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Objectives

* What is Cardiogenic Shock?

* Why Distinguishing Shock Matters

* Stages of Shock and Clinical Presentation

» Useful Devices in Cardiogenic Shock

* Medications Used to Treat Cardiogenic Shock

 Case Study Discussions
* Acute Ml
* PE
* True Cardiogenic Shock secondary to depressed EF
* Anomolies

* Final PEARLS on Cardiogenic Shock
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What 1s Cardiogenic Shock?

Cardiogenic Shock Cardiogente. Shock
as defined in the SHOCK trial * Cardiac Output
* reduced
« PCWP
1. Persistent hypotension (SBP < 90 mmHg + Increased
. « CVP/RAP
or MAP 30 mmHg below baseline) ) i
2. Cardiac Index < 1.8 L/min/m? without * Blood Pressure
. 2 .. * Low
support (< 2.2 L/min/m* with support) ¢ SotemiEVastilap
3. Adequate or elevated filling pressure Resistance
e | d
(LVEDP > 18 mmHg, RVEDP > 10 mmHg) S
Cardiogenic Shock | Heartplace | Cardiovascular Disease Specialists & Cardiac
Electrophysiologists located in Allen, Fort Worth, Arlington, Dallas, Plano, Br an '/
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https://www.heartplace.com/service/cardiogenic-shock

Cardiogenic Shock... A Bit More Specific...

Impaired
! Cardiac Output ‘
Tissue End-Organ
Hypoxemia Dysfunction

Diminished Systemic

Vasoreactivitywpoperfusion

Life-Threatening Condition

Systolic BP < 90mmHg
(Myocardial Dysfunction)

Decreased End Organ
Function
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[ AMICS

Acute loss of regional
contractility

LV not dilated
Rarely volume overload.

With reperfusion likelihood of
recovery

.

il

®

CARDIOGENIC SHOCK

HF-CS
Gradual loss of contractility

LV dilated
Considerable volume overload

Little likelihood of recovery

J

PHENOTYPE

rPOST CARDIAC ARREST -CS

Acute loss of global myocardial
contractility

Sedation induced hypotension
LV not dilated
Rarely volume overload.

Likelihood of recovery

®_

J t I

ACUTE NON ISCHEMIC-CS

Acute loss of contractility
LV not dilated
Variable volume overload

Likelihood of recovery

Cardiogenic shock: diagnosis, phenotyping and management | Intensive Care

Medicine
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https://link.springer.com/article/10.1007/s00134-025-08049-y

Why Distinguishing Shock Matters
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In-hospital Long term
mortality mortality

90.6% 95.5%

DETERIORATING
54.3% 62.9%

CLASSIC

e —— e —

21.5% 49.6%

BEGINNING

—_—

2.7% 24%

AT RISK

B SCAI Criteria oIy
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Stages of Shock and Clinical Presentation

CENTRAL ILLUSTRATION: Definitions of SCAI Shock Stages A Through E,

With Associated Cardiac Intensive Care Unit and Hospital Mortality in Each
SCAI Shock Stage

Study Definition Observed Mortality in Overall Cohort
Stage A (At risk") Neither hypotension/tachycardia nor
hypoperfusion

Stage B ("Beginning")

Hypotension/tachycardia
WITHOUT hypoperfusion

Stage C ("Classic") Hypoperfusion WITHOUT
deterioration

Stage D ("Deteriorating)” Hypoperfusion WITH deterioration

NOT refractory shock oo\o \oo\o ’»00\ o\ c,\ o\o o\o o\o

L 1 g i i i b «
Stage E ("Extremis") :%%Ofi:fui'orn V\|I1ITdeeter|orat|on m Cardiac Intensive Care Unit Mortality
efractory shoc m Hospital Mortality

Jentzer, J.C. et al. J Am Coll Cardiol. 2019;74(17):2117-28.

