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About Avant-garde Health /:

We are a mission-driven organization that was born out of the value-based health
care research at Harvard Business School led by Michael Porter and Bob Kaplan.

We provide health systems and physicians with comprehensive insight into their
care cost, revenue, and outcomes through our software, and empower them to
improve their finances and deliver the best care possible to their patients.

Example Avant-garde Health Clients
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HEALTH Medical Center
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Current Hospital Context /:

HEALTH

WHY HEALTH-CARE
WORKERS ARE QUITTING IN
DROVES

About one in five health-care workers has left their job since the

pandemic started. This is their story—and the story of those left

behind.

By Ed Yong

"1 in 5 physicians and 2 in 5 nurses intend to leave their current practice within two years’

American Medical Association
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Current Hospital Context /:

ST Million

Cost to Replace

S4.6 Bl

lels

Cost due to burnout




Current Hospital Context /:

Increase in Hospital Expenses Per Patient from 2019 to 2021

40% |

36.9%

35% |
30% |
25% |

20% |

19.1% 20.6% 20.1% Rates are up 3% - 4%

15% |
10% |

5% |

Drug Labor Supply Total

Source: January 2022 Kaufman Hall National Hospirtal Flash Report
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Current Hospital Context /:

Even without a COVID surge, state’s largest
hospitals sufter multimillion-dollar losses

By Jessica Bartlett Globe Staff, Updated August 12, 2022, 3:05 p.m. | = f

‘Mass General Brigham, the state’s largest health system and its largest private employer,
reported a $120 million operating loss for the quarter ending in June, compared to $128

million in operating gain in the same period last year.

Beth Israel Lahey Health reported a $60.5 million operating loss for the quarter ending in
June, compared to a $59.9 million operating gain in the same quarter last year.”
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Other Industries Measuring What Matters
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Just in Time Manufacturing /:

Design:

Process

JIT: A Continuous Improvement
[Kaizen] Inventory Management
Process & Strategy

Refine:

Product and Process

Build:
Skills and Capabilities

Fine-Tune:
Inventory
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Other Industries Measuring What Matters L
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Just in Time Manufacturing /:

Benefits of JIT Manufacturing

* Reduction in throughput times

* Reduction in WIP

* Improvement in quality

e Improvement in productivity

» Reduction in resource requirements

* Improvement in customer satisfaction
e IMmprovements in return on assets

COPYRIGHT AVANT-GARDE HEALTH, 2022



/-

Quality
Cost

VALUL

APPROPRIATENESS




Why Surgeons Should Care About Hospital Costs (Even if You're Not an Owner) /:

Negotiating

Leverage f you help drive improvements, it will help you negotiate for things that matter to you

Having a Say It you are part of the solution, it helps avoid top-down mandates that impact your practice

Your Salary If the profitability of your service line decreases, it decreases what you are worth
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Why Surgeons Should Care About Hospital Costs (Even if You're Not an Owner) /:
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Time-Driven Activity-Based Costing (TDABC)

Copyright © Harvard Business School, 2022

* What activities are performed over the care cycle for a medical
Determine condition?
the Care

* Who is performing each activity?
Process

* How long does each activity take?

Calculate
Cost Rates

* Whatis the cost per unit of time for each type of personnel?

ANeleloll[ginje]i °© What materials, supplies, and drugs are consumed during the
Consumables care cycle?

H ARVARD B USINESS S CHOOL
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Understand the care processes

Patient Check In Waiting Room Exam Room X-Ray Room Education Room  Patient Check Out

* Process-Steps: All the

administrative and clinical —— patient Patient fils Bring patient patient
G’atlent arrwea—b checks in P out to education > checks out
process-steps used over a BN )  Lpepewert, . R
patient's complete cycle of care S i 85% l J
for a medlcal COndItlon E*R:;}i;-d-: Patient waits Need to X- Fatient Gatient dEpaﬂa
) |l < i

+ Resources: personnel, o ne J' =
equipment, consumable v -2
medicines and supplies — used at Staff Key o g

Office Assistant i 20 Qie:.:;ns,/
each process step ' ()
. . Surgeon Yes 60%
* Time Estimates: The personnel Scribe Review i Bl
. . atient info :
and equipment time used at each - Eeinre‘appro 3‘;‘”*’9”&"’”@ gy
. plan of carg neede No 40%
process step for that patient
: Transcribe :
E nutes
XA
HARVARD | BUSINESS |[scHooOL o

Copyright © Harvard Business School, 2022



Calculate the Capacity Cost Rate for each type of personnel and resource

Copyright © Harvard Business

School, 2022

e Costs: All the costs (salary, fringe benefits, occupancy, support resources)

associated with having that person (or piece of equipment) available to
treat patients

e Capacity: The capacity (time) that each resource (personnel, equipment)
has available for treating and caring for patients

o Number of days person shows up, available for clinical work
..multiplied by...

o Number of minutes available per day for patient-related work
(net of breaks, meetings, training, education, etc.)

