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A Novel Method to Evaluate
Surgical Mortality




POCMA

« Systems method of analysis to identify the root cause of death
following cardiac surgery

- Based on assumption that there are 3 primary components
which interact within each episode of surgical care

« Patient configuration: constellation of physiological attributes, organ
system reserve, co-morbidities and responses to care

- Elements of surgical care: evaluation, diagnosis, monitoring,
treatment, errors of omission and commission

« Random clinical events: unexpected reactions to treatment, natural
history of disease or de novo catastrophes




Phase of Care

Interval defined by its temporal relationship to the primary surgical
procedure

Pre-op Intra-op IcU Discharge

Each phase has a characteristic set of therapeutic goals, care pathways and
recovery expectations

Divides process of care into interdependent compartments that contain
multiple agents and layers of interaction

Parsing clinical course into time segments facilitates focus on specific
elements for quality improvement

Derived from Fred Grover’s Ql project involving VA Cardiac Surgery Services

Grover FL et al, Ann Surg, zooy




Root Cause = Seminal Event

« One of the 3 primary elements in the episode of care which
triggers a cascade of deterioration culminating in death

 |Is the most proximal component in the sequence of care
« Similar to “Outlandish Proverb No. 499”

‘For want of a nail a horseshoe was lost,

for want of a horseshoe a horse went lame,
for want of a horse a rider never got through,
for want of a rider a message never arrived,
for want of a message an army was never sent,
for want of an army a battle was lost,

for want of a battle a war was lost,

for want of a war a kingdom fell,

and all for want of a nail.

K George Herbert, 164y
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i)) Avoidable Surgical Death
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Avoidable:

1. Processes of care are available to prevent seminal event or
rescue the patient from the cascade of decompensation

2. System lacks the expected resources, competence or personnel
for primary prevention or rescue

Unavoidable:

1. Seminal event could not have been prevented or attenuated
with more than 50% likelihood

2. Patient’s constellation of attributes constitute an unavoidable
risk for death or inability to be rescued




Avoidable Surgical Death

STS Record 1D: B DOSs ! J DOD I S Transferring Hospital Name:
(3) EuroScore: Autopsy: Yes No

Procedures (1) {2)

CASE Summary:

PHASE OF CARE MORTALITY ANALYSIS:
e s - = //’ = /—\ = = \\
/_ \ i Post-Op ICU Phase \ Post-Op Floor Phase / Discharge Phase

Pre-Operative Phase f Intra-Operative P hase \
Cardiae risk factor prefile e.g. Anesthesia Hemeodynamic management P g g Appropriate disposition: e.g.
Cardiogenic shock Technical (lines, TEE, ET) Inotrope titration Coumadin Nursing home/ECF vs. home
Myocardial viability Pharmacologic management Adequate OF delivery Other
Recognition/treatment of Respiratery care Pulmeonary embolism Pharmacologic details:
Men-cardiac risk factor profile decompensation Prevent lung injury and WAP o Adequate instruction and
Renal failure on dialysis Surgeon Appropnate support plan support network
COPD Judgment ICU care (Keystone criteria) Dysrhythmia (Atrial or Vent) 5 i
Girrhosis Technical (lacs, grafts, emboli) DVT/PE prophylaxis Catastrophic svent (specify)-
Combination Myocardial protection Sepsis preventionfireatment Survei ogniti
Judgment Cardiopulmonary By-Pass Nuiritronal support of dscompanatio
Timing of surgery Parameters (hot, MAT, Multi-System Organ Failure Sepsls prevenBoniisalinent
Risk > benefit m%O) Failure to Thrive
Patient preparation Fluid management Survei A gnition/Rx of Catastrophio cvent (specify):
Medical optimization failure CVA Decompensation
Patient evaluation o L £
Functional class et g
- Catastrophic event (specify)
1D occult disease(s)
Other: Other: Other: Other: Other:

Seminal event and Mortality Avoidable? Yes No Iif Yes: How: i Avoidable: What has been implemented to prevent future similar event:

tothe

This is 2 confidentisl professional peer review snd quality sssurance document of the MSTCVS Qusity 3 or son iz L rap from
provisions of Michigan Statutes MCL 333.20175; MCL 333 21513; MCL 333.21515; MCL 331.531; MCL 331 532; MCL 331533 or such other statutes as may be appiicable. Contributed By £.L. Shannon for use by the MSTCVS.
POCMA 2012 v. 3.0
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Conceptual Foundation of POCMA - Part 1

L (L3
fma,i,m\n@"

Results of a Regional Study of Modes of Death
Associated With Coronary Artery Bypass Grafting

Gerald T. O"Connor, PhD, John D. Birkmeyer, MD, Lawrence J. Dacey, MD,

Hebe B. Quinton, MS, Charles A. S. Marrin, MB, BS, Nancy J. O. Birkmeyer, PhD,
Jeremy R. Morton, MD, Bruce J. Leavitt, MD, Christopher T. Maloney, MD,

Felix Hernandez, MD, Robert A. Clough, MD, William C. Nugent, MD,

Elaine M. Olmstead, BA, David C. Charlesworth, MD, and Stephen K. Plume, MD, for
the Northern New England Cardiovascular Disease Study Group*

Dartmouth-Hitchcock Medical Center, Lebanon, New Hampshire; Maine Medical Center, Portland, Maine; Fletcher Allen Health
Care, Burlington, Vermont; Optima Health Care: Catholic Medical Center, Manchester, New Hampshire; and Eastern Maine
Medical Center, Bangor, Maine

« Defined modes of death after CABG

« Seminal event equated to “different processes and systems of
clinical care yield different results” (i.e. surgeons)

- “better understanding of (different) processes of care and ...their
relationship to ...heart failure” — avoidability implied

K O’Connor et al, Ann Thor Surg 1999
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Deductive Reasoning
in the Lifelong Continuing Education
of a Cardiovascular Surgeon

Frank C. Spencer, MD

« 80% of a CV surgeon’s education should
occur after formal residency training

« “Imperfect results” of surgery are
reviewed by analysis of “serial decision- Frank Cole Spencer, MD
. . 1 President of STS
making ...in detail

K Spencer FC, Arch Surg, 1979




POCMA - Phases of Surgical Care

Complex Adaptive System

Discharge

Intra-Op

Pre-Op

% e Each phase has unique goals,
agents, tasks, responsibilities and
interactions
* Surgeon is not primary agent




Evolution of Quality Improvement
in Cardiac Surgery

Salient Features | Old School Current
1960 - 2000 2000 - present
Organization Vertical — Chain of command Horizontal - Team
Communication Military Mindful
Style Command & control Defer to expertise
Improvement M & M conference Systems analysis
Methods “Blame & Shame” Human factors
Focus Work harder and devise Work smarter and better
better operation in teams




Clinical Scenarios




Seminal

Mortality Event

Intra-op

Bilateral
Cerebral
Emboli

Aspiration
Pneumonia

Floor / Discharge




Seminal
Mortality Event

Pre-op

Cirrhosis 4

Cardiomyopathy
TVCAD

Hepatorenal
Failure




Case Scenario 3: Analysis

Seminal
Mortality Event

Floor / Discharge

Re-do Sternotomy
Aortic laceration

* Volume and clotting factor
replacement 7
* Optimal multi-organ support

Patient
rescued”

B L Ll LT e ———
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TAVR POCMA

TAVR POCMA:
STS Record ID #
Procedures (1)

Operator 1
(2)

Operator 2

DOs /. r.

