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..Loop diuretics are commonly used due to their rapid onset of
action and efficacy. Data defining their optimal dosing, timing, and
method of administration are limited. No difference in the primary
efficacy outcome of patients’ symptoms global assessment was
shown with a high-dose regimen, compared with a low-dose regi-
men, in the DOSE trial. However, there was a greater relief of dysp-
noea, change in weight and net fluid loss (with no prognostic role for
increases in serum creatinine) in the higher-dose regimen.460!462

High diuretic doses may cause greater neurohormonal activation and
electrolyte abnormalities and are often associated with poorer out-
comes, although a cause and effect relation cannot be proven by
these retrospective analyses.463!466 Based on these observations, it
may be appropriate, when starting i.v. diuretic treatment, to use low
doses, to assess the diuretic response and increase the dose when
that is insufficient.

Diuretic treatment should be started with an initial i.v. dose of
furosemide, or equivalent dose of bumetanide or torasemide,

corresponding to 1!2 times the daily oral dose taken by the patient
before admission. If the patient was not on oral diuretics, a starting
dose of 20!40 mg of furosemide, or a bolus of 10!20 mg i.v. torase-
mide, can be used.145,467 Furosemide can be given as 2!3 daily
boluses or as a continuous infusion. Daily single bolus administrations
are discouraged because of the possibility of post-dosing sodium
retention.145,461 With continuous infusion, a loading dose may be
used to achieve steady state earlier. Diuretic response should be
evaluated shortly after start of diuretic therapy and may be assessed
by performing a spot urine sodium content measurement after 2 or
6 h and/or by measuring the hourly urine output. A satisfactory diu-
retic response can be defined as a urine sodium content
>50!70 mEq/L at 2 h and/or by a urine output >100!150 mL/h dur-
ing the first 6 h.145,468 If there is an insufficient diuretic response, the
loop diuretic i.v. dose can be doubled, with a further assessment of
diuretic response.145 If the diuretic response remains inadequate, e.g.
<100 mL hourly diuresis despite doubling loop diuretic dose,
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Figure 12 Initial management of acute heart failure. MCS = mechanical circulatory support. aAcute mechanical cause: myocardial rupture complicating
acute coronary syndrome (free wall rupture, ventricular septal defect, acute mitral regurgitation), chest trauma or cardiac intervention, acute native or
prosthetic valve incompetence secondary to endocarditis, aortic dissection or thrombosis. bSee Figures 7!10 for specific treatments according to different
clinical presentations.
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Akut (inom 2h) koronarangio är indicerat vid
akut hjärtsvikt +

akut koronart syndrom
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AKS: instabil angina, nstemi, stemi
TNT ST-elevation

Instabil ap -- --

Nstemi + --

STEMI + +



Akut hjärtsvikt vid akuta koronara syndrom

Steg et al, Circulation 2004;109:494-499
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Akut svikt vid AKS:

§ STEMI: akutangio (2h) för alla patienter
§ NSTE-ACS: 
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Akut svikt vid AKS -> akutangio

§ STEMI: akutangio alla
§ NonSTE-AKS: 
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NSTE-ACS + ”very-high-risc criteria”:
Koronarangio < 2 timmar (= STEMI)
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Hjärtsvikt och AKS:  
en riskabel kombination

Steg PG Circulation. 2004;109:494-499.
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Data från GRACE 
(Global Registry of Acute 
Coronary Events)
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Iakobishvili et al, Am heart J 2005;149:998-103
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Epidemiologi

§Kardiogen chock är, efter etablering av CCU och 
defibrillatorer, ledande dödsorsak hos
infarktpatienter på sjukhuset.
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trombolys->pci

B Redfors Int J Card 2015

Inklusionskrit: HIA 
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Figure 27k. Trend in mortality in MI patients, in relation to age, <80 years, 1995-2020.
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Figure 27j. Trend in one-year mortality in MI patients, in relation to concomitant 
diabetes mellitus,

Diabetes No diabetes

Figure 112. Trends in one-year mortality in MI patients, < 80 years, in relation to concomitant 
diabetes mellitus, 1995–2019.