Skin, Bones,
Hearts &
Private Parts

Bryan

HEART

%



CENTRAL ILLUSTRATION: CS-SCAI Construct and 30-Day Mortality
Including the Effect of Worsening Stage

CS-SCAI Definition

CS-SCAI Stage and 30-Day Mortality

ECLS/BiVAD CS-SCAIE

Device & Drip CS-SCAID

CS-SCAIC

. 1Device OR 1 Drip
CS-SCAI B

Arrest, Urgent status
or HF CS-SCAI A

0 10 20 30 40 50 60 70
None 30-Day Mortality

m Worsen 1 CS-SCAI Stage m PostOP
® PreOp

Brozzi N, et al. JACC Adv. 2025;4(8):101975.
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.
EE] Il;’[;?.r:tseUPurts and Mortality | JACC: Advances



https://www.jacc.org/doi/10.1016/j.jacadv.2025.101975
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A

B

Hemodynamically
unstable

C

Hypoperfusion =
Shock

60-90 mmHg
50-65 mmHg

OR
2-5 mmol/L OR

200-500 units/L

AND
No Drugs
No Devices

) S

Impella (2.5, CP, 5.0, 5.5 or RP)
TandemHeart (LV or RV Support)

SCAI
Shock Stage Hemodynamically
Stable
HYPOTENSION SBP
MAP
Lactate
HYPOPERFUSION  ALT
PH
CSWG
Definition TREATMENTINTENSITY:
Vasoactive Drugs
Inotropic Drugs
Acute Mechanical Circulatory Support Devices
Intra-aortic Balloon Pump
VA-ECMO
The Cardiogenic
Shock Working Group

60-90 mmHg
50-65 mmHg

AND
2-5 mmol/L OR
200-500 units/L

AND
No Drugs

\ No Devices

OR

)

1 Drug
OR
1 Device
without
hypotension or

hypoperfusion

D

Failure to stabilize
with initial therapy

60-90 mmHg
50-65 mmHg
AND
5-10 mmol/L OR
>500 units/L

OR

Totalof 2to 5
Drugs or Devices

OR

1 Drug
OR
1 Device
with persistent
hypotension or
hypoperfusion

E

Extremis/
Refractory shock

<60 mmHg
< 50 mmHg

OR

>10 mmol/L
OR

<7.2
OR
>3 Drugs OR

\ >3 Devices ‘

OR

S

Out of hospital
cardiac arrest

—

Courtesy of Vanessa Blumer

Cardiogenic Shock’s Origins, Progression Tightly Tied to Mortality | tctmd.com
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https://www.tctmd.com/news/cardiogenic-shocks-origins-progression-tightly-tied-mortality

Function of the Lactate

LACTIC
FERMENTATION
)

BACKGROUND

* PRODUCT of PYRUVATE METABOLISM
% PRODUCED by MUSCLE & RBCs

* 11 LACTATE LEVEL & pH < 7.35

CAUSES LACTIC ACIDOSIS

~ TYPE-A: From HYPOPERFUSION & LONG
TERM HYPOXIA of TISSUES

~ TYPE-B: INABILITY to PROCESS
PYRUVATE due to IMPAIRED
TISSUE FUNCTION (UNRELATED to
HYPOXIA)

LACTATE /’—_i"“--..__-¢}

CAVSES

* 11 LACTATE:
~ 11 LACTIC ACID PRODUCTION
~ || LACTIC ACID CLEARANCE
~ COMBINATION of BOTH

GLYCOGEN
v

Lactic Acid: What Is It, What Increases It, and More | Osmosis

B
| vy
- Lactate
|
J

|
|

/

e =\
Lactate |

p

yH EART /
https://doi.org/10.1016/j.cardfail.2025.01.011
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https://www.osmosis.org/answers/lactic-acid
https://doi.org/10.1016/j.cardfail.2025.01.011

CENTRAL ILLUSTRATION: Clinical, Biochemical, and Hemodynamic
Variables

Lactate

BP/HR

Urine
Output

Mathew R, et al. JACC Adv. 2022;1(2):100034.
Bryan®)
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Life-Threatening Circulatory Failure

Shock is a life-threatening condition characterized by inadequate
tissue perfusion and impaired oxygen delivery relative to metabolic

demand.

1 Cardiogenic
Shock

¢ Pump failure

» Caused by myocardial
infarction, severe heart
failure, arthythmias

* Decreased cardiac output

* Blood backs up,
fissues underperfused

\ 8 /

3 Septic Shock

{) Vasodilation
from infection

» Severe systemic infection
» Widespread vasodilation

* Decreased systemic
vascular resistance

4 Tissue Perfusion
4 Oxygen Delivery
1 Cellular Hypoxia

4 Anaphylactic
Shock

/1\ Severe allergic reaction

» Massive histamine release
» Vasodilation

* Increased vascular permeabllity

* Hypotension

' 2 Hypovolemic

Shock
& Volume loss

* Hemorrhage

* Dehydration
* Burns or Gl losses

» Decreased preload
—> decreased cardiac output

5 Neurogenic
Shock

L

Loss of sympathetic
tone

e Spinal cord injury

» Vasodilation

* Hypotension

* Bradycardia possible

Bry.

