Activity Directors:

o Nerlyne Jimenez, MD
Summer Meeting Tina Shan, MD

Legacy Lodge at Lake Lanier Islands
July 12-14

S AP . o
[ /_“H} Zoas. American Society of
- e Eﬁ, "' Anesthesiologists™




ASA: Working for You

Ronald L. Harter, MD, FASA | President
July 13, 2024

: American Society of
" Anesthesiologists’

asahq.org



Disclosures & Objectives

Nothing to disclose

Objectives: Participants will learn
How ASA is working nationally and in the states to address current
challenges
Key trends facing the specialty in the marketplace, legislative,
and regulatory arenas
ASA's increased focus on delivering value for members



We are ASA: Leaders In Patient Safety

Mission: Advancing the practice
and securing the future

Vision: Aworld leader improving
health through innovation in
guality and safety

Values: Patient safety, physician-
led care and scientific discovery

Strategic Pillars

Advocacy

Patient Safety, Quality & Practice
Advancement

Educational Resources
Member Engagement

Leadership &
Professional Development

Research & Scientific Discovery

Stewardship of the Society
& Specialty



Special "Thank you" to...

ASA Director & Alternate Director ASA Past Presidents
. — 1965 — Perry P. Volpitto, MD
William Robert Lane Jr., MD, _
MBA, FASA — 1970 — John E. Steinhaus, MD, FACA
Director, Georgia Society of — 1999 — John B. Neeld Jr., MD, FACA

Anesthesiologists

Anesthesiologists of Note

Steven Sween, MD, FASA — Michelle Au, MD, Georgia House of

Alternate Director, Georgia Representatives (District 50)
Society of Anesthesiologists and

Past Speaker, ASA House of

Delegates




Special "Thank you" to...

State Component Officers
Korrin Scott Ford, MD, FASA, President
Rachel Steckelberg, MD, President-Elect
Stephen Anderson, MD, Vice President
Shaun Williams, MD, FASA, Secretary/Treasurer
Keith Johnson, MD, FASA, Immediate Past President

ASA Committee Chairs
— Matthew A. Klopman, MD, FASA, Committee on Occupational Health



In Memoriam

John B. Neeld Jr., MD, FACA
Past President
American Society of Anesthesiologists
(1999)
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Georgia Society 5-Year Member Count
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Early-Career Membership Program

— Aimed at retaining and building
loyalty after training

— Customized for graduating
residents and fellows

— Offers simple no-fuss discounted
three-year ASA membership

— Wealth of educational and
professional development
resources designed for newly
minted anesthesiologist

Learn more about the program:
asahg.org/ecmp

SIMPLIFY. STREAMLINE. ACCELERATE. ENJOY

3 THESE RIGHT-FOR-RIGHT-NOW RESOURCES.
YOUR EARLY-CAREER MEMBERSHIP PROGRAM

Clinical and career
resources showcased
monthly, along with
courses from their
Early-Career (EC)
Education Package

EC year 2 most
engaged, followed by
year 1 and 3

APRIL SPOTLIGHT

May the malpractice odds be ever in your favor

1in 14 anesthesiologists will face a malpractice claim this year. This surprisingly easy-
to-read guide can help you understand the | duce your risk, and navigate a lawsuit
DOWNLOAD NOW —

Do you know your value proposition?
> Atermb d from ing. your value propositi
clinical, leadership, and i 1l Ideal for resp g to req r
proposals, it's best developed before you need it. See how. Craft your value proposition.

lays out how you demonstrate
ding t for

BRAIN BITES

p P
titles, including ACE. Answer 100 multiple
choice questions (complete with detailed

iscussion) to




Diversity, Equity, and Inclusion
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DEI Goals

ASA will strive to:

Meet the interests, maximize the contributions, and advance the
professional development of all members

Strengthen engagement by ensuring that all members are encouraged to
express their views and share their experiences

Treat all members with fairness, respect, and dignity
Be recognized as a diverse, equitable, and inclusive organization

Ensure that this culture of inclusion is integrated throughout the strategic
pillars and initiatives of ASA



ASAPAC Update
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Special "Thank you" to...

Stephen Anderson
Mary Arthur
Laurie Barone
Ashley Bartels
Brandon Bowman
Caitlin Bradley
Kurt Briesacher
Andrea Corujo Rodriguez
William Daniel
Melissa Darlington
Heather Dozier
Justin Ford

Korrin Ford
Gregory Foster

Georgia 2024 (YTD) ASAPAC Contributors

Maurice Gilbert
Ryan Goldsmith
Matthias Grube
Kimberley Haluski
Julius Hamilton
Judith Handley
Anne Hartney-Baucom
Darren Hyatt
Kenneth lke

Keith Johnson
Philip Kalarickal
Ryan Kissinger
Matthew Klopman
John Lane

William Robert Lane Jr.
Jason Lemons
Monique Lotner

Grant Lynde

Christa McCurry

Anne McKenzie-Brown
Catherine Meredith
Jefferey Mills

Phillip Mills

Katie Monroe
Kathleen Nissman
Chinedu Okpukpara



Special "Thank you" to...

Georgia 2024 (YTD) ASAPAC Contributors (continued)

Oluwatosin Oladipupo Benz Sawhney Robert Winham
|Isaac Osel Joanna Schindler Stacie Wong
Chhaya Patel Lingesh Sivanesan Jason York
Gaurav Patel Rachel Steckelberg

Manish Patel John Stephenson

Paras Patel Jennifer Stever

Vijal Patel Jeffrey Sugarman

Ravi Pathak Lindsay Sween

Keith Phillippi Steven Sween

Melissa Rader Kristine Tindol

David Reehl Jr Jordan Wetstone

Madelinn Rice Shaun Williams



ASAPAC's Balanced Giving Continued in 2022

Republican
$804 900

Total Expenditures by Party

Democrat
$801.500

B Democrat

49 9%

B Republican  50.1%

Total:

100.0%
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Georgia ASAPAC Member Averages vs. National ASAPAC Averages

55.00%
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ASAPAC’s Fiscal Year 2024 national average participation rate is 4.2%, as of May 31, 2024.

% of Members Who Contributed

21.90%
0
22.10% 15.20%
18.50%
0,
1090% oo, 1050%
2019 2020 2021 2022 2023

—e—(Georgia —e—National ASAPAC Average

(Fiscal Year 2024 runs from October 1, 2023 — September 30, 2024).
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Average Contribution

$423.72
$356.12
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$319.90 $346.94
$319.90 $318.09
$287.87
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—e—(Georgia =—e—National ASAPAC Average

$440.25

$373.05

2023

ASAPAC’s Fiscal Year 2024 national average contribution is $354.42, as of May 31, 2024.

(Fiscal Year 2024 ran from October 1, 2023 — September 30, 2024).
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Fiscal Year 2023 Participation: Residency Programs

Platinum Status Gold Status Silver Status Bronze Status
Residency programs who achieve Residency programs who achieve Residency programs who achieve Residency programs who achieve
100% ASAPAC participation at least 75% ASAPAC participation at least 50% ASAPAC participation at least 25% ASAPAC participation
 Baylor Scott and White » Medical College of  University of Buffalo * Cleveland Clinic South
» Cleveland Clinic Florida Wisconsin Point
« Mayo Clinic Arizona * University of Mississippi * Riverside University
« Mayo Clinic Florida Health System
« Mount Sinai * University of Connecticut

* Ochsner Health
* Tulane University
* University of Louisville

* University of Miami
Medical Center/Jackson
Health System

* University of Nebraska
Medical Center
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2022 Election Cycle — ASAPAC is #1 again!

Organization Dollar Amount

American Society of Anesthesiologists PAC $3,950,530 Blue Cross Blue Shield
American Association of Orthopaedic Surgeons PAC $2,167,926 $3,731,753
American Dental Association PAC $2,143,337

American College of Radiology PAC $1,935,074

American College of Dermatology PAC (SKINPAC) $1,792,866 American Medical
American College of Emergency Physicians PAC $1,677,334 A;lsc;gloagé);l
American Academy of Ophthalmology $921,776 | |
American College of Ob-Gyns $830,418

American Academy of Family Physicians $684,730

American College of Surgeons Professional Assn PAC $664,357

American College of Cardiology PAC $646,194

American Osteopathic PAC $590,037

2022 Election Cycle, according to Federal Election Committee (FEC) 2022 year-end reporting.



ASAPAC QR Code — Don’t Leave Home Without It!
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ASA Grassroots Network

Join the
ASA Grassroots
Network
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2023 Review

Federal Scope of Practice

v Defeated AANA national Medicare “opt-out” Remo“:::gi g
campalgn supervision is the
_ right thing to do for
State Scope of Practice our patients.

CRNAs provide safe, high-quality,

\/ Defeated 1_8 CR NA Scope bl”S and effective anesthesia care for all.
v Defeated Z APRN Compacts Tell @HHSGov Today

Opt-Outs
o WY (partial)*, DE (full), CO (full)*

New Medical Title Protection Laws (3) ,,_fm%q;;;gggg;iz;zz&’m

v" GA, ND (Truth in Advertising only), OR s o
(FL, Governor vetoed)

New Certified Anesthesiologist Assistants
Practice Laws (2)

v NV, NM o7



2023 Review (continued)

Other aCCOmpliShmentS FDA NEWS RELEASE

v" ASA/Bonnie Milas, MD, advocacy FDA Approves First Over-the-Counter
for OTC naloxone Naloxone Nasal Spray

Agency Continues to Take Critical Steps to Reduce Drug Overdose Deaths Being
Driven Primarily by lllicit Opioids

v" Joint amicus briefs in support of

winning Texas Medical Association

(TMA) No Surprises Act lawsuits
Judge Rules Against No Surprises
Act Implementation in Texas
Medical Association Lawsuit

v Medicare anesthesiology teaching
rule — more than $600 million
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Massachusetts BCBS Colonoscopy

Home Local Coverage Health

Blue Cross halts controversial
colonoscopy changes after
backlash from doctors

“The policy took effect Jan. 1, drawing outrage from doctors who
worried it would slow their productivity and discourage patients from
getting a potentially life-saving procedure over fears of discomfort
and pain. Doctors had lobbied Blue Cross officials to reconsider the
changes, WBUR reported earlier this month.”
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https://www.wbur.org/news/2024/01/05/blue-cross-massachusetts-colonoscopy-anesthesia

Change Healthcare Shutdown

“Without prompt action, the financial
stability of anesthesia practices

across the country and their abllity to
deliver anesthesia care is threatened. We
urge the Department of Health and Human
Services to use its authority to address
this serious situation as expeditiously as
possible.”

ASA President Ronald L. Harter, MD, FASA, to
HHS Secretary Xavier Becerra on March 6, 2024

“' Anesthesiologists’

March 6, 2024

The Honorable Xavier Becemra

Secretary

Department of Health and Human Services
200 Independence Ave., SW

Washington, D.C. 20201

RE: American Society of Anesthesiologists Letter on the Impact of Change Healthcare
Cybersecurity Incident

Dear Secretary Becerra,

On behalf of the mere than 57,000 members of the American Society of Anesthesiclogists
(ASA), | am writing to express our urgent concern regarding the recent Change Healthcare
{CHC) cybersecurity event and the financial implicaticns the event is having on anesthesia
groups around the country. Without prempt action, the financial stability of anesthesia practices
across the country and their ability to deliver anesthesia care is threatened. We urge the
Department of Health and Human Services to use its autherity to address this serious situation
as expeditiously as possible.

The February 21 cybersecurity event, though initially reported to have primarily affected the
pharmmacy healthcare sector, has significantly impacted all healthcare sectors, including
anesthesia groups. The event, and CHC's response, has resulted in the non-payment of
thousands of anesthesia claims. Such a scenario throttles the short-term cash flows of all
affected customers but notably presents an acute issue for anesthesia groups, particularly small
and medium size practices, with imited short-term cash reserves. Without routine payments,
anesthesia groups are, as one anesthesiclogist described, *Facing a worse financial situation
than in the early days of COVID-19.7

We appreciate recent Centers for Medicare & Medicaid Services (CMS) actions in expediting
payments, providing generous terms for any repayment amounts, and encouraging its
confractors to relax requirements for prior authorization and other regulatory requirements. ASA
hopes these payments will help bridge the gap for anesthesia groups that are seeking new
vendors to replace CHC. We recognize these are first steps to ease some of the burden on
anesthesia groups.

Anesthesia groups depend on timely payments

Anesthesia groups, especially those in private practice with limited access to capital, rely on
timely payments from public and private payers to compensate their physicians, nurses,
anesthesiologist azsistants, and support staff. The inability to send a claim to an insurer, collect
on that claim, and receive payment for that service means that anesthesia groups affected by
CHC inaction will have limited time to secure financing for short-term solvency. Many
anesthesia groups of moderate size have noted their difficulty or inability to secure short-term

asahg.ong
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Physical Status Modifiers Change

In April, Blue Cross Blue Shield (BCBS) state affiliates announced they
will no longer provide additional payment for physical status modifiers Ill,
1V, and V

Aetna announced they are eliminating similar payments for physical
status modifiers as well

ASA Action
ASA strongly opposes this policy change and is actively pursuing its reversal
Contacted BCBS and Aetna to express vehement opposition
Supporting state component societies

Encouraging states to express concern to insurance commissions, state hospital
associations, and legislators



Physical Status Modifiers Change

— Private Insurance is going against good medicine and current trends

— Medicare is increasingly recognizing patient complexity as an important
factor for patient-centered care:
+ (2211 Code recognizes complexity in primary care
- Patient complexity a factor in MIPS Performance Category Scores

- Social Determinants of Health may be used to risk adjust several hospital-based
measures

If you have been notified by your BCBS state affiliate or another payer implementing this policy

change, ASA can assist your efforts. Contact our Department of Payment and Practice
Management: ppm@asahq.org
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Medicare: Broken Payment System
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Medicare Anesthesia Payment Trends

Medicare Anesthesia Payment Trends
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Medicare Payments — 2024 Rates

Some “doc fix” relief - but nowhere near enough
Offset of 1.66% of the 3% plus cut included in March government funding package
No retroactive fix included

CMS announced new official conversion factors, effective March 1, 2024: Anesthesia
conversion factor is $20.77 and the RBRVS conversion factor is $33.29

Final 2024 Medicare Fee Schedule Rule

Percent Change
(2023 to 2024)

Anesthesia $21.12 $20.44 $20.77 -1.68%
RBRVS $33.89 $32.75 $33.29 -1.76%

2023 CF Proposed 2024 CF | Final 2024 CF
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Breaking News - 2025 Medicare Physician Fee
Schedule Proposed Rule

The Centers for Medicare and Medicaid Services (CMS) released the 2025
Medicare Physician Fee Schedule proposed rule on July 10, 2024

Anesthesia Conversion Factor reduction of 2.1%, to take effect Jan. 1, 2025

The resource-based relative value scale unit rate, used for payment of pain,
critical care, and other physician services, will face a 2.8% cut

2024 CF Proposed Percent
2025 CF Change

Anesthesia $20.77 $20.33 -2.10%
RBRVS $33.29 $32.36 -2.80%

CMS also announced that they are accepting the new Fascial Plane Block codes
that ASA worked to create and accepted our recommendations for their
valuation. Effective Jan. 1, 2025, CMS will pay for the performance of these blocks.

37



Medicare Payment —
Fundamental Reforms Needed

Issue:
— Current CMS Medicare physician formula:

Lags annual inflation

CMS

* Includes budget neutrality mechanism
CENTERS FOR MEDICARE & MEDICAID SERVICES

Causes cuts or freezes every year

ASA Action:

— Strengthening Medicare for Patients and Providers Act
(H.R. 2474) — add mandatory annual inflation adjustment

— Provider Reimbursement Stability Act of 2023 (H.R. 6371)
— reforms budget neutrality mechanism
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No Surprises Act Implementation
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No Surprises Act (NSA): Regulatory Update

Regulation pending (expected September 2024)
Possible content

Insurers required to provide more information, including codes to more clearly
identify if claim is eligible for federal or state dispute resolution process

Permits batching by anesthesia body part CPT range
Shortens 90-day cooling-off period

Key ASA requests
Batching by insurer conversion factor (CF)

Enforcement mechanism for post-independent dispute resolution (IDR) 30-day
payment requirement
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No Surprises Act: New Data

Key findings from data release of June 13, 2024

Provider initiated disputes
2023 Q3 - 63,395 of 69,295 (78% win rate)
2023 Q4 - 279,492 of 313,314 (85% win rate)

Dispute by health plan type - partial or fully self-insured
2023 Q3 - 43,379 of 69,294 (63%)

2023 Q4 - 187,841 of 313,314 (60%)

NSA fees
2023 Q3 - $27M (adm) and $21M (IDR)
2024 Q4 - $21M (adm) and $36M (IDR)
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No Surprises Act: New Data (continued)

CPT Range

99281 - 99288
70010 - 79999
N/A

10004 - 69990

95700 - 96020

100 - 1999
99291 - 99292

99466 - 99480
99221 - 99239

93880 - 93998
80047 - 89398

99217 - 99226
92920 - 93799
99460 - 99463

99151 - 99157

96360 - 96549

Total Number of

Median Prevailing offeras Payment Total Number of
Specialty % of QPA Determinations ltems or Services
Emergency Department Services 227% 27,496 35,385
Radiology 532% 6,311 20,372
Air Ambulance 242% 3,326 3,356
Surgery 830% 2,483 2,665
Neurology and Neuromuscular
Procedures Q64% 1,960 2,292
Anesthesia 1,497 2,061
Critical Care Services 99 1,288 1,458
Inpatient Neonatal Intensive Care
Services and Pediatric and
Neonatal Critical Care Services 538% 276 1,404
Hospital Inpatient Services 249% 334 640
Non-Invasive Vascular
Diagnostic Studies 1,075% 251 484
Pathology and Lab 238% 29 326
Hospital Observation Services 217% 221 251
Cardiovascular Procedures 211% 91 95
Newborn Care Services 29 536% 10 48
Moderate (Conscious) Sedation 305% 15 46

Hydration, Therapeutic,

Prophylactic, Diagnostic

Injections and Infusions, and

Chemotherapy and Other Highly

Complex Drug or Highly Complex

Biologic Agent Administration 100% 22 27

Prevailing Offers
Relative to Qualifying

Payment Amount
(QPA) by Specialty,
2023 Q3
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No Surprises Act: New Data (continued)

Total Number of P I Off
Median Prevailing offer as Payment Total Number of reval I n g e rS
CPT Range Specialty % of QPA Determinations Items or Services R e I a,t I V e t O Q P A b
99231 - 99288 Emergency Department Services 224% 42,716 43,393 y
70010 - 79959 Radiology 559% 9,996 11,234 0
10004 - 69950 surgery 967% 4,650 4,865 SpEClalty, 2023 Q4
Meurology and Neuromuscular
95700 - 56020 Procedures 1,262% 4,219 4,222
100 - 1999 Anesthesia 3,232 3,284
N/A Air Ambulance i 2,462 2,466
99291 - 99292 Critical Care Services 328% 2,388 2,403
Mon-lnvasive Vascular
93880 - 53952 Diagnostic Studies 775% 500 530
99221 - 59235 Hospital Inpatient Services 216% 264 277
Inpatient Meonatal Intensive
Care Services and Pediatric and
99466 - 93480 Meonatal Critical Care Services 475% 185 256
99217 - 99226 Hospital Observation Services 217% 170 172
92920 - 93799 Cardiovascular Procedures 294% 120 120
99151 - 99157 Moderate (Conscious) Sedation 553% 70 70
Prophylactic, Diagnostic
Injections and Infusions, and
Chemotherapy and Other Highly
Complex Drug or Highly
Complex Biologic Agent
96360 - 56549 Administration 100% 67 67
80047 - 89393 Pathology and Lab 100% 47 48
Delivery/Birthing Room
Attendance and Resuscitation
99464 - 99465 Services 547% 15 15
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No Surprises Act: Legislative Update

Coming soon

Legislation to add civil monetary penalties for insurers who do not comply
with post-IDR 30-day payment requirement

Bipartisan: Lead will be Rep. Greg Murphy, MD (NC)
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Center for Anesthesia & Perioperative Economics
(CAPE)

Purpose:
— Elevate ASA's profile of payment strategy and serve as a point of
Interaction with CMS, the insurance industry, and other stakeholders

— Serve as a resource for policy development

— Focus members and staff resources on a comprehensive strategy

Medicare
Medicaid
Commercial payment
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VA National Standards of Practice

Issue

Block VA Office of Nursing Services
(ONS) initiative to dismantle team-
based care and move to CRNA-only
model

ASA action

Partnership with AVAA

Congressional engagement

Veteran Service Organizations (VSO)
High-level VA officials

“We strongly believe that VA’s proposed
move to a nurse-only model of
anesthesia care is a solution in search of
a problem. A solution that could risk
Veterans’ lives, especially toxic exposed
Veterans.”

- Dr. Ronald L. Harter on Sept. 19, 2023,
speaking at congressional hearing




AANA Testimony to House Health Subcommittee

CRNA Education & Training CRNA Advantages

CRNA Physician Anesthesiologist + Baccalaureate-prepared
Doctorate Degree Doctorate Degree registered nurses with an
average of 4.5 years in
critical care nursing (one
year of critical nursing
required) when they enter
their nurse anesthesia
education*

o

On average, have nearly
10,000 hours of clinical
experience when they
become a CRNA*

Anesthesia

Education Anesthesia

Education

Critical Care Unlike physician
anesthesiologists, CRNAs
are required to have
critical care experience
before they begin their

anesthesia education

Undergraduate
Nursing Degree

g

Medical School

N

« Pursue additional years of
education in their specialty
through fellowships

NP mMm<
O = NWHAUON OO

Indicates beginning of Non-Healthcare
healthcare education Undergraduate
training and direct Degree

patient care




In the States
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Other Initiatives In the States

— Opt-Outs
v" Monitoring for at-risk states

— CRNA Legislation
v Defeated 12 AANA-led scope efforts

v" Florida: 25th straight year
v West Virginia: 6th straight year

— Proactive Medical Title Protection
v Tennessee: new law enacted

— Proactive Certified Anesthesiologist Assistants (CAA)
v~ Washington state: new law enacted
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New “Pain Medicine Coalition”

Pain Medicine Coalition (previously called the Pain Care

Coalition)
Participants: Founding members are ASRA PM and ASA; additional
members to be added by invitation

Why regroup now? Reconvening as the Pain Medicine Coalition to work
together on issues of interest to the pain community

Goals

To develop, monitor, and advocate for responsible health care policy on
behalf of individuals with pain and the professionals who support them
through clinical care, education by addressing quality of care, access to
care, public and professional education, and research
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ASA Workforce Initiatives

ASA Workforce Summits — June 2022 and November 2023

Endorsements and Support

H.R. 2389/ S. 1302, the Resident Physician Shortage Reduction Act
Funding for 14,000 additional residency positions (through 2031)

H.R. 1202/ S. 704, the Resident Education Deferred Interest (REDI) Act
Permits residents to qualify for interest-free deferment on their student loans while
serving in a medical or dental internship or residency program

H.R. 2761/ S. 705, the Specialty Physicians Advancing Rural Care (SPARC) Act

Authorizes a loan repayment program to encourage specialty medicine physicians to
serve In rural communities experiencing a shortage of specialty medicine physicians



How Many Anesthesiologists and
Nurse Anesthetists Are There? Feb 2018-Jun 2024

80,000
70,000 o 000 *0° a® <+ As of June 2024, there are
Nurse anesthetists s aoeetee® -: :“ e 880 0° 3,256 more nurse anesthetists
ﬂﬂ"': b S s soencaee than anesthesiologists listed in
. the NPPES dataset.
60,000 gesneenetslt . .
’ Y L
sssssaes escseste® These differences reflect anesthesia Anesthesiologists
siss professionals who have not billed
Number of 50.000 NPPES Medicare in the previous 6 months. ity e «— As of May 2024, there are 8,453
Professionals M"""'""" more nurse anesthetists than
: pon— o omens anesthesiologists listed in the
Nurse anesthetists Seessmmmsettmemgss _ J .
. Mational Downloadable File
FTY L Jr——— (NDF).
NDF
20,000
20,000
Feb 2018 * June 2024

Source: NPPES/NPI Datasets, 2/15/2018-06/09/2024 and CMS Provider Data: Doctors and Clinicians, Mational Downloadable File (NDF). Updated 05/30/2024.
Available at hitps./data.cms.gov/provider-data/dataset/mjsm-pzi6é Referred as the CMS Physician Compare National Downloadable File prior to May 2021.
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ASA Anesthesia Workforce Summit Il

ASA convened a second Anesthesia Workforce Summit November 2023

Purpose: Build upon the work from the first Summit and obtain additional
perspectives and priorities to help guide ASA initiatives concerning:

Advocacy to expand residency programs and facilitate use of internationally-
trained physicians

Anesthesiology "ownership" of NORA and procedural sedation services

Involvement of anesthesiologists in health system leadership and
communication of the anesthesiology value proposition

Workforce data, communications, and education regarding workforce
Issues and potential solutions

Development of toolkits and case examples to assist practices and
hospitals

Collaboration with other organizations with aligned interests



Supply and Demand

Supply Demand
Increase pipeline for Create better OR/NORA
anesthesiologists efficiencies
Decrease attrition Consider what can be done by

other professionals under the
guidance of the anesthesia
department to decrease demand
for anesthesia professionals



Education and Science
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the

ANESTHESIOLOGY.

annual meeting
American Society of Anesthesiologists®

PHILADELPHIA | OCTOBER 18-22, 2024
#ANES24

Breakthrough ideas.
Stimulating research.
Extensive CME.

Attendees say: "l can't imagine a better
way to interact with my profession."

Say yes to #ANES24:




ASA’

ADVANCE

The Anesthesiology

Business Event
JANUARY 31-FEBRUARY 2, 2025 | ATLANTA, GA

Sign up to be the first to know when

registration opens for next year’s
event: asahq.org/ADVANCE2025

. (
)



ASA Education Portfolio

- ACE
— Anesthesia SIMSTAT
— Summaries of Emerging Evidence (SEE)

— Diagnostic Point-of-Care Ultrasound Certificate Program
o New Gastric POCUS Certificate Program

— Fundamentals of Patient Safety

— PeRLS: Perioperative Resuscitation and Life Support Certificate
— Patient Safety Highlights

— Anesthesia Toolbox

— Anesthesia Complimentary Education

— Procedural Sedation
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Diagnostic Point-of-Care
Ultrasound Certificate Program

Diagnostic Point-of-Care Ultrasound Certificate 2024 released with incremental credit
claiming for anesthesiologists to claim up to 60 CME and 10 MOCA® Part 4 points

— : Part 1: Part 4:
= Complete a Ql Action Plan Perform and acquire
I (optional) images for mentor review
—R| Part2: EXAM | Part 5:
— Provide evidence of past Take the final exam
c » POCUS education/training -
s Part 3: @®© Achieve your certificate
16 Identify and interpret of completion
CASES .
online cases "

Find out more: asahqg.org/POCUS
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Anesthesiology

anesthesiology.org

Official Peer-Reviewed Journal of the ASA

Mission: promoting scientific discovery and knowledge in
perioperative medicine, critical care, and pain medicine to
advance patient care.

