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All patients should train for surgery
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University of Michigan



ARS question #1

What peri-op domain has the biggest impact on
surgical outcomes?

Surgical decision making and techniques
Patient functional status

Medical comorbidities

System of care delivery

Al S

Patient psychology or peri-op mindset



Appropriateness, decision making,
communication, trust, patient centeredness



Analytic
Morphomics

Empiric data
to the bedside

Every patient
should train for
S u rg e ry (there is no good data for this)
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The Story of
Frailty



Which patient will do better?




Morphomics —a More Proximate Omics

concept by Stewart C Wang, MD PhD
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Customized Automated CT Processing
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Demographics
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Adjusted 1 Year Survival (%)

Muscle size and liver transplant survival

96.5
84.6
72.5
63.4 I

Small Muscles

»  Large Muscles

Central sarcopenia and post-liver transplant mortality. J

Am Coll Sur 2010;211(2):271-278.




Morphomics Based Injury Risk Prediction
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- = Simple: AUC=0.644 (95%CI 0.588 - 0.701)

— Demographic: AUC=0.697 (95%CI 0.641 - 0.752)
— Morphomic: AUC=0.867 (95%CI 0.825 - 0.909)
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1 year mortality
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Morphometric Age

Total Psoas Area

Average Psoas Density
Paraspinous Muscle Area
Paraspinous Muscle Density
Bone Mineral Density
Abdominal Aortic Calcification
Gender

Height

Weight

Morphomic
Age

14



Older than Chronologic Age Younger than Chronologic Age

70 Year-Old Male



The clinical implications of morphometric age adjustment
Age jumpers within the chronologic age middle tertile

Morphometric Old Morphometric Young
Case
. Case Age ALOS Mortality .
Age ALOS Mortality Complexity Complexity
56.5 13.8 21.4% 23.5 >>-1 6.3 4.5% 238

Morphometric age and surgical risk
J Am Coll Surg. 2013 May;216(5):976-85



The data deluge







Making us innovate

“Hey Mike... nice talk. Thanks for
telling me sick patients are sick. i
What are you going to do about it?

19



Adjusted Hospital Margin

$4.261

$(2,196) $(711)

Percentile of Lean Psoas Area



Risk assessment and
patient empowerment
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STAY

Of 100

Move

Goal to increase
walking distance

each day

» Patients given a
pedometer to track
progress

. Inoentrve spirometer

given to patients with
training goals

» Smoking cessation

resources/classes
offered

goals

+ Resources for
improving nutrition
given to patient

+ Healthy weight loss

» Relaxation

techniques and
sleep training

» Resources for

alterative
relaxation classes

Collect patient-specific recovery data

21



MOTIVATION

If there is a better reason to paddle, | don't know what it is.




Does it work?

Warning this is not good science

1100 patients

85% agree

91% compliant

$8,900
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Phase 3 Data - MSHOP

$28,333
p<0.01

$19,377

p<0.02

$20,250

$14,126

Median Payer Reimbursement
($8,956 difference)

Median Hospital Cost
($6,124 difference)

p<0.01 6

0

Median Length of Stay
(2 days difference)
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A Patient’ s Perspective

“I wish this program had been available when | was
initially diagnosed. It would have made my first surgery so
much easier and empowered me to take control of my
outcomes earlier.”



MSQC

Michigan Surgical Quality
Collaborative

Marquette General Hospital

McLaren Northern Michigan

Munson Medical Center

Mercy Hospital Cadillac

Spectrum Health Big Rapids Hospital
MidMichigan Medical Center - Gratiot
Carson City Hospital

McLaren — Central Michigan
Spectrum Health Gerber Memorial
Mercy Health Partners

Holland Hospital

Mercy Health Saint Mary's
Sparrow Hospital

Metro Health Hospital

Spectrum Health Hospitals
McLlaren — Greater Lansing
Borgess Medical Center

Lakeland Regional Medical Center
Bronson Methodist Hospital

Allegiance Health System »— -
Bronson Battle Creek »—  Hillsdale Community Health Center

i

ProMedica Bixby Hospital

University of Michigan Health System
St. Joseph Mercy Hospital

St. Mary Mercy Hospital, Livonia
Garden City Hospital

Oakwood Annapolis Hospital

Mercy Memorial Hospital System
Beaumont Hespital, Grosse Pointe
Botsford Hospital

Henry Ford Wyandotte Hospital

Mercy Hospital Grayling
MidMichigan Medical Center-Midland
Covenant Medical Center

McLaren — Bay Region

$t. Mary's of Michigan Medical Center
Genesys Regional Medical Center
MecLaren —Flint

McLaren — Lapeer Region

Hurley Medical Center

St. Joseph Mercy Livingston

$t. Joseph Mercy Oakland

Crittenton Hospital Medical Center
MeLaren - Oakland

Henry Ford Macomb Hospital

St. John Macomb Oakland Hospital

$t. Joseph Mercy Port Huron

Port Huron Hespital

Saint John River District Hospital
Beaument Hospital, Troy

Henry Ford West Bloomfield Hospital
Chelsea Community Hospital
Beaument Hospital, Royal Oak
Oakwood Reritage Hospital
Providence Hospital

McLaren - Macomb

Huron Valley Sinai Hospital

Henry Ford Hospital

Sinai-Grace Hespital

Oakwood Southshore Medical Center
St. John Hospital And Medical Center

Detroit Receiving Hospital and Medical Center

Harper University Hospital
Oakwood RHospital and Medical Center



Scientists identified a gene from
the virus that could give the
papaya resistance.

Inserting a single gene
from the ringspot &5
virus into papaya DNA
made the papaya

resistant to the virus.

Let’s take a closer

look at how papaya

was genetically
engineered...

Enzymes (proteins that ca)
control chemical reactio
were used to cut the gen
out of the virus DNA at
specific ponts.

gene package was created by

o adding other DNA to both ends
of the viral gene. This DNA is
important for turning the gene
on. A marker gene was also
added to show if the viral gene
was inserted successfully.

Microscopic gold pellets were
coated with the virus gene
kage and shot into papaya "
cells using an early version of Currently about 80% of
the gane gun pictured here. the s grown in
Hawaii are genetically
engineered.

The papaya cells were grown
into plants and checked to see if
they could resist the virus. The
plants did show resistance and
grew healthy and strong! =



Where is the data??
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Why every patient should train for surgery
Patient empowerment

§ / F ~
| am gethng appropriate care
| trust them

| made a good decision
| did everything | could to optimize my outcomes



ARS question #2

What peri-op domain has the biggest impact on
surgical outcomes?

Surgical decision making and techniques
Patient functional status

Medical comorbidities

System of care delivery

Al S

Patient psychology or peri-op mindset