%



Usetul Devices in Cardiogenic Shock

CENTRAL ILLUSTRATION: Basic Cannulation for VA-ECMO Support

Central Cannulation Peripheral Cannulation

Peripheral Cannulation
with Distal Perfusion
Catheter

M s 2
Impella CP Impella 5.5
i Outlet area
in PA
i e Diastole Systole
©
Peripheral Cannulation via Internal L]
Jugular Vein and Axillary Artery Possible Ambulation with
Internal Jugular and
Axillary Artery Cannulation
( /> Keebler, M.E. et al. J Am Coll Cardiol HF. 2018;6(6):503-16.
Z r
lf:goﬂg;Van 7/)( 7[\
Venoarterial Extracorporeal Membrane I S} an
Skin, Bones, Oxygenation in Cardiogenic Shock | HEART
Hearts & Guide to Temporary Mechanical Support in Cardiogenic Shock - Heart Failure Clinics JACC: Heart Failure

PrivateParts |5 aortic Balloon Pump (IABP) for Heart Health https://www.abiomed.com/en-us/about-us/news-and-media/media-kit



https://www.heartfailure.theclinics.com/article/S1551-7136(24)00055-2/abstract
https://cacvi.org/services/cardiac-procedures/intra-aortic-balloon-pump-implant/
https://www.jacc.org/doi/10.1016/j.jchf.2017.11.017

Medications Used to Treat Cardiogenic
Shock

r

4
L Cl > 2.2 I/min/m?2 Dobutamine

( B i ) ( e 60-80% is
_Plr?_te_let agglutination | ACS-related
Re- - * TIMI 3 inhibitor
vascularization ’
Anticoagulants
4 W J . J L ~J
Cardiogenic | [ ) s N . = : N
shock MAP 65-75 mmHg \"/‘:;g‘;'r';esgt‘:”e ‘u High risk of 0% of ACS.
Y/’ Afterload Rigya a0-140 mimHo other organs relaied CSis
* M SVR 900-1600 ’ Vasodil failure (e.g. STEMI
dyn's-cm-5 asodilatators . AKT)
L ) L ) Nitro - /
- N p " o - Cardiogenic
N & Crystalloids ‘ shock
'{ | Preload * - % RAP 4-10 mmHg *
S PCWP 10-18 mmHg Diuretics ‘
Dialysis
" . J
2 J
\

Contractili - Levosimendan ‘ Sy
Yy <=7) | CPI>0.4 W/m? PDE-II-Inhibitors mort*;'l?tz 27 4.28% of
(Epinephrine) 519% for ACS- ACS dggelops

S b 4 related CS)

L ) ( 3. i ( Atropine ' R
| / \I Heart rate (Epinephrine )
~l-- Heart rate . /50-110/ Minute o
& S Cardioversion '
L i B-Blockers
\ , (Amiodarone ryan /
SKin, B?_nes, HEART
(10 b Causes of cardiogenic shock - MED:
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https://www.sciencedirect.com/science/article/abs/pii/S0163725822001243
https://medizzy.com/feed/37770928

Patient A: Acute Myocardial Infarction
CGS '

73 yr old Female

PMH: Old ER Nurse
Persistent Afib + Ablation
CKD St 3a
HLP
Hypothyroidism
Hodgkins Lymphoma
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Posterior Lateral STEMI with Bryan '/
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Ost LM to Mid LM lesion is 80% stenosed. i
HILIPS
Left Anterior Descending

Ost LAD lesion is 30% stenosed.
Left Circumflex

Prox Cx lesion is 100% stenosed. Br y an

Right Coronary Artery HEART
Mid RCA lesion is 25% stenosad.
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Veno-arterial (VA) ECMO I

supports both heart and lungs
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Patient B: Post Cardiotomy CGS

41 yr old Female

PMH:
3 months postpartum
HFrEF
MV CAD
HTN, Obesity, Smoker
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Diagnostic
Left Main
The vessel is angiographically normal,
Left Anterior Descending
The vessel is angiographically normal. Dist LAD is angiographically normal.
Collaterals
Dist LAD filled by collaterals from RPDA.
Prox LAD lesion is 99% stenosed.
Mid LAD lesion is 100% stenosed.
Ramus Intermedius
Ramus lesion is 80% stenosed.
Left Circumflex
Prox Cx lesion is 100% stenosed.
Second Obtuse Marginal Branch
Collaterals
2nd Mrg filled by collaterals from 1st Diag.
Collaterals
2nd Mrg filled by collaterals from RFDA.
Right Coronary Artery
Mid RCA lesion is 50% stenosed.