* Capacity Cost Rate (S/minute) = Resource Cost/ Resource Capacity

H ARVARD B USINESS S CHOOL
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Calculate the Capacity Cost Rates (CCR)

Data are illustrative

Office
Surgeon RN Scribe |Assistant

Total Clinical Costs $546,400 $120,000 $100,000 $64,000 $51,000 $61,000
Personnel Capacity (minutes) 91,086 89,086 89,086 89,086 89,086 89,086
Personnel Capacity Cost Rate $6.00 $1.35 $1.12 $0.72  $0.57  $0.68

Copyright © Harvard Business School, 2022 H A R v A R D B U S I N E S s S c H O o L 20



We compute total patient-level care costs by multiplying capacity cost rates

by process times and summing across each patient’s cycle of care

Personnel Minutes Cost/ Total
Initial consultation Type minute
MD X, Y, 136.13

. - - el i TR —
mE [ % e e=- ‘me mm RN X, Y, 68.04

SsE H = = B oe ASR X, v, 15.74
i = = E
$266.08
Surgical procedure MD X, Y, 584.99
s ™ Hicc] I " Anes. X, Y, 603.89
: HiE &
- 2| = RN X Y 136.29
[ e —_— "" ] —
= ‘ BE 82 L, ®BER OR Xs Y, 329.16
- - —.- o, e - EI
= : : o $1752.15
Follow-up or post-operative visit MD X, Y, 99.19
Py s € 4 rpe = Ml loaa-451 3 B pRd TUTEnee | oo ar b RN X2 Y2 1361
° . = CA X, Y, 3.09
=SHEHER S o 1S ASR X, Y, 1.77
= $73.66

Copyright © Harvard Business School, 2022 H ARVARD B U S 1 N E S s S C H O O L 21
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TDABC - Personnel Cost Per Case By Physician L

$4,000 —
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TDABC — OR Time Per Case By Physician L

Average OR Time (Minutes) per Case by Physician

160 —

B Closure to Wheels Qut Minutes
150 — 145 147

_— Incision to Closure Minutes

W Wheels in to Incision Minutes

= = 50th National Percentile

= = Q0th National Percentile
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TDABC - Length of Stay Per Case By Physician /=

--------------------------------------------------------------------- = = 50th National Percentile

= = 90th National Percentile
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Length of Stay by Surgeon Trend L

8 —
W Average
[
I
Surgeons
h —
I

= = 50th National Percentile

= = 90th National Percentile

0
I I | I I I | I I | I
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100% —

20% 20%

Lumbar Fusion Discharge Disposition by Surgeon /:

I Other
SNF
B Inpatient Rehab
Home with Home Health
2 Home
60%
40%
20%

Individual Surgeons Average

COPYRIGHT AVANT-GARDE HEALTH, 2022




Principal Sources Of Cost Variation /:

* Prices paid for implants

» Surgeon’s time/Operating room
time

* Pain management
* |nitiation of physical therapy
* Length of stay
» Post-discharge care
o Home rehabilitation, or
o SNF and In-patient rehab

* Prices and usage of other materials
and supplies (e.g., bone cement)