Enduring Importance and Foundational Value:
Impact factor 9.1

Publication Speed: averages 3 days to online publication
after acceptance for original research articles

Rich Multimedia: Podcasts, video abstracts, and visual
abstracts enhance issue content

Online Readership: Over 2.8 million visits in 2023
(46% United States, 54% International)

Member Satisfaction: 85% satisfied/extremely satisfied
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ASA Monitor asamonitor.org

Official News Publication of the ASA

— Leading source for objective, fact-based reporting,
and thoughtful dialogue for the perioperative health
care community

— Columns: In the Know, Trends & Technology, Facility
Spotlight, Career Connection, Your Patient's Brain,
Ask the Expert, The Curious Economist, Committee
News, Dr. Gearhead, The Pulse B

— Central Line: Inside the Monitor monthly podcasts
focused on the special theme of the issue

Our Vision: Empo ng 2N Is Ubiquit:
You to Provide World-Class \$ Stoven L. Shaer, MD, FASA, Edor-in-Chief
Anesthesia Care

Cr rt:alCareMed

Guest Editors: Ashish K. Khanna, MD, MS, FCCP, FCCM, FASA
‘and Shahla Siddiqui, MD, M5, FCCM

ASA Monitor+ Supplement — available online May 9
— New Frontiers in Patient Safety
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Leadership and Professional Development Resources

— ASA Leadership Academy

— ASA Career Development Workshop NEW
*  Curriculum Vitae Review Session

—  Be the Solution: Sell Your C-Suite on the Value
and Leadership of Anesthesiologists

« Toolkit to engage with your hospital administrators and . :
offers resources on topics important to them ROl

— ASA Legislative Conference
« Leadership Spokesperson Training Program

o,
Y
/ .
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Anesthesia Toolbox

— 120+ residency programs Anesthesia Toolbox
subscribed; each with a private ,
learning community
. Master What
— Faculty can share and assign
content to residents as well as N g T You Need
medical students rotating at their e Wi to Know.
program ) S—"
— Editor-in-Chief Dr. Christina asahq.org/toolbox

Spofford and the Editorial Board for
Anesthesia Toolbox oversee content
review and development
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ASA and Well-Being

asahq.org




What ASA is Doing for Physician Well-Being

— In 2019, ASA created the
Committee on Physician Well-
Being

— The committee impacts
through working groups on:
ASA QOutreach

Clinician Mental Health and
Suicide Prevention

Systems and Policy Impacting
Well-Being

Education and Endeavors
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ASA Resources

https://Iwww.asahg.org/in-the-spotlight/wellness-resources

—
Y Moo

INDIVIDUAL RESOURCES FOR WELL-
EEING

RELEVANT ARTICLES

Get Involved

o

de & Crisis Lieline &

& Crisis Lifel

iz, or zny ather ki

Lom @ a

Research & Guidelines

ASA Well-Being Resources

Adhvocating for You: Focus on ASA's efforts to promote physician well-being

The complexity of medical care today contributes to a high
prevalence of physician stress and burnout.

ORGANIZATIONAL/CULTURAL COMMITTEE WORK PRODUCTS AND COVID-15 WELL-BEING RESOURCES

RESOURCES FOR WELL-BEING A5A STATEMENTS

SUICIDE PREVENTION SURSTANCE USE DISORDERS OTHER INSTITUTIONAL! PARTNER
SITES

Individual Resources for Well-Being
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https://www.asahq.org/in-the-spotlight/wellness-resources

Clinician Well-Being Resources

— The new SafeHaven™ program offers
confidential:
* Peer coaching
- Concierge services
* Behavioral health resources
« 24/7 Crisis Hotline

— ASA and the Charitable Foundation are
partnering with VITAL WorkLife to
deliver program services

— Resources are for clinicians and family
members for a reduced rate

— Enrollment opened June 1
— As of early July, 70 enrollees

asahqg.org/safehaven
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Foundations

asahq.org




Make a Difference: Donate Today!

The Anesthesia Foundation
ASA Charitable Foundation
Anesthesia Patient Safety Foundation
Foundation for Anesthesia Education and Research
Wood Library-Museum of Anesthesiology
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Questions?

: American Society of
" Anesthesiologists’

asahq.org
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A Rational Approach to
Intraoperative EEG

Philip Kalarickal, MD, MPH
Divisions of Cardiothoracic and Liver

Transplantation Anesthesiology
July 13, 2024


Presenter Notes
Presentation Notes
Good morning. Thank you for that kind introduction. Thanks to Drs. Aslakson, Anderson and Stebbins for the kind invitation to speak to your department. I was also happy to talk to the Residents about Liver transplant  cardiac issues yesterday afternoon.
This morning, I will be talking to you about Intraoperative EEG. I feel that this is an especially relevant topic and an area in which I have learned a lot, have made some clinical contributions and I feel that there is much that can be useful on a daily basis for patients you take care of in the OR.  Hopefully by the end of this talk, I will have added to your knowledge and sparked your interest in this as well. Let’s start of with a brief informal survey.  How many of you in the audience routinely use processed EEG for their cases all the time? Half the time? Rarely? This sounds better than many practices and I would say is better than at my current practice, although our use is slowly improving.
NEXT SLIDE.

I will be talking to you today on Intraoperative EEG. When the flyer for this first came out, I did get a several questions from my colleagues asking if it was a typo and if it was actually about TEE.  While I think a talk on TEE would be a great topic, I am still going to be talking to you about EEG today.  I hope that doesn’t cause to much disappointment… For those that were really hoping/expecting a TEE talk, this is your last chance to leave... Ok- it looks like no takers.  Actually, I think this is an especially relevant topic and an area in which I have learned a lot, have contributed to some and I feel that there is much that can be useful on a daily basis for patients you take care of in the OR.  Hopefully by the end of this talk, I will have added to your knowledge and sparked your interest in this as well. How many of you routinely use EEG for their cases all the time? Half the time? Rarely? Normally, this is where I would ask for a show of hands but it is a little difficult in the era of COVID and Zoom...
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Disclosures

 None
»  Will be discussing processed EEG

Emory currently uses Sedline monitors
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Presenter Notes
Presentation Notes
I have nothing to disclose. I will be discussing processed EEG. Emory does use intraoperative prcessed EEG monitors – the Masimo Sedline monitors but I recieve no financial compenation from them. You may often see me walking around the ORs with a starbucks cup but I recieve no financial compensation from them to do so. Quite the opposite actually....
NEXT SLIDE





I may make oblique references to a Netflix show or two and you may see me drink from a Starbucks coffee cup but I assure you that I get no financial compensation from them.  Quite the opposite actually… 
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Anesthesia

One of the greatest breakthroughs in modern science, yet still one of the

EMORY | Department of Anesthesiology

greatest mysteries
Anesthesia = “without sensation”


Presenter Notes
Presentation Notes
The discovery of Anesthesia surely ranks as one mankind’s greatest achievements.  It has allowed us to do all manner of procedures to improve human health and lifespan that would not otherwise be possible.  Despite this, our understanding of the mechanisms of anesthesia are rudimentary at best…

We don’t fully understand the science behind consciousness, let alone unconsciousness.  And this says nothing about the religious and philosophical debates regarding what constitutes the “self” or the  “soul”…
CLICK
The term anesthesia was originally coined by the physician and poet,  Oliver Wendel Holmes Sr, in 1846 after seeing it in action. It comes from Greek and means without sensation.
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Presenter Notes
Presentation Notes
Before the discovery of Anesthesia, surgery was a much more brutal enterprise.  Some analgesics existed such as opium and alcohol but, by and large, patients had to tolerate procedures awake. Patients were tied or held down while a life saving procedure was performed.  Without Anesthesia, the scope of the type of procedures that could be performed was very limited and caused much psychological trauma to patients and surgeons alike...


EMORY | Department of Anesthesiology

CHOOL OF
MEDICINE



Presenter Notes
Presentation Notes
This all changed In the 1840’s.  With the discovery of ether, surgery became possible with an insensate patient. This illustration is of the day on October 6, 1846 when William Morton provides an ether anesthetic to a patient (Glenn Abbott) for removal of a neck tumor by the Surgeon John Warren. Suddenly, the possibilities of surgery expanded exponentially and those horizons continue to expand to this day as we find more and more creative ways of surgically of treating disease…
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-
Anesthesia

One of the greatest breakthroughs in modern science, yet still one of the
greatest mysteries...

Greek — “without sensation”
Characteristics

— Unconsciousness

— Amnesia

— Analgesia

— Akinesia
« > 60k GA cases/d in US



Presenter Notes
Presentation Notes
CLICK
Characteristics of General Anesthesia include: unconsciousness, amnesia, analgesia and akinesia. There is much for us to explore in this arena. 
CLICK
To provide additional context, there are over 60,000 surgeries with general anesthesia performed daily in this country
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-
Anesthesia

« Black Box
— You go under and you come out
— “Losing time”
— Awareness??
— Source of great anxiety for patients
«  How do we monitor the adequacy of anesthesia?
— Indirectly
- CV
« Movement, tearing
« ETAG
— Directly
« Electroencephalogram



Presenter Notes
Presentation Notes
Ever since Crawford Long and William Morton gave ether over 170 years ago, we still don’t have a good way to describe anesthesia fully to patients. Most of us refer to it as going to sleep, but in reality it is much more like a coma than sleep...
CLICK
Anesthesia is kind of a a black box – you go under and then you come out and patients have no recollection of what happens in between.  Some have described it as losing time.
What happens in that gap is not that well known. The vast, vast majority of patients don’t dream under anesthesia.
CLICK
Awareness, is thankfully, a rare event– in the order of 1-2/1000 cases. But, the combination of that feeling of “losing time” and the fear of awareness is definitely a great source of anxiety for patients. 
We don’t have a great monitor for this most important of organs- the brain
CLICK
Anesthesiology providers have mostly relied on indirect monitors – Cardiovascular (HTN, tachycardia), tearing, movement. ETAG
CLICK
But there is a monitor that can give us direct information of what is going on in the brain – the electroencephalogram or EEG
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» Review electroencephalography in historical and clinical context
» Provide framework for modern use of intraoperative EEG

» Review EEG indices and clinical implications


Presenter Notes
Presentation Notes
Our aims for this morning will be to talk about the basics of encephalography both on a clinical and historical basis.  I will talk about how its use has evolved over the years and our current framework for intraoperative use of EEG.  I will also be talking about clinical outcomes tied to raw EEG measures and the implications of these findings.  This is a broad topic in which many studies have been performed.  This will be by no means be a comprehensive talk on every last bit of work in the field but I have attempted to include the best summaries and largest impact studies related to this topic…
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Monitoring

« ASA Standard Monitors
*  Monitoring the brain is not one of them

 Monitors of the brain exist
— Functional MRI
— PET
— Electroencephalogram



Presenter Notes
Presentation Notes
As Anesthesia providers, one of the central tenents of our specialty is monitoring of the patient.  We have near endless monitors. From EKG, to pulse ox, inhaled and exhaled gases, temperature, urine output,  cardiac output, ultrasounds of heart and other organs. Unfortunately, we are relatively underdeveloped in terms of monitoring what is unarguably the most important organ- the brain. Is our patient well anesthetized or poorly anesthetized? Are there indications that there may be damage to patient neurologicaly during surgery? Could this damage be due to Anesthesia or it’s physiologic effects?  As I mentioned previously, most monitors that we have for this are indirect – things like ETAG and CV parameters.

But brain function monitors do exist and one of them  does allow us to directly monitor the brain and can be useful in the operating room environment – the electroencephalogram.
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ELECTRO-ENCEPHALOGRAPHIC PATTERNS
PRODUCED BY THIOPENTAL SODIUM
DURING SURGICAL OPERATIONS:
DESCRIPTION AND CLASSIFICATION

By DonaALD K. KIERSEY, REGINALD G. BICKFORD and
ALBERT FAULCONER, JR.

BJA, 1951


Presenter Notes
Presentation Notes
The use of intraoperative EEG was first published  by Gibbs in 1937 when describing EEG changes with ether.
Here is a title from the early 1950’s from Donald Kiersey and Albert Faulconer in the british jornal of anesthesia
The first one relates to EEG changes with thiopental.



EMORY

UNIVERSITY
SCHOOL OF

MEDICINE

Department of Anesthesiology

BEFORT AMEETHETIC s ot e i oo e g oo e g 0,

ANESTHESIA FATTERNS L% S

s gt Ao ber s bk

e A A S A F I

R e e e e
i o L O

FFTH
_ Fia. 1.
Electro-encephalographic patterns in deepening thiopental anasthesia.

Kiresy, BJA, 1951


Presenter Notes
Presentation Notes
Here they show the EEG wave forms correlated with deepening doses of thiopental. They called them 1st thru 5th patterns. Many Anesthesia providers aren’t very familiar with EEG’s and their waveforms and it may be useful at this point to review some basics of EEG before we move on.
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EEG- Basics

EEG Electrode Placement
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« EEG measures cortical electrical activity.
«  Cortex and deeper structures are richly interconnected...

— Cortical signals are a good surrogate for brain state of deeper
structures.


Presenter Notes
Presentation Notes
The EEG measures cortical activity via scalp electrodes. The image on the right shows a complete EEG montage with electrodes over the prefrontal, frontal, central, parietal, temporal and occipital areas. Our current intraoperative processed EEG’s only measure a few frontal channels either uni-laterally or bi-laterally. EEG waveforms are present in various frequencies. They are related to how quickly neurons are synapsing.  Each action potential is very small, but when you sum up millions of similarly oriented neurons, it creates a measurable signal – a local field potential.  The superficial cortical pyramidal neurons of the cortex are well aligned to produce a measurable electrical signal at the scalp. With our typical electrodes used in anesthesia, we measure signals in the prefrontal and frontal areas.  With a full montage (like is pictures here), we measure throughout the entire brain. These signals are pretty small, however, and measure in microvolts. For reference, that is approximately 100 times smaller than EKG signals. This makes the signals much more susceptible to interference unlike some of our other monitors.
CLICK
Anesthesia (we think) involves deeper brain structures like the hypothalmus and brain stem. How does the EEG help with that when I just said that the  EEGis only capable of picking up superficial, cortical signals?

In reality, cortical and subcortical structures, such as the hypothalamus, are richly interconnected and cortical signals can give us a lot of information about deeper structures as well. So, we can make meaningful inferences about the brain state from the superficial, cortical waves. 
NEXT SLIDE 




EEG electrical waveforms measured in volts (microvolts). The signal is approximately 100x lower than EKG electrical signal. This leads it to being susceptible to interference from EGK and other signals related to muscle movement.

Given the small signal that we are talking about, it is important to pick an appropriate scale when looking at EEG waveforms. To high and it appears flat, too small and it can be difficult to distinguish waveforms.  Usually 5-10microvolts is an appropriate scale. 
NEXT SLIDE
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EEG - Basics

A = i b
A Anteiaeizatian al Alpha Crgilaticns

Purdon, Anesthesiology, 2015


Presenter Notes
Presentation Notes
This slide demonstrates the concept of anterioration of the power of the EEG  under anesthesia.  The power of the EEG, or the sum of the amplitude of signals, can be measured. In this figure, the power scales is shown on the bottom.  Dark blue is low power and red is high power signal  As you can see, in this patient that received propofol, the power moves from all over the cortex and primarily posteriorly
CLICK
,  to the frontal region
CLICK
 with loss of consciousness and then is again posteriorly 
CLICK
with return of consciousness. Again, the frontal placement of electrodes works in our favor in the operating room to measure this effect.
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EEG Basics

«  Frequency — Hz
. Power- microvolts.

« Typically 4 or 5 main
waveform types

. Combinations of waveforms
are seen in any given
condition

Gamma
(25 -80 Hz)

Beta
(12 -25H2)

Alpha

(8-12 Hz)

Theta
(4 -8 Hz)

Delta
(1-4Hz)



Presenter Notes
Presentation Notes
The waveforms seen on an EEG are categorized according to their frequency, or cycles per second.  They can generally be categorized in the following manner in non-anesthetized patients.

Beta (12-25 hz) and Gamma (25-80 hz) waves are high frequency waves that are thought to play a role in perception of the environment and in awake/attentive states
Alpha 8-12 Hz waves can be seen in someone that is resting quietly or when the eyes are closed
Theta 4-8 Hz waves are present during transition from wake to sleep and finally,
Delta 1-4Hz waves are seen in slow wave sleep

In reality, however, the situation is more complex than just presented and the signal in an awake patient will be mixed with multiple frequencies co-existing simultaneously. An experienced electroencephalographer can identify multiple co-existing waveforms.
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EEG under anesthesia

Dept of Typical Patterns of EEG
Anesthesia
Decreased beta activity and increased alpha and delta

Ligh i \_mv1It,wﬂhwlgl.‘,%\ﬁﬁ'u\ﬂuiﬁtﬂ'mjﬂ 'ﬂrﬁﬂt

Further decreased beta activity and increased alpha and

Intermediate | delta activity (more increase in alpha and delta activity WH’I"LJM'I'!NIW‘.PWWNwﬂﬁwqw‘ﬂ'

in anterior EEG leads, i.e. the "anteriorization"” pattern)

Periods of flat activity alternating with bursts of alpha

and beta activity (the so-called "burst suppression” .W#VWW'\M‘JJWIIJH’ A~
|

pattern)

Profound | Completely flat activity

Figure. Typical EEG patterns seen under general anesthesia as sedation deepens. Surgery is usually performed in phases 2 or 3. EEG indi-
cates electroencephalography. Modified from Brown et al.?

Brown et al, NEJM 2010


Presenter Notes
Presentation Notes
Now let’s turn to the EEG under anesthesia.  In general, with volatile anesthetics and propofol, there is a transition from predominant high frequency, low amplitude EEG to a slower wave, larger amplitude EEG.  In the awake state, the waveforms is primarily beta, gamma and alpha.  With deepening levels, there is decreased beta activity and increasing alpha and delta activity. With very deep levels, you can get a pattern called burst suppression- these are periods of a suppressed, flat EEG followed by bursts of high frequency activity. With very, very deep levels of anesthesia or depressed consciousness, you see a completely flat, isoelectric EEG.
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Intraoperative
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Presenter Notes
Presentation Notes
Here’s an example of how an EEG may look like on an OR monitor. You have your EKG, artline, cvp, pox as well as EEG (CLICK).  Actually, all these EEG tracings are from the same channel but are at different sweep speeds. The top one has the slowest sweep speed and the bottom has the fastest. The faster sweep speed can help distinguish the frequency of the waveforms.  The top waveformcovers 8 seconds and the bottom 1 second.  The bottom really allows one to see the very slow delta waves and the alpha waves embedded within the delta waves.  And remember, I mentioned previously that the signal for EEG is measured in microvolts.  It is very important to set your scale appropriately to be able to distinguish waveforms.  If you set the scale too high, it will all appear flat… The image on the right demonstrates deepening levels of anesthesia from low amplitutde, high frequency waves to the slower, higher amplitude waves being seen. With the EEG’s on the right, I think you can make out that the EEG's generally of higher amplitude and slower as you go down the picture but probably difficult to distinguish gamma vs beta vs alph vs theta vs delta waves that we just discussed.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
NEXT SLIDE




Increasing depth fromMiller Ch 40: Anesthetic states and electroencephalogram signatures of propofol.
(A) Awake electroencephalogram pattern with eyes open. (high frequency, low amplitude),  (B) State of paradoxical excitation. (C) Beta (13-25 Hz) oscillations frequently associated with an arousable state of sedation. (D) Slow (0.1-1 Hz), delta (1-4 Hz), and alpha (8-12 Hz) oscillations commonly seen during unconsciousness at surgical planes. (classic for GA wit ppfol, volatiles) (E) Slow oscillations typically recorded during propofol induction and during deep dexmedetomidine sedation (you don’t see much in the way of waves buried withing the delta waves). (F) Burst suppression, a state of profound anesthetic-induced brain inactivation, seen commonly in the elderly during normal maintenance, anesthetic-induced coma, and hypothermia. (G) Isoelectric electroencephalogram pattern commonly observed in brief periods during normal maintenance, in anesthetic-induced coma, and profound hypothermia.
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Presenter Notes
Presentation Notes
Having described all this, it is easy to see why raw EEG monitoring doesn’t have a large place in the intraoperative setting.  There can be artifacts, you have to consider sweep speed, your power scale, there are waves within waves and it can be hard to tell the significance of them… All these factors prevented widespread adoption of EEG for routine use in anesthesia practice.
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Processed EEG

. Not much interest in routine use of EEG
Untl| 1990’8 T Awake, Memory Intact

«  Development of processed EEG (pEEG)
— Using few channels (1-4) rather than

Sedation

full montage
General Anesthesia
— Frontal location for ease of use N |
Deep” Hypnosis, Memory Function Lost
— Signal is filtered and processed “Near” Suppression
o . 5 Increasin
through proprietary algorithm to give Burst Suppression

a unitless dimension of depth of
anesthesia and awareness.

Cortical Silence

—  Most common of these is the BIS Johansen & Sebel, Anesthesiology 2000
monitor.

«  Benefit of much simpler interpretation


Presenter Notes
Presentation Notes
Until the mid-to-late 1990’s that is…. Several manufacturers developed and marketed processed EEG’s. They made it much easier to use. You could put a single sticker on the forehead as compared to a full montage. These eeg’s used fewer channels than a full montage and gave more limited data about EEG waveforms. These machines had their own filters and proprietary algorithms and produced a unitless dimension of depth of anesthesia and in the case of the BIS monitor had FDA approval to be marketed for awareness prevention.  This BIS score goes from 100, an awake patient, to 0 representing cortical electrical silence. The pro’s were that it took something that was complex and simplified it down to a single number that was felt to be useful in the busy OR setting.
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Fahy and Chau, Anesth Analg, 2018


Presenter Notes
Presentation Notes
This schematic goes into a little more detail on how such an monitor may be built. The index is built off of a database of EEG’s that is put through an algorithm to give a preliminary index. This index is then put in patient trials and continued to be refined and modified until validated . 
NEXT SLIDE



and in addition, they identify relevant clinical endpoints (general anesthesia, awareness or lack thereof).They create an algorithm looking for best parameters that can be input into a mathematical formula to create and index. They then test this index in trials until they have some validation of the final index.  Once they have the final index, they can then use it in the field where they get patient data, filter out unwanted signals (EMG, etc…) amplify desired signals and finally put it through the algorithm and get your final index.  
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Jameson and Sloan, J Clin Computing and Monitoring, 2006


Presenter Notes
Presentation Notes
Among these new monitors included the Danmeter, 
CLICK
the Entropy monitor, 
CLICK
the Narcotrend, 
CLICK
the Sedline 
CLICK
 and the BIS monitor
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Fahy and Chau Anesth Analg 2018


Presenter Notes
Presentation Notes
This table reviews the myriad of depth of anesthesia monitoring devices that are or have been on the market. As you can see, there have been many of them...
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Presenter Notes
Presentation Notes
Despite the number of monitors out there, the most popular monitor at that time was the BIS and  is familiar to almost all anesthesia providers and definitely those at my home institution. BIS was the “Coke” of processed EEG’s. 
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PEEG -BIS

«  Combination of power spectrum, bispectrum and suppression ratio with
unknown weights to produce the unitless BIS value

. Initial studies demonstrated decreased awareness with use

«  FDA approved device to be marketed as a depth of anesthesia and
awareness monitor.

«  Marketing heavily emphasized it could prevent awareness if used...



Presenter Notes
Presentation Notes
The BIS monitor uses a proprietary combination of power spectrogram, bispectrum analysis and suppression ratio to produce the unitless BIS index value
Initial studies of the BIS demonstrated decreased awareness with use. 
This led the FDA to approve device to be marketed as a depth of anesthesia and an awareness monitor.
And the initial marketing of the device heavily emphasized that it was an awareness monitor. 
NEXT


Bispectral analysis is a method used to measure the degree of nonlinear coupling between pairs of frequencies in the spectrogram.
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OEEG- BIS

- B-Aware
— Myles et al, Lancet 2004
— Prospective, double-blind, multicenter trial of awareness
— 2463 patients at high risk for awareness randomized to
« BIS guided group - BIS scores between 40-60
» Usual care group — BIS sensor placed but not turned on
* Awareness assed by blinded assessors at 6h, 24-36h, 30d

— 2 reports of awareness in BIS group and 11 in usual care group (p=
0.022)



Presenter Notes
Presentation Notes
Let's briefly talk about the evidence behind the BIS. The B-Aware trial was amongst the largest and most rigorous to be performed examining BIS use and awareness.  It was published in the Lancet in 2004– as you are all well aware, the Lancet is a general medical journal with high impact factor. An indication of the importance of the topic outside of just Anesthesiology…. It was a double blind, multicenter trial of awareness.  Patients were randomized to keep BIS index score 40-60 (which was and is considered adequate anesthesia) or usual care.
CLICK
Myles and colleagues demonstrated reduction in awareness. If you look at the entire sample size, the total reduction in was by just 0.74% in the BIS group compared to the control group. But if you look at just the patients that were aware in each group, there was  an 80+% decrease in episodes of awareness compared to the usual care group.


w EMORY | Department of Anesthesiology

MEDICINE

BIS — flaws?

«  Several case reports of awareness
Some studies demonstrating low Bl
. Messner et al, Anesth Analg, 2003
Studv of 3 volunteers

ss by follov rarm.


Presenter Notes
Presentation Notes
As the BIS became more widely used, there were case reports emerging about awareness with scores less than 60.  
CLICK
An interesting but small study was published in A&A in 2003.  
CLICK
I remember reading this study during a lunch break during my CA-2 year on my Pediatric Anesthesia rotation at Childrens’ Hospital in New Orleans and it kinda blew my mind.
CLICK
It was out of Germany with 3 “volunteers” that were give IV succinylcholine only. I always imagined that these were German medical students eager to get an ’A’ for their Anesthesia rotation. 
CLICK
In this study, they performed a forearm isolation technique in which blood flow was occluded by a tourniquet to prevent medications from reaching that extremity.  The patients were fully monitored and could signal if they were in distress by this excluded extremity.  They were given the succinylcholine only – no sedative or hypnotic.  
CLICK
During succinylcholine administration the subjects demonstrated that they were aware by following commands via that isolated extremity throughout the experiment.  The subjects also had BIS monitors on and during this time when they were given sux, their BIS scores dropped significantly and sometimes to below 60.   Here are their BIS Scores.
Click
Click
Click
You can see that there were significant drops the BIS score despite the lack of a hypnotic. This study was replicated in BJA in 2015 with 10 volunteers and similar results. 
This highlights some of the limitations of the proprietary BIS algorithm. We are told that the algorithm looks at power spectrum, bispectrum and suppression ratio but one of the speculations based on the previous small study is that emg or muscle movement may play a part in this algorithm. 
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PEEG — limitations

*  One size fits all algorithm
— Unknown components?

