportunities might be especially valuable for reducing the risk of
bumout in women

aneapo
Heart Instltute
Foundation’

CENTER FOR CORONARY ARTERY DISEASE

mparison of the baseline characteristics of women vs men
interventional cardiologists and fellows.

Among 1,251 interventional
cardiologists and fellows:

<005

Figure 2: Bumoutin women vs men interventional cardiologists and fellows.

" s I poass o
e )

Figure 3: How wormen interventional cardiologists and fellows cope with burnout
compared with men.

Women (9.7%) asked more often for

* * *

Respect/recognition Opportunities for Mentorship
from the administration professional growth  opportunities
(79vs7.2, .016) (79vs7.2, .017) (7.5vs 6.4, .002)

B

How do you cope with burnout?

XL pr——————
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Women vs men IC attendings/fellows

Age > 50 years. ﬁ);ﬂe.go%
) ) 7.90% |
Marital Status Single . 25.60%

Women Country of practice US

. Men Practicing IC > 10 years ‘ ™ 40.10%

Practice in Academic Institution/Hospital with..*l 59'300/%9_20

More than 100 PCls in a year

More than 100 Structural Cases in a year
More than 100 Peripheral Cases in a year
More than 6 weeks of Vacation each year
More than 3 times/week on call

0.00% 20.00% 40.00% 60.00% 80.00% 100.00%
*p<0.05 mMen ®Women

Alexandrou, M., Simsek, B., Rempakos, A., et al. (2023). Sex Differences in the Well-being of Interventional Cardiologists. Journal of Invasive Cardiology (accepted)
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Women asked more often for

* * *

Respect/recognition from the Opportunities for professional growth Mentorship opportunities

administration
(T 9vs 7.2, p=0.016)

Alexandrou, M., Simsek, B., Rempakos, A., et al. (2023). Sex Differences in the Well-being of Interventional Cardiologists. Journal of Invasive Cardiology (accepted)
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Figure 1. Typical Steps in an Organization's Journey Toward Expertise in Physician Well-being

 Physician well-being influences key operational decisians®

= Shared accountability for well-being among organizational leaders

= Chief well-being officer on executive leadership team

» Endowed program in physician well-being creates new knowledge
that guides other organizations

« Strategic investment to promate physician well-being

= Culture of wellness

Transformative

= Understands impact® of physician well-being on key organization objectives
= Physician well-being considered in all eperational decisions
» Funded program on physician well-being with internal focus

jen
ining for Leaders in tory management

n-level interv robust asses of effectiveness
transformation

-5 I e
= Improves workflow efficiency by engaging and supparting local

* Understands business case to promote physician well- being

« Practice redesign based on driver dimensions

» Coaching resources for physicians to support career, work-life integration, self-care
* Regularly measures burnout/well-being to monitor trends

« Physicians given greater voice in decisions

» Designs work unit-level interventions but does not objectively assess efficacy
Moderate « Creates opportunity for community building among physicians

= Understands driver dimensions
= Peer support program
= Cross-sectional survey assessing physician well-being
= Identifies struggling units
« Physician well-being considered when organizational
decisions implemented
« Aware of theissue
+ Individual focused interventions such as
-Mindfulness training
-Resources for exercise/nutrition

Novice Beginner Competent Proficient

2 Finances, turnover, safety/quality, patient satisfaction.

PStrategy, priorities, resource allocation, new initiatives.

Shanafelt T, Goh J, Sinsky C. The business case for investing in physician well-being. JAMA Internal Medicine. 2017;177:1826-1832
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Harness the power
velop and implement targeted work unit interventions®
“When individually focused offerings are
Cultivate community at work not coupled with sincere efforts to address
the system-based issues contributing to
burnout, this approach is typically met with
skepticism and resistance by physicians
(“they are implying | am the problem”)”.

Use rewards and incentives wi

Align values and strengthen culture

Promaote flexibility and work-life integration

Provide resour 1o promote resilience and self-care

Facilitate and fund organizational scie

Shanafelt TD, Noseworthy JH. Executive leadership and physician well-being: Nine organizational strategies to promote engagement and reduce burnout. Mayo Clin Proc. 2017;92:129-146
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Al adoption could alleviate the workload burden

“We estimate that wider adoption of Al could lead
to savings of 5 to 10 percent in US healthcare
spending—roughly $200 billion to $360 billion
annually in 2019 dollars.”