Intervention

Mo interventions have been documented.
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DC Medications: Labs: Creatinine 1.02 (DC)
Amiodarone, ASA, HS Troponin peak 2535

3 days of Impella Support — Lipitor, Plavix (NSTEMI),
Removed at the Bedside Lasix, Toprol XL Bryan '/
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Private Parts pediatric patient in refractory cardiogenic shock - JTCVS Techniques



https://www.jtcvstechniques.org/article/S2666-2507(22)00358-3/fulltext

Myocardial Findings

Left VemriclelEjection fraction is 45%.I\Aildly reduced systalic function. Chamber is normal in size. Mormal wall thickness observed. No
wall motien apnormalies were noted.

Right Ventricle The right ventricle is normal in size. The systolic function is normal,
Right Atrium Mormal chamber size.
Mitral Valve Mormal valve structure.
Aortic Valve Mormal valve structure.
Tricuspid Valve The tricuspid valve is normal,
Pulmonic Valve Mormal valve structure,

Aorta Normal aortic root, ascending aorta and sinus of Valsalva,

IVC/SVC The IVC is normal in size with normal respiratory collapse. This is consistent with a normal right atrial pressure (3 mmHg).
Pericardium Mo pericardial effusion. Pericardium is normal.
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Patient C: Nothing Is Ever As It Seems: Acu
PE with Cardiopulmonary Compromise

34 yr old Female

PMH:
Clotting Disorder =
“Factor V Leiden”
Mild Obesity

Bryan
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Emergency Call - calling...

) ® @)

keypad speaker

HW Q@

add call hold contacts
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8 Rounds of CPR in the field (24
minutes roughly)

Came in as active code in ER

Kept Lucas Device in place

Went to CT scanner for CTA> > >
“Saddle embolus with bulky
bilateral occlusive PE at the distal
main PA”

“Small pneumomediastinum was

also identified, as well as rib
fractures and sternal fracture”

1 9| Skin, Bones,

—| Hearts &

.4 Private Parts

CENTRAL ILLUSTRATION: Management of Massive PE Requiring Combina-
tion of Thrombolytics and Percutaneous Thrombectomy

Peripheral Center Major Center
Tachycardia, Endotracheal Percutaneous

hypoxia, tachypnea intubation hrombectomy
and normotension

=
|

Recovery

-

Acute PE Cardiovascular Systemic Extracorporeal ‘ »
with extensive  collapse and PE, tPA Membrane
clot burden cardiac arrest Oxygenation
(ECMO) !

Remillard TC, et al. J Am Coll Cardiol Case Rep. 2022;4(10):576-580.
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Hematolo
Oncology

NEBRASKA
PULMONARY
SPECIALTIES

GENERAL SURGERY
ASSOCIATES

GV
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Tissue Perfusion 8.
3
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g Liver
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o
5 Stomach Peritoneal
Membranes Drainage
| Catheter
Ascites

Tissue O2 utilization

lllustration showing circulatory compartments. Rectum
Cardiovascular system works to provide adequate tissue perfusion and appropriate organs function.
The performance of circulatory system can be assessed by evaluating end-organs function, or

alternatively by evaluating several circulatory indices which give insight to performance of circulatory

system. Ok Lakouli ORECAPEM
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Veno-arterial (VA) ECMO

supports both heart and lungs

Oxygenator
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44 units + pRBCs
20 units + FFP

So many products...

4 units + Platelets
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Unable to visualize right common femoral, popliteal and gastroc
veins due to ECMO. Other veins visualized appear patent.

There is acute thrombus present in the left distal femoral vein.
There is acute thrombus present in one or both of the left distal
posterior tibial veins.

There is acute thrombus present in one or both of the left proximal

peroneal veins. Bryan '/
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Veno-arterial (VA) ECMO

supports both heart and lungs

Oxygenator
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Ruptured Spleen |

Rupture

r9
A bd
ey Cleveland
; Clinic HINZ—
©2022 -

.