Figure 113. Trends in mortality in MI patients, < 80 years, 1995–2020. 
The mortality reduction appears to have reached a plateau.
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CS i VGR
alla pat i CS (+/- angio)

!

CS SK-kurs 2022 CD

• Incidens CS i VGR: minskat
• Mortalitet AMI: minskat
• Mortalitet AMI+CS: ÖKAT

• Risk att dö för den som tillhör 
den (nu mindre) CS-gruppen 
har i VGR stigit sedan 1995

• Risk att dö av AMI idag i VGR 
ca 10ggr högre vid CS jmf
med AMI utan CS

B Redfors Int J Card 2015
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HLR vid CS
§ Ca. 40% i IABP-SHOCK II studien
§ Ca. 50% i CULPRIT-SHOCK studien

…har genomgått HLR innan randomisering

CS SK-kurs 2022 CD
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Definition CS- i praktiken
Cardiogenic shock is a state of inadequate end-organ perfusion due to cardiac dysfunction:

§ Kliniska tecken på hypoperfusion
– Oftast blodtryck <90 mmHg*
– + duration i > 30 min eller behov av support
– + gjort ett försök med vätska i.v. (ej om lungödem)

*normotensiv chock förekommer

CS SK-kurs 2022 CD
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Klassifikation Hjärtsvikt
efter subjektiva symptom och funktionsgrad

CS SK-kurs 2022 CD
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Klassifikation Hjärtsvikt vid AMI
efter objektiva tecken –Definition i SCAAR

Killip Thomas 3rd . Treatment of myocardial infarction in a coronary care unit1967CS SK-kurs 2022 CD
21



2019 SCAI Klassifikation CS
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Differentialdiagnoser

Direktinläggning ambulans-> PCI-lab: 
PCI-lab är 1. vårdkontakt -> 
Bör ersätta akutens triage-funktion!

1. Är det verkligen en AMI med kardiogen chock? 
Feldiagnos ej ovanlig vid direktinlägningar (ffa LBBB)

2. Om det är en klar akut ST-lyft-AMI + chock: 
Finns det andra orsaker (till chock) än ischemisk LV-failure?

CS SK-kurs 2022 CD
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akut UCG vid CS
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Akut UCG vid CS

§ “IF YOU DON´T TAKE A 
TEMPERATURE, 
YOU CAN´T FIND A 
FEVER“
Fatman, House of God

CS ST Kurs 2021, CD
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CS- Differentialdiagnoser:
Följa rutinen, även om alla är stressade 

– Dra nytta av väntetiden: titta själv i  journalanteckningar 
§ kollega på det andra sjukhuset tyckte kanske inte att det var viktig att nämna 

att pat väntar på op för ett 6cm aorta-asc-aneurysm.... 
§ Kan vara bra att veta att ssk har på den pat som kommer för „kardiogen 

shock“ just bytt blöjor, så att den kraftiga rektala blödning inte ställer till ngt 
problem på angiobordet...

– Titta själv på EKG (lita ej på ambulans-läkaren som säger att VC har sagt att ...)
§ Om pat är anmäld som STEMI, men du ser bara en RBBB, är det en LE?

– prata med patienten:
§ „Listen to the patient. He will tell you the diagnosis“ (W. Osler)
§ Ambulansen nämnde bara brsm + LBBB, ej att pat har 39°C sedan 3 dagar 

och andningsrelaterade brsm...
– Auskultera pat  och gör ett snabbt ucg på angiobordet
– Sedan:

CS SK-kurs 2022 CD
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Ta ett steg tillbaka och titta på hela bilden



AT A CARDIAC ARREST, THE FIRST PROCEDURE IS 
TO TAKE YOUR OWN PULSE House of God
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Cardiogenic shock

the collaboration of an expert “Shock Team” at these centres, 
consisting generally of an interventional cardiologist, cardiac 
surgeon, advanced heart failure cardiologist and cardiac inten-
sivist, has been shown to be an independent factor in improv-
ing outcomes32. At a bare minimum, when transfer to a level 

one centre is not immediately logistically feasible, the patient 
should be brought to a centre with 24/7 PCI facilities. The def-
inition of “immediate” will of course need to take local cir-
cumstances into account, but a recommended transfer time of 
<120 minutes has been proposed29.