Urgent conversion to

CASE SUMMARY:

/ Pre-Procedure Phase\

Cardiac risk factor profile
Cardiogenic shock
Myocardial viability

Non-cardiac risk factor

Procedure Phase \

Anesthesia
Technical (lines, TEE, ET)
Pharmacologic management
Recognition/tx of

profile decompensation
RF on HD Judgement
COPD Operator
Cirrhosis Technrical (deployment)
Combination Approach converted: Reason
Judgment

Timing of surgery
Risk > benefit
Poor candidate
Patient preparation
Optimize functional status
Patient evaluation

Judgment
Evaluation
Catastrophic event (specify):
Perivalvular leak
CVA
Aortic Dissection
Perforation/rupture/laceration
DIC/Shock Tamponade
Severe MR AMI
Vascular/bleeding complication
Conduction disturbance

Other:
Other:

S N

CT evaluation
Inadequate Valve sizing
Functional class

ID occult disease(s)

Post-Procedure ICU Phase

Hemodynamic management
Inotrope titration
Adequate O delivery
Respiratory care
Prevent lung injury and VAP
Appropriate support plan
ICU care (Keystone criteria)
Infection/Sepsis
DVT/PE prophylaxis
Multi-System Organ Failure
Failure to Thrive
Surveillance/Recognition/Rx of
decompensation
Catastrophic event (specify):
Aspiration CVvA
Pulmonary embolism
Gl Ischemia
Vascular/bleeding complication
Lower extremity ischemia
Thrombosis AMI
Conduction disturbance
Post Procedure Evaluation

Other:

o

open Yes No STS Score with

DoD / / _ Age:____

STS Risk Score:
incremental risk:

Incremental Risk (Circle): nocturnal BiPap, BNP>550pg/ml, pro BNP > 3200pg/ml, prohibitive chest, hostile mediastinum, pulmonary systolic HTN 60-80 mmHg,
Pulmonary HTN > 80, wheelchair bound, does not live independently, frailty

PHASE OF CARE MORTALITY ANALYSIS (POCMA): Please select one Phase (Pre-op, Intra-op, etc.) and circle one subcategory (Judgment or Patient Preparation etc.

Post-Procedure Floor Phase

Pharmacologic management
Coumadin
Other
Dysrhythmia(atrial/ventricular)

Infection/Sepsis

Surveillance/Recognition/Rx
of decompensation

Multi-System Organ Failure

Catastrophic event (specify):
Vascular/bleeding comp
Lower extremity ischemia
CVA
Pulmonary embolism
AMI
Embolization

e

_#

Discharge Phase
Appropriate disposition
Pharmacologic details

Adequate Instruction
and safety network

Catastrophic event

Found unresponsive cause
of death unknown

Readmission: reason

Other: (specify):

_/

Seminal Event and Mortality Avoidable? Yes

How:

If Avoidable: What has been implanted to prevent future similar event?

This is a confidential professional peer review and guality assurance document of the MSTCVS Quality Collaborative. Unauthorized disclosure or duplication is absolutely prohibited. It is protected from disclosure pursuant to the
provisions of Michigan Statutes MCL 333.20175; MCL 333,21513; MCL 333.21515; MCL 331.531; MCL 331.532; MCL.331.533 or such other statutes as may be applicable. Contributed by F.L. Shannon for use by the MSTCVS

POCMA 2016 v.1.0




Michigan Society of Thoracic and
Cardiovascular Surgeons (MSTCVS)




MSTCVS

A Method to Evaluate Cardiac Surgery Mortality:
Phase of Care Mortality Analysis

Francis L. Shannon, MD, Frank L. Fazzalari, MD, MBA, Patricia F. Theurer, BSN,
Gail F. Bell, MSN, Kathleen M. Sutcliffe, PhD, and Richard L. Prager, MD; for the
Michigan Society of Thoracic and Cardiovascular Surgeons

Division of Cardiovascular and Thoracic Surgery, William Beaumont Hospital, Royal Oak; University of Michigan Cardiac Surgery
at Crittenton Hospital, Rochester; Michigan Society of Thoracic and Cardiovascular Surgeons Quality Collaborative, Ann Arbor;
Stephen M. Ross School of Business, University of Michigan, Ann Arbor; Section of Cardiac Surgery, University of Michigan, Ann
Arbor, Michigan

« Initial report on statewide adoption of POCMA as analytic and
guality improvement tool for cardiac surgery

« Review of 1,905 mortalities out of 53,674 adult cardiac
operations from January 1, 2006 to June 30, 2010 yielded a
POCMA profile of seminal events and determination of
avoidable death in 41%

K Ann Thorac Surg 2012;93:36—4y




MSTCVS

« Founded 1965

« Currently 91 Board Certified Thoracic Surgeons

« Statewide quality initiative
« 2001: 17 hospitals met to review STS NCD results for 1998 to 2000
« 2006: Grew to include 28 hospitals and POCMA started
- 2008: Site visit program initiated (O/E ratio > 1.5)

« 2011: BCBS hospital “bonus” for collaborative participation and
improved outcomes




MSTCVS

Local Case Review
Concurrent
Surgeon-directed
Multi-disciplinary

Collaborative Review

v

85% - Agree

Review mortality summary
and POCMA record \

15% - MORG Adjudication




Rich Prager, MD

We are what we

repeatedly do. Excellence,
then,is not an act,

iy but a habit.
r/}i Aristotle
www. the quotes.in




Decade of POCMA: 2006 - 2015

2006 — 2015
112,581
Cardiac Procedures

v

3.4% Mortality
(3824)

+ STS Risk Model No Risk Model
84,067 28,514




Annual Procedure Trends

EETAVR (2,490) —Mortality
14000 8%
12000 7%
10000 6%
5%
8000 ' 2
4% £
6000 S
3% =
4000 -
2000 1%
0 0%
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015




POCMA - Phase Distribution

- Cardiac RFP less often

- More avoidable catastrophes

45% - Judgment more often . —
20% - Better hemodynamic Rx
35%
30% l 1 . . L . .
25% r [ || - Similar scenarios, just different context
209 ! {1 | -Rescuerate for complications variable
15% i ;
10%

5%

0%

Pre-Op Intra-Op ICU Floor Discharge
33% 19% 27% 10% 11%

H 2006 H 2007 2008 ®WM2009 E2010 2011 2012 42013 112014 52015




) Avoidable Deaths — All Procedures

1400

Overall Avoidable = 38%

1200

1000

800

600

200 —

0 -

50%

37%
| \ 37%
: | | 20% |

Pre-op

Intra-op

ICU Floor Discharge




Pre-op Phase: Sub-categories

50%
15%
40%
35%
30%
25%
20%
15%
10%

5%

0%

13% 29% 7% 3%

Cardiac RFP Non-card RFP '

Risk/benefit Timing Preparation
2006 ®2007 M2008 W2009 M2010 2011 m2012 m2013 ®m2014 ®m2015

““ p'ﬂliﬂllll eyt | I“Iﬂllll

7%

Evaluation




ICU Phase: Sub-categories

75%

65%

55%

45%

35%

25%

15%

5%

-5%

3% 9% 4% 4% 18% 56%

um

alllul | ‘|

Surveillance | Catast

T T .

