
MHIF Cardiovascular Grand Rounds | 
December 2, 2024

Short of Breath and Out of Time:
Pulmonary Pitfalls in Cardiogenic Shock

Kevin Buda
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JACC, Volume 84. Sep 2024. https://doi.org/10.1097/ALN.0000000000005201
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J Cardiac Fail, Volume 30. May 2024. https://doi.org/10.1016/j.cardfail.2024.01.012

Our V-A ECMO Experience
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Methods and Results

Multi-system 
organ failure, 

33%

Shock, 32%

Neurologic, 
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Bowel 
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Cause of Shock

16 anoxic 
brain injuries

10 strokes

Wind and water:
Managing the lungs when the heart fails
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Eur Heart J Acute Cardiovasc Care, Volume 12, Issue Supplement_1, May 2023, zuad036.108, https://doi.org/10.1093/ehjacc/zuad036.108
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Decreased preload, 
barotrauma

Atelectrauma

Anesthesiology, Volume 15. Oct 2024. 
https://doi.org/10.1097/ALN.0000000000005201
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Kjaergaard et al. Anesthesiology, Volume 15. Oct 2024. https://doi.org/10.1097/ALN.0000000000005201

Kjaergaard et al. Anesthesiology, Volume 15. Oct 2024. https://doi.org/10.1097/ALN.0000000000005201
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Kjaergaard et al. Anesthesiology, Volume 15. Oct 2024. https://doi.org/10.1097/ALN.0000000000005201

Kjaergaard et al. Anesthesiology, Volume 15. Oct 2024. https://doi.org/10.1097/ALN.0000000000005201
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Kjaergaard et al. Anesthesiology, Volume 15. Oct 2024. https://doi.org/10.1097/ALN.0000000000005201

Kjaergaard et al. Anesthesiology, Volume 15. Oct 2024. https://doi.org/10.1097/ALN.0000000000005201
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Kjaergaard et al. Anesthesiology, Volume 15. Oct 2024. https://doi.org/10.1097/ALN.0000000000005201

Eur Heart J, Volume 41, Issue 12, 21 March 2020, Pages 1286–1297, https://doi.org/10.1093/eurheartj/ehz552

19

20

10 of 38



MHIF Cardiovascular Grand Rounds | 
December 2, 2024

Kjaergaard et al. Anesthesiology, Volume 15. Oct 2024. https://doi.org/10.1097/ALN.0000000000005201
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But what mode of IMV do I use? 

O2 Much? Striking an oxygen balance
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Eur Heart J Acute Cardiovasc Care, Volume 13, Issue Supplement_1, April 2024, zuae036.138, 
https://doi.org/10.1093/ehjacc/zuae036.138
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Oxygen Targets
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Peaceful but perilous:
Sedation management in Cardiogenic Shock

Sedation

Eur Heart J Acute Cardiovasc Care, Volume 12, Issue 4, April 2023, Pages 246–256, https://doi.org/10.1093/ehjacc/zuad009

The content of this slide may be subject to copyright: please see the slide notes for details.
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Induction Agent
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Putting it together: non-cardiovascular 
considerations in cardiogenic shock

35

36

18 of 38



MHIF Cardiovascular Grand Rounds | 
December 2, 2024

37

38

19 of 38



MHIF Cardiovascular Grand Rounds | 
December 2, 2024

Future directions
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Questions

Degrees of distress
Temperature management in CS
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Between a rock and a hard pulse:
BP management in CS

American Indian Cardiovascular 
Health: Minnesota Focus

Krishna Prabhu, MD, MSc

General Cardiology Fellow

Minneapolis Heart Institute at Abbott Northwestern Hospital

Hennepin County Medical Center

Minneapolis, MN

12/2/24
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Objectives
• Geography of Minnesota’s American Indian Reservations

• Disparities in burden of cardiovascular disease among 
American Indians

• Challenges in prevention and treatment of cardiovascular 
disease

• Opportunities and assets for care delivery
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“Red Lake Reservation is mostly water.  It is a 
beautiful place, unlike any other in America.  
For starters, Upper and Lower Red Lake are 
almost completely undeveloped.  Elm, ash, 
and maple march down to the water’s edge.
- David Treuer, Rez Life
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CARDIOVASCULAR DISEASE 
BURDEN DISPARITIES
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Cardiovascular disease burden of American Indians