COPYRIGHT AVANT-GARDE HEALTH, 2022




Supply Cost Details
PPy N

Average Supplies by Category

$7,000 — $6,900
Suture Materials

Suture
$5,875 BN Surgical Stapler
I Surgical Pack

" Surgical Instrument

Surgical Device
BN Structural Allograft

Stem Extender/augment

I Spinal Fixation Device
Rod

$795 ‘
B Robotic Supplies
— B Plain Cement
Pins or Wires
$1,102

B Other Implant
B Other

Orthopedic Fixation Plate
0 Medication

COPYRIGHT AVANT-GARDE HEALTH, 2022




Supply Cost Details
PPy o

Supply Cost Details by Case

068 cases total

Physician 4806
#1137269

- . I $16,591 W Acetabular Liner

Physician 4806 . ‘ I $15,895 Acetabular Shell
#1‘1 - o B Articular Surface
Physician 1487 - - $14,268
#949566 Bone Screw and Screw Washers
Physician 1487 . I $14,222
Physician 4806 - I $11,813 Dhilis s pladas
#1136517
Physician 1487 . I $11,547 1 Electrode
#889880 [ I
Physician 1626 - I‘ $11,273 Femoral Head
#929191 Femoral Stem
Physician 1487 - l $10,977
#1149142 1 Medication
Phys;'f‘g “:B? I 510,689 I Orthopedic Fixation Plate
Physician 1487 I $10,582 Other
#1042483
Physician 1487 - I $10,560 B Other Implant
#1036115
B Pins or Wires
Physician 1487 - I $10,505
#1055910 Plain Cement
Physician 1487 I $10,462 o
#961171 8 Positioner
Physician 1898 - I‘ $10,440 . -
#0653 Robotic Supplies
Physician 4806 - I $10,436 = Rod
#934775 | | |

$0 $5,000 $10,000 $15,000 $18,000
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Case Study: Analyzing Detailed Supply Variation by Surgeon at New England Baptist /:

Example Supply Cost/Case
- ._ Examples of High-Cost Supplies Identified
: * Medications (e.g. Exparel)
High Cost }
Physician : * Biologics (e.g. BMP)
|:
| * Instrumentation (e.g. AQuamantys)
— _| * Incision Management (e.g. Prevena)
I -
— * Cement (e.g. antibiotic-infused)
Low Cost . I -
Physician . — i * Implants (e.g. vitamin-E infused)
3 I -
3 I -
3 I -
o I
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Detailed Case-Level Supply Comparison — Preference Cards

-

Example Case B
Total Supply Cost: $8,428

Example Case A
Total Supply Cost: $S11,446

Part Name Supply Category Total spend Quantity
Part Name Supply Category Total spend Quantity

CAGE SPN ENDSKLTN 4D LRDTC LRG Spacer $3,500 1
CAGE ELEVATE 7X23MM $3,738 1 9X10X26 MM
CONNECTOR ROD SPINE DOMINO SD5.5 Spinal Fixation Device $1,383 2 SCREW SPINE MULTI AXIAL 7.5X40MM Pedicle Screw $2,149 4
CURVE TITANIUM SOLID

KIT MATRIX SURGIFLO HEMOSTATIC Sealants Or Hemostats S508 3
SCREW 5.5 MAS 6.5X45MM Pedicle Screw $1,074 2 8ML 6/BX
CONNECTOR ROD CD HRZN 25MM SPN Spinal Fixation Device $1,048 2 SCALPEL BONE BLUNT NEURO 20MM Drills Or Blades S405 1
LTRL CLSD

ROD SPINAL CD HORIZON 40MM 5.5MM Rod $320 2
SEALANT DURAL ADHERUS 6ML Sealants Or Hemostats $795 1 CURVE COCRMO NONSTERILE
SCREW SPINE SET TITANIUM Pedicle Screw $532 6 BLADE MILL FINE 3.2MM 5/PK Drills Or Blades $267 1
VASOPRESSIN 20 UNIT/ML SOLN 10 ML MEDICATION $502 1 SUGAMMADEX 100 MG/ML SOLN MEDICATION $239 2
VIAL

SET SCREW 5.5 TI NS BREAK OFF Pedicle Screw $215 4
KIT MATRIX SURGIFLO HEMOSTATIC Sealants Or Hemostats $339 2
8ML 6/BX

SET SPINAL CUSTOM TRAY Other S119 1
BUR MATCHSTICK 3.0MM CARBIDE Drills Or Blades $275 1

THROMBIN RECOMBINANT 5,000 UNIT MEDICATION $103 1

SOLR 1 EACHKIT
MILL BONE BIOPSY 5SMM MEDIUM $267 1
COARSE BLADE LATEX FREE
DISPOSABLE TUBESET IRRIGATION NEURO Other $50 1

COPYRIGHT AVANT-GARDE HEALTH, 2022




ACDF Construct Pricing — Renegotiation Opportunity /:

Part Name

04.617.707S PLATE SPINE 7 Tl
NTR BONE ZERO-P STERL

018407 SPACER ALGRF 7MM
NTR LRDTC
CORTICOCANCELLOUS FRZDR

04.617.814 SCREW BONE
SPINE CERVICAL ZERO-P
14MM TI 3MM SLFTP LOCK
SELF

Lowest Cost Construct

$3,925
Manufacturer Name Supply Category Total spend Quantity
DEPUY JOINT Spinal Fixation Plate $1,850 1
RECONSTRUCTION - A
JOHNSON AND JOHNSON
MUSCULOSKELETAL Structural Allograft $1,075 1
TRANSPLANT FOUNDATION
DEPUY JOINT Spinal Fixation Device $1,000 4
RECONSTRUCTION - A
JOHNSON AND JOHNSON

Top percentile organizations in the AGH cohort are paying ~$1,500 for a 1-level ACDF construct of the same components

Savings opportunity by renegotiating

Single Level ACDFs - >$130,000 (assumes all current constructs are the price above, which is conservative)
All ACDFs - > $330,000 (assumes savings/case for multi level are the same as a single level/case)

COPYRIGHT AVANT-GARDE HEALTH, 2022




Single Level PLIF/TLIF - Cage Pricing /:

Spacer Unit Quantity
Vendor Cost Spacer Name Used

$7,500 SPACER SPINAL 55X22X10MM RISE-L 10D NONST
GLOBUS MEDICAL INC

$5,850 SABLE SPACER 74
DEPUY JOINT RECONSTRUCTION - A JOHNSON AND JOHNSON 55,400 EIT TLIF, H 11MM, 8 DEG 1
EMERGING IMPLANT TECHNOLOGIES INC S5,400 EIT PLIFH MM 1

46,700 1221260P2 CAGE SPINAL 60X22X12MM MODL 10D XL WIDE
’ STERL LF 1
$6,500 1181045P2 CAGE SPINAL 45X18X10MM MODL 10D XL STERL LF 1

NUVASIVE INC

$6,500 1181050P2 CAGE SPINAL 50X18X10MM MODL 10D XL STERL LF )
$6,150 TLX20, 7x11x31mm 20 deg 1
$4,900 TLX20 7X11X31MM 20 DEGREES 1

14-1-11007 HYPERION 3DR TLIF 1I0MM X 28MM X 10MM X 7

MIRUS LLC

- >3,600 DEGREE 1
Accelus $2,850 FLAREHAWK SHIM 6

Total Annual Spend on Spacers: S504K
Savings if all spacers were Flarehawk Price: $247K

COPYRIGHT AVANT-GARDE HEALTH, 2022




Total In Hospital Costs
P A

$12,000 —
Supply Cost
$11,097
I Personnel Cost
= = 50th National Percentile
$10,000 —
_________________________________________________________________ = = 90th National Percentile
$8,896 $8,992
88000 T T T T T T T T T T T T T T TS T S S S S S S S S eSS S mmmmsm------
$7,310
$6,861 Lo $7,033 $7,276
' $6,620
$5,465 $5,678
6,000 — ! ]
$ 55,738 $5,492 $5,590
$4,376 I
S $4,327
4000 - $3,820 $3,352

$2,000

S0
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Direct Contribution Margin

-

$40,000 —
$37.299 Direct Contribution Margin
536,068 335,791 536426 B Direct Variable Cost
S35 534,636 $34,834
533,841 $33,349 $33,385 $33,431
$30,000 —
$24,693

$29,036 31.808

$20,000 — e $26,583 $28,016 $24,452 $24,394 $30,688 $ o $27.523
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Patient Reported Outcomes

40 —
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30-Day Readmission Rate

-

100% —

80% —

60% —

40% —

20% —

Physician 904 Physician 903 Physician 874 Physician 238 Physic!an 877 Average
79 Cases 75 Cases 30 Cases 30 Cases 18 Cases 232 Cases

0%
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Outcomes Vs. Costs

-

Comparison of Cost with Delta in Patient Reported Outcomes (PRO), by Physician

MNote: Bubble sizes correspond to the number of cases for each physician for the specified date range.