- EMG

— Assumption that mechanism of anesthesia and EEG changes are
the same for:

« All agents
« All patients
« All ages
«  Values lag 1-2 minutes behind EEG values.


Presenter Notes
Presentation Notes
It was becoming clear that processed EEG’s have some limitations…
One drawback is that the algorithm appears to be One size fits all…
	- we don’t know all the components that go into the algorithm. It appears that there may be an EMG or muscle movement component as well…
CLICK
Additionally, the algorithm assumes that mechanism of anesthesia and EEG changes are same regardless of:
Agent used- the EEG effects of all anesthetic agents are NOT the same. This will become evident shortly
BIS assumes the EEG of all patients is the same regardless of comorbidities or age:
	BIS appears to work poorly in older adults (>60yrs) and additionally the BIS algorithm is known to inaccurately reflect the anesthetic state of children because they generally have much more power across a broader range of frequency bands when appropriately anesthetized and the BIS score may be artificially high. 
CLICK
Lastly, because of processing, the BIS Index can lag 1-2 minutes behind the actual EEG values.






BIS appears to work poorly in older adults (>60), as patients in this age cohort tend to have lower amplitude oscillations, which the BIS algorithm can interpret as an awake state or state of unconsciousness. Similarly, the BIS algorithm is known to inaccurately reflect the anesthetic state of children because they generally have much more power across a broader range of frequency bands when appropriately anesthetized compared with adults in the 18 to 59 year age range.37,38 Hence, even though the children may be well anesthetized, the BIS algorithm provides numbers suggesting a state of sedation rather than unconsciousness.
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DEEG - BIS

B-Unaware

Avidan et al, NEJM 2008

Prospective, randomized trial of 1,941 patients at high risk of
anesthesia awareness comparing

» BIS guided group — BIS scores between 40-60
 ETAG guided group — maintain ETAG 0.7 MAC - 1.3 MAC

 Awareness assessed by blinded assessors with Brice
guestionnaire

— 24 hrs, 24-72 hrs, 30 days
Results: 2 incidents of definite awareness in each group

Conclusion: With ether based inhalational anesthetics, using BIS
guided protocol was not superior to ETAG based protocol.

Several criticisms of this trial, however...


Presenter Notes
Presentation Notes
Let’s fast forward to 2008 - One of the criticisms of the B-aware trial performed by Myles and colleagues was that one of their assumptions was that, with regards to awareess, the we either use BIS or nothing for monitoring
CLICK
My chief of Cardiothoracic Anesthesia when I was a Fellow at Wash U, Dr. Michael Avidan, wanted to challenge that assumption. In reality, there are other monitors of anesthetic depth and awareness that we use on a daily basis. Many practitioners use ETAG with volatile anesthetics to assess depth of anesthesia.  Dr. Avidan's argument was that a relatively expensive monitor is not needed to reduce awareness, and that protocol driven anesthetics with other end points, such as ETAG can show similar results.  The concept of MAC or minimum alveolar concentration for volatile anesthetics is the ET Anesthetic fraction at which 50% of a population will not move to surgical stimulation (i.e. skin incision). MAC Aware is thought to be 0.3 MAC. A safe level to prevent awareness is general thought to be 0.7 MAC. So Avidan and colleagues performed a similar study to B-aware –he called it the B-unaware trial- of approximately 2000 patients randomized to two arms but instead of a usual care arm, they had the other arm using ETAG based protocol. The results were published in the New England Journal of Mediicne – another very high impact factor journal. Again- indicating the interest in this topic outside of just our specialty…
CLICK
In Avidan’s study, there were 2 incidents of awareness in each group and no significant differences noted between the two arms
CLICK
The BUnaware study did have a few ciritisims, however…
NEXT SLIDE


The major criteria were preopera- tive long-term use of anticonvulsant agents, opiates, benzodiazepines, or cocaine; a cardiac ejection fraction less than 40%; a history of an- esthesia awareness; a history of difficult intuba- tion or anticipated difficult intubation; ASA physi- cal status class 4 (those who have systemic disease that is a constant threat to life) or class 5 (those who are not expected to survive without the op- eration); aortic stenosis; end-stage lung disease; marginal exercise tolerance not resulting from musculoskeletal dysfunction; pulmonary hyper- tension; planned open-heart surgery; and daily alcohol consumption. The minor criteria were pre- operative use of beta-blockers, chronic obstructive pulmonary disease, moderate exercise tolerance not resulting from musculoskeletal dysfunction, smoking two or more packs of cigarettes per day, and obesity, defined as a body-mass index (the weight in kilograms divided by the square of the height in meters) of more than 30. Patients at high risk were defined as those with at least one major criterion or two minor criteria. P 
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OEEG -BIS

B Unaware criticized for sample size, single center and patient selection
 Avidan et al - BAG-RECALL, NEJM 2011

Prospective, randomized, single-blinded, multicenter trial of patients
at high risk of awareness

BIS guided vs. ETAG guided
6041 patients randomized, 5713 evaluated

7 patients in BIS group and 2 patients in ETAG group had intraop
awareness.

Superiority of BIS not demonstrated compared to an inexpensive
ETAG driven protocol for awareness


Presenter Notes
Presentation Notes
The BUnaware trial was criticized for it’s sample size being too small, having a  loose definitation of high risk (they used major and minor criteria) and being single center.  All these were addressed in a subsequent  study by Dr. Avidan – the BAG-RECALL study…
CLICK
BAG RECALL was also published in the NEJM. It was Evaluator blinded (evaluator of awareness that is), had a BIS guided arm (in which an alarm was set for BIS <40 or >60) and a ETAG guided arm( which had an alarm for <0.7MAC or > 1.3MAC). The sample size was increased from  2000 to  approx. 6000 patients. Lastly, they only included patients that met major criteria for high risk of awareness rather than major and minor cirtieria for high risk.
CLICK
Of these patients, there were 7 patients with awareness in the BIS group and 2 patietns in the ETAG group.
CLICK
The conclusion in this improved study was that BIS guided care was not superior to a more cost-effective ETAG driven protocol for awareness




BAG RECALL stands for BIS or Anesthetic Gas to Reduce Explicit Recall- it 
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OEEG vs. EEG

 Following B-Unaware and other studies demonstrating shortcomings for
use in Awareness, interest in processed pEEG depth of anesthesia values
diminished
«  Processed EEG's still have value
— Low BIS scores associated with poor outcomes
— Useful for TIVA with propofol with wide dose ranges

. More emphasis placed on ease of use of unprocessed EEG components
and potential clinical utility

More to monitoring EEG than just awareness.
— Depth of anesthesia
— Specific outcomes
— Increased understanding of underlying mechanisms of anesthetics



Presenter Notes
Presentation Notes
Following these studies ,which demonstrated the shortcomings for awareness, the interest in pEEG depth of anesthesia values diminished. Many people, myself included when I arrived at Wash U, assumed that Dr. Avidan was anti-EEG. That is not true (as will become evident shortly).  He felt that there were many uses for EEG but it was not effective for awareness, especially with volatile anesthetics which have MAC values... 
CLICK
This doesn’t mean that they are useless, however. There is still utility and data showing persistently low pEEG scores like the BIS are associated with poorer outcomes.  Additionally, for anesthetics, such as propofol, which don’t have a specific dose range similar to MAC values of inhaled anesthetics, it can be very useful.  
CLICK
Finally, in recent years, we have placed more emphasis on the use of unprocessed EEG components and their clinical utility.
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« Raw EEG waveforms are difficult to read — multiple frequencies exist.
» Helpful to decompose the EEG into it's component waves


Presenter Notes
Presentation Notes
We’ve spent the last little bit talking about processed EEG, BIS scores and awareness.  Let’s shift back to the EEG waveforms and see how we can use unprocessed data and interpret the information ourselves.  It may not be obvious on first glance, but if you look closely, you can see here that the raw waveform on the left of the screen is actually composed of a slower wave form and a faster waveform 
CLICK
(use laser pointer as you are describing).  There are tools now to help distinguish these waveforms and actually are part of the algorithms of many processed EEG depth of anestshesia indicies… Here we can see that this wave form has slow delta (approximately 1hz) and alpha wave (8-12Hz)  components.
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Presenter Notes
Presentation Notes
The next step would be to plot these waveforms according to it’s power- Power reflects the amplitude of the wave (specifically amplitude squared). From this we can create the spectrum plot. In this example we see that we were able to break the raw eeg into it’s component waves – in this case delta and alpha waves. We can also see the power of each wave on the bottom graph– the frequency is on the x axis and power is on the y axis of the bottom graph. Here you can see that the slower delta signal has greater power than the faster alpha signal. EEG power is measured in decibels.
CLICK�This gives the power spectrum at any one given moment in time, but we are interested in what things look like over time.
NEXT SLIDE
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Gamma
(< 25 Hz)

Beta
(12 - 25 Hz)

Alpha
(8-12Hz)

Theta
(4 - 8 Hz)

Delta
(1-4H2)


Presenter Notes
Presentation Notes
For that you could create a 3D spectrogram. It is also referred to as a Density Spectral Array or DSA.  In these spectrograms, you can see the individual components of the raw EEG signal, the power of the different components and how it looks over time. In modern monitors, these are created in 2 dimensions with time on the x axis, frequency on the y axis and the power noted by the color scale. In this color scale, blue is low power and red is high power. For review, delta waves are 0-4hz, theta waves are 4-8hz, alpha waves are 8-12 hz, beta waves are 12-25hz and gamma is seen 25-80hz. On the bottom left is an image in 3 dimensions. On the bottom right is one with in 2D with a power color coded axis… In this case you can see that over time, there is initially a delta wave with significant power (noted by the red at the bottom of the screen, then the EEG signature shifts to increased power in alpha region and a little reduced power in delta region.  This visual representation is much easier to interpret than looking at waveforms.  Using this we can see that our major anesthetics have spectrogram signatures. Much of the work in this area has been done by Patrick Purdon and Emery Brown at Mass General.  The main take home point is that THE SPECTROGRAM IS A TRUER REPRESENTATION OF THE EEG THAN PROCESSED EEG VALUES AND ALMOST AS EASY TO READ.


You have probably seen this in Dr. Paul Garcia’s work and presentations.
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Spectrogram

« Simple
Reflects true state of EEG for the practitioner

Does not rely on proprietary algorithms

EMORY | Department of Anesthesiology



Presenter Notes
Presentation Notes
The spectrogram in many ways can replace the unitless depth of anesthesia score. It isn’t put through filters or algorithms.  You get a representation of the actual brain state. With practice, one can learn signatures of anesthetics and then utilize them clinically. Much more in line with our philosophy in Anesthesiology and Medicine of understanding and utilizing physiology to care for patients.
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Additional unprocessed EEG values

*  Suppression ratio (SR) - % of time that the EEG was suppressed.
Correlates with Burst Suppression

Spectral Edge Frequency (SEF) — the frequency below which 95% of total
power of EEG exists

«  Signal Quality Index (SQI) — proportion of EEG data used in calculation of
unitless indicies

«  Electromyograph (EMG) — measurement of muscle activity that can
interfere with EEG signal


Presenter Notes
Presentation Notes
Before we get into spectrograms for individual anesthetics, there are some additional unprocessed EEG values that I want to review and an Anesthesiologist should be familiar with.  Some of this may be review for some of you. And many of these parameters were included in algorithms for the processed EEGs
CLICK
Suppression Ratio (SR): % of time in the past minute that the EEG was suppressed. It correleates with very deep states of anesthesia. We will come back to this a few times in the talk
CLICK
SEF- spectral edge frequency- the frequency below which a certain percentage of the total power of the EEG exists.  Most commonly SEF refers to SEF 95, the frequency below which 95% of the power of the EEG exists.  In general, a lower SEF indicates a lower frequency preponderance and suggests deeper anesthesia (but not always!).
CLICK
SQI – signal quality index. Proportion of EEG data used in the index calculations. Ideal is close to 100%
CLICK
EMG – electromyography- typically in 40-50’s in awake, non-paralyzed patient.
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" Propofol Spectrogram

«  EEG moves from high
frequency, low power to lower
frequency, higher power

Primarily 2 oscillation ranges

— Delta
— Alpha
Mechanism of action

— Enhance GABA inhibition
in cortex, thalamus
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Presenter Notes
Presentation Notes
Now let’s look at some spectrograms of commonly used anesthetics. This figure from Purdon and colleagues demonstrates the typical spectrogram of propofol.
After a large bolus of propofol (CLICK), the spectrogram goes from high frequency, low power (awake) to high power in 2 oscillation ranges: the 0-4 Hz range representing delta oscillations  and the 8-12 Hz range representing Alpha oscillations. 

Remember that Propofol  is receptor agonist at GABA neurons and enhances GABA inhibition. These receptors are widely distributed throughout the cortex, thalamus, brainstem and spinal cord. In the normal state, there is a balance between excitatory and inhibitory inputs.  Propofol shifts the balance to favor inhibition. In the cortex, propofol enhances the inhibition of the arousal centers of deeper brain structures.



w EMORY | Department of Anesthesiology

UNIVERSITY
SCHOOL OF

MEDICINE

Propofol Spectrogram

B Fropofal-induced Unsconsciousness: Durst Suppresico

Light Anesthetic,
Emergence =
“‘unzipping”
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Presenter Notes
Presentation Notes
Here’s another propofol spectrogram.  In this example, you see several boluses of propofol. 
CLICK
These boluses have the effect of burst suppression. 
Click
 This is denoted on the spectrogram by blue (electrical silence, no power) and red (high frequency eeg bursts). It is shown on the raw eeg at the bottom of the screen by the middle tracing. 
CLICK�Burst Suppression usually indicates very deep levels of anesthesia and  may possibly be a pathologic finding.
Following the burst suppresion you see the typical pattern of propofol maintenance with strong power in the alpha and delta bands. Especailly for medications like propofol which don’t have MAC levels associated with them, the spectrogram (and even the processed EEG indices) are helpful for dosing.  You want to avoid excessive depth and burst suppression and you want to see the characteristic alpha and delta pattern that you see in children and young  adults.
As the propofol redistributes, and the effect wears off, you get lightening of the anesthetic or emergence which has been described on the EEG as a zipper opening of the alpha and delta bands. 
Click
There less power and the distribution of the waveforms goes towards higher frequency and finally you get the awake state with mixed power and waveforms…
A point I want to make here is that you can see here that one can miss a lot of what is going on with the EEG if you wait until the patient is under anesthesia before putting the EEG electrode on and that you can miss important findings that give great insight into the patients brain if you take the eeg off before awakening. So, please consider putting the EEG on before induction and leaving it through wake up.
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Presenter Notes
Presentation Notes
A quick word about age and propofol signature. Here we have spectrograms from newborn all the way though old age. Note relative lack of alpha power in newborn. Becomes more prominent by 4 years of age.  Alpha power also tends to be over a larger or wider range of frequency (10-20hz) in younger vs. older groups (8-12 in teenagers). The alpha power decreases around age 30 and tends to disappear after about age 55.
NEXT SLIDE

Fig. 40.10 Spectral electroencephalogram signatures of propofol as a function of age. Each panel is a 10-minute segment recorded from a patient receiving a propofol infusion as the primary anesthetic to maintain unconsciousness. The spectral power in all of the panels are plotted on the same decibel scale. (A) A 2-month-old patient. (B) A 3-month-old patient. (C) A 4-month-old patient. (D) A 3-year-old patient. (E) A 14-year-old patient. (F) A 30-year-old patient. (G) A 57-year-old patient. (H) A 56-year-old patient. (I) An 81-year-old patient. Children less than 4 months of age show only slow- delta oscillations. Alpha oscillations appear at 4 months of age. Although children greater than 4 months of age and adults from 18 to 55 years of age show both slow-delta and alpha oscillation patterns under propofol, the frequency range of the alpha oscillations and the power content changes with age. Elderly patients often have a noticeable decrease in or absence of alpha oscillations. 
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“‘Emergence”

» Power at slow delta and alpha oscillations
» Mechanism — partly GABA mediated
« With increasing MAC, increased power of theta oscillations


Presenter Notes
Presentation Notes
Now lets turn to Ether derived anesthetics . You will notice that the spectrogram is similar to propofol. There are slow delta and alpha oscillations. One of the proposed mechanisms of action of the ether derived anesthetics is of increased GABA inhibition so this makes sense.  One difference is that at greater than 1.0 MAC levels, the alpha waves drop a little bit and there are increased theta oscillations (4-8Hz). In the top figure, you can see that the sevoflurane concentration is being adjusted up and down
CLICK
 with the spectrogram dipping in and out of the theta range. 
CLICK
Also not that when the sevo is turned off, that the EEG has the zipper opening emergence pattern as with propofol. 
CLICK
In the bottom spectrogram, you see that the sevoflurane level is high throughout and theta waves are prominent throughout. 
CLICK
 This finding is most prominent with sevoflurane compared with iso or desflurane….This may indicate a different mechanism at higher levels for volatile anesthetics compared to propofol. I hope you would agree that this is much easier to see in the spectrogram than the EEG waveforms on the right. 




Of note, the top spectrogram shows sevoflurane with concentration going up and down and the bottom is of a high does of sevoflurane. Can be used to tell of lightening anesthesia.
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Presenter Notes
Presentation Notes
Let’s move onto Nitrous oxide. Things start to get interesting here. In this example the patient is initially on isoflurane. 
CLICK
Notice the expected power in the delta, theta and alpha oscillations. Then there is a mix of nitrous and isoflurane. 
CLICK�Then a switch to just nitrous oxide. 
CLICK� Notice the shift in the spectrogram to more beta and gamma oscillations which is a hallmark of nitrous anesthesia. The exact mechanism of nitrous oxide anesthesia and analgesia is not known and many receptors are postulated and NMDA is one of them.  Not all anesthesia is slow wave anesthesia, although many of the processed EEG algorithms tend to assume so.  When you put a BIS sticker on a patient, it doesn’t know if you are using propofol or volatile or nitrous….
NEXT SLIDE





Nitrous oxide – identified by predominantly beta and gamma oscillations.
 
In this example, we start off with isoflurane and then mix with nitrous. At this point, we lose alpha and theta power and start seeing increased power in higher frequencies.  When Iso is turned off, we see more clearly the increased power at high frequencies of beta and gamma.

Not all Anesthesia is slow wave anesthesia. May impact processed EEG scores that have slow wave anesthesia as part of their algorithm
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Predominant high beta, low
gamma oscillations

« May see delta oscillations

«  Traditionally thought to
produce falsely elevated
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Presenter Notes
Presentation Notes
Ketamine is a NMDA antagonist which blocks inhibitory signals to downstream excitatory neurons in the limbic system, hippocampus, cortex and amygdyla. Ketamine allows these downstream excitatory neurons to become more active.
The result of this is cerebral metabolic oxygen consumption increases. Patients experience hallucinations, dissociative states, euphoria and dysphoria are common with low dose ketamine. Under the influence of ketamine, information is processed without proper coordination in space and time. Despite this increased neuronal activity, the end result of this altered state is to produce an anesthetic effect.  On a spectrogram, one sees high beta and low gamma oscillations.�
Processed EEG’s have a problem with medications like ketamine and tend to show higher index scores. The algorithms of the processed EEG tend to associate lower frequencies with deeper anesthetized states and may misstate anesthetic depth with ketamine.
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Spectrogram takeaway lessons

« Various anesthetic agents have distinct signatures

 Those signatures may not be well accounted for in pEEG

«  The signatures may be related to mechanism of action

« pEEG also does not account for age

«  Knowledge of signatures can aid in providing a more tailored anesthetic
— Must apply in the clinical context

«  Concordant with a scientific approach to clinical care.


Presenter Notes
Presentation Notes
So now we have reviewed the spectrograms for our most common anesthetic agents.  I hope you now have a better understanding of how processed EEG’s may fail us based on what we have discussed in terms of the EEG and the pharmacologic actions of these medications. We can now see that various anesthetic agents have distinct eeg signatures that are likely related to their mechanism of action. Other things we discussed with the last few slides is that EEG’s can change based on age. Having knowledge of these signatures can aid in providing a more tailored anesthetic. You must apply this information in the clinical context of the patient in front of you.  However, this is in keeping with our ethos  as Anesthesiolgists and Anesthesia providers – providing the best care based on a sophisticated understanding of physiology,  pharmacology and monitoring modalities.
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Presenter Notes
Presentation Notes
Lastly, let’s talk about dexmedtomidine. It is an alpha 2 adrenergic agonist which produces a state of sedation from which patients can easily be aroused. The spectrogram for Precedex is predominantly a slow delta pattern (0-4Hz), especially at high doses. At low doses you can see some alpha spindles in addition to the slow delta oscillations.  With precedex, you can get misleading values on processed EEG numbers.  They tend to give very low values, indicating a deep state of unconsciousness rather than a level from which the patient can easily be aroused.  
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Presenter Notes
Presentation Notes
Just one last quick recap of the spectrogram signatures of our major anesthetics

Propofol with alpha and delta oscillations
Sevoflorane with alpha, theta and delta 
Ketamine with beta/gamma oscillations and some delta oscillations
And finally, dexmedetomidine with prominent delta oscillation at high doses
NEXT SLIDE

Just one last quick recap of the spectrogram signatures of our major anesthetics

Propofol with alpha and delta oscillations  and it works vis increased GABA inhibition
Sevoflorane with alpha, theta and delta oscillations with proposed mechanisms including increased GABA inhibition
Ketamine with beta/gamma oscillations and some delta oscillations.  It provides its effect via inhibition of NMDA. 
And finally, dexmedetomidine with prominent delta oscillation at high doses and it works via alpha 2 adrenergic agonism
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Presenter Notes
Presentation Notes
Here are a  couple of pictures of newer generation monitors from Masimo and BIS on the left and right of your screen respectively. These machines now incorporate many of the unprocessed information that we just discussed. You can see that there are built in spectrograms,  the SEF, Supression ratio, raw EEG, EMG activity, and also have the pEEG number. In the Masimo sedline monitor, this number is called the Patient State Index.  

In the Emory system, we use these newer generation Masimo, Sedline monitors
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Unprocessed EEG- clinical
applications

. Burst suppression (BS)— periods of EEG suppression
alternating with short bursts of high-amplitude activity.

. SR - % of past minute EEG was suppressed

C BS associated with: i ':, ff | il
L .‘.l.i,:_ s 'I“ | L

— Deep anesthesia

— Coma

—  Brain injury

— Not seen during sleep

. Prior, small, mostly retrospective studies demonstrate
association between BS and poor outcome

—  Mortality
—  Delirium

Purdon, Anesthesiology 2015
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Presentation Notes
Now I would like to transition to how we use information from the EEG and tie that information with clinical outcomes besides just intraoperative depth of anesthesia. 

So we’ve talked about the historical context of EEG, the advent of pEEG indicies, benefits and limitations of these indicies and a more modern approach to EEG, making the unprocessed information more digestible in the form of spectrograms and tying it in with our current understanding of the mechanisms of anesthesia. Although there was much public focus in the past on awareness, in reality there was also much work on other clinical outcomes based off of the EEG. Among these have been finding associations between low BIS scores and poor outcomes. There is also other work that I will discuss now.

I want to talk a little on some interesting work I did while in St. Louis.  Dr. Michael Avidan had come up earlier in this talk regarding the B-aware, B-unaware and BAG RECCALL trials that showed that pEEG may not be superior to less expensive protocol guided care. It did not mean that he or we felt that there was no benefit to the EEG perioperatively.
 
Based on previous work in small studies, there have been suggestions of associations between burst suppression intraoperatively or in ICU, and delirium.
Click
 Remember, burst suppression is measured by suppression ratio. And Burst suppression is associated with very deep levels of anesthesia.
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Delirium

«  State of Impaired cognition

Associated with poor outcomes
— Poorer functional recovery
— Prolonged ICU LOS
— Increased HC costs
« Potentially $100b/yr

* Incidence after surgery — 10-70%


Presenter Notes
Presentation Notes
A few words about delirium. It should be a familiar topic to everyone in this room.  Delirium is a state of impaired cognition, inattention and an altered level of consciousness  and is associated with poor outcomes in patients.
Some estimates show a 31% increase in hospital costs and increased LOS related to delirium.  One study calculated an additional $60,000 in total health care costs over the first year after discharge in patients with a diagnosis of delirium. 

Delirium is also very common after surgery- 10-70% in prior studies. If we can have better understanding of delirium and, in turn, are able to make an impact on it, it could have significant benefits to our patients and the healthcare system at large.

Delirium has long been an outcome that many Anesthesiologists and Intensivists have sought to have a positive impact on…
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Intraoperative Electroencephalogram Suppression
Predicts Postoperative Delirium

Bradley A. Fritz, MD.* Philip L. Kalarickal, MD.* Hannah R. Maybrier, BS.* Maxowell R. Muench, BS.*
Doug Dearth, MD,* Yulong Chen, BA,* Krizztina E. Escallier, MD,* Arbi Ben Abdallah, PhD,*
Man Lin, PhD.+ and Michael 5. Avidan, MBBCH®

Anes Analg, 2016
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Here I want to describe a study in which Brad Fritz and I were the clinical leads while I was at Wash U. Michael Avidan was the overall lead on this study.
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Delirium and Burst Suppress

on

*  Primary Aim — determine if duration of intraoperative EEG burst
suppression is associated independently with postoperative delirium

«  Secondary aims:
— ldentify RF for prediction of delirium

« Methods:
— Prospective observational cohort study
— Usual anesthetic with volatile agents
— Suppression ratio data from BIS sensor
— Collected from monitors, EMR
— Delirium assessment via CAM-ICU


Presenter Notes
Presentation Notes
Based on what I mentioned previously, we wanted to, on a prospective basis, determine if intraoperative burst suppression was associated with postoperative delirium.  We enrolled patients prior to surgery. This was an observational study only and we didn’t modify intraoperative behavior. We collected data on burst suppression from the electronic medical record.  We collected data on delirium based on the ICU Confusion Assessment Method scores that are routinely done in our ICU’s- a well validated tool for diagnosis of delirium.
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727 patients with
intraoperative EEG data

619 patients in analysis of
EEG suppression and delirium

108 patients with no
delirium assessments

250 patients did not
return the survey

369 patients in analysis of
post-discharge outcomes

Each outcome has smaller N due to
unanswered survey questions.