Hemodynamic|] Resp Care Other ICU Care
H2006 W2007 W2008 W2009 W2010 2011 m2012 m2013 ®2014 m2015

rophe




Intra-op: Sub-categories

’ 2% 45% 2% 45%
60% ]
50%
40%
30% ]
20%
10% I I
0% II]III] III S

Anesthesia Surgeon CPB Catastrophe
2006 ®2007 M2008 m2009 ®2010 =2011 w2012 m 2013 m2014 m2015




Top Seminal Events

T e M Y
Catastrophe 14.4%
Pre-op Cardiac RFP 476 13.6%
Pre-op Judgment 358 10%
Intra-op Surgeon 334 9.5%
Intra-op Catastrophe 252 7.2%
Surveillance ICU & Floor 209 5.9%
Floor Catastrophe 206 5.8%




Catastrophic Events

Events

CVA

Cardiac arrest
Respiratory failure
Gl

Other

Intra-op

% phase
17%
12%

2%

4%

n

447

/9

13

26

ICU

% phase
8%
21%
10%
10%

4%

75

197

94

94

37

Floor

% phase
6.5%
51%

6%
8%

2%

23

184

22

29

Total

545
460
129
123

70




Focused Improvement Topics and Projects

* Focus list derived from top 5 avoidable mortality list
* |Improvement plans elaborated by MSTCVS physicians

Intra-op ICU JLTAY  Discharge

- Surgeon Judgment Appropriate staffing

- Myocardial viability Enhanced monitoring
- High risk patient evaluation Dedicated intensivists
- Operative choice/execution Better O” delivery

Optimization - Improved communication and hand-offs
- Better recognition and prevention of
catastrophes




Conclusions

« POCMA is a reproducible and efficient approach to identifying
the root cause of surgical mortalities

« Process of conducting the POCMA analysis is conducive to
surgical “team” participation and learning

 Identification of avoidable surgical deaths and rescue pathways
facilitates focused quality improvement

« Analytic framework of POCMA allows elaboration of new
seminal events as surgical care evolves




Insights Derived from POCMA

Glenn J.R. Whitman, MD

Director, CVSICU
Johns Hopkins Hospital
Baltimore, MD
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. &‘) Phase of Care Mortality Analysis: Comparing
" Mortality Differences Among TAVR and Surgical
AVR Patients

Todd C Crawford, MD?, J Trent Magruder, MD?, Joshua C Grimm,
MD1, Kaushik Mandal, MD?, Joel Price, MD?, Jon R Resar, MD?,
Matthew Chacko, MD?, Rani K Hasan, MD?, Glenn J Whitman, MD?,
John V Conte, MD1

1 Division of Cardiac Surgery, Johns Hopkins University School of Medicine, Baltimore, MD.
2 Division of Cardiology, Johns Hopkins University School of Medicine, Baltimore, MD.




Background (POCMA)

 Introduced in 2012 by the Michigan Society of Thoracic &
Cardiovascular Surgeons (MSTCVS)

« Principle: each in-hospital mortality is rooted in a seminal event
« Promotes a culture of transparency

« Has led to quality initiatives and ultimately resulted in improved
morbidity and mortality

K Shannon FL, et al. A Method to Evaluate Cardiac Surgery Mortality: Phase of Care Mortality Analysis. Annals of Thoracic Surgery. 2012/




Background (POCMA)

« Aortic Stenosis
1-2% of patients > 65 yo
1 year mortality for symptomatic AS -> 25-30%, 50% in those denied surgery
Available Interventions

SAVR - traditional approach to aortic valve disease, involves cardiopulmonary bypass
TAVR —transcatheter aortic valve replacement

High risk or extreme risk patients that are not fit to undergo SAVR

PARTNER A trial — TAVR mortality at 1 year was non-inferior in comparison to SAVR in high risk
patients

CoreValve US Pivotal Trial — superior mortality at 1 year compared to SAVR in high risk patients

Smith CR, et al. PARTNER Trial Investigators. Transcatheter versus surgical aortic-valve replacement in high risk patients. N Engl J Med. 2011.
Mack MJ, et al. PARTNER 1 trial investigators. 5-year outcomes of transcatheter aortic valve replacement or surgical aortic valve replacement for high surgical risk
patients with aortic stenosis (PARTNER 1): a randomized controlled trial. Lancet. 2015/




Objective

« To utilize a novel analytical tool to compare differences in
sentinel events among TAVR and SAVR populations that
ultimately culminate in in-hospital mortality




Methods

« Patient Selection

Any adult patient that underwent isolated TAVR or SAVR at our

institution between 1/1/2011 and 3/31/2015 and expired during the
postoperative hospital course

Included patients enrolled in research trials as well as those
receiving commercially-available valves

TAVR population included both extreme and high risk patients




POCMA Methodology

Five “Phases” of Care sy Pl by e e et

MedicalRecordnumber: ___ patient Name: Age.

& Dates,

 Subcategories within e LT ——

(et

PHASE OF CARE MORTALITY ANALYSIS:

each phase of care P i s i

:::dwmkhmrwvﬁlo Anesthesia ; . .
Technical (ines, TEE, ET) I " " Coumaan Nursing ome/ECF vs. home
i 1 Wmm Incrope fivaton Cmer
« Goal: identity memin || e || mmmmL || e || e s
Decompensation A
profile Surgson w't‘:?"'mvm CVA Adequats instruction and
. . Renal tilure on dalysis Prevent kg injury support network
t I t t com Technical i Appropriate support pian Dyschythmia (Atrial or Vent)
|||Or a I y ”gge rS Cimnosis (acs, grals, emboly ICU care (Keystone criteria) Catastrophic svent (spacity)
. Myocandial protecion ouTeE Surveillancelrecognition/Rx
c@n '"r;'“ Cardiopulmonary By-Pass Sepsis of i
yudgment o Naritional support Sepei onfreatment
Timing of surgery Fluis management Recognition of Decompenaation
Risk > benedt Catastrophic event
Patient preparation " Trsalmant of Decoupusalien (speciy)
Patient evaluation Cataslcoplilo avant (apeclly) Catastrophic event jspecify)
Functional ciass
D occul cisease(s)

Other: Other: .
N\ )\ —/ N —/
wmammmwmwuw»ml: Cardiac Neurologic Renal Vascular Infection Pulmonary Valvular Unknown Other
Seminal event and Mortality Avoidable? Yes No K Yes: How:
Next steps to prevent in the future @
Completed by (Fesi Srwed by Complete (Yes | No)

This is a confidential professional peer review & quality assurance document of the MSTCVS Quality Collaborative. Unauthorized disclosure
or duplication is absolutely prohibited. Tt is protected from disclosure pursuant to the provisions of Michigan Statutes MCL 333 20175, MCL
333.21513; MCL 333.21515MCL 331.531; MCL 331.532; MCL.331.533 or such other statutes as may be applicable Contributed by F.L.
Shannon for use by the MSTCVS. Modified by Joluns Hopkins Cardiac Surgery 06.11.2014 POCMAv.5.0




The JHH POCMA Committee

« Every in-hospital death reviewed in the Cardiac Surgery
Mortality & Morbidity Conference

« Conference includes:
Cardiac Surgery Faculty

Cardiac Surgery Fellows

Cardiac Surgery ICU Intensivists (anesthesia, cardiac anesthesia,
pulmonary and critical care physicians)