The Potential Impact of Artificial Intelligence

on Healthcare Spending Non direct financial benefits:

* improved healthcare quality
) ) ) ¢ increased access
Nikhil Sahni, George Stein, Rodney Zemmel & David M. . .
Cutler + better patient experience
* and greater clinician satisfaction

Sahni NaS, George and Zemmel, Rodney and Cutler, David M. The potential impact of artificial intelligence on healthcare spending. 2023;30857
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STRAIN study

(STRess Assessment of INterventional cardiology fellows and attendings)

Intraoperative stress assessment
based on heart rate variability (HRV)

Reporting also:
« Burnout assessed by the Mini-Z survey
@ ” » Subjective stress assessed by the

STAI-short version survey

POLAR H10 WHOOP Does intraoperative stress accumulate?

Interventional cardiology Chest strap wearable Which procedures are more stressful?

attendings/fellows When do IC attendings/fellows recover?
Does stress decrease with training?
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Michaella Alexandrou, MD
michaella.alexandrou@allina.com

Thank you!

Abmed Al-Ogaili, MD Emmanouil Brilakis, MD, PHD Nicholas Burke, MD, FACC 0lga Mastrodemes. Deniz Mutu, MD Bavana V. Rangan, EDS. MPH Athanasios (Thanasis) Yader Sandoval, MD, FACC,
LardE
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Causes of Long-Term Mortality in Patients
with Microvascular Obstruction Following
ST-segment Elevation Myocardial
Infarction

Giselle Fisher, Bethany White, Brynn Okeson, Evan Walser- Kunz,
Jay H Traverse

Minneapolis Heart Institute Foundation
Minneapolis Heart Institute at Abbott Northwestern Hospital
University of Minnesota School of Medicine, Cardiovascular Division

107

Microvascular Obstruction (MVO)

= Observed on cMRI in 40 -70% of STEMI patients.
= Manifested as persistent ST-elevation on EKG or as No-Reflow following PCI.

= Likely diverse etiologies including:
= Distal athero-embolic debris and platelet and WBC clumping
= Microvascular dysfunction secondary to | / R injury.
= Extrinsic compression of micro-vessels due to edema.
= Destruction of vascular integrity and intramyocardial hemorrhage
(IMH).

108

54 of 61



MHIF Cardiovascular Grand Rounds |
November 6, 2023

Historical Observations of MVO (no-reflow)

» First observed in the Brain !

= First described in the heart by Kloner et al (JCI, 1974) “ The no-reflow
phenomenon after temporary coronary occlusion in the dog”.

-40 min LAD coronary occlusion = normal reperfusion following release of occlusion
-90 min occlusion = impaired blood flow following release of occlusion.

Histopathology (electron microscopy):

- Sig capillary damage in subendocardium with swollen endothelium and intra-
luminal endothelial protrusion.

- Intraluminal platelets and fibrin thrombi.

- Interstitial and intramyocardial edema (extrinsic compression)

109

Historical Observations of MVO

= Increases with Ischemic duration.

= No-Reflow area increases over time (process, not an event).

= Cell contracture may contribute to microvascular compression

= Platelet and leukocyte depletion may reduce extent of no-reflow.

= Confined to region of myocardial infarction

Kloner R, et al. JCI 1974
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MVO is represented by hypo-enhanced (orange) region
inside the hyper-enhanced (yellow) infarct region

De Waha S., et al. Eur Heart J 2017
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1025 STEMI Patients i MACE
From 8 PCl trials who

received primary
PCI

90

80
p <0.001

Freedom from cardiac death 707

CHF, recurrent M. . ’m‘
MO present

MVO more powerful &

T T T 1
predictor than Infarct size g 200 00 &R R0
Time to Event (Days)

Event-free Survival (%)

Number at Risk

MO absent 447 293 161 119 93

MO present 566 379 256 168 114

Van Kranenburg M, et al. JACC Imag. 2014
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Increasing amounts of MVO are Associated with Increased