35 —

34 —

32 —

Average Delta

20 —

Delta Between Pre-Op and Post-Op Surveys

[ T ; | | —
$9.500 $10,00d'verage Cost $10.500 $11,000 $11,500811,600

Average Cost per Patient
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Transparency and Reporting — Physician Scorecard (Single level PLIF/TLIF) /:

Metrics 180-Day Trend 365- Daﬂ; Performance
Dec 02, 2021 - hr"-&'," 31. 2022 f‘H} 31. 2021 H'ﬁf a1, 2022
/-\\ 35 cases
Best Performer
$21.700 $21,568
I
\/ $21,568 .
$20.370 [
Best Perfarmer
$6,600 §5,722
i
Persc e \/ $E,1 62 L
$4.780 |
Best Performer
$16,000 $15,406
!
Supply ( $15,406 |
314,921 )

COPYRIGHT AVANT-GARDE HEALTH, 2022




Transparency and Reporting — Physician Scorecard (Single level PLIF/TLIF) /:

Best Performer
196 minutes

215
[

OR Time 198 minutes :
167 '

Best Performer
e 1.9 days

vl 2.1 days :
0 \ | :

Best Performer

100 100%
I
\ 100% '
0 |

Best Performer

100 B0%
[
M - .
50 I
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Spine Surgery Client Case Study

/-

3-Month Baseline One Year Later

Improvement

Volume** 127 111 -
Avg. OR Time 333 300 10%
Avg. LOS 4.8 2.7 44%
30-Day Readmission Rate 7% 5% 28%
Discharge Home Rate 75% 92% 23%
Percent of Miscoded Lumbar Fusions 33% 13% 60%

COPYRIGHT AVANT-GARDE HEALTH, 2022 *Includes all inpatient/outpatient spine surgeries 44




Coding Optimization

. +$312,000
Baseline Year ‘ Post Intervention ‘ Additional Annual

33% of interbody fusions in 12% of interbody fusions in the Revenue
the incorrect DRG incorrect DRG
“‘ll Illl mggﬁ

Miscoded Cases Miscoded Cases

COPYRIGHT AVANT-GARDE HEALTH, 2022




330

310

290

270

250

230

210

190

170

150

Cervical Fusion OR Time

/-

Improvement Initiatives:
Optimizing preoperative preparation
(Coordinating with anesthesia on arterial monitoring, foley placement, neuromonitoring set up, etc)

COPYRIGHT AVANT-GARDE HEALTH, 2022
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Lumbar Fusion Discharge to Home Rate /:

100%

95%

/\92%)

90%

85%

80%

77%

75%

70%

65%

Improvement Initiative:
Consistent communication and expectation-setting with patients around discharge planning

60%

55%

50%
2019-08 2019-09 2019-10 2019-11 2019-12 2020-01 2020-02 2020-03 2020-04 2020-05 2020-06 2020-07 2020-08 2020-09 2020-10 2020-11 2020-12 2021-01 2021-02
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There Is Massive Variation in Cost and Quality Across Post-Acute Care Providers /:

Your selections for 02111 (Clear All)

' | rs\y2ue n | N " N\
| Major Joint Replacement of the Lower Extremity 0 | | 25 miles or less el | Skilled Nursing Facility (SNF) 0 | | 5 stars 9 |
. /AN /AN AN >/
PAC Facility Distance Length of Stay/Number of Expected PAC Cost (i) a Expected Readmission (i)
Visits
Meadows, The 22.3 miles 10 nights $16,042 25%
John Adams Healthcare Center (i) /.6 miles 24 nights $66,620 35%

&

COPYRIGHT AVANT-GARDE HEALTH, 2022




S$11.7M per Year in Improvements /:

Inpatient Cost Per Case Savings Range of Improvements Across The Department

$3,200 67%

Total Shoulder Knee & Hip Lumbar Readmissions PT Day of Supply Length of OR Time
Replacements Replacements Fusions Surgery Spend Stay

COPYRIGHT AVANT-GARDE HEALTH, 2022




Common Cost Reduction Mistakes Providers Make /

d

HBR.ORG

arvar
BUSINEsS
Review

How Not to Cut
Health Care Costs

The missteps that keep us paying too much for
treatment. by Robert S. Kaplan and Derek A. Haas

NOVEMEER 2014
/ REPRINT R14N1G

Cutting back on support staff

Underinvesting in space and equipment

Focusing narrowly on procurement prices

Maximizing patient throughput

Failing to benchmark and standardize

COPYRIGHT AVANT-GARDE HEALTH, 2022
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