« JHH modified POCMA form completed during conference

« For TAVR mortalities, interventional cardiologists provided input
regarding the phase of care associated with the mortality




Results

« Study Population: n=770 (isolated SAVR or TAVR)
240 TAVR, 12 in-hospital mortalities (5.0%)
530 SAVR, 10 in-hospital mortalities (1.9%)

« TAVR
Transfemoral — 93.8%
Hemi-sternotomy (direct aortic access) — 2.5%
Transaxillary — 2.1%
Transapical = 1.7%




§.0
s

Varlablas
Age (years)
Male Gender
Calculated BMI {kg/m?2)
Pre-operative GFR (mL/min)
Hypertenslon
Diabetes
Perlpheral Vascular Dlsease
Pre-existing Lung Disease (Mild, Maderate, or Severe)
Previous Myocardial Infarction
LVEF (%)
Congeastive Heart Fallure

NYHAI

NYHAII

NYHAII

NYHA IV
Prior Balloon Aortlc Valvuloplasty

STS Predicted Risk for Mortallty (%)

STS Predicted Mortallty for Entire Study Populatlon (%)

SAVR (n=10)

74 (66-84)

6 (75.0%)
28.0 (25.1-29.6)
41.4{19.3-50.3)

10 (100%)

4 {40,0%)

3 (30,0%)

5 (55.6%)"

2 (20,0%)
50.0 (40.0-60.0)
7 (70.0%)

0
3 (42.9%)

3 (42.9%)
1(14.3%)

0
8.0 (3.5-8.2)
1.7 {1.0-3.1)

4= gut of 9 patlents

TAVR (n=12)
84 (81.5-88.5)
2 (16.7%)
24.2{21.1-25.7)
21.8({17.3-39.0)
11 (91.7%)
1(8.3%)

3 (25.0%)

8 (66.7%)

5 (41.7%)
62.5 {60.0-72.5)
12 {100%)
1(9.1%)

2 (16.7%)

3 (25.0%)

6 (50,0%)
4(33.3%)
11.7 (6.7-23.5)
9.7 (5.4-12.0)

p-valua
0.008
0.074
0.114
0.262
1.000
0.135
1.000
0.673
0.381
0.016
0.078

0.096
0.08
<0.01




Characteristics of Those Who Die

% of Mortalities

70%

60%

S50%

40%

30%

20%

10%

0%

TAVR SAVR
Preoperative

POCMA Comparlson Between SAVR & TAVR Populations

TAVR SAVR TAVR SAVR

Intraoperative Postooerative ICU
Phase of Care

TAVR SAVR

Postoperative Floor

M Cardiac: Risk Factor Profile

M Judgment

m Surgeon/Interventionalist

Catastrophic Event

Catastrophic Event
m Respiratory Care
M Treatment of Decompensation

H Hemodynamic Management

Catastrophic Event




In-Hospital SAVR Mortalities

- Pre-operative Phase (n=4, 40% of Mortalities)
Cardiac Risk Factor Profile (3 out of 4)
Two of these patients presented with endocarditis
« Post-operative ICU Phase (n=5, 50% of Mortalities)
Catastrophic Events (3 out of 5)
Refractory Gl bleed, intestinal ischemia, intracranial hemorrhage

« Only one mortality attributable to intra-operative phase




In-Hospital TAVR Mortalities

Intra-operative Phase of Care (75% of mortalities)
Technical Errors (Surgeon/Cardiologist)
Coronary Ischemia
Acute aortic valve insufficiency
Wire perforations/tamponade
Catastrophic Events
Embolic stroke
Vascular complication

Pitfalls
Narrow Sinus of Valsalva
Low-lying coronary ostia
Bulky aortic valve leaflets




Limitations

« Single institution
Low event rate
TAVR program initiated in 2011
~100 isolated AVRs annually
- Preoperative phase of care consideration for TAVR
High risk/Extreme risk population

Preoperative comorbidities and anatomical features may contribute
to technical challenges and postoperative complications




Conclusion

« Distinct differences exist with regard to the phase of care in
which seminal events arise that contribute to in-hospital
mortality after SAVR or TAVR

SAVR mortalities were related to patient selection and postoperative
ICU care

TAVR mortalities were often the result of intraoperative events
« Knowledge of the timing and location of these events may

enable providers to implement strategic interventions that
reduce mortality
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Deaths by POCA Category and Problem
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Conclusion

10%

0%

Adding Avoidable Mortality as a Metric to POCMA

I I i

aPreQp wlrra0p =« PostOpICU & PotOP Floor = Discharge




Phase of Care Analysis

Kevin W. Lobdell, MD

Professor & Director of Regional Quality,
Education, and Research
Atrium Health
Charlotte, NC




Disclosures
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Atrium Health

IN ONE DAY AT ATRIUM HEALTH

31,750+ patient encounters (1 every 3 seconds) '“_
i .
Bringing the Bést Care for All

v
- i

23,000 physician visits | 4,200 ED visits | 600+ home health visits
85+ new primary care patients | 13,975 virtual care encounters

88 babies delivered | 550+ surgeries

X Wake Forest . A Wake Forest
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Quality Improvement Program

Continuous Quality Improvement Program and Major

Quality improvement program decreases mortality after
Morbidity After Cardiac Surgery

cardiac surgery

Satiris C. Stamau, MD, PhD, Sars L Camg, NP, Robert M. Stisgel, MO, Mark K. Reames, MD, Eric Skipp:
Larry T, Wats, MO, Marcy Nusshaum, MS, Francis Robicsek, MD, Ph0, and Kevin W. Lobdell, MD

inis C. Stamou, MD, PhD*, Safa L. Camp, NP, Mark K. Reames, MD, Eric Skipper, MD,
Robert M. Stiegel, MD, Marcy Nusshaum, MS, Rachel Geller, BA.
Francis Robicsek, MD, PhD, and Kevin W, Lobdell, MD

ORIGINAL ARTICLE

The aim of this study was to investigate how a continuous quality improvement (CQI)

: This study investigated the effects of 2 qualily improvement program and Prouramm affoted mijor morbidlty mad posoperative ou Iner candiac sovgery

Objective: This study ?
] Supthaments autacl i goacriented, multidisciplinary protocols an mortality afler cardiac surgery.
- online

[ ————————

Methods: Paticnts were dividedinio two groups: those undergoing surgery (soronary
artery bypass gafing. isolaied valve surgery, or coromary artery bypass grafting and
valve surgery) after establishement of the multidsciplinary quality improvement pro-
gram (Januimry 2005-December 2006, 0 = 922) and those undergoing swgery before
institution of the progrm January 2002-Decermber 2003, n = 1289, Logitic regres-
sion and prpensity score analysis were used 1o adjust for imhalances in patierts” pre-
opentive characteristcs

Results: Operative mortality was lower in the quality improvement group (2.6%
ve $0%, P < 01), Unadjisted odds ratio was 0.5 (
03087 < 01 propensity score-sdjusted odd:
terval 04-059. 7 = 04). Inmuyariskc anatya,disbeies (P <.01) choaic enal
iasdfcency (P = 09, -
re (P = 01), unsiable angina (P < D1), age akder than n yeuss (P < 01),

pnqmm punp time (P < 01, and proknged oparation (P = 05) emerped as
independent predictors of higher mortality afler cardiac surgery. whereas quality
improvement progrm (P < 01y and male xex (P = .03 were associated with
Mortality decline was bess promounced in patients with than without
04).