All-cause Mortality and Heart Failure Admissions over 1-Year

A = MVO lerile 1: 0%
= NMVO tertile 2: 0-1.55%
MVO fertile 3. >1.56%

e ;% Data pooled from 7
;5 Randomized Primary PCI
3% 6 e — P Trials where MVO was
gg P Measured by cMRI
3 Bel | 4% Within 7 days of STEMI.
P E b~ MVO occurred in 57% of
P ) — “% Al Patients
[ '[
3 ] -] 12
Number at risk: Time in months
726 690 649 481 4
—_— 3o s2 200 184
— 550 509 485 260 23

De Waha S., et al. Eur Heart J 2017
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FIGURE 4 Event-Free Survival According to IS, Myocardial Salvage Index,
LVEF, and MO
Kaplan-Meier curves showing the risk of cardiac events, stratified by the size of the infarct
(1S), the myocardial salvage index (MSI), left ventricular ejection fraction (LVEF), and the
presence of microvascular obstruction (MO). LV = left ventricle.
Eitel, et al. JACC 2014
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The NHLBI TIME Trial:

Role of Microvascular
Obstruction in 2-Year Clinical
and MRI Follow-up

Jay H. Traverse, MD
Principal Investigator, TIME Study
Minneapolis Heart Institute at Abbott Northwestern Hospital
University of Minnesota Medical School
Cardiovascular Cell Therapy Research Network (CCTRN)

2016 Scientific Sessions of the AHA
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Effect of MVO on Changes in LVEF and Volumes at 6-months
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Traverse J, et al. Circ Res 2018 (n=47) (n=60) 116
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Long-Term Causes of Mortality in Patients with
MVO Following STEMI — Rationale and Methodology

Rationale: The long-term natural history and mortality is not
known in patients with MVO following STEMI beyond 2 years.

= We analyzed the long-term follow-up and cardiac MRlIs of 475 patients admitted through

the Level 1 Program (Mean age = 60 years, 76% male) for the presence (n=337) or absence
(n=138) of MVO following STEMI and successful reperfusion with PCl between 2007 -2017.

= Causes of death were determined from the patient's electronic medical record or

death certificate.
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Long-Term Causes of Mortality in Patients with
MVO Following STEMI — RESULTS

Patients with MVO had greater ischemic times (159 vs. 141 mins; p = 0.012) and were
more likely to have TIMI 0 flow on presentation (71 vs 54%; p <0.002).

Patients with MVO had greater infarct size by cardiac enzymes resulting in greater

LV end-diastolic volume index (LVEDVI) (80 vs.75 ml/m2) and LV end-systolic volume
index (LVESVI) (39 vs 30 ml/m2) LV mass (146 vs 134 g) and reduced LVEF (48 vs 58 %;
all p < 0.01) by cardiac MRI performed 1-3 days following STEMI and PCI.

During long-term follow-up a total of 56 patients with MVO died compared to 18 patients
without MVO.

Patients with MVO died sooner after STEMI (5.9 vs 7.8 years) and were more likely to die
from cardiovascular causes such as progressive heart failure or sudden cardiac death
(Table). LVEF before death was lower in the MVO group (46 vs 52%).
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Long-Term Mortality of STEMI Patients
who have MVO on cardiac MRI

Cardiovascular |Neurological Pulmonary |Cancer |Natural |Time from
- CHF - Dementia -pneumonia Causes |STEMI to
- Cardiac arrest |- Stroke -respiratory death

- Ml -ICH failure (years)
- COVID-
ARDS

(Ao 22* 8 6 7 9 4 59+4
(n=56)
MVO — jil 1 0 3 7 7 7.8t4
(GENE))]

* P <0.004 Fishers Exact Test
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Kaplan-Meier Mortality Curve over 10-Years

10 year survival

— MVO Present = MVO Not Present

0.9

Survival probability
o
3

o
3

o
o

p=0.12

=
o

0 2 4 6 8 10
Years

Number at risk

- 337 317 290 232 176 113
= 138 134 129 105 90 60
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CONCLUSIONS

= There is significant long-term mortality associated with MVO following STEMI with the
majority of patients dying from cardiovascular causes. In contrast, patients with STEMI
without MVO rarely died from a cardiac etiology but from cancer and natural causes.

These findings may suggest that MVO acts as a surrogate marker for greater underlying
atherosclerosis, microvascular dysfunction or other unknown co-morbidities that enhances
Long-term cardiovascular mortality.
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