N = 298 for quality of life
N = 291 for functional independence
N = 312 for cognitive ability

Fritz, Kalarickal et al, Anesth Analg, 2016
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Presentation Notes
Our sample size was determined using an incidence of delirium of 25% and assuming  that there would be a linear increase in delirium across quartiles of duration of burst supression. Assessments were also done for longer term outcomes but with regards to our primary aim, we evaluated 619 patients for EEG suppression and delirium
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Results

« Patients divided into quartiles

«  Of 727 patients, 619 were
assessed for delirium

« 26% overall experienced
delirium
. Duration of SB correlated with
likelihood of delirium 4
o 3rd Quartile: > 4.5 mins of Fritz, Kalarickal et al, Anesth Analg, 2016
burst suppression
—  35% incidence of delirium
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Presenter Notes
Presentation Notes
Here is what we found:’
Patients were divided into no suppression and suppression
Suppression patients were further divided into quartiles based on the duration of suppression.
Incidence of delirium in these quartiles was compared using chi-squared test
Logistic regression of relationship between EEG suppression and post op delirium was performed

The overall rate of delirium was 26%
You can see a big step up in incidence of delirium with the 3rd and 4th quartiles. Delirium in 3rd quartile were patients that had 4.5 –17.4 mins of burst suppression, 4th quartile were patients that had > 17.4 mins of burst suppression. Delirium was less than 15% in the no suppression group and 40% incidence of Delirium in the 4th quartile.
A similar relationship was seen with duration of BIS score less than 20. This makes sense because the suppression ratio plays a role in the BIS score.
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Odds ratio (99% Gl P

Kalarickal et al, Anesth Analg, 2016


Presenter Notes
Presentation Notes
In this table we adjust for confounders such as age, ASA physical status, type of surgery, length of surgery, transufsion. Even after adjusting for confounders, duration of burst suppression remained a significant predictor of postop delirirum.  
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Results

» Greater ETAG more likely to experience EEG suppression

Odds of non-zero suppression Value of suppressian ratho
ratie (gamma regression)

Variable Odds matio (95% CI) P Location coefficient | Cl)

Age [per yas

AC unit)

Fritz, Kalarickal et al, Anesth Analg, 2016
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Additionally, we found that patients with greater end tidal anesthetic gas concentrations were also more likely to experience delirium.
NEXT SLIDE



This is a 2 parts mixed effects model and had an interesting finding -patients with greater end-tidal anesthetic concentration were also more likely to experience EEG suppression.
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Conclusions

. Increased duration of EEG suppression associated with
increased incidence of postop delirium

— Increased concentrations of ETAG was a risk factor for burst
suppression.

 Implications/ hypotheses
— Suppression may indicate an excessive depth of anesthesia

— Suppression may occur more often in patients with preop
subclinical neural pathology

— Suppression may be related to surgical factors

*  Future studies should look adjusting anesthetic to reduce burst
suppression and assess delirium.
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So, our main finding was increased duration of EEG suppression is associated with increased incidence of delirium. Additionally, increased volatile concentration was a risk factor for suppression. This has some interesting implications
Click
Maybe burst suppression indicates excessive depth of anesthesia with excess exposure leading to increased delirium. I.e. too much anesthesia causes delirium.
Alternatively, suppression may occur more often in patients with preop subclinical neural pathology- Anesthesia and surgery may serve as a neural ”stress test’ of sorts.
Or suppression may occur related to surgical factors that we didn’t specifically look into.
Click
One of our recommendations was that future studies should look at adjusting volatile anesthetic to reduce burst suppression and assess impact on delirium. 
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Effect of Electroencephalography-Guided
Anesthetic Administration on Postoperative Delirium
Among Older Adults Undergoing Major Surgery

The ENGAGES Randomized Clinical Trial

Troy 5. Wildes, MD; Angela M. Mickle, MS; Arbi Ben Abdallah, PhD; Hannah R. Maybrier, BS; Jordan Oberhaus, BS; Thaddeus P. Budelier, MD, MSF;
Alex Kronzer, BA; Sherry L. McKinnon, BS; Daniel Park, BS; Brian A. Torres, DMP; Thomas J. Graetz, MD; Daniel A. Emmert, MD, PhD;

Ben J. Palanca, MD, PhD; Shreya Goswami, MBBS, DNB; Katherine Jordan, BS; Man Lin, PhD; Bradley A. Fritz, MD; Tracey W. Stevens, MD;

Eric Jacobsohn, MBChB, MPHE, FRCPC; Eva M. Schmitt, PhD; Sharon K. Inouye, MD, MPH; Susan Stark, PhD; Eric J. Lenze, MD;

Michael 5. Avidan, MBBCh; for the ENGAGES Research Group

» Patients randomized to usual care vs EEG guided care.
» Usual care — utilized BIS dimensionless index
» EEG guided care- used waveforms, SEF, SR EMG, BIS index
to decrease anesthetic to avoid excessive depth
» Anesthetic adjusted to minimize Burst Suppression
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As  it turns out, this was one of the next projects that Dr. Avidan moved on to after our study. He wanted to look at this question directly.  So he and his team performed the Electroencephalography Guidance of Anesthesia to Alleviate Geriatric Syndromes (ENGAGES) trial.  The lead on this was Troy Wildes who was a couple years ahead of me in the CT Fellowship at Wash U - and currently a Vice Chair at University of Nebraska... The results were published in 2019 in JAMA. In it, patients were randomized to usual care vs. EEG guided care. In the Usual care group, patients were cared to keep BIS between 40-60. In the EEG guided care group – they looked at raw EEG’s (not spectrograms), SEF, SR, BIS index to minimize burst suppression. 
1232 patients were randomized  (1:1 in blocks of 20)
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@ JAMA Network-

QUESTION Does EEG-guided anesthetic administration decrease postoperative delirium incidence in older patients undergoing major surgery?

CONCLUSION This randomized clinical trial of older adults undergoing major surgery found that EEG-guided anesthetic
did not reduce the incidence of postoperative delirium.

POPULATION a INTERVENTION FINDINGS

7
N Delirium during postoperative days 1 to 5
3 I 1232 Patients randomized

669 Men I
563 Women °~ iy

Delirium occurred in Delirium occurred in
14 1
6 618 157 of 604 patients 140 of 609 patients

Adults aged 269 LG Anesthesiologists and nurse Anesthesiologists and

undergoing major surgery anesthetists viewed display nurse anesthetists

under general anesthesia of EEG waveforms blinded to EEG waveforms
of anesthetic depth of anesthetic depth

Median age: 69 years

LOCATIONS PRIMARY OUTCOME

Between-group difference:
1 Incidence of delirium during postoperative days grotp

Hospital in 1to 5 as assessed by validated instruments 3.0% (95% Cl, -2.0% to 8.0%)
St Louis, MO or through chart review
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This slide provides an overview of the study and results.  The main finding was that the incidence of delirium was similar in both groups and that an EEG guided anesthetic did not appear to impact delirium. There were 157 patients with delirium in the EEG guided group vs. 140 in the usual care group


Original Investigation
June 10, 2024

Electroencephalography-Guided Anesthesia
and Delirium in Older Adults After Cardiac
Surgery

The ENGAGES-Canada Randomized Clinical

Trial

Alain Deschamps, MD, PhD'; Arbi Ben Abdallah, PhD?; Eric Jacobsohn, MD, ChB3; Tarit Saha, MD%;

George Djaiani, MD?; Renée El-Gabalawy, PhD®; Charles Overbeek, MD'; Jennifer Palermo, MD';

Athanase Courbe, MD'; Isabelle Cloutier, PhD’; Rob Tanzola, MD%; Alex Kronzer, BAZ; Bradley A. Fritz, MD,
MSCI2; Eva M. Schmitt, PhD8; Sharon K. Inouye, MD, MPH&; Michael S. Avidan, MBBCh?; for the Canadian

Perioperative Anesthesia Clinical Trials Group

» Author Affiliations | Article Information
JAMA. 2024;332(2):112-123. doi:10.1001/jama.2024.8144




JAMA

QUESTION Among older patients undergoing cardiac surgery, does electroencephalography (EEG)-guided anesthetic administration
to minimize EEG suppression decrease the incidence of postoperative delirium.

CONCLUSION EEG-guided anesthetic administration to minimize EEG suppression, vs usual care, did not decrease the incidence
of postoperative delirium among older adults undergoing cardiac surgery.

POPULATION . INTERVENTION FINDINGS

858 Men — Postoperative delirium incidence

282 Women N 1140 Patients randomized
1131 Patients analyzed

Adults 60 years or older
undergoing cardiac surgery 573 569

o o
Median age: 70 years EEG waveforms and derived General anesthesia 1 8 " 1 5 A 1 8 = 1 OA

parameters were shown and was administered (102 of 562 patients) (103 of 569 patients)
clinicians were encouraged without EEG monitoring

to minimize EEG suppression
LOCATION

Difference was not statistically significant:
4 Hospital PRIMARY OUTCOME Between-group difference, 0.05%
ospitals o _ o o
in Canada Delirium during postoperative days 1 through 5 Ll = A A B
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ENGAGES - Results

Table 2. Perioperative Care Measures

Median (IQR)
Measure Guided Usual Care
Perloperative medications of inte
18(53.1)
560,618 (90.6)

ar blocker 0.82 (0.55t0 1.22) 0.78 (0.50 to 1.15)

se, mg/kg*
Fentanyl
Hydromorp

Intraoperative phenylephrine

Intraoperative measures
Duratlon of anesthesia, min

olatile agent
r d

Duration of BIS <40, min®

Time with SR min'

514 {53.1)

143 (103 to 1
322/614 (52.4)
(2 to 5)
7.0 (175 to 317)
Hospital length of stay, d

Difference (9

{-8.9 10 2.5)
-1.0t05.5)

0,03 (-0.04 to 0.11)

0.06 {~0.02 to 0.13)
50 (-4.45 to 104.45)
0(-0.18 to 0.18)
-0.63 (-1.22 to -0.03)

4.4(-1.3t0 10.0)

0(-1ta1)
(-23.0t0 16.0)

0(-1ta1)

Wildes, Mickle et al, JAMA 2019
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Digging a little deeper into the data, important points to note are that there weren’t significant differences in most parameters but there were some differences that are worth highlighting. The MAC was 0.69 in the EEG guided group and 0.80 in the Usual care group (showing that the protocol did result in less anesthetic). 
Click
Also, that the protocol did have the effect of reducing time of burst suppression in the guided group vs. usual care. 7 minutes vs. 13 minutes
Click
Lastly, Intraoperative phenylephrine was a little lower and MAP a little higher in the eeg Guided group
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These results do not support that reducing burst suppression via
decreased anesthetic has an impact on delirium

« Additional trials in progress
*  Duration of Burst suppression was long in both groups...
— Deep vs. deeper groups?

inesthesia have more
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The bottom line is that the current results don’t support that reducing Burst Suppression via decreased anesthetic has an impact on delirium.  CLICK. There are other studies ongoing  which may produce different results.  One of them is ENGAGES- Canada trial.CLICK One of the criticisms of the ENGAGES study is that it is possible that both arms had anesthetic depths that were too deep. In the EEG guided group, the mean duration of burst suppression was 7 minutes and in the other group it was 13 minutes. CLICK.  If you remember, in our initial study, the 3rd Quartile of patients was >4.5 minutes. So maybe the anesthetic wasn't lightened up enough....

But, it could also mean that one of the other hypotheses are correct: 
Patients at risk for delirium and subclinical pathology and exposed to Gen Anesthesia may have more burst suppression.
Or Surgical factors and other non-anesthesia related factors may play a role…
Or there may be another reason altogether to explain our findings...
There is compelling and building evidence that anesthesia or even sedation is not causally related to delirium. Several large orthopedic and cardiac studies seem to implicated procedural and patient factors more than anesthetic factors. The RAGA study, published in Jama in 2022, looked in a prospective, randominzed fashion at hip fracture repair under GA or regional without sedation and found no difference in rates of delirium.  looking at The details of those studies are a little outside the scope of our talk today, however.


Technology, Computing, and Simulation
B ORIGINAL CLINICAL RESEARCH REPORT

' Low Frontal Alpha Power Is Associated
With the Propensity for Burst Suppression:

An Electroencephalogram Phenotype for
a “Vulnerable Brain”

Yu Raymond Shao, MD, PhD,* Pegah Kahali, MD,t$ Timothy T. Houle, PhD,t Hao Deng, MD, MPH,t
Christopher Colvin, MHSc, T Bradford C. Dickerson, MD, PhD,§ Emery N. Brown, MD, PhD,+£07
and Patrick L. Purdon, PhD¥
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We just talked about larger scale data and trying to use EEG and reduce burst suppression to reduce delirium.  With regards to patients that may be a increased risk for delirum post-operatively, this next study has some interesting implications and helps in putting together how EEG may help us impact patient care. 
CLICK
This is recent retrospective analysis by Purdon, Brown and colleagues is very intriguing. The lead author was Yu Shao and it was published in A&A
They were working off of the information from our study on Burst suppression and post-operative delirium. They had noticed that certain patients had lower power in the alpha range on spectrogram and decided to look at associations between low power in the alpha region and the likelihood of burst suppression.

Shao and colleagues performed a retrospective review in which they looked at the power spectrum from 155 patients that received seveflourane or propofol anesthesia. You will recall that the spectrogram signatures for these in the average patient include delta and alpha bands.

CLICK
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Here we see the typical spectrogram for seveflurane or propofol on the top most figure. Much of the power of the EEG is in the alpha (8-12 Hz) and delta (0-4 hz) wavelengths.  The image on the bottom demonstrates a spectrogram without much power in the alpha band and 
CLICK
burst suppression (identified by the vertical blue lines which is how burst suppression appears on the spectrogram.
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In their analysis, Shao and colleages demonstrated in their cohort that there is a strong association between decreased power in the alpha band and increased probability for burst suppression on the EEG. 

The take away in putting together the findings our our study and this one is that low frontal power in the alpha range may indicate a potential “vulnerable” brain phenotype  that could be susceptible to post-operative neurocognitive events.
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Clinically, you may see it like this on a spectrogram. In the two images on the bottom, you can see spectrograms from patients in their late 50’s. Based on available evidence, you would look at the one on the right of your screen and be more concerned about post-operative neurocognitive issues than the one on the left.



8 EMORY Hemispheric Asymmetry on the Electroencephalogram during General
UNIVERSITY Anesthesia Responsive to Blood Pressure Manipulations |:|| I|:| Grady
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Emory University, Department of Anesthesiology, Atlanta, Georgia, USA

BACKGROUND A) Post-induction snapshot B) Addition of NE to maintain MAP = 95 mmHg DISCUSSION

glectroencephalography (EEG) qtmty in anesthesiology T 3 q Foca! spectrographic ischemia captured by the EEG in the setting of severe internal
Monitor depth of anaesthesia 12 garotid artery (ICA) stenosis
Reducing excessive depth of anesthesia ~ Ry T 2 Discordance coincided ‘with decreased systemic pressures and corrected with
* Minimize post-operatiye cognitive dysfunction and delirium elevated pressures at a constant level of volatile anesthesia
Evaluate pain signatujes Dynamic cerebral autoregulation is impaired in severe ICA stenosis
Detection of ischemia Higher likelihood of CBF dropping below critical thresholds
®  Loss of fast background frequencies, low-voltage irregular delta Multiple tools to monitor cerebral ischemia EEG, evoked potentials, near infrared
> spectroscopy (NIRS), transcranial doppler
activity, and/or total absence of activity o :
Slowing begi t CBF | than 25-35 mL/100g/ . Gold standard approach is debated
el dE] 053 thah 25-95 M /min " Byl B el ) I 1 Utiization of NIRS could have helped corroborate EEG findings
:rs‘chelzmlz(m mL/100g/min) and infarction (10-12 mL/100g/min) & . Measure of brain fissue oxygenation/perfusion
resholds »

.

C) Cessation of vasoactive support with MAPs D) MAP drop to 75 mmHg
dropping to 65 mmHg

CONCLUSION

CASE DESCRIPTION ot o W - s . L, The recognition, interpretation, and reaction to atypical spectrographic patterns
gould help minimize poor outcomes in high-risk patients
- . . . DSA with quantitative EEG data may simplify interpretation and utility by
65-year-old man, with history of severe vascular disease including anesthesiologists to detect and guide management of hypoperfusion
complete left carotid occlusion, severe right carotid stenosis (70-99%), and
ruptured abdominal aortic aneurysm status-post repair, who presented for
left first rib resection and left central venous angioplasty () ety e 9 e el
extubation Frontal EEG with Density spectral array. The top portion of the

Frontal EEG (Root with SedLine; Masimo Corporation, Irvine images represents the left frontal EEG output and the bottom portion
N ! " represents the right frontal EEG output in a mirrored orientation. The

. California) den_wnslraled hemispheric asymmetry . . § Ry x-axis is time (minutes) and y-axis is EEG frequency (Hz). Red colors
. Anesthetic maintenance with a stable level of volatile anesthesia [ correspond to the highest frequency (dB) power and blue represents
No new neurologic deficits post-operatively % little to no power with a color gradient defined on the far right of the
image. The middle of the images depicts quantification of asymmetric REFERENCES & COI
brain activity (%). The white horizontal line within the spectrograms
represent the spectral edge frequency where below 95% of the EEG A
power exists.

with permission, A Papengelou, 2021
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On a more specific level, this case is an example of how you can use the EEG for clinical management in a specific case. This is a case we had a Emory with a elderly male with severe vascular disease, including severe bilateral carotid artery occlusion presenting for a rib resection for vascular compromise. A processed EEG was used and was helpful during the case. If we zoom in on the spectrograms, we can see that…. NEXT SLIDE
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The initial EEG pattern after induction of anesthesia was of severe slowing on the right (almost no power at all in the right side of the EEG). The spectral edge frequency is much lower on the right than the left (the white line, approx. 20 on the left and 10Hz on the right). A norepinephrine infusion was started and Mean arterial pressure were increased to the 90’s with improvement in right sided EEG but you also see it on the left as well with now some power in the alpha range as well. At some point in this case, they let the MAPs drop to the 60’s and 70’s and the we can see the EEG slow bilaterally with right much worse than left. And then at the end you can see the EEG as they are waking up the patient with appropriate beta power. A good example of how EEG can help with individual patients.
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Delirium during postoperative days 1 to 5
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Click
This brings me to the wrap up of my talk.  I hope you have found this topic to be as fascinating as I have. The story of intraoperative EEG is like that of many things in medicine.  We have come a long way in our understanding of how to use it.  We are figuring out manageable ways to interpret the EEG in real time.  It is important that we, as anesthesia providers, develop a sophisticated understanding of anesthesia and surgery on the brain. The evolution in our modalities for monitoring the brain (from full montage EEG to pEEG to spectrograms currently) makes it easier to utilize in the hectic environment of the OR. In the past decade we have come a long way in our understanding the EEG signals and understanding how it ties in with proposed mechanisms for our anesthetics.
Click
Click
The first generation processed EEG was an important part of our evolution but has some limitations.  Unfortunatley, it was marketed as an awareness device and the reality didn’t really match up with that claim.  
It does correlate with many anesthetic depths but has key limitations including with frequently used medications such as ketamine and dexmedetomidine.  These scores can still provide much clinical utility as long as one is aware of the limitations.
Click
The spectrogram keeps much of the simplicity of inidcies but allows for invidualizaiton based on medication and patient. It allows us to get closer to providing individualized anesthetic doses.
Click
Click
Burst Suppression intraoperatively appears to be correlated with deliriurm but may not be related to anesthetic dose. This result is controversial and there are currently studies underway that may help to clarify the findings of the ENGAGES trial.
Click
As our understanding of the mechanisms of anesthesia continue to improve, I feel that the electroencephalogram will play an integral role. Part of developing that understanding is to use this modality as much as possible.  So consider using it for all cases. It is important to place the monitor before induction of anesthesia and leave it on until after awakening to get the full picture and clinical experience with these monitors.
Click
We are just at the beginning phases of understanding on an electrical level, how anesthetics and surgery influence the brain. We are starting to put together the pieces of this puzzle but are very much at the first stages. There will continue to be advances in EEG and we will continue to identify more parameters that will have impliations for the clinical care of our patients.  I would argue that it is very important that current and future Anesthesiologists be familiar with this modality and that it will play a larger and larger role in our practice.



EMORY | Department of Anesthesiology

SCHOOL OF
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—
Further Learning

— eegforanesthesia.iars.org
— icetap.org

e Questions?
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Presentation Notes
Thank you for your kind attention. For those interested in further learning, the following two websites are great resources. EEG for anesthesia is an online CME type program that goes into further details of EEG and spectrograms. Put together by Patrick purdon, Emery Brown and colleagues from Harvard.

ICETAP is an international consortium for EEG training which includes folks from many centers across the world including Wash U, Emory, Columbia, Duke, Michigan, Stanford.

I will be happy to take questions or comments.


o A =0 '\ \.“3, -
Unlver3|ty of Mlchlgan Department of Anesthesmlogy
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Hello,
I’m LZ, ed spec umich anes
I have my doctorate in medical education
Ive been working in medical education for almost 25 years
I started in CME at Boston University and switched to GME and anes about 8 years ago

When I was asked to speak here today, I was asked to talk about teaching and learning in anesthesiology.
And I wanted to present on something that would impact people in private practice who may not work with trainees or students and those who work with residents everyday or those is educational leadership positions
And I thought of Learning Environments


Gruppen, L., Irby, D. M., Durning, S. J., & Maggio, L. A. (2018). Interventions designed to improve the learning
environment in the health professions: a scoping review. MedEdPublish, . -

- X 2

>
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We all work in a learning
--we are all learning all the time
--and organizations can only grow and improve by continuously learning…whether that is for innovation or efficiency or safety



- Why do we talk about Learning Environment

e Classroom climate research -Thomas

1920
—
e Behavior as a function of person and
dlelefed environment -Lewin
e Learning happens in the context of the person LS
and their psychological environment

1950

* Clinical Learning environment focus
plelele] ° CLER established in 2012

Frasef, B. J. (2014). Classroom learning environments: Histogcal and contemporary pe‘rspectives. In Handbook of
ré8earch on science education, volume Il (pp. 104-119). RoUtledge.



-

Bynum, W. E., & Haque, T. M. (2016). Risky business: psychological safety and the risks of learning medicine. Journal of graduate medicél education, 8(5), 780-782.
Hsiang-Te Tsuei, S., Lee, D., Ho, C., Regehr, G., & Nimmon, L. (2019). Exploring the construct of psychological safety in medical education. Academic Medicine, 94(11S),
S28-S35.

https://www.youtube.com/watch?v=03uf6xhfh-U



https://www.youtube.com/watch?v=o3uf6xhfh-U

Learning Environment

5
Bynum, W. E., & Haque, T. M. (2016). Risky business: psychological safety and the risks of learning medicine. Journal of graduate medical education, 8(5), 780-782.
Hsiang-Te Tsuei, S., Lee, D., Ho, C., Regehr, G., & Nimmon, L. (2019). Exploring the construct of psychological safety in medical education. Academic Medicine, 94(11S),
S28-S35.



nical Environment

-

Stressors,
: Pressure,

; &
Rewards

Jaffe, L. E., Lindell, D., Sullivan, A. M., & Huang, G. C. (2019). Clear skies ahead: optimizing the learning environment for critical thinking from a qualitative analysis of interviews with expert teachers. Perspectives on medical
education, 8(5), 289-297. 6

Nordquist, J., Hall, J., Caverzagie, K., Snell, L., Chan, M. K., Thoma, B, ... & Philibert, I. (2019). The clinical learning environment. Medical teacher, 41(4), 366-372.
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Presentation Notes
Stressors defined as too much to do and not enough resources



Optimizing Learning Environment

Teacher Challenges [ Weathering the Storm Learner Challenges

Technology
Resistance to effortful
thinking

Time and effort
Negative evaluations

0904 4064 4 o0
%, 5.0 0
0 5040

‘)

be @

wrong

Maintaining the Climate

Faculty Behaviours Explicit Norms and Values
Adjust to the learner Respectful disagreement
Tolerate discomfort Healthy scepticism

Push gently Uncertainty is acceptable

Jaffe, L. E., Lindell, D., Sullivan, A. M., & Huang, G. C. (2019). Clear skies ahead: optimizing the learning environment for critical thinking from a qualitative analysis of interviews with expert teachers. Perspectives on medical
education, 8(5), 289-297. 7

Nordquist, J., Hall, J., Caverzagie, K., Snell, L., Chan, M. K., Thoma, B., ... & Philibert, I. (2019). The clinical learning environment. Medical teacher, 41(4), 366-372.



Optimizing LE

not answers
King process
'ﬂ;_‘
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- ¢ Time to regponiﬂ and not A
react (Need a poker face!)

Jaffe, L. E., Lindell, D., Sullivan, A. M., & Huang, G. C. (2019). Clear skies ahead: optimizing the learning
environment for critical thinking from a qualitative analysis of interviews with expert teachers. Perspectives 8
on medical education, 8(5), 289-297.



Optimizing LE

Maintaining the clime

1 'comfort
ands'
Iing over

At

. Pu ing

carner L e S——— i
Where s your learner, not where

-
Jaffe, L. E., Lindell, D., Sullivan, A. M., & Huang, G. C. (2019). Clear skies ahead: optimizing the lea g
environment for critical thinking from a qualitative analysis of interviews with expert teachers. Perspectiv 9

on medical education, 8(5), 289-297.



Optimizing LE

Weathering tf

lations

Jaffe, L. E., Lindell, D., Sullivan, A. M., & Huang, G. C. (2019). Clear skies ahead: optimizing the learning environment for critical thinking from a qualitative analysis of interviews with expert teachers. Perspectives on medical education, 8(5), 289-297.
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Psychological Safety

* Creativity as generative and destructive force that produces anxiety -
Kierkegaard

* Climate "which encourages provisional tries and which tolerates
failure without retaliation, renunciation, or guilt. - Schein and Bennis

. - ".b-a oo

* For employees to feel engaged at work, they must feel safe to express —

themselves - Khan

* Psychological safety is a shared experience, and that means it's a
shared responsibility - Edmonson

12
https://www.leaderfactor.com/post/the-history-of-psychological-safety



https://www.leaderfactor.com/post/the-history-of-psychological-safety

’ - y ’\ : -
?is.yvas,B. D.(2014). Employee benefits design and planninféa guide to understanding accounting, finance, and tax
iMplications. Pearson Education.




Psychologically Safe vs Learning Environment
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e Trust is impli

-

Jung, K. B., Kang, S. W., & Choi, S. B. (2020). Empowering leadership, risk-taking behavior, and employees’ commitment to organizational change: The mediated
moderating role of task complexity. Sustainability, 12(6), 2340.
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LOCUM TENENS IN THE ANESTHESIA
MARKETPLACE

PRESENTED BY RAD ZAMANIL CAA, MPH

O BIECTIVES

Define locums tenens

Outline history of locum tenens
Discuss market trends
Outline pros and cons of locum tenens




WHAT IS
LOCUM
TENENS?