lower mor
disbetes (P

Conclusion: Application of goal-direcied, multidisciplinary protocols and a quali
improvement program were associated with lower mortality after cardie surgery
This decline was less prominent in patients with dishetes, and focused quali
improvement protocols may be required for this subset of patients.

anbiothoracic surgery has # g histcry of commitment to improving the
quality of patient care. Data collection and critical analysis N.m‘ csublished
high standards that may effoctively docrease the rac of le e out-
comes."? Recently. The Society of Therscie Surgeons” exccutive tiee created
the quality measiasment tisk force, 3 comprehensive qually measirsment program
for ‘mh:thnl‘ surgery* Meassremen of exising qulity and identification of

into 2
grafting, isolated valve surgery, o

(coronary artery bypass
‘artery bypass grafting and valve surgery) after

Can timing of tracheal extubation

coronary
the establishment nlaCQl program (from January 2005 to December 2006, n = 922) and

these wha underwent surgery beforchand (from January 2002 to December 2003, n =
1239, Patients who had v in 2004, when the system and processes were reengi-
neered, were not included in the mlvsh. o.mams compared between the 2 groups

included (1) acute renal fail
{5 carlia bamponade, (6 medias i, and (3 proionged engih of 2y, Logisie regres

, p = 0.02) but to only
marginally dectease the rate of acule renal failure (OR 0.7, 95% C1 0.5 to 10, p = 0.07)
COQI did not emerge as an independent risk factor for hemorrhage-related reexploration,
prolonged length of stay, mediastinitis, or stroke in either multivariate logistic regression
amalysis ad)

COI progeam and the appikcation of muNdisciplinar prot

cardiac tamponade froirn surgery. © 2008 Elsevier Inc. Y ights resened. (Am 3
Cardiol 2008;102:772-77T)

predict improved outcomes
after cardiac surgery?

Camp', S.C. Stamou

“Departmentof

s RM. Stiegel’, MK, Reames!, ER. Skipper!, ]. Madjaro!,
B. Velardo?, H. Geller®, M. Nussbaum', R. Geller’, F. Robicsek', K.W. Lobdell*

Carelinas Melical Cnter, Charlote, North Carlias,

ABSTRACT
Introduction - Early tracheal eatubati

meon goal after cardiac surgery. Out srudy aims
whther timing of tracheal eatubation predicts improvad mn« ot and s rviva shet e

Previous studies have evaluated the effects of implement-
ing quality improvement protacol 1l

sitional year, 2004, ware not included in the

269). Putcnts who underwent surgcry during th raa-

cutcomes.

Methods - Betwoen 2002 and 2006, 1164 patients undenwent early tracheal exubation (<6 bours after pur-

gery) and

stics. Receiver operating characteristic curves (ROC) were used to um.:y Fhe best timing of cxbubation and

extubation is

menl on posioperaiive morbidity and mortality afier car

diac surgery. ed 1o

systematicaily evaluate the effect of a continuous quality

improvement (CQI) program on major morbidity afler
cardiac surgery.

Methods

‘The datahase of the Division of Cardiothoracic Surgery at
the Carolinas Medical Cener was queried o ideallfy all
patients who underwent v
(CABG), isolated valve suryu\ or valve surgery and
CABG at our institution from January 2002 ta December
2006. Patients were divided into 2 groups: those who
underwent surgery after the establishment of 2 multidis.

operations were performed by the same group of aadine
surgeons for the period of study. No major changes in
surgical techniques took place during the period of study
Bascling demographics, procedsral data, and petiopers-

1 prespecifed daabse b 3 dedicated dat coondinating
center. The Society of eons National C:
disc Sugry Diabasc detnitions wee used for ¢
poses of the study.

Before data identificaiion and analysis. siudy approval
was sought and obained from the investigational review
board at our institution. Confidentiality of patients’ personal
information was maintained at all limes, consisteal with the
Health Insurance. Portability and Accoustability Act of
1996.

ar-

pue-

ik factor for decreased late mortality:
Results - Barly extubation was aseoristed with lower
(0 Ratio =035 95 Coufideoce nterals ~0.310.09, p= 0043,

aa the beat predictor rative morbadity m- mortabty (sositicy
=52.7%, mocurmcy =

95% Confidence sk 0.31.0.67, p<0.001).
Conclusion: cxtbation may prdiet mprovd, oucomen afe candins e
Tiours aiter surgery was the best preditor of uncompikated Fecovery
mmbetd o G 16 s are  poore pamcpaive

FarviaTup o 18 ot afe mirgery

i reali

te of operative morsali
within § hours cmerged
BS5.5%,

within
e candiac surgory. Those punents
prognosis. Early extubation predicts prolonged

INTRODUCTION carly extubation after cardias surgery, the
optimal timing has not been determined.
Early trucheal extubation is a common goal  This propensity-matched stady was de-
of postoperative recovery after cardiac sur.  signed to evaluate optimal timing of early
gory. It s assoclated with decreased rates of  extubation and correlate timing of extuba-
pulmonary complicationsand decreaseduse  tion with carly and late outcom

substantial deviations from best practice are the first steps in any continuous qu: ciplinary COI program (from January 2005 o December
improvement gmgmnmm Such an examination leads to focused intervention 2006, n = 922) and those who underwent surgery be.
after repeated forenand (from January 2002 1o December 2003, 1 =
In contrast to the itegral mie that publicaticn plays in scientific discovery. publi
cation in medical quality improverent has unforturately had orly a limited role to N
date. This lack of published reports s arguably deprived the health case sysiem of Dy

“The Carolinas Heart and Vascular Institute CQI program

roving ¢

e included_commu
sheets), sedation monitoring,
eplaey proccos o iy exsbaion nd e pumony

§ T Conbiovas: Sog D155

rpe—— st of Thoracic nd Cadsovascol Sugery. Camlies e
. rigorus ‘h.,m, evidenee work and s b i Ve, Cas Mkl Come, Chaie, o Co> practice: euglycemia management, of hospital resources (1-8). Though many
g © Ty T A o | i\ ed M 1, 2008 Do g, focion o g e S0 investigations have elucidated the value of
e for Toraic Speny of the pr s e i ,,m\, PR Epsy ity of Thoracic Surgeons National Cardiac Surgery Databasc METHODS
10301 o 30710 0 openthve wmmv afer candise surgery o wkmw"-:O s and quality mesure- orespncion aubior, ok 04625 2094 fax: 14 625 1784 a0d National Quality Forum metics and guidelines focused
ment. o deint iy ety our QI program. [ , "
carpe Fevir . Lol M5 The Division of Cardiothoracic Surgery at
491 The Journsl of Thoracc and Canliovascula r Surgery - At COT2-O1IMO8S - see oot s © 2008 Elsevie lac. AB rghts reservd www AlConse o6g e s s Carolinas Heart and Vascular Institute com-
Vi o o e s o7 on August 15, 008 ok 10,1016 eard 08,0061 En bovs bilGearliom o puterized database was utilized to identify
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“What's the Risk?” Assessing and Mitigating ()
Risk in Cardiothoracic Surgery

Kevin W. Lobdell, MD, James L Fann, MD, and Juan A. Sanchez, MD

Sarger Heart and Vascular Insthute, Carolinas HealthCare Systeen, Chadotte, North Caroling [)q—ﬂwd-"iar‘idhwunx‘u‘nn

Saanford Universily, Stanford, Californix and Dvision of

Marylind

Not everything that counts can be counted, and not
everything that can be countes counts—Wilkam Bruce
Camern, Informal Sociology, 196

@ ncreseavarcnes and improve saety, quality, and

value in cardiothoradc surgery, we provide 3 syn-
opsis of risk risk assessment methads, and consider-
ations for mitigating madifisble risks associated in the
ardiothoracic surgery patient. Definitions of risk include

{1) the pansibility ar danger of injury or loss; {2) a person

or thing that creates a hazard; and () the chance of

financial loss. One way to quantify risk is to sum the
product of consequences and probabiliies. A common
example of risk, in which the potential outcomes and
probability are known, would be the flip of a in. In

 however, quantifying risk becomes much more
challenging, and all of the possible outcomes and the
exact probabilities of each are difficult to forecast for an
individual patient.