• 1970-1980s notion from available data that American Indians 
had lower rates of cardiovascular disease than other Americans
• All from retrospective data from the Indian Health Service
• Born out of a lack of empirical data was the Strong Heart Study
• Prospective cohort study 4549 patients from Arizona, Southwestern 

Oklahoma, North Dakota, South Dakota
• Baseline exam with EKG, labs (lipids, A1c, albuminuria, obesity 

measures)
• Surveilled patients over time to detect new diagnoses

Howard BV , Lee ET , Cowan LD , et al. Rising tide of 
cardiovascular disease in American Indians: the Strong Heart 
Study.  Circulation. 1999;99(18):2389-2395.

Strong Heart Study
- Strong Heart found men and women had 

rates of coronary artery disease that were 
twice that of comparable US general 
population cohorts

- Risk factors for coronary artery disease 
include: diabetes, HTN, HLD, 
macroalbuminuria

Howard BV , Lee ET , Cowan LD , et al. Rising tide of 
cardiovascular disease in American Indians: the Strong Heart 
Study.  Circulation. 1999;99(18):2389-2395.
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Cardiovascular disease burden of American 
Indians

• Retrospective analysis of Medicare data for self identified 
American Indian patients between 2015-2019
• Burden of heart failure 22% amongst Medicare cohort of American 

Indians vs 14% in comparable cohorts

• Burden of CAD 37% amongst Medicare cohort of American Indians, vs 
27% in comparable cohorts

Eberly LA, et al. Cardiovascular Disease Burden and Outcomes 
Among American Indian and Alaska Native Medicare 
Beneficiaries. JAMA Netw Open. 2023 Sep 5;6(9):e2334923.

Cardiovascular disease burden of American 
Indians

Regional Differences in Indian Health, 2012 Edition. U.S. 
Department of Health and Human Services, Indian Health Service, 
Office of Public Health Support, Division of Program Statistics
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Cardiovascular disease burden of American 
Indians

Source: https://www.ihs.gov/careeropps/where-we-
work/

Regional Differences in Indian Health, 2012 Edition. U.S. 
Department of Health and Human Services, Indian Health Service, 
Office of Public Health Support, Division of Program Statistics
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Upper Midwest CV Burden

Regional Differences in Indian Health, 2012 Edition. U.S. 
Department of Health and Human Services, Indian Health Service, 
Office of Public Health Support, Division of Program Statistics

Upper Midwest Comorbidities
- Bemidji Area was found to have higher age 

adjusted rates of death related to diabetes 
compared

1) US population as whole
2) Other IHS areas

Regional Differences in Indian Health, 2012 Edition. U.S. 
Department of Health and Human Services, Indian Health Service, 
Office of Public Health Support, Division of Program Statistics
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Upper Midwest Comorbidities – Inter-Tribal Heart 
Study 1992-94

- Inter-Tribal Heart Study
- Surveyed random 

sample of members of 
Red Lake Nation, White 
Earth Reservation, and 
Menomonie tribal 
members with detailed 
survey and physical 
exam in the 1990s

- Found very high rates of 
T2DM among patients 
above 65 (~ 56%) and HTN 
(62%)

Casper M, et al. Blood pressure, diabetes, and body mass index 
among Chippewa and Menominee Indians: the Inter-Tribal Heart 
Project Preliminary Data. Public Health Rep. 1996;111 Suppl 
2(Suppl 2):37-9. 

CHALLENGES IN PREVENTION AND 
TREATMENT OF CARDIOVASCULAR 
DISEASE
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Health Care Funding Shortfalls
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- Many US government treaties with 
American Indian tribes stipulated 
US government provision of health 
services, previously through 
Bureau of Indian Affairs

- 1954 Indian Transfer Act 
established Indian Health Service 
as vehicle for fulfilling treaty 
obligations

- Significant differentials in 
healthcare spending among 
federal programs

Source: https://www.gao.gov/products/gao-19-74r

Health Care Workforce Shortage

Source:https://www.gao.gov/products/gao-18-580
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Social Determinants of Health

“Red Lake suffers from some of the most crippling economic conditions of any 
community in the country.  Unemployment stands at 60%.  The average income 
at Red Lake is well below the poverty level.  High school graduation rates are 
the lowest in the state.”