B [atm phrase “to take the place of”

B A locum is a person who temporarily
fulfills the duties of another

B Providers contract with agencies to

perform services for a healthcare
organization over a certain period of time

B The provider works as a 1099
independent contractor and is paid through
the staffing agency (pay rate), which is in
turn paid by the healthcare facility (bill rate)




HISTORY OF LOCUM TENENS

m 1861-1865 Civil war doctors provide community care

® 1911 Native American Health

m 1971 West African War and Doctors Without Borders

m 1970 HSRI (Health System Research Institute) for rural health
m 2001 NALTO

m 2015 VA locum tenens utilization

®m 2017 The Interstate Medical Licensure Compact

®m 2020 Locum tenens provider & CO VID
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Presentation Notes



1861-1865  During the Civil War, military doctors assigned to a fort also travel to nearby communities.
1911  The federal government allocates $40,000 for Native American health. This includes money to send traveling physicians to tribes.
1971  A group of young doctors travel to West Africa to help victims of war.  Three years later the group organizes as Doctors Without Borders
1970  HSRI (Health System Research Institute) funded with goal of recruiting locum tenens physicians to relieve full-time doctors in rural areas of the US. The Health Systems Research Institute (HSRI)—a not-for-profit organization formed by the University of Utah, the Intermountain Regional Medical Program, and the Robert Wood Johnson Foundation—was created to help rural communities attract and retain physicians. The HSRI offered a program called ROPE (Rural Outreach Physician Education) in an effort to bring physicians to the University of Utah for clinical updates and CME. Because of the limited number of health care providers in smaller rural towns, individual physicians often had difficulty finding coverage for their practices locally, so HSRI also helped provide temporary physician (locum tenens) coverage.
2001  The National Association of Locum Tenens Organizations® (NALTO) is established to create and enforce strong industry standards and practices.
2012  The US Department of Defense awards contracts totaling nearly $50 million to pay for locum tenens physician services through January 2017.
2015  VA places locum tenens physicians in more than 1,500 medical facilities serving 9 million veterans in the 50 states and US territories.
2017  The Interstate Medical Licensure Compact was created to offer a voluntary, expedited pathway to licensure for qualified physicians who wish to practice in multiple states. 
2020  The majority of locum tenens providers (71%) treated Covid-19 patients, suggesting locum tenens providers played a significant role as caregivers during the pandemic

$40K in 1911 is equivalent to $1.3M today


THE NATIONAL
ASSOCIATION OF

NALTO

The National Association of
(NALTO) | s Organizations

LOCUM TENEN
ORGANIZATIONS
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Founded in 2001, NALTO creates and enforces strong industry standards for locums agencies and providers. 

A NALTO Member shall not engage in any activity which brings dishonor to the locum tenens industry 

When exploring agencies make sure the agency of choice is a NALTO member. 

12 page code of ethic policy.



INTERSTATE MEDICAL LICENSURE COMPACT

F Interstate
Medical Licensure
i Compact
Helping Physicians Since 2017

B https://www.mmlcc.org/
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Presentation Notes
The Interstate Medical Licensure Compact was created to offer a voluntary, expedited pathway to licensure for qualified physicians who wish to practice in multiple states. 
Introduced in 2017, the IMLC revolutionized the licensing landscape for physicians. Previously, physicians faced the cumbersome task of navigating unique licensing requirements for each individual state. With the IMLC, they now register with their State of Principal License (SPL), and once they fulfill the Compact’s stringent criteria, they can seamlessly obtain licenses for any of the participating jurisdictions. 
Currently, 41 states have joined the initiative, with Washington D.C., and Guam also participating, suggesting a nationwide recognition of its benefits.



PRN LOCUM VS FULL TIME LOCUM

PRN prowides the
most flexibility, but
also has no weekly
guarantees and less
premimum pay

FT Locum prowvides
less flexibility, but
also provides weekly
guarantees and more

premimum pay

J J
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PRN is a good way to dip your toe in the water


LOCUM TENENS MARKET SIZE

Market Size (Billions)

$8.00
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$6.00

$5.00
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$2.5B

$1.00
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2014 2019 2024

Source: Staffing Industry Analyst, Health Staffing
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In 2023, the locum tenens industry has witnessed remarkable growth, spurred by a combination of clinician shortages and the backlog from COVID-19-related treatment deferrals. 

Data now indicates that locum tenens is the fastest-growing segment within healthcare staffing.



PERFECT STORM

NORA COVID

AGING CRNA program
POPULATION doctorate

DEMANDS

requirement
EMR

Private Equity
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2025 Doctorate Degree Requirement



PROVIDER DEMOGRAPHICS

* MDA
* CRNA

« CAA

#1 recruited healthcare professional
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CRNAs

2023- 56,000 practicing CRNAs

2,400 grads per year in US

2023- 121 CRNA eductional programs

49.7% > 50 years old

CAAs*

2023- 3,400 practicing CAAs

350 graduates per year 

2006 - 2  AA educational programs

2024 - 20 AA educational programs
MDA 

56% > 55 years old

Average age of retirement 62.7



LOCUM
MARKET
TRENDS

2023, CHG

State of Locum

Source: March 23,

Healthcare’s 2023

Tenens Report

“Bal

L]
.......

LY ]
L X
...........
'Ott
L]

7% of US Physicians

Ii I.- | HHH =N

LE T
L]
ey
L
LT
LY
LT
LT
Taa,
Tag
LT Ty
LT
LT
LT
LLTTY
L T
LT
LA
Ll



Presenter Notes
Presentation Notes
Accurate statistics regarding overall use of locum tenens physicians are difficult to accumulate, although larger agencies have conducted studies on the practice. The 2017 Survey of Temporary Physician Staffing Trends published by Staff Care, a health care staffing firm specializing in matching temporary physicians, found that 94 percent of the 206 hospital, medical group, and other health care facility respondents used temporary physicians in 2016, up from 91 percent in 2014 and 74 percent in 2012.2 In 2016, 10.8 percent of these physicians were surgeons.

90% of health care facility managers report utilizing locum tenens providers, up 4% in the last year

Roughly 7% of US physicians (52,000) work as locum tenens in 2022

This represents an 88% increase in physicians taking locum tenens assignments since 2015.

Shortages, vacation coverage, and rural healthcare needs contribute to the increasing demand for locum tenens anesthesiologists.

Source: March 23, 2023, CHG Healthcare’s 2023 State of Locum Tenens Report



Accurate statistics regarding overall use of locum tenens physicians are difficult to accumulate, although larger agencies have conducted studies on the practice. The 2017 Survey of Temporary Physician Staffing Trends published by Staff Care, a health care staffing firm specializing in matching temporary physicians, found that 94 percent of the 206 hospital, medical group, and other health care facility respondents used temporary physicians in 2016, up from 91 percent in 2014 and 74 percent in 2012.2 In 2016, 10.8 percent of these physicians were surgeons.

90% of health care facility managers report utilizing locum tenens providers, up 4% in the last year

Roughly 7% of US physicians (52,000) work as locum tenens in 2022

This represents an 88% increase in physicians taking locum tenens assignments since 2015.

Shortages, vacation coverage, and rural healthcare needs contribute to the increasing demand for locum tenens anesthesiologists.

Source: March 23, 2023, CHG Healthcare’s 2023 State of Locum Tenens Report





https://chghealthcare.com/chg-state-of-locum-tenens-report?mrc=CPH_social_stateoflocums
https://chghealthcare.com/chg-state-of-locum-tenens-report?mrc=CPH_social_stateoflocums
https://chghealthcare.com/chg-state-of-locum-tenens-report?mrc=CPH_social_stateoflocums

PROS & CONS OF LOCUM TENENS

PROS CONS

B Freedom from practice bureaucracy B Temporary, contract based role
B Scheduling autonomy B No benefits

B Practice setting variety B Does not count towards PSLF
B Fmancial rewards Qualification

m Tax advantages m Travel

B Exhausting application and credentialing
process

B Increased retirement contributions
B Travel

B Explore permanent placement
opportunities without the commitment
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As independent contractors, locum tenens professionals can deduct specific business-related expenses. 
Deductible expenses must be “ordinary” and “necessary” in connection with your profession.
Healthcare (only if spouse does not have access to a health plan or one of your employers offers health insurance and you choose to opt out)
Travel
Lodging 
Meals (50% of total costs)
Automobile (.67 cents per mile effective 2024)
Education
Licenses
Examinations
Industry publications/memberships (ASA, AANA, AAAA)
You may NOT deduct any expenses that are reimbursed by your locum tenens company
Independent contractors may establish and contribute money into a pre-tax retirement account based on their net locum tenens income. 
Popular options include SEP IRAS, SIMPLE IRAS, and Solo 401ks. 
SEP IRA Contribution limits; 25% of the employee's compensation up to $69,000 




ATTRIBUTES OF A "GOOD” LOCUM PROVIDER

z

Organization Communication Flexibility Experience




ATTRIBUTES OF A
“GOOD” LOCUMS
AGENCY

Access

Experience

Support

Opportunities

Vettmg of sites

NALTO member
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Access; "How quickly can concerns of provider be addressed by agency?
MDA asked to take care of pt with LVAD.  Agency insisted on Cardiac MDA, but the compromise was agency MDA with cardiac anesthetist.



CHOOSING A LOCUM TENENS FIRM

1. Does the agency belongto NALTO®?
All members are held to an ethical code so you can be sure they’ll follow the highest standards of service.

2. Does the agency provide malpractice insurance for the physicians they place?
Are they concerned with whether the client has coverage?

3. What 1s the agency’s payroll history?
Do they have the financial resources to pay their physicians regularly?

4. Is your recruitment representative accessible and available to answer your questions and help you through
the locum tenens process?

5. Does the agency offer services to ensure that all details are taken care of when you arrive to work on day
one? (ie, icensure, credentialing, hospital privileges, proper travel and housing arrangements)


https://nalto.memberclicks.net/code-of-ethics

AGENCY PROCESS FOR CANDIDATE PRESENTATION

Candidate Submission Confirmation Letter

Candidate Credentialing &
Presentation Onboarding
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1. Candidate submission for “name clear” 
3-5  business days

2. Candidate presentation with contract term, travel reimbursement/stipend, proposed schedule, rates, and special stipulations (i.e. weekly guarantees, vacations, etc)
5-7 business days

4. Confirmation of assignment letter
3-5 business days

5. Credentialing 
60-120 days 




AGENCY CONTRACTS

iy

RESTRICTIVE RELEASE CONVERSION SHARING CV
COVENANTS LETTERS FEES
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A restrictive covenant in a staffing agreement typically refers to clauses that restrict the actions or behaviors of either party involved in the agreement, usually after the agreement ends. These covenants are designed to protect the interests of the staffing agency or the client company. Here are common types of restrictive covenants in staffing agreements:
Non-Compete Clause: This prohibits the staffing agency or the placed employee from engaging in activities that directly compete with the client company's business. For example, it might prevent the staffing agency from placing the same employee at a competitor's company for a specified period after the agreement ends.
Non-Solicitation Clause: This prevents the staffing agency from soliciting or recruiting employees of the client company for a certain period after the agreement ends. It may also restrict the client company from directly hiring the placed employee without compensating the staffing agency.
Confidentiality Clause: This requires both parties to keep sensitive information confidential. It ensures that proprietary information, trade secrets, and other confidential data are not disclosed or used improperly.
Non-Disclosure Clause: Similar to a confidentiality clause, this prohibits the sharing or disclosure of confidential information obtained during the course of the agreement.
Exclusivity Clause: This may restrict the client company from using other staffing agencies for similar services during the term of the agreement.



Rad Zamani
6360 River Chase Cir NW, Atlanta, GA 30328 - 678-523-4544 - radzamani(@gmail.com

QUALIFICATIONS
8  Strong analytical skills with healthcare applications
#® Provenleadership and erganizational abilities
8  Ezceptional written and interpersenal communication skills
8 Creative problem solver and effective team player

EDUCATION
Emory Uhiversity School of Medicine Atlanta, Geor;
Masters of Medical Sciences Program, 6/04 - 8/06

W EH, Health Pelicy and Management, 801 - 12/02

*
Eolling School of Public Health at Em ory University A%@
Emory University , Georgia
Bachelor of Srience in Neurcscience and Behavioral Biology, 8/96-5/00 \ ’s List)

EXPERIENCE

Harmony Anesthesia, LLC 11/14-Present Atlanta C@

FounderfTndependant Contractor

Responsibilities: Develop relationships with Anesthesia prach 10 quality and innovative staffing selutions

while also providing personal professional anesthesia service, ic, cardiothoracic, thoracic, orthepaedic,

general, urological, and pediatric subspecialties.

Accomplishments: 100% client retention and 100% £ owth each vear for the past 5 years

Medical Center of Central Georgia 11/0%-10/1 Macon, Georgia

Staff Anesthetist

Responsibilities: Provide anesthesia care to {Mgents before, dunng, and after their surgical expenence in the foll owing
surgical subspecialties: OB GY M, neonal ics, orthopedics, cardiofthoracie, ophthalmelogy, neurology, and

general surgery.

Accomplishmenta: Recelved podve from annual evaluations each and every year Became member of

LOD {Lead Anesthetist of the Dayifeam with responsibility of managing operating room schedule and staff once a

week. Developed compet in spiMyl and epidural anesthetics.

Anesthesia Assuclates U?fO? 1109 Macon, Geergla

Staff Anesthetist Anesthenst

Responsibilit cal care to patients before, during, and after their surgical experience in the following
surgical subsp BGYN, pediatrics, orthopedics, cardiofthoracic, ophthalm ology, neurology, and general
surgery.

Arcomplishmeniz: Increased competency in anesthesia practice with coverage spanning two hospitals, an ambulatory
care center, and a birthing unit. Became a frequently requested anesthetist among surgical staff members.

Anesthesia Associates of Macon 07/07-11/0%9 Macon, Georgia

Staff Anesthetist

Regponsibilities: Provide medical care to patients before, during, and after their surgical experience in the following
surgical subspecialties: QBG YN, pediatrics, erthopedics, cardi ofthoracic, ophthalm ology, neurclogy, and general
surgery.

Accomplishments: Increased competency in anesthesia practice with coverage spanning two hospitals, an ambulatory

care center, and a birthing unit. Became a frequently recuested anesthetist among surgical staff members.
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UPDAIES INPERIPARTUM
HEMORRHAGE

Tailoring best practices to patient physiology
and hospital resources

Elizabeth M. S. Lange, MD

Associate Professor of Anesthesiology
Obstetric Anesthesiology Section Chief - EUHM
Emory University School of Medicine


Presenter Notes
Presentation Notes
Hello everyone, thank you for having me today


Review epidemiology of obstetric hemorrhage

Review the efficacy of second line uterotonics

Analyze the evidence for tranexamic acid to treat postpartum hemorrhage
and its use as a prophylactic agent

Understand pregnancy related changes in fibrinogen concentration

Identify common etiologies of obstetric hemorrhage associated with
hypofibrinogenemia

Choose an optimal PPH response and resuscitation strategy
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Presentation Notes
As we talk obstetric hemorrhage I hope to review the scope of the problem and the importance of preparedness. I would like you to come away with a better understanding of the pharmacologic agents available to aid in treating obstetric hemorrhage including uterotonic agents and tranexamic acid. I hope to impress upon you the importance of the pregnancy related changes in fibrinogen concentration, be able to identify etiologies of obstetric hemorrhage associated with hypofibinogenemia, and make the best choices for optimal postpartum hemorrhage and resuscitation based on your clinical judgement and the available resources where you practice. 



TRENDS IN PREGNANCY RELAIED

MORTAUTYRAIOS INTHE US
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We all know that maternal mortality is rising in the US with17.6 deaths per 100,000 live births in 2019.
The reasons for the overall increase in pregnancy-related mortality are unclear. 
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This graph represents the leading causes of maternal mortality from 2017 to 2019 and what we can see is hemorrhage remains one of the leading causes of maternal death in the US and this is important because many deaths due to hemorrhage are considered preventable.
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The state of Georgia, has one of the highest maternal mortality ratios in the country with 35.69 pregnancy-related deaths per 100,000 live births. This is data from 2019-2021 and we too have a significant proportion of our deaths attributed to hemorrhage. 


PPH DIAGNOSIS

Blood loss of 2 1000mL or
() signs/symptoms of hypovolemia

2 WOMEN'S HEALTH

ACOG PRACTICE BULLETIN
 Tachycardia  Pallor

Clinical Management Guidelines for Obstetrician—Gynecologists

NUMBER 183, OCTOBER 2017 (Replaces Practice Bulletin Number 76, October 2006) ° H y pote ns i on ° D i y 4 Zi ness
* Tachypnea  Altered mental
* Oliguria status
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In 2017 the American college of obstetrics and gynecology released an updated practice bulletin on postpartum hemorrhage. In this bulletin the definition of PPH was changed to a one liter blood loss regardless of delivery mode. As well it emphasized important signs and symptoms consistent with hypovolemia including tachycardia, hypotension, tachypnea, oliguria, pallor, dizziness, and altered mental status. 


TABLE 1.

Signs and Symptoms of Hypovolemic Shock®

Estimated
Blood
Loss

{mL)

Percent
Blood
Volume
Lost (%)

Physiologic
Changes

Heart
Rate

Blood

Pressure

Urine
Output

Mental
Status

Likelihood of
Transfusion

0-750

1500-2500

10-1

T circulating
catecholamines
and lud shifts
usually
compensate
for blood loss
circulating

catecholamines,

peripheral

vasoconstriction

Hypoperfusion,
moderate
shock

Extreme
hypoperfusion;
severe shock

NC or mildly
elevated

100-120 bpm

> 120-140 bpm

NC

NC or | pulse
pressure

SBP 80-100mm Hg;
| pulse pressure

SBP <80mm Hg,
may be
undetectable via
noninvasive blood
pressure cuff

NC

Slight |
(20-30
mL/h)

| (5-15
mL/h)

| | Possibly
complete
anuria

NC or mildly
anxious

Anxiety, fright,
or hostility

Anxiety,
confusion

Lethargy,
loss of
CONSCIOUSNess
frequently
observed

Transfusion
usually not
Necessary

Transfusion
possible

Transfusion
almost
always
necessary

Massive
transfusion
possible

bpm indicates beats per minute; NC, no change; SBP, systolic blood pressure.
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However, we know that many of the vital sign derangements are not sensitive to hemorrhage alone, and what is more the physiologic changes of pregnancy may make the expected vital sign derangements associated in hypovolemia appear later in a hemorrhage.  
Tachycardia is an insensitive and nonspecific indicator of hypovolemia. In patients receiving anesthesia, some of the physiologic responses to hypovolemia may be blunted. 



CMQCC

California Maternal
Quality Care Collaborative

PPH
PREPAREDNESS

ADMISSION & LABOR RISK FACTORS

MONITOR FOR HEMORRHAGE
Routine obstetric care

NOTIFY CARE TEAM
Personnel that could be involved in
response are made aware of patient
status and risk factors

NOTIFY CARE TEAM
MOBILIZE RESOURCES
Consider anesthesia attendance at delivery

Low

No previous uterine incision

Medium

Prior cesarean(s) or uterine surgery

High

Placenta previa, low lying placenta

Singleton pregnancy

Multiple gestation

Suspected/known placenta accreta spectrum

< 4 vaginal births

> 4 vaginal births

Abruption or active bleeding (> than show)

No known bleeding disorder

Chorioamnionitis

Known coagulopathy

No history of PPH

History of previous postpartum
hemorrhage

History of > 1 postpartum hemorrhage

Large uterine fibroids

HELLP Syndrome

Platelets 50,000 - 100,000

Platelets < 50,000

Hematocrit < 30% (Hgb < 10)

Hematocrit < 24% (Hgb < 8)

Polyhydramnios

Fetal demise

Gestational age < 37 weeks or > 41 weeks

2 or more medium risk factors

Preeclampsia

Prolonged labor/Induction (> 24 hrs)

If low risk:

O Specimen on Hold in Blood Bank

If medium risk:
O Order Type & Screen

O Review Hemorrhage Protocol

If high risk:
O Order Type & Crossmatch 2 units PRBCs
O Review Hemorrhage Protocol

O Notify OB Anesthesia



Presenter Notes
Presentation Notes
Postpartum hemorrhage preparedness is key. It starts by knowing your hospitals resources and capabilities at a system level as well as evaluating each patient. The California quality care collaborative offers a host of resources such as this admission risk stratification scoring system It is import to remember that while <1% of deliveries will require a transfusion, up to 40% low risk women may experience a PPH. Emphasizing that  risk assessment should be a dynamic process and reassed not only on admission but throughout the course of their labor as risk factors for hemorrhage may change. 


UNDERLYING ETTIOLOGYOF PPH

719% of PPH due
to uterine atony

Uterine Atony

Retained Placenta
(including accreta)

Delayed (more than
24 hr after delivery)

Coagulopathy


Presenter Notes
Presentation Notes
Bateman sought to define temporal tends and epidemiology of PPH in the US using the Nationwide inpatient sample. When hemorrhage was stratified by subtype, 79% of hemorrhages were due to uterine atony depicted here in green, so it is imperative that we as anesthesiologists caring for pregnant patients understand the evidence behind and preferred strategy in uterotonic management. 

4T: tone, trauma, tssue, thrombin


Oxytocin
Pitocin

Methylergonovine
Methergine

15-Methylprostaglandin F 2a
Hemabate

Misoprostol
Cytotec

Infusion 6-36U/hr
Protocols vary

200 mcg IM
*May repeat x1
after 1h

250 mcg IM or IU
*May repeat Q15
min up to 2mg

800-1000mcg per
rectum

None

-HTN
-Preeclampsia
-CAD

-Reactive airway
disease (relative Cl)
-Pulmonary HTN
-Hypoxemic pt

None

1. |[SVR/|BP 1st line agent
2. Nausea/vomiting

3. ST-segment

depression

4. Free water

retention

1. HTN (arteriolar 2"d line agent
constriction)

2. Nausea/vomiting

3. Coronary

vasospasm

1. Bronchoconstriction 2" line agent
2. Nausea/vomiting

3. Diarrhea

4. Shivering

1. tTemperature Least

2. Diarrhea effective 2nd

3. Shivering line agent
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Presentation Notes
Misoprostol 30 min to peak plasma levels


OXYTOCIN ERRORS

Table 1. Identified Risks Associated with Oxytocin Use

Inappropriate/unnecessary use in labor induction in low-risk patient populations

Lack of a standardized dosing regimen

Confusion with look-alike and sound-alike medications

Inappropriate use of brand names or unsafe abbreviations

Non-standardized or non-centralized preparation of oxytocin infusions

Use of multiple oxytocin infusion concentrations/preparations

Insufficient monitoring of beyond-use dates of pre-prepared solutions

Reliance on manually programmed infusion pumps without automated safeguards in place
Mix-ups with infusion tubing

Mix-ups with dosing/infusion rates

Use/availability of oxytocin in the direct patient care area without appropriate orders and
communication among healthcare providers


Presenter Notes
Presentation Notes
Oxytocin never off the pump \ Institute of Safe Medication Practices (ISMP) has looked at oxytocin errors over the years and has developed best practices to prevent oxytocin errors.  Oxytocin is also considered to be a high-risk medication and should only be infused using a smart infusion pump with guardrails.ump 


BEST PRACTICE 17:

Safeguard against errors with oxytocin use.

a) Require the use of standard order sets for prescribing oxytocin antepartum and postpartum that reflect a standard
clinical approach in your organization for labor induction/augmentation and to control postpartum bleeding.

b) Standardize to a single concentration and bag size for both antepartum and postpartum oxytocin infusions (e.g., 30
units of oxytocin in 500 mL Lactated Ringer’s solution).

c) Standardize how oxytocin doses, concentration, and rates are expressed. Communicate orders for oxytocin infusions
in terms of the dose rate (e.g., dosage/time) and not by volume rate (volume/time) and align with the smart infusion
pump dose error-reduction system (DERS).

d) Provide oxytocin in a standard ready-to-administer form. Boldly label both sides of the infusion bag to differentiate
oxytocin bags from plain hydrating solutions and magnesium sulfate infusions.

e) Avoid bringing oxytocin infusion bags to the patient’s bedside until it is prescribed and needed.

Institute for Safe Medicine Practices. 2024-2025.



PROPHYLACTIC OXYTOCIN INFUSION

FOR 'THE THIRD STAGE OF LABOR

Pre-implementation Post-implementation P value
(n = 483) (n =418)

Total amount of oxytocin infused (U)’ 20 [20-30 12.5 [9-18 <0.001
Intraoperative postpartum hemorrhage 21% 24% 0.21
Estimated blood loss (mL) 800 [700-9007] 800 [750-9001] 0.03
Methylergonovine ad 0.38
dose (pg) 0.39
15-methyl prostaglan 0.74
dose (ug) 0.74
Misoprostol administ 0.31
dose (pg) 0.72
Any vasopressor adn 0.15
Phenylephrine admin 0.33
dose” (pg) 100 [0-200] 0 [0-200] 0.35
Ephedrine administered 16% 11% 0.01
dose” (mg) 0 [0-0] 0 [0-0] 0.02
Epinephrine administered 1% 0% 0.09
dose” (pg) 0 [0-0] 0 [0-0] 0.09

Lee, A. Int J Obstet Anesth 2014; 23(1): 18-22.
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Presentation Notes
Lee

ABSTRACT Background: There are currently no standard recommendations regarding the dose, rate, or duration of intravenous oxytocin administration for the active management of the third stage of labor in the USA. In 2008, we initiated a standardized postpartum oxytocin protocol for active management of the third stage of labor. In cesarean deliveries, upon clamping of the umbilical cord, an oxytocin infusion of 18 U/h was started and adjusted upward if there was ongoing uterine atony. The aim of this study was to compare intraoperative data on oxytocin dose, estimated blood loss, supplemental uterotonic use and vasopressor use before and after the implementation of this protocol. We hypothesized that implementation of the protocol would result in lower intraoperative oxytocin doses without increasing estimated blood loss. Methods: In this retrospective study, patient characteristics, estimated blood loss, vasopressor administration, and supplemental uterotonic use during two time periods were compared: the two-month interval before initiation of the oxytocin protocol and the two-month interval after initiation. Data were compared using the chi-squared test, t-test, or Mann-Whitney U test as appropriate. P < 0.05 was considered significant. Results: Data for 901 deliveries were analyzed. The amount of intraoperative oxytocin administered decreased after implementation of the protocol (median difference 8.4 U, 95% CI 7.4 to 9.4). Although there was an increase in estimated blood loss, there were no differences in the percentage of patients experiencing intraoperative blood loss >1000 mL or the need for additional uterotonic mediations between the two time periods. Conclusions: We found that the use of an oxytocin management protocol reduced the amount of intraoperative oxytocin administered without increasing the rate of postpartum hemorrhage or the need for additional uterotonics. Clinicians may consider using a rate of 18 U/h as a starting point for administration of oxytocin to achieve adequate uterine tone in healthy parturients for prevention of postpartum hemorrhage.