Risk management involves asessing and mitigating
risk through avoidance, modification of risk (eg, altering
timing or procedure type, cancellation, modifications i
host, and other factors), as well as the acveptance of risk.
An effective surgical risk management stralegy requires
an abjective comparison of risk exposure o the antici-
gled value of an operatin fo exch patient. Fundamenial

namely,
the level of .\g'aemem between abserved and expected
oulomes, and disaimination, which is the abil

distinguish between high-risk and low-risk patients [1

Additionally, surgical risk scoring systems can be static

{eg. a snapshot of a patient’s risk before operative inter-

vention) ar dynamic—which factor in the unique patho-

physiologic changes associated with the planned
procedure through defined phases of care with variation

of risk over time [1, 2).

‘The Society of Thoradc Surgeons (STS) Adult Cardiac
Database, established in 1989 and utilized by approni-
mately 1,100 pasticipants in the United States, leads other
dinical disdplines in risk assessment and transparency
of methodalogy [3]. Risk algorithms for adult cardiac
surgery have been created are regulary updated
with demographic and clinical data, and are currently
available for coranary ariery bypas grafiing (CABG),

Addrem mrmpandencs 1 Dr Lobdel, Senges Hesnt 3nd Vasculsr
Batie, 70 B 5241, Chaote, NE 2235 ek B
arclina e

© 2016 by The Saciety of Thoracic Surgeons
Published by Elsevier

Hopkirs L

Bt

cardisc alve surgery, and CABG plus valve surgery. The
online STS risk calculator (available at kealests
org) provides a statistical asessment of the patient’s
risk of mortality and postoperative morbidities. Surgeons
are strongly encoura ged to use the calculated risk profile
in ameming an individual patient’s risks and a5 a startin
point for discussing expectations of surgery and informed
consent. It should be noted, however, that despite robust
standards, data uisition methods, and validated sta-
tistical models, the coding process may complicate
reporting [4).

The reporting of outcomes indudes a composite rating.
tem and the op portunity for voluntary public report-
ing (and soon, reports for individual surgeons). The
National Quality Forum has deve loped nationsl voluntary
comsensus stan dards for cardiac surgery o foster quality
improvement and transparency o promote the highest
quality of care for cardisc surgery paients favailable at
Iittpcd Pww. qualityforum orgh.

Burden of Cardiac and Thoracic Disorders

Acquired heart disease affects 275 million adults in the
United States, is the leading cause of death (511,106
estimated for 20161 and is projected to result in 37
million

annually (5L App

600000 adult cardiac surgical procedures are expeded to
be performed in 2016 5], In addition, congenital heart
disesse affects approximately 1% of live births (40,000 per
year in the United States), and approximately 25% of

States, and the American Cancer Society estimates
1390 new cases of lung cancer in the United States for

2016 [5]. Lung cancer causes appeoximately one in four
cancer deaths [9]. The American Cancer Sociery also
estimatos 16,910 new cases esophageal cancer in the
United States for 2016.

When assessing and categorizing surgical risk, one can
utilize a variety of measures such as percentage mortality
and relevant statistical information such as standard de-
viation from the mean, and 5o forth [10]. Risk assessment
may include measuring physiologic determinants such as
anaerobic threshold, fundional capacity and frailty, and
serum  biomarkers. In_addition, surgical risk and
indicators of inferior quality correlate with elevated total
costs, as shown by the Vieginia Cardiae Surgery Quality

43,00

Ann Thorac Surg 201610210528 » 0003
hitpi/du.doi j.athoracsur 1608 51




“i Ventilation Isolated CAB 2002-2014

Pulmonary Complications ST
—=&— Prolonged Ventilation
25 Prolonged Ventilation OR
—— Pneumonia

20
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Percentage _.
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Year
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» 30.5% had multiple complications

« 56% of prolonged ventilation was isolated

2007-2012 Isolated CAB

« 66% of mortality was associated with

prolonged ventilation

Vhitioks Comesicati % o Totad
Isofated PYIRinle Comps

Ratio

% Tatal

Pralonged Veant Odda Ratia

Mormality
Mortality/PV
% Mortglity with PV

KK

1t/15
077

1.1%
12

127
58%

166
200

086

&5

256

1410
140

082

54
80%

20t

»/BT

1.00
0.5

333

14/10
1.40

0.88

42

Rengs  Mean

18.5-35.7% 30.48%|

0.77-20 ]
4266% 5%
50-83%  66% |

Additive Costs of Postoperative Complications for
Isolated Coronary Artery Bypass Grafting Patients
in Virginia
MD, Vigneshwar Kasirajan, MD, Scott D, Barnett, PhD, and
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Prolonged Ventilation after Cardiac Surgery

« Literature review
« Collaboration with pulmonary physicians
« Risk assessment tools

« Standardized approach to assessment & risk mitigation
strategies (POCA)

« Pulmonary consultations




Prolonged Ventilation after Cardiac Surgery

Pre Op Phase

Baseline work up for all patients: (1) ABG on room air (2) CXR (3) Spirometry

Hx:

Screen for recent URI/Exacerbation

Recommendation to delay surgery if there was a recent URI

Complete a spirometry and/or PFTs with DLCO for all patients with significant:
= Asthma

= COPD

= Chronic bronchitis

*  Emphysema

*  Pulmonary fibrosis

*  Other respiratory disorder

+  Teach pulmonary hygiene
preoperatively

. Smoking cessation for at least 4
weeks (ideally 6 weeks)

«  ETOH cessation for 7+ days if

possible

¢ ETOH use
- 0sA
Pre Op pulmonary consult in the following situations:

= If chronic lung disease is not at baseline judging by symptoms or spirometry or if there is
active cough, sputum, wheezing

+  If pCO2>45 or p02<65

*  If FEV1 less than 60%

+  If specific underlying neuromuscular disorder that can affect respiratory system

*  CXR abnormality not attributable to cardiac disease

= Untreated sleep apnea

= STSrisk > 10% (realizing high risk may not be due to pulmonary factors, but other
impairments risk may manifest as pulmonary dysfunction postoperatively

Tool:

+  STSPV Risk Calculator-percent risk of prolonged ventilation
0-5% (Low Risk)

6-10% (Mod Risk)

>10% (High Risk)

Provide details regarding:
Fx status (Katz Index)
Lack of independence in :

Bathing , Dressing, Toileting ,

Transferring , Continence, & feeding

Weakness/frailty: (Grips < 15)