– David Treuer, Rez Life

Geography

- One grocery store on Red Lake Reservation

- Bemidji is nearest major town, about 40 
minute drive
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Geography

-“Food insecurity is endemic in many 
Indigenous communities40-42—of the 
27 000 square miles of land on the 
Navajo Nation, the largest US 
reservation, there are only 13 grocery 
stores”
- Eberly, et al.

ASSETS AND OPPORTUNITIES FOR 
THE FUTURE
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Asset: Task Shifting

• Task shifting = giving specific tasks to healthcare workers who 
have not typically done them as part of their scope of practice
• Pharmacist led clinics
• Experience with PrEP in the Albuquerque IHS

• Follow up required every 3 months for PrEP
• Pharmacists with prescriptive authority to order PrEP, labs, lab data interpretation
• Pharmacy led follow up visits

• Anecdotal experience: Red Lake IHS pharmacists 
• Job satisfaction with greater clinical responsibility

Source: https://www.hiv.gov/blog/pharmacist-
led-program-expands-access-prep-indian-
health-service

Asset: Telehealth

• HF patients with EF < 40%, encounter at IHS site in last 12 months
• Randomized to telehealth uptitration of GDMT vs usual care

• Stepped-wedge-cluster randomized trial
• Each cluster crossed over into intervention every 30  days

Eberly LA, et al. Telephone-Based Guideline-Directed Medical 
Therapy Optimization in Navajo Nation: The Hózhó Randomized 
Clinical Trial. JAMA Intern Med. 2024 Jun 1;184(6):681-690. 
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Asset: Telehealth

Eberly LA, et al. Telephone-Based Guideline-Directed Medical 
Therapy Optimization in Navajo Nation: The Hózhó Randomized 
Clinical Trial. JAMA Intern Med. 2024 Jun 1;184(6):681-690. 

Asset: Telehealth

Eberly LA, et al. Telephone-Based Guideline-Directed Medical 
Therapy Optimization in Navajo Nation: The Hózhó Randomized 
Clinical Trial. JAMA Intern Med. 2024 Jun 1;184(6):681-690. 
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Asset: Telehealth

• Results
• By end of the study

• 96/99 patients on beta blocker (97%)
• 89/91 patients on RASS inhibitor (98%)
• 60/77 patients on ARNI (78%)
• 65/77 patients on SGLT2
• 60/77 on MRA (78%)
• 81% on all 4 drug classes

Eberly LA, et al. Telephone-Based Guideline-Directed Medical 
Therapy Optimization in Navajo Nation: The Hózhó Randomized 
Clinical Trial. JAMA Intern Med. 2024 Jun 1;184(6):681-690. 

Asset: Tribal Compacting

• 1990s
• Tribal compacting - budgetary discretion to be flexible in providing 

services
• Tribes can choose:

• Direct health care services by IHS
• Fund own programs overseen by the tribe

• Flexibility in a complex system
• COVID-19 vaccination drive
• Mammogram
• Community Health Workers

Source: Kruse, et al. The Indian Health Service and American 
Indian/Alaska Native Heath Outcomes. Annual Review of Public 
Health 2022
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Opportunities

• Diagnostic innovations
• Artificial intelligence – EKG, diagnostic imaging

• Therapeutic innovations
• Inclisiran - longer acting duration may aide with adherence

• Community-led innovations and initiatives

Opportunities

• Hard work of delivering high quality care consistently for 
multiple chronic illnesses
• Diabetes care
• Hypertension
• Hyperlipidemia
• Cardiovascular disease

• Addressing social determinants of health in prevention
• Food deserts
• Economic and social factors
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MHI Baxter
- Cardiology specialty care

- Sub-specialty cardiologists

- Diagnostics
- Cardiac CT
- Stress Echo
- Nuclear perfusion

“Do we see [human disparity] as a human predicament--an 
inescapable result of frailty of our existence? That would be 
correct had these sufferings been really inescapable, but they are 
far from that. Preventable diseases can indeed be prevented, 
curable ailments can certainly be cured, and controllable 
maladies call out for control. Rather than lamenting the adversity 
of nature, we have to look for a better comprehension of the 
social causes of horror and also of our tolerance of societal 
abominations.” - Amartya Sen

75

76

38 of 38