RULE OF THREES

[ Allocation }
J

Allocated to “rule of threes”™ group: (n=30) Allocated to standart

+ Received allocated intervention (n=30) + Received allocatec Rule Group Standard Care Group P Value

Bolus:  Oxytocin (3 IUin 3 mL) + Bolus: 0.9% Saline Oxytocin dose (IU) 4.0+0.9 8.4+4.8 <0.0001

Infusion: 0.9% Saline (500 mL) Infusion: Oxytocin (3 Flushing 3 {1 |:|:|. 7 (23} 0.30

Bolus at time 0, Optional Repeat Bolus at 3 min, Bolus at time 0, Opti Nausea/vomiting 7(23) 6 (20) 1.00

6 min min, 6 min EKG changes 2 (7) 3(10) 1.00
All side effects 11 (37) 14 (47) 0.77
Blood loss (ml) 711+124 728 +141 0.62
Delta hematocrit 5.0+24 45+2.4 0.57

Bolus: Methylergonovine (0.2 mg/mL in 1 mL)

Uterine tone
Optional Bolus at < 8 min, 9 min

Adequate at 3 min 27 (90) 26 (87) 1.00
Bolus: Carboprost Tromethamine (0.25 mg/mL) :
Optional Bolus at < 12 min, 12 min Adequate at 6 m!n 30 (100) 27 (90) 0.20
Adequate at 9 min 30 (100) 30 (100) 1.00
Dose: Misoprostol (600 meg) .
Optional Buccal Dose at 15 min Adequate at 12 min 30 (100) 30 (100) 1.00

Kovacheva, V. Anesthesiology 2015; 123: 92-100.
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Presentation Notes
Background: The administration of uterotonic agents during cesarean delivery is highly variable. The authors hypothesized a "rule of threes" algorithm, featuring oxytocin 3 IU, timed uterine tone evaluations, and a systematic approach to alternative uterotonic agents, would reduce the oxytocin dose required to obtain adequate uterine tone.
Methods: Sixty women undergoing elective cesarean delivery were randomized to receive a low-dose bolus or continuous infusion of oxytocin. To blind participants, the rule group simultaneously received intravenous oxytocin (3 IU/3 ml) and a "wide-open" infusion of 0.9% normal saline (500 ml); the standard care group received intravenous 0.9% normal saline (3 ml) and a "wide-open" infusion of oxytocin (30 IU in 0.9% normal saline/500 ml). Uterine tone was assessed at 3, 6, 9, and 12 min, and if inadequate, additional uterotonic agents were administered. Uterine tone, total dose and timing of uterotonic agent use, maternal hemodynamics, side effects, and blood loss were recorded.
Results: Adequate uterine tone was achieved with lower oxytocin doses in the rule versus standard care group (mean, 4.0 vs. 8.4 IU; point estimate of the difference, 4.4 ± 1.0 IU; 95% CI, 2.60 to 6.15; P < 0.0001). No additional oxytocin or alternative uterotonic agents were needed in either group after 6 min. No differences in the uterine tone, maternal hemodynamics, side effects, or blood loss were observed.
Conclusion: A "rule of threes" algorithm using oxytocin 3 IU results in lower oxytocin doses when compared with continuous-infusion oxytocin in women undergoing elective cesarean delivery.
�


First-line drugs

Oxytocin
Elective caesarean section Intrapartum caesarean section
Bolus 1 U oxytocin; start oxytocin infusion at 2.5-7.5 3 1U oxytocin over= 30 s; start oxytocin
IU.h~"(0.04-0.125 IU.min""). infusion at 7.5-15 1U.h ™" (0.125-0.25 IU.min"").

If required after 2 min, give a furtherdose of 3 IU over> 30 s.
Consider second-line agent early in the event of failure of this regimen to produce sustained uterine tone.

Review the patient’s clinical condition before discontinuing the infusion; this will usually be between 2 hand 4 h after
commencement.
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Presentation Notes
Abstract
International consensus statement on the use of uterotonic agents during caesarean section. t is routine to give a uterotonic drug following delivery of the neonate during caesarean section. However, thereis much heterogeneity in the relevant research, which has largely been performed in low-risk elective cases orwomen with uncomplicated labour. This is reﬂected in considerable variation in clinical practice. There aresigniﬁcant differences between dose requirements during elective and intrapartum caesarean section.Standard recommended doses are higher than required, with the potential for acute cardiovascular adverseeffects. We recommend a small initial bolus dose of oxytocin, followed by a titrated infusion. The recommendeddoses of oxytocin may have to be increased in women with risk factors for uterine atony. Carbetocin atequipotent doses to oxytocin has similar actions, while avoiding the requirement for a continuous infusion afterthe initial dose and reducing the need for additional uterotonics. As with oxytocin, carbetocin doserequirements are higher for intrapartum caesarean sections. A second-line agent should be considered early ifoxytocin/carbetocin fails to produce good uterine tone. Women with cardiac disease may be very sensitive tothe adverse effects of oxytocin and other uterotonics, and their management needs to be individualised.


Time after delivéry

Vaginal E)elivery

Cesarean Delivery
without Labor

Cesarean Delivery
with Labor

First hour 18units/hr 18units/hr 36units/hr until fascia
(prophylaxis) closed, then 18units/hr
Second hour Qunits/hr Qunits/hr Qunits/hr
(prophylaxis)

If no IV (prophylaxis)

10U oxytocin IM

If uterine atony
(treatment)

T rate to 36units/hr for
1 hr, followed by
Qunits/hr for 1 hour

T rate to 36units/hr for
1 hr, followed by
Qunits/hr for 1 hour

T rate to 36units/hr for
1 hr, followed by
Qunits/hr for 1 hour

Qunits/hr = 150ml/hr, 18units/hr = 300ml/hr, 36units/hr = 600ml/hr.

units in 500mL of 0.9% saline

Oxytocin infusion standard as 30




MISOPROSTOLAS 2™ LINE

UIEROIONIC

RN
PPH due to atony

(h=1422)

-
= R

Placebo 600ug misoprostol
(n=717) (n=705
N S N S

Misoprostol Placebo Relative risk
(n=705) (n=717) (95% Cl)
Primary outcome
Blood loss of =500 mL within 60 min after 100 (14%) 100 (14%) 1-02 (0-79t0 1-32)
randomisation
Secondary outcomes
Blood transfusion after randomisation 103 (15%) 117 (16%) 0-89 (0-70to 1-14)
Haemoglobin concentration of <80 g/L within 24 h 121 (18%) 139 (20%) 0-89 (0-72t0 111)

post partum or need for blood transfusion*
Blood loss after randomisation
Within 60 min (mL)
>1000 mL
Within 90 min (mL)#
>500 mL
=1000 mL
Any uterotonic after randomisation
Maternal death
Severe morbidity§

200 (100-306)
9 (1%)
250 (120-440)
149 (21%)
17 (2%)
188 (27%)
2 (<1%)
8 (1%)

200 (100-340)
9 (1%)
250 (120-450)
162 (23%)
22 (3%)
203 (28%)
0
10 (1%)

0(0to 0)f

1-02 (0-41to 2-55)
0 (-40to 20)t
0-93 (077 to 114)
078 (0-42 to 1-47)
0-94 (079 to 1-11)
NA

0-81 (0-32t0 2-00)
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Presentation Notes
90% pt received ppx uterotonic (98% oxytocin)
Abstract
Background: Post-partum haemorrhage is a leading cause of global maternal morbidity and mortality. Misoprostol, a prostaglandin analogue with uterotonic activity, is an attractive option for treatment because it is stable, active orally, and inexpensive. We aimed to assess the effectiveness of misoprostol as an adjunct to standard uterotonics compared with standard uterotonics alone for treatment of post-partum haemorrhage.
Methods: Women delivering vaginally who had clinically diagnosed post-partum haemorrhage due to uterine atony were enrolled from participating hospitals in Argentina, Egypt, South Africa, Thailand, and Vietnam between July, 2005, and August, 2008. Computer-generated randomisation was used to assign women to receive 600 microg misoprostol or matching placebo sublingually; both groups were also given routine injectable uterotonics. Allocation was concealed by distribution of sealed and sequentially numbered treatment packs in the order that women were enrolled. Providers and women were masked to treatment assignment. The primary outcome was blood loss of 500 mL or more within 60 min after randomisation. Analysis was by intention to treat. This study is registered, number ISRCTN34455240.
Findings: 1422 women were assigned to receive misoprostol (n=705) or placebo (n=717). The proportion of women with blood loss of 500 mL or more within 60 min was similar between the misoprostol group (100 [14%]) and the placebo group (100 [14%]; relative risk 1.02, 95% CI 0.79-1.32). In the first 60 min, an increased proportion of women on misoprostol versus placebo, had shivering (455/704 [65%] vs 230/717 [32%]; 2.01, 1.79-2.27) and body temperature of 38 degrees C or higher (303/704 [43%] vs 107/717 [15%]; 2.88, 2.37-2.50).
Interpretation: Findings from this study do not support clinical use of 600 microg sublingual misoprostol in addition to standard injectable uterotonics for treatment of post-partum haemorrhage.
�


MEITHYLERGONOMNE WS.

CARBOPROSTAS 2™ LINE AGENT

RN Hemorrhage-related morbidity: transfusion, uterine artery ligation or hysterectomy
MFMU Cesarean Registry
(n= Carboprost Methylergonovine | polative Risk * (95% CI
n—1335) 1 (%) n (%) elative Risk (959 CI)

\r/ Hemorrhage-related morbidity:
Unadjusted 81 /7465 (17.4%) 76/ 870 (8.7%) 20(1.5-27)
/L\ /J\ Propensity score matched 59 /369 (16.0%) | 34 /369 (9.2%) 1.7 (1.2 - 2.6)

Methylergonovine Carboprost Sensitivity Analysis:
(n=870) (n=465) Women who underwent I0L or spontanecus labor
\\_/ \_/ Unadjusted 46 /310 (14.8%) | 45/ 530 (8.5%) L7 (1.2 -28)
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Butwick AJOG 2015

Objective: Uterine atony is a leading cause of postpartum hemorrhage. Although most cases of postpartum hemorrhage respond to first-line therapy with uterine massage and oxytocin administration, second-line uterotonics including methylergonovine and carboprost are integral for the management of refractory uterine atony. Despite their ubiquitous use, it is uncertain whether the risk of hemorrhage-related morbidity differs in women exposed to methylergonovine or carboprost at cesarean delivery.
Study design: We performed a secondary analysis using the Maternal-Fetal Medicine Units Network Cesarean Registry. We identified women who underwent cesarean delivery and received either methylergonovine or carboprost for refractory uterine atony. The primary outcome was hemorrhage-related morbidity defined as intraoperative or postoperative red blood cell transfusion or the need for additional surgical interventions including uterine artery ligation, hypogastric artery ligation, or peripartum hysterectomy for atony. We compared the risk of hemorrhage-related morbidity in those exposed to methylergonovine vs carboprost. Propensity-score matching was used to account for potential confounders.
Results: The study cohort comprised 1335 women; 870 (65.2%) women received methylergonovine and 465 (34.8%) women received carboprost. After accounting for potential confounders, the risk of hemorrhage-related morbidity was higher in the carboprost group than the methylergonovine group (relative risk, 1.7; 95% confidence interval, 1.2-2.6).
Conclusion: In this propensity score-matched analysis, methylergonovine was associated with reduced risk of hemorrhage-related morbidity during cesarean delivery compared to carboprost. Based on these results, methylergonovine may be a more effective second-line uterotonic.
Keywords: cesarean delivery; hemorrhage; morbidity; uterine atony.



PROPHYLACTIC

METHYLERGONOMNE

7N\

Intrapartum CD with
standardized oxytocin infusion

(n=160)

-
S R

IM Methylergonovine IM Placebo
(n=80) (n=80)

N S N S

Oxytocin and Oxytocin Mean
Outcome Methylergonovine (n=380) (n=80) RR Difference 95% CI
Primary
Administration of additional uterotonic agents 16 (20) 44 (55) 0.4 — 0.2-0.6
Methylergonovine 0 39 (49)
15-methyl| prostaglanding;,, 14 (18) 29 (36)
Misoprostol 8 (10) 5 (6)
Secondary
Satisfactory uterine tone*' b4 (80) 33 (41) 1.9 — 1.5-2.6
Postpartum hemorrhage' 28 (35) 47 (59) 0.6 — 0.4-0.9
Blood transfusion’ 4 (5) 18 (23) 0.2 — 0.1-0.6
Quantitative blood loss (mL)" 967+429 1,315+915.1 348 124-572
Difference in preoperative and postoperative 2.4+1.1 2.9*1.0 — 0.6 0.2-0.9

day 1 hemoglobin levels (g/dL)"

Data are n (%) or mean=SD unless otherwise specified.
* Assessed by delivering physician 4 minutes after placental delivery.
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Abstract
Objective: To evaluate whether the administration of prophylactic methylergonovine in addition to oxytocin in patients undergoing intrapartum cesarean birth reduces the need for additional uterotonic agents.
Methods: This was a single-center, placebo-controlled, randomized trial of patients undergoing intrapartum cesarean birth. Patients were randomly allocated to receive intravenous oxytocin 300 mL/minute plus intramuscular methylergonovine 0.2 mg (1 mL) or intravenous oxytocin 300 mL/minute plus intramuscular normal saline (1 mL). The primary outcome was the receipt of additional uterotonic agents. Secondary outcomes included surgeon assessment of uterine tone, incidence of postpartum hemorrhage, quantitative blood loss, and blood transfusion. To detect a twofold decrease in the need for additional uterotonic agents (assuming a 42% baseline) with a two-sided type 1 error of 5% and power of 80%, a sample size of 76 patients per group was required.
Results: From June 2019 through February 2021, 80 patients were randomized to receive methylergonovine plus oxytocin and 80 were randomized to receive to oxytocin alone. Significantly fewer patients who were allocated to the methylergonovine group received additional uterotonic agents (20% vs 55%, relative risk [RR] 0.4, 95% CI 0.2-0.6). Participants receiving methylergonovine were more likely to have satisfactory uterine tone (80% vs 41%, RR 1.9, 95% CI 1.5-2.6), lower incidence of postpartum hemorrhage (35% vs 59%, RR 0.6, 95% CI 0.4-0.9), lower mean quantitative blood loss (967 mL vs 1,315 mL; mean difference 348, 95% CI 124-572), and a lower frequency of blood transfusion (5% vs 23%, RR 0.2, 95% CI 0.1-0.6).
Conclusion: The administration of prophylactic methylergonovine in addition to oxytocin in patients undergoing intrapartum cesarean birth reduces the need for additional uterotonic agents.
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IV Ca to decrease blood loss during intrapartum cesarean delivery (Ansari)




TRANEXAMIC ACID:

MECHANISM OF ACTTION

Q. .OH Q.. OH
1 L . .
TXA is an anti-fibrinolytic J v TXAls a synthetic
) analog of the amino
= - acid lysine
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r %

TXA ultimately reduces
fibrinolysis and stabilizes
the fibrin-rich clot

Plasminogen

TXA blocks lysine binding sites on
plasminogen which is essential for

binding fibrin = preventing activation Fibrin
of plasminogen to plasmini? . N | Fibrin
:./" degradation
\f products
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Relke, N. Rels Pract Thromb Haemost 2021; 5: e12546.
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SEVERE PPH

DEFINITION ACTION PLAN

 4g | HEB  Call for help

* 24U PRBCS * Wide bore IV access

* Require hemostatic * Fluid resuscitation
interventions

* Vital sighs monitoring

* Death « Labs/POC testing/ABG

 Massive transfusion protocol
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Presentation Notes
When you look at the literature severe postpartum hemorrhage is defined as a hemorrhage that results in a 4 g hemogloblin drop or greater, requires transfusion of 4 or more units of packed red blood cells, requires additional hemostatic interventions or results in death.

In real clinical time these are your hemorrhages that may have a rapid rate of progression or reach tier 3 or higher with 2L blood loss. IF you have  a rapidly evolving hemorrage it is important to have an action plan that includes calling for help, large bore IV access, active fluid resuscitation. As an anesthesiologist on LD I find this to be frequently missing or inadequate in hemorrhages occurring outside of the operating room. Vital sign monitoring, ongoing labratory evaluation to assess both for anemia and coagulopathy, and a massive transfusion protocol that is easily activated. 

*


The Journal of TRAUMA® Injury, Infection, and Critical Care

The Ratio of Blood Products Transfused Affects Mortality in

Patients Receiving Massive Transfusions at a Combat

Support Hospital

Matthew A. Borgman, MD, Philip C. Spinella, MD, Jeremy G. Perkins, MD, Kurt W. Grathwohl, MD,

Thomas Repine, MD, Alec C. Beekley, MD, James Sebesta, MD, Donald Jenkins, MD, Charles E. Wade, PhD,
TRANSF

and John B. Holcomb, MD

STRAIEGIED

34%

(Low) 1:8 (Medium) 1:2.5 (High) 1:1.4
Plasma:RBC Ratio Groups
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In 2007 a landmark study was published evaluating massive transfusion using fixed ratio strategies on admission in a combat hospital on mortality rates. The study found that mortality was significantly reduced when using high plasma to red blood cell ratios and is the basis for the 1:1 resuscitation practiced today in massive transfusion. 

** however it is important to remember that these patients were predominately young healthy men and though many of our PPH feel like a trauma, clinically and physiologically obstetric hemorrhage is very different. 


COAGULATION
CASCADE

Fibrin clot

Tissue factor
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Now most of the time I hear groans when I put up this image of the clotting cascade, but I do so to emphasize how our patients may differ from the trauma patients described previously
 
*Fibrinogen is a key factor for the final stage of clot formation in the common pathway of the coagulation cascade.

Normal fibrinogen levels outside of pregnancy are 2 to 4g/L. 



FIBRINOGEN IN PREGNANCY

Non-pregnant 15t trimester 2" trimester 3¢ trimester
controls

Fibrinogen concentration (g/1)

Huissoud et al.[41] 3.3 [3.1-4.6] 40[3743] 46[43-48] 5[44-538]

Adler et al .[42] 2204) NA NA 3.79 (0.78)
Uchikova et al.[43] 2.6 (0.6) NA NA 4.7 (0.7)
Cerneca et al [44]% 3.7(0.8) 4.1(0.7) 4.6 (0.8) 56(1.1)
Oliver et al.[45]¢ NA 26(0.3) 3000.2) 35(02)
Manten et al.[46]b NA 35 (NA) 3.79 (NA) 5.1 (NA)
Choi et 3.3(0.5) 3.3(0.5) 3.8(0.5) 44(0.5)

al.[47]
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In this review article by butwick you can see that there is a steady increase in fibrinogen levels throughout pregnancy, peaking in the third trimester with typical values ranging from 4 to 6g/L. This physiologic change is a set of adaptations seen in pregnant women’s coagulation profile that aids in limiting the bleeding associated with postpartum hemorrhage



FIBRINOGEN AS AMARKER OF

Fibrinogen at HO

(g L™

—

P < 0.0001

Severe

MNon-severe

Charbit, B. J Thromb Haemost 2007; 5: 266-73.
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In fact, fibrinogen levels may predict progression of hemorrhage. In this multicenter prospective study, by Charbit women who experienced a postpartum hemorrhage were stratified by hemorrhage severity. 

In logistic regression model, initial fibrinogen value at time of hemorrhage was the only coagulation parameter associated with progression to severe hemorrhage. For each 1g/L decrease in fibrinogen, there was a 2.6 fold increased odds of severe hemorrhage. 

The authors found that an initial fibrinogen of >4g/L to be reassuring with a negative predictive value of 79%, while a fibrinogen 2g/L or lower at the time of bleeding onset had a positive predictive value of 100% of severe hemorrhage. The findings signify the importance of early evaluation of coagulation profiles, as low fibrinogen levels during early hemorrhage can predict hemorrhage evolution


IS THERE AMAGIC FIBRINOGEN

VALUE?

——— NN

Fibrinogen (g litre™)
True-positive rate

NN\

T T
0.0 0.2 0.4 0.6 0.8 1.0

) False-positive rate
Non-severe PPH ~ Severe PPH Cortet, M. Br J Anaesth 2012: 108: 984-89.



Presenter Notes
Presentation Notes
Cortet and colleagues had similar findings in their secondary analysis of a prospective population-wide study in France. Over 700 patients who experienced a postpartum hemorrhage after vaginal delivery were included in their analysis, and the cohort was stratified by hemorrhage severity. 

*Again, the initial mean fibrinogen levels were significantly different between groups. When compared to a fibrinogen of > 3g/L those women with fibrinogen <2g/L had a 12-fold increased odds of progression to severe hemorrhage. 

**Comparable to the previous study, fibrinogen of < 2g/L had a specificity of 99% and sensitivity of 12% for progression to severe hemorrhage. As such a fibrinogen of 2g/l or less should be used as an early marker of risk of hemorrhage progression.  
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As the severity of postpartum hemorrhage escalates, hypofibrinogenemia worsens. This bar graph is adapted from data from the OBS1 study, a consecutive cohort of 356 patients with estimated blood loss of 1 to 1.5L, investigating fibrinogen as well as fibtem, a point of care test for fibrinogen, as a predictor of the evolution of PPH. 

As seen here fibrinogen values at enrollment were indirectly related to total blood loss, need for transfusion, need for 4 or more units of packed red blood cell, and the need for invasive procedures. 

*With fibrinogen concentration of <2g/L being associated with increased morbidity. 



FIBRINOGEN IN OBSTEIRIC HEMORRHAGE

Table 1 Studies investigating the association between fibrinogen and progression of postpartum haemorrhage
Study N Study design Fibrinogen g/L
Time of fibrinogen assay Outcome defining Descriptive statistic No progression of Progression of ROC
progression of reported PPH PPH AUC
PPH (95% CI)
Charbit™' 129 Infusion of uterotonic Invasive Median (IQR) 4.4 (3.7-5.1) 3.3 (2.54.2) 0.75 (CI NR) p <0.0001
after manual exploration procedure to
of uterus control bleeding,
fall in Hb >4 g/L
or >4 units RBC
Cortet’” 738 Diagnosis of PPH Invasive Mean (SD) 4.2 (1.2) 3.4 (0.9) 0.66 (0.64-0.68)
procedure to
control bleeding,
fall in Hb >4 g/L,
>4 units RBC or
admission to ITU
Poujade™ 98 Variable time before Success of Mean (SD) 2.9 (1.3) 1.8 (0.9) NR
embolisation radiological
embolisation
Gayat™ 257 Variable time before Invasive Median (IQR) 2.7 (2.1-3.5) 1.8 (1.1-2.5) 0.83 (£0.03)"
procedure procedure to
control bleeding
de Lloyd™ 240 First clinical concern >2500 mL blood Mean (SD) 4.4 (1.1) 3.1(1.0) 0.85 (0.78-0.93)
during PPH loss
Collins'* 346 1000-1500 mL blood loss Transfusion of >8§ Median (IQR) 3.9 (3.2-4.5) 2.1(1.8-3.4) 0.82 (0.72-0.92)
units allogeneic
blood products
Simon™” 797 Before bleeding started PPH requiring Mean (SD) 49 (1.0) 4.3 (1.3) NR

manual uterine
exploration, RBC
transfusion or fall

in Hb >2 g/L

Collins, PW. Int J Obstet Anesth 2019; 37: 106-17.
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Early hypofibrinogenemia in obstetric hemorrhage has been well studied, as can be seen in this review by Collins. Because decreased fibrinogen levels are an early marker of progression to severe hemorrhage, fibrinogen has become an important therapeutic target and corner stone of management of PPH.  



UNDERLYING ETTIOLOGYOF PPH

Uterine Atony

Retained Placenta
(including accreta)

Delayed (more than
24 hr after delivery)

Coagulopathy
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But before we move to therapeutic targets, it is important to remember that on close examination of the multiple different etiologies of postpartum hemorrhage those that are due to coagulopathy are actually quite rare. Bateman sought to define temporal tends and epidemiology of PPH in the US using the Nationwide inpatient sample. When hemorrhage was stratified by subtype, 79% of hemorrhages were due to uterine atony depicted here in green, while only 5% of PPH was due to coagulopathy shown in dark pink.
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Uterine atony and surgical trauma are not typically associated with significant coagulopathy even in the setting of large volume blood loss. If initial attempts to control hemorrhage are unsuccessful or management is delayed a dilutional coagulopathy may develop. 
 
In a retrospective audit of all postpartum hemorrhage with more than 1.5L blood loss in a large British maternity unit, de Lloyd found that hypofibrinogenemia with a fibrinogen value of 2g/L or less did not develop until a blood loss of 4 to 6 L was reached. While patients with coagulation disorders were not excluded from the analysis, the rarity of these processes likely had little contribution to these results. 
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Pause, transition!!

When low fibrinogen states present in early hemorrhage, the source of hemorrhage tends to be localized to the placental bed due to a consumption of coagulation factors within the uterine clot leading to a consumptive coagulopathy. The best example being placental abruption, the concealed bleeding between the placenta and the uterus leads to severe and rapid coagulopathy characterized by early hypofibrinogenemia.

Even when evaluating hematologic features of women requiring massive transfusion, low fibrinogen states are not ubiquitous. Using the UK Obstetric Surveillance System, Green found that fibrinogen < 2g/L not just at presentation depicted in light green but also at it’s nadir shown in dark green was highly dependent on the etiology of the hemorrhage. With the majority of abruption and accreta cases requiring massive transfusion having a critical presenting fibrinogen level. These results suggest a transfusion strategy targeted at etiology may be best in the setting of massive transfusion, as coagulopathy of major obstetric hemorrhage varies greatly dependent on the cause. 




WHEN SHOULD
FIBRINOGEN
REPLACEMENT
BEGIN?
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So if not all postpartum hemorrhage starts with or even has a nadir fibrinogen value of <2g/L, but having low fibrinogen places the patient at increased risk of severe and progressive hemorrhage this begs the question When and how should fibrinogen replacement be initiated in PPH …….


Should fibrinogen replacement occur when additional uterotonics are needed, a hemorrhage has occurred or at a specific fibrinogen value? 
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Many groups have tried to evaluate optimal timing of fibrinogen replacement, using clinical triggers that might suggest progression to more severe hemorrhage. This randomized control trial evaluated over 400 patients who were randomized to receive 3g of fibrinogen concentrate or placebo at the time of conversion from oxytocin to prostaglandins. Primary outcome was a composite of a 4g hemaglobin drop and or the need for transfusion of at least 2 units of packed red blood cells with in 48 hours of delivery. There was no difference in primary outcome with an odds ratio of 0.99 nor in any of the secondary outcomes. 