Hx of lung disease

Elevated pCO2 > 50

Hypoxemia < 60

Obstructive or restrictive
impairment on spirometry
Advanced age with comorbidities
Impaired cough

Aspiration and or esophageal
disorder

Morbid obesity: BMI > 35
Untreated obstructive sleep apnea

High Risk: >10% STS or Katz Index > 4
Surgical team discussion (i.e. Surgeon,
anesthesia, intensivist)

Phase of Care Risk
Mitigation

Prolonged Ventilation
Preop




Intra Op Phase

Anesthesia

Tidal Volume of 6-8 mi/kg
Predicted Body weight

PEEP 6-8 cmH20

Recruitment Maneuvers every 30
minutes

Use "bag-and-hold sigh breaths”
technique during OR transfer to
Icu

Handoff

Yes/No

1. Difficulty Airway
2. Steroid Rx

3. Bronchodilator Tx

Provide details on:
Woeakness/frailty: (Grips < 15)

Hx of lung disease
*  Elevated pCO2 > 50
*  Hypoxemia < 60

= Obstructive or restrictive impairment on spirometry

« Advanced age with comorbidities
* Impaired cough

= Aspiration and or esophageal disorder

= Morbid obesity: BMI > 35
*  Untreated obstructive sleep apnea

Intraop Information:
Procedures

Volume status

MUF Volume

Pump time
Desaturation

Difficult airway

Last pO2

Blood product/transfusions: Units
High Pre-op risk
MAZE or LAA Ligation

High Risk: >10% STS or Katz Index > 4
Consider Pulmonary Consult

Phase of Care Risk
Mitigation

Prolonged Ventilation
Intraop




Post Op Phase

Use tidal volume 6-8 mg/kg IBW while on vent

Continue preoperative
respiratory medications
Strict adherence to low tidal
volume ventilation, keep
plateau pressure <30

Careful monitoring of volume
status

Use early extubation
protocol < 6 hours

= Continue preoperative respiratory
medications
= Consider excluding from early
extubation protocol if :
* High Pre-op risk
* Intracp complications
*  Prolonged CPB
*  MAZE or LAA Ligation
*  Hemodynamic instability
*  Acute kidney injury
*  New neurological deficit
*  Ventilator Bundle/weaning
protocol

MD Pulmonary review & assessment
prior to extubation if any of the above
criteria met

Oxygen Therapy
= 02 asneeded to keep Sa02 »93%

Incentive Spirometer

«  Perform Q1 x 12 hours until ambulation

= Perform Q4 w/a after 12 hours

= 1f1S < 10 mi/kg IBW, then add EZPAP or IPPB

Home CPAP for OSA

NIPPV for increased risk due to decreased LVEF or lung disease
Early mobilization

Continue pre-op respiratory medications post-extubation unless
contraindicated

** some may need to be changed to g RT driven prot d In-check
device

Respiratory Therapist:
Perform patient assessment 2 — 4 hours post extubation to
determine need for and frequency of treatments,
Therapep
cPT
HHN/MDI

Phase of Care Risk
Mitigation

Prolonged Ventilation
ICU
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Heart Team

Muartabtly Rate

CMC Isolated CAB Mortality Rate

Timetrame Cf 2016 HI1&

EDITORIAL

Venn Diagrams in Cardiovascular Disease: The

Heart Team Concept

David R. Holmes, Jr, Friedrich Mohr, Christian W. Hamm, and Michael J. Mack

Division of Cardiovasculas Diseases and Internal Medicine, Mayo Clinic, Rochester, Minnesota; Herzentrum Uni
Kiinik fur Herzzhirurye, Germany; Kerckhoff Heait and Thorax Center, Bad Nauheim, Germany; and Div

Leipzig
Cardicahoracic Sungery, The Hesn Hospita, Flano, Toca

Vw. diagrams are illustrations composed of overlap-
ping circles that demonstrate the relations between
ﬁmhc mﬂcrhnm of things [1] and are most useful in
defining areas of commonality among different aggrega-
tions. ()ngmal described by John Venn in the 1880s to
teach elementary set theary, these diagrams are most
often used to illustrate set ps in such ficlds as

esitact Leipzi,
ion of

past, nuclear and
non-invasive radmgnp)uf techniques such as magnetic
resonance imaging and computed tomography oocupied
separate silos, and the specific test ordered for a patient

generally matched the expertize of the physidan who
rdered . For cample chocandiograpbees were mors: apt

probability, statistics and computer science.

Venn diagrams can also be useful for understanding
the roles of various stakeholders in the management of
cardiovascular discase from its diagnosis through its
treatment. As the field progresses, the area of overlap of
the cardiovascular discase Venn diagram continues to
expand. This is evident in many aspects of cardiovascular
disease management, including individual diagnosti-
cians and treatment specialists, discases, technologics,
institutions, payers and regulators. Despite a movement
towards convergence in areas of discase

graphic imaging techniques for
e ey recently, imaging specialists
have converged for training, ceriification and practise, and
more often than nol, the choice of the imaging technique
nonw focuses an obtsining the optimal imsging test ime-
spective of the imaging specialists’ areas of expertize.

“The overlap of the Venn diagrams for interventional
cardiology and cardiovascular surgery has grown larger
since the promulgation ofthe multiscipinary Heart Team

s 1ot a concept new Lo

mudmn‘, for \:umpIL Tumour Boards make mulispe-

hawever, professional socictics remain in their individual
silos. This article explores whether Venn diagrams of
professional societies, which traditionally had little aver-
lap or mutual engagement, should continue to converge
until they merge into one.

The well-recognized concept of atherosclerosis as a dis-
case that affects all vascular beds has focused therapeutic
strategies on the cocxistence, for example, of oronary
artery disease and peripheral arterial disease in the same
patient. Whereas in the past there was a tendency to treat
an acute coronary syndrome as an isolated event in a
patient, attention now focuses on the fact that other mani-
festations of the discase, such as peripheral arterial disease

bral vascular discase, are Gkely to be p in his
3 e

logy (2,31, The
use of the pecific term 'm-m Team’ is more recent and
was only incorporaled in guidelines subsequent to the
presentation of the results of the pivotal SYNTAX trial
[4]. SYNTAX evaluated the two randomized strategics of
coranary bypass graft surgery and percutancous coro-
tervention in patients with complex mulfivessel or
left main coronary artery discase. Working together, a
team composed of a surgeon, an interventional cardiol-
ogist a primary cardiclogist, and the patient agreed upon
the optimal revascularization strategy [5, 61
This Heart Team approach has been codified in the
European Society of Cardiology/European Association
for Cardio-Thoracic Surgery (ESCIEACTS) guidclines on
ic

patient as well, and the i
beds may affect treatment strategies. Thus, the mnm of
the understanding about atherosclerosis has stimulated
physicians and surgeons who focus on these difierent
vascular beds to strategize fogether about the treatment of
this patient.