. &
1. SPLEEN WITH CAPSULAR DETACHMENT AND

SUBCAPSULAR HEMORRHAGE. Bryan '/

E[];?ﬁBs?rnes' 2. NO DYSPLASIA OR MALIGNANCY IDENTIFIED. HEART
EE PrivcrteUPurts
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Femoral pulse

 Not able to image right and left external iliac arteries t0 | pupasing Lower Extremity Pulses
proximal femoral arteries due to bandages. -

« The right middle superficial femoral artery is occluded.

* The right distal superficial femoral artery re-canalized
more distally by collateral flow with low flow in the popliteal
artery. ;
* The right anterior tibial artery is occluded or heavily Posteror tibial pulse
calcified.
» The right posterior tibial artery is occluded or heavily

calcified.

* The right peroneal artery is occluded or heavily

calcified.

* No hemodynamically significant stenosis with minimal |
plague formation and multiphasic waveforms in the left \
artery vessels imaged from mid femoral to distal ankle. -

Dorsalis pedis pulse
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Patient D: True Depressed Ejection

: HF Since
Fraction o RO

@ O M sss

76 yr old Male

4
Q”.

PMH: NICM, HFrEF, T2DM,
CKD St 3a
Recent Admission for A/C HF

AMAN
Bryan®)
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Cardiogenic shock/sepsis syndrome
eMaps in the 50s Levophed at 0.1, adding epinephrine

goal to keep MAP greater than 65 o)
eJunctional, accelerated rhythm \‘)J\ ;
e¢Ongoing Cheyenne stroke breathing 0-45 bpm 1 OH %

eRepeating lactate and BMP
eRemains on Amio at 1 mg/min
eAnuric, gave 40 of Lasix with minimal urine output 50 cc

B " Flow: 3.2 LPM

Impella setting: P7

Impella AO pressure: 96/63/73

LV pressure: 101/13

Motor current: 753/651/691

Purge flow: 16.8 mL/h with a purge
pressure of 392 and with sodium bicarb
infusion

Alarm Status: No alarms currently initiated

Lactic Acid

Impella Position status: No malposition Bryan '/

Skin, Bones, alarms noted. HEART
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Private Parts Ability to Wean: NA, just placed today




Peripheral Arterial Disease

Normal Artery PAD Artery

Artery

Normal
blood flow

Palliative Care

... introduction to
Living with a life-limiting palliative approach
iliness with any prognosis

Muscle below
Cross section of blockage begins Cross section of Cross section of

Ongoing medical

normal artery to die Sl pla';:::l:ckcd Symptom HHOSPi;e Carer{ treatments as appropriate
¥ g management ome Supports
7 Condition is
Angiogram through the 4F wedging sheath showing flow around the Impella non-curative
sheath, filling the profunda and superficial FA. Accompanying adjacent descriptive Ma>'<imizin.g End-of-Life Care
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Patient E: A Happy Ending-
Always an Anomaly

35 yr old Male
Married
3 Daughters (10, 7, 3)
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Rate
QRSd
QT
QTc
--AXis--

QRS

- Apnovimal_ EC_Ga -

77
171
83
373
423

29
68
76

Sinus rhythm
Consider left ventricular hypertrophy
No previous ECG available for comparison

Electronically Signed On 10-28-2024 11:37:14 CDT by Matt Kapalis DO

1 E421 SEER1 38201 {RaNS

Req Provider:
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.25 hm/seé :

10 mm/mV :

[ F60~0.15-100Hz ]

Sinus Bradycardia
First AV Block
Left Ventricular
Hypertrophy
Concave ST
segments Leads
V5-V6 “scooping”
T-Wave inversion
V1-V3 normal
until 16; > 16
needs eval in
Caucasians

Axis deviation
(Left: [ up/Il
down; Right: |
down/Il up)
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Veno-arterial (VA) ECMO

supports both heart and lungs

Coronary angiography

Oxygenator

Catheter

RCA is angiographically normal
*Can’t get in to the LAD*
Circumflex looks to be anomolous

-~ Bryan
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Coronary Arteries of the Heart

Left main coronary

Left Coronary Artery grisry

¢ ‘ Circumflex coronary
- )~ artery
- Circumflex Artery '
Right coronz
arem ; Left anterior
. descending
Left (obtuse) o
Marginal It
Artery Pr-aC . -
-~ \::\
Right Coronary Diagonal s
Artery Arteries
N Left Anterior
Sy Descending
Artery '
Right (acut B
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The normal right coronary artery arises from
the anteriorly located right cusp & the left

coronary arises from the posteriorly located
left cusp.