*The authors concluded that early and systematic administration of 3 g fibrinogen concentrate did not reduce blood loss, transfusion needs or postpartum anaemia, but did prevent plasma fibrinogen decrease without any subsequent thromboembolic events. Suggesting that while safe, early administration as defined by need for additional uterotonics had little effect on hemostasis
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Similarly this group from Denmark evaluated the administration of fibrinogen concentrate at the time of post partum hemorrhage. Patients were randomized to receive 2g of fibrinogen concentrate or placebo. Primary outcome was need for red blood cell transfusion up to 6 weeks postpartum. 244 patients were included in the analysis. At time of inclusion, mean blood loss was a little more than 1400mL and mean fibrinogen was 4.5g/L

*While the intervention group did have a significant increase in fibrinogen compared to placebo, there was no difference in the rate of red blood cell transfusion between groups. Nor was there any difference in secondary hemostasis outcomes suggesting there is no evidence for pre-emptive treatment with fibrinogen in PPH to reduce transfusion. Again there was no difference in thromboembolic events between groups. 



Fibrinogen concentrate versus placebo for treatment of
postpartum haemorrhage:

A multicentre, prospective, double blind randomised
control trial

Study design
Fibrinogen

concentrate**

PPH FIBTEM

—_—

1000-1500 mL Low for term* Primary endpoint

Number of units of RBC, FFP,
cryoprecipitate and platelets

‘ Placebo

** Fibrinogen dose Sample size 54
calculated to increase ISRCTN46295339

FIBTEM to normal for term Sponsor Cardiff University
Funder CSL Behring

Collins, B. Br J Anaesth 2017; 119(3): 411-21.
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The OBS2 trial evaluated the use of fibrinogen concentrate with defined POC values when a fibtem A5 of 15 or less was reached which correlates roughly to a fibrinogen of 3g/L. Women with PPH of 1 to 1.5L were enrolled and were randomized once the trigger Fibtem A5 was met and bleeding was ongoing. Patients were randomized to placebo or lab directed weight based administration of fibrinogen concentrate. The primary outcome compared the number of units of red blood cells, plasma, cryoprecipitate and platelets transfused. Over 600 patients were enrolled but only 55 were randomized, showing that effectively more than 90% of cases with bleeding were controlled without the need for hemostatic support. This refutes the early, formulaic and liberal use of FFP suggested in the trauma literature and seen in some obstetric hemorrhage algorithms, and emphasizes that early administration may result in placing patients with normal hemostasis at unnecessary risk of transfusion. 



AT'TIME OF HEMORRHAGE WI'TH

DEFINED POC VALUE

Fibrinogen (n=28) Placebo (n=27) Unadjusted’ treatment} P-value
effect estimate (95% CI)

Allogeneic blood products transfused between study drug completion and date of discharge

No allogenic products transfused, n (%) 13 (46.4) 12 (44.4) 0.927 (0.32-2.67) 0.88
RBC transfusions
Total number 37 38
Mean transfusion rate (total transfusions/n) 1.32 1.41 0.94% (0.44-2.02) 0.87
Median (25th-75th centile) 1(0-2) 1(0-2)
Range 0-8 0-8
No RBC transfused, n (%) 13 (46.4) 13 (48.1)
FFP transfusions
Total number 18 33
Mean transfusion rate (total transfusions/n) 0.64 1.22 0.53% (0.13-2.16) 0.37
Median (25th-75th centile) 0 (0-0) 0 (0-2)
Range 04 0-8
No FFP transfused, n (%) 22 (78.6) 19 (70.4)
Platelet transfusions
Total number 2 3
No platelets transfused, n (%) 27 (96.4) 24 (88.9) NA
Cryoprecipitate transfusions
Total number 1 1
No cryoprecipitate transfused, n (%) 27 (96.4) 26 (96.3) NA

Collins, B. BrJ Anaesth 2017; 119(3): 411-21.
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Further, of those patients randomized when you look at the group as a whole there was no difference in the number of blood products transfused between groups suggesting that a fibtem trigger of 15, which correlates roughly to a fibrinogen of 3g/L, did not improve PPH outcomes and may be too conservative of a trigger to begin fibrinogen replacement. 
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Interestingly, when the OBS2 cohort was stratified by fibrinogen concentration. 

*The blood loss and need for blood transfusion after intervention was indistinguishable between treatment arms when fibrinogen concentration was greater than 2g/L

*Only 7 women had a fibrinogen concentration of 2g/L or less at the time of randomization. But of those women, those that received fibrinogen supplementation, had less bleeding and were transfused less products after administration than those who received placebo.

While the n here is quite small it supports the idea that fibrinogen increases in pregnancy are to provide a physiologic buffer and supplementation may be best as patients become hypofibrinogenemic. 



FIBRINOGEN REPLACEMENT

S IRAIEGIES

Liquid portion of whole blood
Non-pregnant donor
Contains all clotting factors
[Fibrinogen] 2g/L

Must be ABO compatible
Can be defrosted in 2-3 min
Used for coagulopathy

Commonly employed in fixed ratio
transfusion

Concentrated plasma product
Pooled donor

Contains fibrinogen, VIlI, XIll, vWF
[Fibrinogen] 15g/L

Not type specific

Defrosted 20-30 min

Used for fibrinogen deficiency

Widespread use in US, shortages in
COVID pandemic

Pasteurized concentrate

From pooled human plasma
Contains fibrinogen
[Fibrinogen] 1g / 50mL

NA

Mixed in 5-8 min

Congenital hypofibrinogenemia

Used any may European centers for
fibrinogen replacement in PPH
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Fibrinogen replacement therapies include the use of fresh frozen plasma, cryoprecipitate and fibrinogen concentrate. Each comes with its advantages and disadvantages

FFP is more widely available typically, is quickly defrosted but must be ABO compatible and contains less fibrinogen than alternative replacement strategies. 

Cryoprecipitate in contrast has more fibrinogen. Cryo has widespread use in the US in PPH. It is not type specific but can take 20-30 min to defrost in the best of circumstances with the most efficient blood banks. Unfortunately there have been significant shortages due to the COVID 19 pandemic leading to often further delays and restrictions in its use depending on the hospital system you are working in. 

Fibrinogen concentrate is a great option it provides large amounts of fibrinogen rapidly. Further its use avoids many of the risks associated with allogenic transfusions. However postpartum hemorrhage is an off label use in many countries this in combination with its high cost may be prohibitive for many hospital systems
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study
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e Early resuscitation with:
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e 1U platelets
e 2U cryoprecipitate if
fibrinogen < 2g/dL

* Rotem guided hemostasis
correction using
fibrinogen concentrate
instead of cryoprecipitate
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This study by Mallaiah was a prospective observational study at a single hospital in the UK that evaluated the effect of an updated maternal massive hemorrhage protocol

Patients were included if they had massive hemorrhage defined by EBL > 1.5 with evidence of coagulopathy, as determined by FIBTEM A5 of < 12mm

The initial “shock pack” protocol emphasized early treatment with transfusion for PPH while formal laboratory studies and point of care studie were pending. Contents of the Shock pack can be seen on the slide.

The revised, “fibrinogen” protocol instead emphasized POC-guided transfusions with use of fibrinogen concentrate in place of cryoprecipitate.
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The authors found that the ROTEM-guided PPH protocol resulted in fewer administrations of blood products


COMPLICAIIONS OF TRANSFUSION

Shock Pack (n = 42) Fibrinogen (n = 51) p value
ICU admission 4 (9%) 1 (2%) NS
TACO 4 (9%) 0 0.0367
TRALI 0 0 NS
Postpartum hysterectomy 6 (14%) 3 (6%) NS
Death 0 0 NS

Mallaiah, S. Anaesthesia 2015; 70(2): 166-75.
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And, while the study was underpowered to detect major differences in complications, there were fewer cases of transfusion-associated circulatory overload with the ROTEM-guided transfusion protocol using fibrinogen concentrate in lieu of cryopercipitate

While this is not a head on comparison of cryoprecipitate and fibrinogen concentrate as the shock packs did contain FFP. It emphasizes the concept of reactions associated with allogenic transfusions and their contribution to maternal morbidity. As well as the importance of timely laboratory evaluation of coagulation as a guide for resuscitation. 



RECOMMENDAIIONS FOR

TREAIMENT OF PPH

 Obtain early coagulation studies

 Consider use of point of care coagulation testing
 Early plasma administration is unnecessary

 Fibrinogen of <2g/L is high risk of severe PPH and
coagulation product replacement is vital.

Collis, R. Best Pract Res Clin Anaesthesiol 2017; 31: 107-24.
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When it comes to recommendations for the treatment of PPH, I highly recommend the collis paper referenced on the bottom of this slide as a review. 

We should be obtaining early coagulation studies and consider the use of point of care testing, particularly if your labs are not timely. Early plasma administration is unnecessary and places patients at risk for morbidity

Hypofibrinogenemia defined as less than 2g/l, while rare, places the patient at high risk of severe PPH and replacement is vital. 



QUESTIONS FOR THE FUTURE

What is the best fibrinogen replacement strategy?

What is the ideal resuscitation strategy during PPH?
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Presentation Notes
If you get experts in a room together it is easy to identify gaps in the literature but execution of these studies is a challenge as hemorrhage course varies on etiology, severity of the bleed and rapidity with which it occurs. I think most of us would agree that use of FFP is not our first choice for fibrinogen replacement given it contains only a low concentration of fibrinogen. A head to head evaluation of cryoprecipitate to fibrinogen concentrate would be ideal. 
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This is an example of really robust postpartum hemorrhage protocol from the tertiary care academic center, which I place here to highlight some important points of what I think makes this protocol both collaborative and efficient to best take care of patients. 

*First it takes a tiered approach to blood loss, reassessing at defined intervals based on total blood loss

** Each tier assess “BLEED” in a systematic way

**it utilizes early and frequent assessment of labs

*** early involvement of the multidisciplinary team with anesthesia services at the bedside early in hemorrhage

** escalation of blood product availability 

** and early consideration of consultant services such as gynecologic oncology and interventional radiology


RACIAL DISPARITIES IN PPH
RESPONSE
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With that I will leave you with some well recognized resources to use as once considers altering and adjusting their institutions approach to postpartum hemorrhage


HEMORRHAGE

Quick Stats

. Defined as cumulative blood loss of at least 1000mL .
or blood loss accompanied by signs/symptoms or
hypovolemia within 24 h followingthe birth process =

. Mortality is often deemed preventable .

Structured based team response improves outcomes

WHAT CAN
#OBANESTHES DO?

What Can We Do?

Design/implement a stage based
hemorrhage plan with other disciplines
Provide early and aggressive management
Examine effectiveness of laboratory-guided
transfusion for improved maternal outcome

Quick Stats
Sixth leading cause of maternal mortality
Uncontrolled hypertension is the most important

risk factor for stroke in patients with preeclampsia

Hypertensive crisisand failed airways are more
common inwomen with preeclampsia

Quick Stats
Cause specific mortality ratio hasincreased by
50% over the past20years
DVT is 15times more likely to occur inthe
postpartum period than in pregnancy
Thromboprophylaxis isthe most important
modifiable strategy to reduce death

Quick Stats
Most cases occur in cesarean deliveries

Most airway disasters occur inthe peri-extubation

period and in the recovery unit

Often deemed preventable: medicationerror,
miscommunication, inadequate supervision, and
inadequate monitoring as rootcauses

Society for Obstetric Anesthesia and Perinatology.

What Can We Do?
Consider developing a Severe Pre-eclampsia-
Eclampsia Box with emergency medications
Use neuraxial analgesiawhen possible
Research pathophysiologicmechanisms
of disorders and their physiologic effects

What Can We Do?
Collaborate with care team to develop
strategies for prophylaxis thatdo not impede
the use of neuraxial analgesia/anesthesia
Provide invasive monitoring and critical care
supportwhen needed
Investigate the hematologic effects of
anticoagulants in pregnancy and postpartum

What Can We Do?
Identify latent safety threats; participate in
multidisciplinary performance improvements
Ensure optimal communication between
personnel by usingtechniques such as check
backs and closed loop communication
Evaluate monitoring strategies and decision
tree algorithms for post-partum care



Quality indicators 1n
Anesthesiology and
Perioperative Medicine

Akbar Herekar, MD
Medical Director of Quality for Perioperative and Adult Critical Care
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“The secret of quality is love. You have to love your patient,
you have to love your profession, you have to love your God.”

- Avedis Donabedian, M.D., M.P.H.







Financial
aspect

Reimbursement

Cost-saving/Value




@ Unadjusted hospital costs Risk-adjusted hospital costs with
log transformation

Table 3. Changes in Risk-Adjusted Hospital Costs, Profit, and Reimbursement With Complications

ot =-$41942 (P<.001) =-$19626 (P<.001) .
for Selected Complication Types 70000+ ) 10000+ (P Cost-saving/Value
Reimbursement Amount Paid to 60000+ 35000+
. the Hospital . ; 1 30000+
Costs in Resources E Hospital Profit 20000 250004
Complication Used by the Hospital $ % Margin, % o 400007 2 300004
Pneumonia S 300007 S
15000+
— 20000+ 10000 |
No complication 18939 19771 NA 6 10000
7 5000 -
With complication 49060 44899 NA -8 ol
Without With Without With
Increase in reimbursement NA 25129 127 NA Cnm;lic’::ions Complilcatinns Com[l)lic‘)alt]ions Complilcatians
uTI
| Unadjusted reimb t Risk-adjusted reimb t with
No complication 19048 19833 6 recsiee TR (0] lés(traarf;%fmarteilonﬁ e
2=-$39318 (P<.001) 2=-$18497 (P<.001)
With complication 27166 27 606 NA 3 70000 40000+
Increase in reimbursement NA 7773 39 NA 60000+ 350001
C e % 50000- ¥} 30000+
Superficial incisional SSI £ S 250004
E 40000+ E
No complication 18851 19611 NA 5 —— £ 200007
2 S 15000
With complication 28180 29236 NA 5 £ 20000- £ 10000
Increase in reimbursement NA 9625 49 NA 10000 5000+
P 0- 0-
Deep incisional SSI Without With Without With
N licati 19178 19954 NA 5 Complications Complications Complications Complications
o complication
With complication 32973 33615 NA 3
Increase in reimbursement NA 13661 69 NA [A] Overall Private payers Public payers
Organ space SSI 74 12 0
No complication 18990 19688 NA 5 6 10- -14 l
With complication 35477 40423 NA 13 R 54 ® 8 R -2
f o = =
Increase in reimbursement NA 20735 105 NA % 44 g ] g -3+
Sepsis § 34 E E -4
No complication 18 499 19352 NA 6 2 2 2 4 S 5
With complication 45361 43518 NA -3 1 21 -6
Increase in reimbursement NA 24166 125 NA 0 — 0 -7
. Without With Without With Without With
Pulmonary embolism Complications Complications Complications Complications Complications Complications
No complication 19215 19998 NA 5
With complication 31405 30674 NA -2 Abbreviations: NA, not applicable;
Increase in reimbursement NA 10676 53 NA 551, surgical site infection:

UTI, urinary tract infection.
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Complications are costly

Healy MA, Mullard AJ, Campbell DA, Dimick JB. Hospital and Payer Costs Associated With Surgical Complications. JAMA Surg. 2016;151(9):823–830. doi:10.1001/jamasurg.2016.0773



Potential savings by reducing post operative unplanned intubation by smoking :
cessation Cost-saving/Value

Total number of cases 10000

Complication rate 1.85%
S

Cost of intervention 60,000.00

Complication reduction 19%

Risk reduction 0.352%

New complication rate 1.499%
S

Cost of complication 46,400.00

Number of complications 185

Percentage of patients with complications who smoke 41%

Potential number of complications reduced 14.4115
S

Current cost of complications 8,584,000.00

S

VB . = F_ W - V.9



A little bit of history

Sustainable growth rate
introduced in 1997
e designed to control Medicare spending

on physician services by setting annual
targets for expenditure growth

Medicare Access and CHIP
Reauthorization Act (MACRA)
signed in to law on April 16, 2015

* The law aimed to repeal the SGR formula
and establish a new framework to
reward healthcare providers for
delivering high-quality care.

Re-imbursement

Quality Payment Program started

on January 1, 2017
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Presentation Notes
Functioning:
Mechanism: SGR calculated an annual target for aggregate physician expenditures based on factors like economic growth. If actual spending exceeded the target, payment rates for physicians would be reduced to bring spending back in line.
Impact: This formula often resulted in potential cuts to physician payments, causing concern within the medical community and frequent intervention by Congress.
Repeated "Doc Fixes": To avoid steep payment cuts, Congress regularly passed temporary fixes, known as "doc fixes," to override the SGR formula.Instability: This created uncertainty and instability for healthcare providers, making long-term financial planning difficult.

Quality of Care:
Focus on Volume: The SGR formula did not incentivize quality improvements, focusing instead on controlling spending through payment reductions. This approach may have led to a focus on the volume of services rather than the value or quality of care provided.
Limited Investment in Quality: The uncertainty in reimbursement could deter investments in quality improvement initiatives and advanced healthcare technologies.

Medicare Access and CHIP Reauthorization Act (MACRA)
Enactment:
Date: MACRA was signed into law by President Barack Obama on April 16, 2015.
Purpose: The law aimed to repeal the SGR formula and establish a new framework to reward healthcare providers for delivering high-quality care.
Key Components:
Repeal of SGR: MACRA permanently repealed the SGR formula, eliminating the threat of annual cuts to physician payments.
Introduction of QPP: MACRA introduced the Quality Payment Program (QPP) as a new approach to reimbursement.






Re-imbursement

The Quality Payment Program Has 2 Payment
Tracks

An APM is a customized

In MIPS, you may earn MIPS There are APMs payment approach
2 tracks of the Advancesd

developed by CMS, often
Merit-based ¢ designed to provide

Incentive Payment Quality Payment Alternative incentives to clinicians who

System Program: Payment Models are providing high-quality,
high-value care. APMs can
focus on specific clinical
conditions, care episodes,
or populations.

performance-based
payment adjustments for
the services you provide
to Medicare patients.




Re-imbursement

Current Structure of MIPS

Measures Measures Activities Measures
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https://qpp.cms.gov/mips/mvps/learn-about-mvp-reporting-option


Re-imbursement

MVPs: MIPS Value Pathway
Future State of MIPS
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Models of quality of care

Donabedian model

Structural Measures Process measures

Physical and organizational
characteristics where
healthcare occurs.

For eg. number of
anesthesiologists in the group

Actions taken, services
provided.
For eg. Sterile central line
placement

Outcome measures

Effects and outcomes
For eg. Post-operative
pneumonia
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Presentation Notes
Donabedian, A (2005) Evaluating the Quality of Medical Care, The Milbank Quarterly, 83(4):691-729
https://blog.lifeqisystem.com/www.england.nhs.uk/wp-content/uploads/2022/02/qsir-measuring-quality-care.pdf


Models of quality of care

National Quality Forum

Patient Experience

Measures of Patient

Satisfaction and Experience

Efficiency

Measures of resource use and
cost-effectiveness

Population Health

Measures that assess
resource use and the health

of populations

Structural Measures

Physical and organizational
characteristics where
healthcare occurs.

For eg. number of
anesthesiologists in the group

Process measures

Actions taken, services
provided.
For eg. Sterile central line
placement

Outcome measures

Effects and outcomes

For eg. Post-operative
pneumonia
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Donabedian, A (2005) Evaluating the Quality of Medical Care, The Milbank Quarterly, 83(4):691-729
https://blog.lifeqisystem.com/www.england.nhs.uk/wp-content/uploads/2022/02/qsir-measuring-quality-care.pdf
https://www.qualityforum.org/Measuring_Performance/Submitting_Standards/Measure_Evaluation_Criteria.aspx


AQIl - Previous Measures

Measures Removed from 2024 AQI NACOR QCDR Measure Set

Please note the following measures have been removed or retired from the AQlI NACOR registry for QCDR reporting.

Measure ID Measure Title Reason for Removal
AQI56 Use of Neuraxial Techniques and/or Peripheral CMS rejected this measure due to being
Nerve Blocks for Total Knee Arthroplasty (TKA) considered topped-out.

CMS rejected this measure due to being

AQI68 Obstructive Sleep Apnea: Mitigation Strategies considered topped-out.

CMS rejected this measure due to being a
AQIB9 Intraoperative Antibiotic Redosing process-based measure and doesn’t focus
on a quality action or outcome.

Prevention of Arterial Line-Related Bloodstream CMS rejected this measure due to being
AQI73 : :

Infections considered topped-out.

Upper Extremity Nerve Blockade in Shoulder CMS rejected this measure due to being
ABG41 .

Surgery considered topped-out.
ABG43 Use of Capnography for Non-Operating Room CMS rejected this measure due to being

Anesthesia Measure considered topped-out.



Presenter Notes
Presentation Notes
Nerve blocks – not whether it worked or not, but rather, did you do it or not?
Sleep apnea – Not whether you actually had a patient obstructing in PACU or requiring NIV/reintubation but rather, did you do the mitigation strategies?
Did you redoes the antibiotics?
Did you use sterile technique when placing an arterial line?
Did you do an upper extremity nerve block?
Did you use End-tidal CO2?

In each one of these, its not about how you did or whether you provided great quality. Its about whether or not you did great actions. 


Current state

2024 QCDR Measures Available for Reporting through AQl NACOR
Clinicians and groups reporting via Qualified Clinical Data Registry (QCDR) measures to fulfill

requirements for the MIPS Quality component.

NACOR

Quality Institute=

2024 Anesthesia Quality Institute (AQI) National Anesthesia Clinical Outcomes Registry (NACOR) Resources

2024 MIPS Measures Available for Reporting through AQlI NACOR

Clinicians and groups reporting via Qualified Registry or Qualified Clinical Data Registry
(QCDRY) can report Merit-based Incentive Payment System (MIPS) measures to fuffill

requirements for the MIPS Quality component. Download full MIPS measure specifications from

CMS. The naming convention for MIPS measures is “Quality ID XXX or “QID XXX".

Me?[s’ure Measure Title Measure Type Me:la;ure Measure Title Measure Type
AQI18 Coronary Artery Bypass Graft (CABG): Prolonged Inverse Measure — QID 047 Advance Care Plan Process — High
Intubation High Priority _ E— ' Priority :
Process — High QID 130 Documentation of Current Medications in the Medical Prpcgss — High
AQIl48 Patient-Reported Experience with Anesthesia o 9 Record Priority
Priorty QID 155 | Falls: Plan of Care Process — High
Adherence to Blood Conservation Guidelines for ) Priority .
AQl49 E:(?Fr;(g?c Operations using Cardiopulmonary Bypass Composite QlD 182 Functional Outcome Assessment E:%?%sls — High
AQI5 Avoidance of Cerebral Hyperthermia for Procedures Outcome — High QlD 226 Preventive Care and Screening: Tobacco Use: Process
Involving Cardiopulmonary Bypass Priority Screening and Cessation Intervention
. . , Process — High Preventive Care and Screening: Screening for High
AQle7 Consultation for Frail Patients Priority QID 317 Blood Pressure and Follow-Up Documented Process
Intermediate
AQI71 Ambulatory Glucose Management Process QID 404* Anesthesiology Smoking Abstinence Outcome - High
. . : Process — High Priority
AQI72 Perioperative Anemia Management - _H
P g Priority QID 424* Perioperative Temperature Management Sﬁ;ﬁﬁ;ﬂe High
ABG44* Low Flow Inhalational General Anesthesia Pracess — High QD 430+ | Prevention of Post-Operative Nausea and Vomiting Process — High
Priority (PONV) — Combination Therapy Priority
; : Intermediate - . o .
« | Intraoperative Hypotension among Non-Emergent . QID 463+ | Prevention of Post-Operative Vomiting (POV) — Process — High
ePreop31 Noncardiac Surgical Cases Ol.Jtclome — High Combination Therapy (Pediatrics) Priority
Priority Continuity of Pharmacotherapy for Opioid Use Disorder | Process — High
*ASA LICENSED THIS MEASURE FROM ABG QID 468 (OUD) Priority
**ASA LICENSED THIS MEASURE FROM Provation 5 v
* ; ; utcome — Hig
QID 477 Multimodal Pain Management Priority
QID 487 Screening for Social Drivers of Health Process — High
Priority

*Measures with an asterisk (*) are included in the CMS-recommended Anesthesiology Measure Set.
Eligible clinicians and groups are not required to report these measures towards the six measures
required for the MIPS Quality Component but may find them applicable to their practice.




Patient Safety and Support of
Positive Experiences with
Anesthesia

MVP ID: GOO59

Most applicable medical specialty(s):
Anesthesiology

The Patient Safety and Support of Positive Experiences with Anesthesia MVP focuses on
increasing quality of anesthesia care, improving postoperative outcomes, promoting patient
safety, and enhancing satisfaction for patients receiving anesthesia. The measures are used
for a variety of surgical procedures that anesthesiologists deliver care for, and are broadly
applicable to anesthesiologists practicing within ambulatory, outpatient, and inpatient
hospital settings.
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https://qpp.cms.gov/mips/explore-mips-value-pathways/2024/G0059



Current state

2024 QCDR Measures Available for Reporting through AQl NACOR
Clinicians and groups reporting via Qualified Clinical Data Registry (QCDR) measures to fulfill

requirements for the MIPS Quality component.

NACOR

Quality Institute=

2024 Anesthesia Quality Institute (AQI) National Anesthesia Clinical Outcomes Registry (NACOR) Resources

2024 MIPS Measures Available for Reporting through AQlI NACOR

Clinicians and groups reporting via Qualified Registry or Qualified Clinical Data Registry
(QCDRY) can report Merit-based Incentive Payment System (MIPS) measures to fuffill

requirements for the MIPS Quality component. Download full MIPS measure specifications from

CMS. The naming convention for MIPS measures is “Quality ID XXX or “QID XXX".