Another example of multi-stakeholder involvement,
overlap and convergence involves the diagnosis of car-
diovascular disease using non-invasive imaging. In the

Myocardial whi that
patients with complex coronary artery il bya
Heart Team, which includes cardiovascular surgeons and
interventional cardiologists [7]. Using a Heart Team ap-
proach is a Class I-C recommendatian of the 2011 ACC/
AHA guidelines for Coronary Artery Bypass Graft S
gery 18). This concept has also been employed in the fi
of structural heart discase, specifically aortic stenosis and
transcathoter aortic valve replacement (TAVR) [, 10]. In
this scting, the Venn diagrams of candiovascular sur-
geons and coalesce to form

Co-published in The Aunaie of Thomacic Saryery, Eurcpasn foumal of Canfio-

= Jrumai b © 291 ety

of Thieacie Sungeons; published wilh perssmicn by the burupesn Amecias

i for Canio Thoeacse Surgrey and the Fampean Society of Cantislogy.
per

Address correspondence tn Ds Holmes, Mays Clin, 100 Fint St SW,
Rochesrs, MN 55902 eomaih holenen devabdbmaye b

the core of the team respansible for planning and imple-
menting the chasen strategy for aortic valve replacement.
This convergence has now been mandated for reim-
bursement by federal regulatory agencies. Although
there are practical institutional implementation issues,
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1 1 had sn bour 1o solve & problem
depended on the solution, | would spend the first s
minutes determising the proper question to ask, for
once | know the proper question, | eould solve the
problem in less than five miutes—attsbuted 1o Albert
Einstein

spite remarkable advances in surgical care, unin-

tentional harm and suboptimal outcomes persist in
the health care environment |1-7]. Many serious events
are not attributable to the natural course of the patient’s
underlying condition or illness but rather, to system
and procete fllures, many of which share cmmen

onal leaming and cont

improvements rzmlm\& from the thoughtful and
aystematic analysis of such events are of vital importance
in preventing their recurrence and keeping in patients
sale.

Organizations and their cardiothoracic surgical
teams must determine the causes of errors and develop
solutions that address the inherent systems problems
that lie at the root of these events. When they occur,
however, the causes are not readily apparent to front-
line staff because of the affective and cognitive distar-
tions these failures engender as well as the complexity
of the environment. Several analytic lools and methods
are available for this purpose that have been widely
used in other industries to learn from mistakes and
mitigate identifiable hazards (). Many health care
systems and regulatory agencies have embraced these
methods to complement other stralegies aimed at
reducing events that can be “reasonably prevented” [9],
‘The Joint Commission (TJC), for example, maintains
that meaningful improvements in patient safety are
dependent on each organization to identify
ercors and anslyze their contributing factors to prevent
similar ervars from occurring again at the same insti-
tution [10]. Furthermore, the information leamed about
error frequency, type, and root causes support contin-
uous improvement efforts 25 organizations redesign
systems of care 1o improve outcomes and enhance
patient safety. The purpose of this paper is to highlight
the utility of event investigation and analysis o identify
the causes and prevent the occurrence of adverse
events.

Adires comespandence 1 Dy Sanchez, Sheh Zayed Tower, Sie 7107,
1800 Orlears &, Baltmere, MD 21260 email ranch2sbraedu.

Identifying Causal Factors
The conceptusl model for evahisting the quality of
medical care, proposed by Donsbedian in 1966, containg
three epmomt o of m:dlnl care from which to derive
information regardi ity: structure, process, and
auicomes (1), The stricture of care involyes the settings
and context of medical care delivery. Individual processes
of care—the actions and activities of delivering medical
care—can be examined and compared with best known
standards of practice. The processes that can readily be
examined, however, are not always those that have the
mast direct impact on outemes. For example, the timing
of preoperative antibiotic administration can mare
easily be measured than the performance of a surgeon.
Although many other factors (antecedent conditions),
such as a patient’s comorbidities, influence the result of
health care, it is ultimately the outcomes that are the most
important indicators of quality (9. In this framework,
undesirable oulcomes are 3 wnsequence of defects in
cither the structure (ie, system design) or the incorrect
application of processes. The root causes of poor quality
by exploring the gap between optimal and
suboptimal results. This gap is the object of root cause
analysis (RCA) methods

idual behavior is influenced by an organization’s
structure, set of processes, and values [12]. Understand-
ing human performance is critical to identifying causal
factors, Error-prone conditions are usually predictable
and preventable. Errors, acddents, and adverse events
can only be avaided by understanding the reasons they
ocaur and by applying lessons learned from similr pas

conclusion of a poorly performed acddent investigation.
Errors are usually a symptom of deeper (systemic or
“latent”) conditions. To understand the basic, raot causes
of events, human error must be the starting point rather
than the end of an investigabion to bruly understand
causation, systemic hazards, and gaps in organizational
performance.

Organizational learming in hulm care is a necessary
characteristic for teams o imy . An organization
must be skilled at extracting Jeaen ing,” not only from
major errors, but from all available growth op portunities
such as minor events, real or perceived safety risks, near
misses, and precursor evenis. For leaming to ocaur,
however, organizations must also be able 10 systemati-
cally aggregate and widely disseminate the results of all
its problem-solving activities. Because most adverse

RCA?

Improving Root Cause

Analyses and Actions

to Prevent Harm

*RCA2 is a trademark of the Institute for Healthcare Improvemery
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Atrium Health pilot could help narrow rural health-
care gap through emerging tech

Innovative Solutions are Helping

Bridge North Carolina's Rural : T S T
Healthcare Gap \ N—

rn G Weiner, Charietre Butiness Jeurmal

Collaborative, Atrium Health Foundation received 2 $1.1 million
grant from The Duke Endowment to fund the three-year pilot, ueor e

d-mortar healthc: 018, 708 E0T Updated Jul 2om EOT
appening - in real time TRENDING
An Aiuen Health pllet program aims to improve haalth cave
through the use of emerging Think Fitbits, smart
scales and “the medical equivalent of Facetime."
These types of tools will be aspartof the initiative
called Perfect Care: Personalized Cardiac Care and repsnedy s maie %
Eusinems it -

Perfect Care will make it 5o that cardiovascular patients won's
Dr. Lobdell answered some questions about how this novel have to leave home 1o connect with their doctoy, which
approach to recovery care will be a game-changer for cardiac

patients.

otherwise can be a struggle for people living in rural areas,
Doctors will check on patients before and after procedures
through rwe forms of remote monitoring: active and passive,




POCA Summary

 Proactive - learning system

« |Interactive - heart team

« Precise - quantify risk &
mitigate risk

RCA?

Improving Root Cause

Analyses and Actions
- Expert - all phases of care e The

 Continuity — 24/7/365

« Scalable - system

« Synergy - multiplicative

K *RCAZ2 is a trademark of the Institute for Healthcare Improvemery
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POCMA Summary —Part 1

« POCMA is a reproducible and intuitive template for determining
the root cause of adverse clinical outcomes

« As atemplate, POCMA is efficient in identifying common causes
of surgical mortality and encourages collaborative quality
improvement projects among all levels of the CV surgery system

- Seminal events (death triggers) can be modified as evidence-
based treatments and our understanding of proper sequences of
care evolve




POCMA Summary — Part 2

« The determination of avoidable mortalities or complications is a
collaborative analytic process that is best conducted within the
context of care

« POCMA concept has been cited and used in large scale quality
improvement programs with good results

« Comparison of TAVR vs SAVR POCMA profiles gives insight into
the system requirements and challenges of each procedure




Questions

Please direct questions, comments and feedback to
Sydney Clinton, Senior Coordinator, STS Quality Metrics
& Initiatives, at sclinton@sts.org




Thank you for viewing the STS Quality Webinar on
Phase of Care Mortality Analysis (POCMA)

Please note that webinar slides and other materials are
posted on the STS website