Pulmonary
artery

Aorta
Right

coronary
| eft
main _
Circumflex
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Possible Anomaly Locations

O LCA anomalies
O RCA anomalies
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Fluid Confirm
resuscitation correct
only for Decrease cannula
: severe B pumpspeed Bl position and
chugging hypovolemia check for
or shock thrombus

Add a second
drainage
cannula

Confirm
pre-pump
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A N
Cardiac Tamponade l

A build-up of blood or other Saa i hauk il

fluid in the pericardial sac -2
puts pressure on the heart,
which may fFrevent it from

pumping effectively.

Fluid build-up
within pericardial
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ORIGINAL TASTE

ORIGINAL

Anterior
s interventricular TASTE
, groove

Found a laceration to the superior aspect of the Right Atrium Bry

Skin. Bones at the Atrioventricular Groove
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UNMC

NI VA ECMO Extubation
UrEmifes Decannulatio Confusion Foot Drop
10/30/2024

cMRI: EF 65%, CTA: Acute PE,
Acute Rehab,
Normal RV, anomalous LAD Rt LifeVest
Bicuspid AoV Coronary Cusp
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Right/left commissure separated
from aortic wall

Line of incision for unroofing
intermural left coronary a.
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CENTRAL ILLUSTRATION: Cardiogenic Shock Survivorship Continuum

Advanced HF Therapies (LVAD/HT)

------------- P Refractory L
Cardiogenic End-of-life Care
Shock
Survivorship , Remission 'Recovery
Resolution of shock physiology, Sustained myocardial recovery with
persistent myocardial dysfunction durable functional reserve

Native Heart Survival
Survival without LVAD or transplant

ic support mauufngmcs Hrawrm:atm
Target reversible pathophysiology

Postdischarge =
oot Z * v-um_

Blumer V, et al. JACC. 2026;10.1016/j.jacc.2026.02.5080
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https://www.sciencedirect.com/science/article/abs/pii/S073510972605494X

Final PEARLS...

(Etiology-Speciﬁc Management)

HF-CS (40-60%)*
* Early consideration for bridge to
advanced therapies (durable LVAD

(sCAl SHOCK Classification Pyramid )

EXTREMIS: Stage E

tMCS escalation

or heart transplant) ¢ Shock Team reevaluation for
* Rule out ischemic etiology e Durable LVAD
* Heart transplant
Dige§tivg AMI-CS (30-40%)* ¢ Palliative care
complication * Early revascularization
* Radial access whenever possible A—.
* Rule out SCAD, particularly in e Escalate ctive medications
Polycystic Septic JORIG WO ¢ Shock team reevaluation for tMCS
kidney disease shock 4 .
Renal failure Sepsis Valvilanes Sl CLASSIC: Stage C
Thrombus * Early Heart Team evaluation for n * Shock team evaluation
percutaneous vs surgical ¢ PAC monitoring
intervention e Start vasoactive medications
¢ Consider tMCS initiation or transfer to
tMCS-capable facility
Takotsubo syndrome (<5%)*
Carcinogenicity - Neurotoxicit + Evaluate for LVOTO as cause of shock BEGINNING: Stage B
Pathophysmlogy Traumatic b * Avoid catecholamine agents ¢ Lactate check every 2-6 hours
of Lactate (Acidosis) injury * Phenylephrine/vasopressin as first-line e Consider PAC
pressor ¢ Monitor UOP, labs
——— AT RISK: Stage A
* Delivery ¢ Identify and treat underlying etiology
Liver damage| { Pulmonary « Consider bromocriptine * ECG, echo o
Hepatic ¢ fibrosis * Prafer lovosknendar if avallable * Baseline labs: Lactate, LFTs, creatinine
failure Respiratory ¢ Urine output
failure * Incidences may differ by center, region,

and patient demographics
Cardiovascular disease
(atherosclerosis,heart
failure, myocardial
infarction)

Tumor
microenvironment
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2025 SCAI/EAPCI/ACVS Guidelines for Cardiogenic Shock in
Women - Guideline Summary - Guideline Central

Frontiers | Dual role of lactate in human health and disease



https://www.guidelinecentral.com/guideline/4591732/?srsltid=AfmBOopRjO7XxawKibyMwekZyZIBKzj88_42jxGQ0cgPgYk5OScXevyA
https://www.frontiersin.org/journals/physiology/articles/10.3389/fphys.2025.1621358/full

Questions?

@sarsch79

Sarah E Schroeder
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