Me?[s’ure Measure Title Measure Type Me:la;ure Measure Title Measure Type
AQI18 Coronary Artery Bypass Graft (CABG): Prolonged Inverse Measure — QID 047 Advance Care Plan Process — High
Intubation High Priority : _ : Priority
Process — Hiah QID 130 Documentation of Current Medications in the Medical Prpcgss — High
AQIl48 Patient-Reported Experience with Anesthesia o 9 Record Priority
Priortty QID 155 | Falls: Plan of Care Process — High
Adherence to Blood Conservation Guidelines for i Priority .
AQI49 Cardiac Operations using Cardiopulmonary Bypass Composite QD 182 Functional Outcome Assessment Process — High
(CPB) Priority
AQIES5 Avoidance of C_)erebral Hyperthermia for Procedures Ol_Jtcpme — High QID 226 grevenfﬂve C%r% and S;Cl”e;?nlngi Tobacco Use: Process
Involving Cardiopulmonary Bypass Priority creening and Cessation Intervention
. . . Process — High Preventive Care and Screening: Screening for High
AQI67 Consultation for Frail Patients Priority QID 317 Blood Pressure and Follow-Up Documented Process
Intermediate
AQIT1 Ambulatory Glucose Management Process QID 404* Anesthesiology Smoking Abstinence Outcome - High
. . . Process — High Priority
AQI72 Perioperative Anemia Management - EyTT
P g Priority QID 424* Perioperative Temperature Management Sﬁ;ﬁﬁ;ﬂe High
ABG44* Low Flow Inhalational General Anesthesia Pracess — High QID 430+ | Prevention of Post-Operative Nausea and Vomiting Process — High
Priority (PONV) — Combination Therapy Priority
. . Intermediate : ; . ;
« | Intraoperative Hypotension among Non-Emergent . QiD 463+ | Prevention of Post-Operative Vomiting (POV) — Process — High
ePreop31 Noncardiac Surgical Cases Ol.Jtclome — High Combination Therapy (Pediatrics) Priority
Priority Continuity of Ph therapy for Opioid Use Disorder | P High
*ASA LICENSED THIS MEASURE FROM ABG QID 468 (gl’]l'j’;”' y o Fharmacotherapy for Lploid Lse Lisorder p[%‘iﬁis —Hig
**ASA LICENSED THIS MEASURE FROM Provation -
QID 477* Multimodal Pain Management Sqtcpme — High
riority
QID 487 Screening for Social Drivers of Health Erpcgss — High
riority

*Measures with an asterisk (*) are included in the CMS-recommended Anesthesiology Measure Set.
Eligible clinicians and groups are not required to report these measures towards the six measures
required for the MIPS Quality Component but may find them applicable to their practice.




e Hospital-Wide, 30-Day,
All-Cause Unplanned
Readmission (HWR)
Rate for the Merit-
Based Incentive
Payment System (MIPS)
Groups

The outcome for this measure is
any unplanned readmission to a
non-federal, short-stay, acute-

care or critical access hospital
within 30 days of discharge from
an index admission.

/ ° ° ° ° ° ° \
¢ Clinician and Clinician

Group Risk-standardized
Hospital Admission
Rates for Patients with
Multiple Chronic
Conditions

The outcome for this measure is
the number of acute unplanned
admissions per 100 person-

years at risk for admission
during the measurement period.




il Assessing the Quality of
Anesthesia Quality Metrics

108 anesthesia quality metrics have been described? and
classified as outcome, process, or structure of care indicators.

Only 55 are anesthesia specific

VALIDITY §
Face I 100% of those measures had face validity
Content I 40% had construct or content validity
- Construct I 38% had high levels of supporting evidence

Patient-reported postoperative outcomes could be measured.
However, they have poor to moderate (0 to 58%) positive agreement
with chart review outcomes,? undermining construct validity. @

Of the National Quality Forum'’s
637 endorsed metrics,? only 6 . By 2021, metric performance
are anesthesia quality metrics. will alter CMS reimbursement

39 are surgery spedific, by at least 9%.*

and 67 are shared.

Additional efforts to develop
- and validate anesthesia quality
- metrics are needed.

The rest are not applicable.
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Research | Open access | Published: 31 July 2023 Acccpted

Anesthesia quality indicators to measure and improve

132 items related to quality in anesthesia determined by Consensus
your practice: a modified delphi study

literature search Items

Round 1: 132 items circulated to expert pand\
85 items reached consensus (83 accept, 2 reject)

47 did not reach consensus :
9 items generated by expert panel

56 items advanced to next round

¥

Round 2: 56 items circulated to expert panel\
13 items reached consensus (11 accept, 2 reject)

43 items did not reach consensus 04
Similar items condensed )

37 items advanced to next round

2

May-Sann Yee & & Jordan Tarshis

BMC Anesthesiology 23, Article number: 256 (2023) | Cite this article

\

2373 Accesses | Metrics

(
\

\

/

_—y

) 4

Round 3: 37 items circulated to expert panel
7 items reached consensus (5 accept, 2 reject) et | 99

30 items did not reach consensus

Total items after reduction of redundancy ﬁ " @

-
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Yee, MS., Tarshis, J. Anesthesia quality indicators to measure and improve your practice: a modified delphi study. BMC Anesthesiol 23, 256 (2023). https://doi.org/10.1186/s12871-023-02195-w



Airway complications (greater than 3 attempts at intubation, cannot intubate/cannot ventilate, laryngospasm, hypoxia,
dental/soft tissue injury)x*

Incidence & duration of perioperative adverse events including hypoxia, hyper/hypocarbia, hyper/hypothermia,
hyper/hypoglycemia, anesthetic, overdose

Number of medical errors (patient receiving wrong drug, drug dose, wrong surgical site, wrong blood product etc)
Degree & duration of hypotension on induction (SBP < 80)

Patient satisfaction (composite patient experience)

Medication error with wrong medication or wrong dose given

Postoperative residual neuromuscular blockade (ToF < 0.9 measured 15 min after arrival to PACU, clinical residual
weakness) requiring intervention by an anesthesiologist to treat inadequate reversal of neuromuscular blockadex

Temperature less than 35.5 Celsius on arrival to PACU*
Complications of neuraxial block (failed block, inadvertent dural puncture, high block, infection, neurologic

Incidence of severe PONV (2 or more episodes of severe nausea/vomiting over 6 hours apart OR requiring more than 2

Type

Process and
outcome

Outcome

Process

Outcome

Outcome

Process

Outcome

Outcome

Outcome

Outcome

93

86

79

71

79

71

71

71

64

64
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Yee, MS., Tarshis, J. Anesthesia quality indicators to measure and improve your practice: a modified delphi study. BMC Anesthesiol 23, 256 (2023). https://doi.org/10.1186/s12871-023-02195-w



BJ A British Journal of Anaesthesia, 128 (1): 174—185 (2022)

doi: 10.1016/).bja.2021.09.027
Advance Access Publication Date: 2 November 2021

Quality and Patient Safety

QUALITY AND PATIENT SAFETY

Core Outcome Measures for Perioperative and Anaesthetic Care
(COMPAC): a modified Delphi process to develop a core outcome set
for trials in perioperative care and anaesthesia

Oliver Boney"**, S. Ramani Moonesinghe™?, Paul S. Myles®, Michael P. W. Grocott™®, and the
StEP-COMPAC group

* Mixed methods study

* Qualitative then gquantitative — modified
Delphi Process

e Round 1 & 2

» 265% of respondents from either stakeholder
group scored the outcome 24 (i.e. ‘important’
or ‘very important’), AND

» ¢<20% of respondents from that stakeholder
group scored the outcome <2 (i.e. ‘not very
Important’ or ‘not at all important’).

e Round 3

* Face-to-face consensus workshop

* Small group discussions + plenary discussion
e Qutcomes scored as 2 — core

* Qutcomes scored as 1 — desirable

* Qutcomes scored as 0 - excluded

Phase One:
Systematic review

Phase Two: P-CoMMa$S
stakeholder consultation

. @
(<}]
Q
£
|
s
=
c S
_:—
ﬁ_d)
a

Systematic review of perioperative
RCT outcome selection and reporting

Categorisation of reported outcomes, and
development of questionnaire for Phase Two

Recruitment of participants from 30
NHS hospitals in England and Wales

Surgical patients and Perioperative healthcare
their carers (n=2489) professionals (n=1497)

Development of 66-outcome longlist and online
Delphi survey by COMPAC Steering Group

Y
Delphi Round One (n=67)

R 9 Outcomes discarded as failed
to meet retention criteria

Y

Delphi Round Two (n=43)

2 Outcomes discarded,
3 Pairs merged

Y
Face-to-face consensus
workshop (n=26)

Final COS
(8 Core outcomes, 4 additional
important patient-centred outcomes)




Outcome domain Core outcome(s) Corresponding StEP endpoints
Overall mortality (death rate) after an operation Organ failure and survival
Mortality/survival

. . .29
Overall long-term survival (e.g. after a cancer operation) Cancer and long-term survival

Major (serious) postoperative complications and adverse events (using accepted, validated definitions of major and minor complications)

. . —_— . 26-28,30,31
Perioperative complications Various
Complications and adverse events causing permanent disability or harm
Total number of days spent in hospital for the operation
Resource use Health resource use
Unplanned hospital readmission within 30 days of operation
. N . - . 32
Short-term recovery after surgery Discharge destination from hospital (e.g. own home/rehab facility/care home), level of dependence (need for carers), or both Patient comfort
. . . . . . 25
Longer-term recovery after surgery Overall health-related quality of life (using a validated scoring tool) Patient-centred outcomes
Additional important patient-centred outcomes to be considered for inclusion
Pain (incidence/severity/duration)
Short-term recovery after surgery Nausea with or without vomiting (incidence/severity/duration) Patient comfort32

Mental, emotional, and psychological wellbeing

Overall success/failure of surgery Patient satisfaction with their operation, willingness (with hindsight) to choose the same again, or both Patient-centred outcomes



Table 3. Level of Scientific Evidence on Which Prescriptive Indicators (Recommendations) Are Based

Indicators

Evidence Score for Prescriptive
Measures {Ouford Center for
Evidence Scala)

Documented preanesthetic patient consultation (nine indicators)

Electrocardiographic tracing according to departmental or other established protocols

Procedura with an anesthesiologist in attendance whare the anesthesia record substantially comply with
Australian and New Zealand College of Anaasthetists requirements

Patients who have received a preanasthesia assessment before the day of surgery

Patients receiving a blood transfusion in accordance with National Health and Meadical Research Council
guidelines during the procedura with an anesthesiologist

Patients who undergo a procedure with an anesthesiologist in attendance where there IS an assistant to
the anesthesiologist

Adequate perioperative managemant of patients' current medications

Patients undergoing a procedure with an anasthesiologist who have documented evidence of a
postanesthasia review/other procass

Patients with a history of postoperative nausaa and vomiting to whom a prophylactic antiemetic has
been administersd

Patients with analgesia adequate enough to allow acute rehabilitation

Patients with pain intensity scores regulary recorded by nursing staff

Patients receiving prescribed antismetic treatment when nausea and vomiting are present during acute
paln managemeant

Nurse reading acute pain protocols

Comprehensive planning for pain managermeant

Surgical patients having an order for an antibiotic to be given within 1 h (2 h if fluoroquinolona or
vancomycin) before the surgical incision

Surgical patients with adminlstration of a prophylactic antiblotic within 1 h (2 h if fluorequinolona or
vancomycin) before the surgical incision (two indicators)

Surgical patients for whom first= or second-genearation caphalosporin prophylaxis ks indicated and who
had an order for cefazolin cefuroxime

Noncardiac surgical patiants who recelved prophylactic antiblotics and have an order for discontinuation
within 24 h of surgical end time (two indicators)

Cardiac surgical patients who recelved prophylactic antibiotics and who have an order for
discontinuation within 48 h of surglcal end time

Surgical patients who had an order for vanous thromboembollsm prophylaxis to ba givan within 24 h
bafore incislon/after surgery end (two indicators)

Patients for whom central venous catheter was inserted with all elements of sterile barrier technique
followead

Patients for whom active warming was used intracperatively or ona body temperature = 36°C recorded
within 30 min before or after anesthesia and

Prophylactic antibiotic selection for surgical patients according to current recommeandations

Cardiac surgery patients with controlled 6 AmM postoperative serum glucose

Coloractal surgery patients with immeadiate postoperative normotharmia

Surgery patients on a g blocker before arrival who received a g blocker during the perloperative period

Patients with isoclated coronary artery bypass graft documented to have received preoperative 3
blockade

Surgery patients who recaived approprate vanous thromboambolism prophylaxis within 24 h before
surgery 1o 24 h after surgery

5
5
5

1b=4

&oonon

T1a=2b

1a=2b

T1a=2b

1a=2b

1a=2b
1a
1b=3b
1a=2b
1b
1a=1b
1a=1b

1a=2b
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* Process indicators offer great promise as quality improvement
tools as they often define targets that have to be reached. They
reflect the care that clinicians are delivering day to day and can
be incorporated into routine data collection. Clinicians feel
accountable for them, rather than for outcome measures that
may be affected by other variables.32

 However, they have to be used cautiously, even if links to
causal outcomes have been demonstrated. A clinician may
perform well in one process but not in another. If the indicators

do not cover all the frocesses that can affect outcomes, they
may be misleading.22



https://www.bjanaesthesia.org/article/S0007-0912(17)53939-2/fulltext#bib39
https://www.bjanaesthesia.org/article/S0007-0912(17)53939-2/fulltext#bib39

Can anesthesiologists affect outcomes?

Operating room




Can anesthesiologists affect outcomes?

Complication

Risk Mitigation Prevention

Preoperative

optimization Operating room

Rehabilitation




Adult NSQIP Real Time Risk Adjusted Reports

Postop Morbidity Occurrences
January 1, 2022 to April 30, 2024 (quarterly)

RATE (%)

10

Red line- our risk adjusted rates
Gold line — benchmarking rates




Adult NSQIP Real Time Risk Adjusted Reports

Postop Renal Failure Occurrences
January 1, 2022 to April 30, 2024 (quarterly)

RATE (%)

4
- Red line- our risk adjusted rates
Gold line — benchmarking rates
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Adult NSQIP Real Time Risk Adjusted Reports

Postop Unplanned Intubation Occurrences
January 1, 2022 to April 30, 2024 (quarterly)

RATE (%}

Red line- our risk adjusted rates
Gold line — benchmarking rates




Adult NSQIP Real Time Risk Adjusted Reports

Postop Pneumonia Occurrences
January 1, 2022 to April 30, 2024 (quarterly)

RATE (%)

2
T - Red line- our risk adjusted rates
— _ Gold line — benchmarking rates
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January 2023

Pulmonary
Improvement
Journey

Team Members

December 2022

Repositioning of patient's
heads in PACU Bays
(Head First)

ETCO2 Education for PACU

Follow up Audits performed on
ETCO2 compliance

July 2023

RN Allocation for Patient Call Backs
PEEP Adjustments to Adult OR
Anesthesia Machines

September 2023

Perioperative Website for
Patient Instructions
Developed

November 2023

Implemented Intrapercussive
Ventilation (IPV) Equipment
with education and SOP

April 2023

Added cardiac service line to
the standardized ERAS
program which now includes
CT, EGS, COLO, Ortho,
Bariatric, & GYM surgeries

ICU to OR Vent Transport Education

Preoperative CHG Mouthwash
Implemented for all patients

Precpeartive Jet Nebs for patients
with respiratory conditions

Nurze Residency Education

Ventilated Patient Maobility Initiated

SAT/SBT Order Sets
Inpatient Unit White Board Refresh
ICough Measures for inpatient
units with focus on oral care and
mobility
Population Health Partnership for
high risk patients

MNurse driven pulmonary orderse




Moving forward

@

N
Modified Delphi Study for Focus on extractability Conslildzr eSt_ab“fshment %fa_Geordgia
U.S. based metrics focused rather than self-reporting collaborative for anesthesia an

perioperative medicine quality
on outcomes metrics and outcomes
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MEDICAL MALPRACTICE

How to stay out of the Courtroom.

Joscelyn Hughes
Bendin Sumrall & Ladner, LLC
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What is Medical Malpractice?

Medical malpractice is when a doctor
or other health care provider treats a

patient in a manner that deviates from
the medical standard or care, and the
patient suffers harm as a result. '




Whatis the stand
care in Georgia?
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* The degree of care and skill

ordinarily employed by t
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profession generally under

similar conditions and li
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surrounding circumstances.

0.C.G.A.851-1-27.

* This is a NATIONAL standard
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0.C.G.A §9-11-9.1 —Expert Athdawit

* |n any action for damages
alleging professional
malpractice the plaintiff shall be
required to file with the
complaint an affidavit of an
expert competent to testify,
which affidavit shall set forth
specifically at least one
negligent act or omission
claimed to exist and the factual
basis for each such claim.




How do you explain
reasonableness to a jury?

* The Medicine

* Medical Record Documentation
* Expert Reviews

* You. Your presentation.




Common Reasons
Anesthesiologists end up in
the Courtroom.

- Poor pre-operative evaluation.
- Errorsin the operating room.
- Code Response.

- Rare outcomes that are catastrophic.

- Same-day surgery.



Pre-Op Evaluation

Medical as of 6/22/2018 ED Quick Updates - Mon June 18, 2018

Vedical last reviewed by NNENEGNTNGEG " 6/22/2018

Past Medical History Row Name Ll
Diagnosis Date Comments Quick Updaies
Anesthesia complication . — reso distress after extubation . oooee..... Quick Updales - Free Pt presents 1o the ER
Asthma — mother staies not asthma "asthmaic Text with mother with cla fever
symptoms only", mother states it is with associated nfv since
controlled now, no issues for 2 months parlier today. Pt also with

nasal congastion, but
mother states ptis always

Relevant Problems | argessdmicts
No relevant active problems premature at birth.

Mother states pt's faver
was 103F at home, but
ehe gava him Mefrin priar

Anesthesia Plan to arrival to ER. Ho active
n'v noted at this ime. Flu
AsA 2 : swab sant. Vil eontinues

to monitor. =JB

Anesthesia Plan: General (Former premi 24 weeks oh vent for a while Now with some reactive airway hx
clear today)

It is a departure from the standard of care for physicians caring for
pediatric patients presenting for an elective surgical procedure requiring general anesthesia who
have a medical history of reactive airway disease, post extubation respiratory distress, asthma,
prolonged ventilator dependence at birth, sleep apnea and a recent diagnosis of upper respiratory

infection, to allow such patients to undergo general anesthesia.



Pre-Op Evaluation
NP R T R T ey Tl

[ P—
ASA Risk Hatus:

Sysloic BP - 84

Cizstabc BP - B4

Maan BF - AN

2 Q. Do youremember if the anesthesiologist came by

3 after your mom had received the three medications or
4 before, do you recall?
5 A, [Ibelieve it was after. ) . .
6 Q. Anddo you believe you told the a) Failing to postpone the 2/2/18 elective surgery due to the patient’s elevated
7 anesthesiologist that your mom was having complaints of
& right visual changes, blurriness, unable to see? .
9 A No. Ttold the nurses. blood pressure and symptoms of neurological change;
10 Q. Soyoudo not believe that you told the
11 anesthesiologist about your mom having visual

12 disturbances before the procedurc on Febuary 20d — D) Failing to appropriately manage the patient’s blood pressure intraoperatively to
13 A, No.

14 Q. --isthat correct? .

15 A Thats correct. prevent severe hypotension.
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Violations: - likely violated the standard of care by failing to lower
the F102 level from 100% to 30% or less prior to the activation of the Bovie.
As overwritten, the anesthesia record shows that - dropped the FiO2
level from 1.0 (100%) to .03 (30%) at around the time of the fire. But the 0.3
figure has been written over the original entry, so that the original number is
unreadable. That change, moreover, has been made without initials or other
annotation to call out and verify the change—conduct that itself violates the
likely failed to drop the FiO2
level from 100% to 30% in the first place, in violation of the standard of care.

Even assuming that -did lower the F102 level to 30%, she violated
the standard of care by failing to preclude the use of the Bovie for least 3-5
minutes, to allow the oxygen-rich air to dissipate.

standard of care. Based on these facts,

The requirements - violated applied with particular force here,
because - herself controlled and had introduced the oxygen-rich air,
and because she knew or should have known that the Bovie could be used.

Time:
'ﬂz L/M !FIC’-‘:!""‘E 55‘.

(a) ThePlaintiff did not need supplemental oxygen, and the Defendants should not have
administered it.

(b} Ifthe Plaintiffhad needed supplemental oxygen for some reason not documented in
the medical records, the Defendants should not have placed the Plaintiff’ on supplemental
oxygen in a high fire risk procedure without using a closed oxygen delivery system.

(¢} The Defendant physicians failed to communicate during the procedure to ensure
that no oxygen was flowing when. cleciric cauterization devices were used and that any
accumulated oxygen be allowed to dissipate prior to the use of any clectric cauterization

equipment.



Error in the Operating Room
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Code Response
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Code Response

AR
smn::rmnmmnl A 4 + 4 4 e + pal e | =&
o Bhydhm S S SR g | SE S$d sE | ok | 58 —
Heort Rorterrin gy | g0 | Bo | e§) S5 | Bo | Bu | TT | 2hl —
Mode of festirotonmatee o) £ | g | my | By | BV | BY m} BV | e |
B tefin ”"‘HIII e T wifag | 89 fﬁ J‘rff‘ﬂ Yl 3 — —_
s B
ABD Shock {in jociuy)
el in jouvles
Trosnscu NS acing
Arrkodoruns 300 ma 1Y puh . - — .
Amiodeenne 150 ma W sush Backing up from the time he was pronounced dead, this means CPR started at no later than
:::Hnaj mg 16:10. Based on the information available during my review, CPR was not indicated at this time,
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Code Response
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and [ doparted from the standard of cave in the care snd treatment
of I » p:diatric patient presenting to the Pediatric Inténsive Caie Unit with
a past medical history of reactive airway disessp and an immediate history of post-opérative
respitatory distvess and difficult intubation by failing to. dpproptiately monitor his respirdtory statas,
including kils end tidel CO2, and iniﬁrvcnc'dpprapﬁmf‘;ly to prevenl cardiac arrest.
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Rare Outcomes that are Catastrophic

Don’t panic.
Think medicine first.

Document thoroughly, but do not alter the medical records.
ANESTHESIA b SURGERY
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Medical Records

Stay Away
Document from

FACTS Adjectives

Bleeding Large.
occurred Excessive.
at 19:05 Massive.

Do not
accuse

others.

Surgeon

caused injury.

VS.
Aninjury
occurred.

Do not
guess.

Do not
assume.

Copy and Paste
With CAUTION

A\

15



Medical Record Documentation

Anesthesiologist

. — ———— —— = —p——p —— - = —_

he was on ant coagulation F'TA, acimitbed to EUH on 11.-*4"-'.;r £7 for heart transplant. He
unclerwent heart transplant on 11/2, which was complicated intra-oparatively by
transectfon of the LYAD inflow cannula and massive bleeding/hypotension and
requirement of emergant VA-ECMO, which he remains on today. He has required

Surgeon

16



What can you testify about in a lawsuit?

1) Your personal knowledge.

2) Your routine practice.
3) Refresh your recollection by reviewing the

medical records.




What is privileged?

Attorney — Client

Husband — Wife

Clergyman (Priest/Rabbi)
Psychiatrist/Psychologist — patient

Peer-Review - O.C.G.A. 31-7-133

(a) Except in proceedings alleging violation of this article, the proceedings and records of a review
organization shall be held in confidence and shall not be subject to discovery or introduction into
evidence in any civil action; and no person who was in attendance at a meeting of such organization
shall be permitted or required to testify in any such civil action as to any evidence or other matters
produced or presented during the proceedings or activities of such organization or as to any findings,
recommendations, evaluations, opinions, or other actions of such organization or any members thereof.




What is privileged?

Fuck. [ st oot

here. I'll go see him but gotta
iin ED.

“ meet
Northside has no surgical
records for the big lady

This is my pt. Very
disappointing.

death was avoidable.

No way that guy hasn't berf'd.

I
Totally. He has peritonitis

Those fuskiv pots We just reordered Abx for stat
and sending urine and blood

TT3 transfer

Secic

Pottery to the neck
Intubated lol




What is privileged?

NG tube is out and she is getting ice
chips had her wound vac changed
loday

Is she on TPN?

I think she still is L e Abbod s " Sep 4, 2018, 10:41 AM

Hope you had a _nvigé‘
holiday. Is Kameron
At least icp better... getting better?

Ok. Can you check?

Thx for your help!

Yeah she still is




Georgia Composite Medical Board

Executive Director Chairperson
LaSham Hughes, MBA 1. Jeffrey Marshall, MD, FACC

Viee Chairperson
Ronnic Wallace, MBA

2 Peachtree Street, NW » 6 Floor = Atlanta, Georgia 30303 » (404) 656-3913 » www.medicalboard.georgia.gov

I
Re: MU
Dear Dr. IR
The Georgia Composite Medical Board has received a formal complaint against you. At this
time, we are at the inft i hering stage of our i igation into this plaint and have
not initiated formal proceedings in this matter. The complai the following:

* Alleged physician G

The Board respectfully requests that you provide a written response to the allegations of
this complaint within fifteen (15) days of the receipt of this letter. Additionally, please
provide a certified (notarized) copy of the patient’s records. SEND ORIGINAL

R ATION FORM ON COPIES CANNOT BE ACCEPTED BY THE BOARD, A
subpoena is attached to facilitate the release of the records. If you no longer have access or are
no longer custodian of the records, please call to inform of such so that arrangements can be
made to properly obtain them. A records certification form is also enclosed for your
convenience. Please return the original notarized certification along with the records. Upon
receipt of your response to the complaint, a review of the investigative file will be made by the
Board as to whether further action is warranted.

Ths_mk you in advance fo; your cooperation in this matter. You will be advised of any Board
action when a final decision has been rendered. If you have any questions, please contact Alexis
Nelson at 404-463-8903 or by email at alexis.nelson@dch.ga.gov.

Sincerely,

S

Patricia Sherman
Enforcement Supervisor
PS/an

An Equal Opportunity Emplayer

§ 43-34A-6. Right to file grievance with state board; display of declaration
of rights in waiting rooms; board review of complaints; inclusionin

physician profile

"The patient has the right to file a grievance with the Georgia Composite
Medical Board concerning the physician, staff, office, and treatment received.

The patient should either call the board with such a complaint or send a
written complaint to the board.

The board must review every complaint received to determine if there is

sufficient evidence to warrant an investigation according to a procedure
established by board regulation. Only investigated complaints upon which the
board has taken disciplinary action shall be included in a physician's profile.

THIS IS CONFIDENTIAL; IT IS NOT PUBLIC KNOWLEDGE.



GA Composite Medical Board Discipline

Close the matter

Letter of concern

Private Consent Order

Public Consent Order







CME Claiming

Please follow the directions below to complete the meeting evaluation and claim credits. Once you are enrolled for the activity an email is sent to the
email address that is listed on your ASA account. Don’t try and claim until you receive an email from the ASA. If you experience difficulties logging in
or no longer have access to that email, don't hesitate to contact jpmeetings@asahg.org, and we will be happy to assist you.

Please do not create a duplicate account, your credit will not track to duplicate account.

NO ASA ACCOUNT
If you do not have an account with ASA, an email will be sent to you to create a free account.

ACCESSING THE WEBPAGE
Click the link below and log in using the email on your ASA account and password.

https://education.asahqg.org/course/view.php?id=4179

RETRIEVING YOUR PASSWORD
You can retrieve or set a new password by entering your email address at: https://www.asahqg.org/member-center/forgot-password

CLAIMING CREDIT
Please complete the steps below to evaluate the activity and claim CME.

1. Complete the evaluation.
2. Click on the certificate, enter the credit you are claiming.
3. Print your certificate or save it as a PDF for your files.

Please note you must claim your credits for this course by December 31, 2024. You will NOT be able to claim credits after this date.

Jointly Provided by...



mailto:jpmeetings@asahq.org
https://education.asahq.org/course/view.php?id=4179
https://www.asahq.org/member-center/forgot-password
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