0.0 0.25 0.5 0.75 1.0 1.5 2.0 2.5 3.0

MCS better Control better

Early 
revascularisation
better

Control better

Culprit lesion-only 
PCI better

Immediate multivessel
PCI better

Noreprinephrine
better

Dopamine or 
epinephrine better

Levosimendan better Control better

Upstream 
abciximab better

Standard 
treatment

better

NO-synthase
inhibition better

Placebo better

Hypothermia better Control better

IABP better Control better

Trial Follow-up n/N n/N Mortality relative risk - 95% CI Relative risk - 95% CI
Revascularisation (PCI/CABG)

SHOCK 1 year 81/152 100/150 0.72 (0.54;0.95)
SMASH 30 days 22/32 18/23 0.87 (0.66;1.29)
Total   103/184 118/173 0.82 (0.69;0.97)

Type of revascularisation
CULPRIT-SHOCK 30 days 149/344 176/341 0.84 (0.72;0.98)

Vasopressors
SOAP II (CS subgroup) 28 days 50/145 64/135 0.73 (0.54;0.97)
Levy et al. 28 days 4/15 5/15 0.80 (0.27;2.30)
OptimaCC 28 days 8/30 13/27 0.55 (0.27;1.10)
Total   62/190 82/177 0.70 (0.54;0.91)

Inotropes
Fuhrmann et al. 30 days 5/16 10/16 0.33 (0.11;0.97)

Glycoprotein IIb/IIIa inhibitors
PRAGUE-7 In-hospital 15/40 13/40 1.15 (0.59;2.27)

NO-synthase inhibition
TRIUMPH 30 days 97/201 76/180 1.14 (0.91;1.45)
SHOCK II 30 days 24/59 7/20 1.16 (0.59;2.69)
Cotter et al. 30 days 4/15 10/15 0.40 (0.13;1.05)
Total   125/275 93/215 1.05 (0.85;1.29)

Hypothermia
SHOCK-COOL 30 days 12/20 10/20 1.20 (0.68;2.17)

IABP
IABP-SHOCK I 30 days 7/19 6/21 1.28 (0.45;3.72)
IABP-SHOCK II 30 days 19/301 123/298 0.96 (0.79;1.17)
Total   26/320 129/319 0.98 (0.81;1.18)

Mechanical circulatory support
Thiele et al. 30 days 9/21 9/20 0.95 (0.48;1.90)
Burkhoff et al. 30 days 9/19 5/14 1.33 (0.57;3.10)
ISAR-SHOCK 30 days 6/13 6/13 1.00 (0.44;2.29)
IMPRESS-IN-SEVERE-SHOCK 30 days 11/24 12/24 0.92 (0.50;1.66)
IMPELLA-STIC 30 days 2/7 0/6 3.71 (0.20;68.14)
ECLS-SHOCK I 30 days 4/21 7/21 0.57 (0.20;1.67)
Total   35/77 32/71 0.97 (0.69;1.36)

Figure 1. Current evidence from randomised clinical trials in cardiogenic shock in the PCI era. The relative risk and 95% confidence intervals 
(CI) are depicted for the various randomised interventions. The SOAP II trial was neutral with respect to mortality for the overall trial, thus 
the predefined cardiogenic shock - including various causes of cardiogenic shock - subgroup results need to be interpreted with caution. 
CABG: coronary artery bypass grafting; CS: cardiogenic shock; IABP: intra-aortic balloon pump; IABP-SHOCK: Intraaortic Balloon Pump 
in Cardiogenic Shock; SHOCK: SHould we emergently revascularise Occluded Coronaries for cardiogenic shocK; SMASH: Swiss 
Multicenter trial of Angioplasty for SHock; SOAP II: Sepsis Occurrence in Acutely Ill Patients II; TRIUMPH: Tilarginine Acetate Injection in 
a Randomized International Study in Unstable MI Patients With Cardiogenic Shock; PCI: percutaneous coronary intervention

Thiele, Management of CS, 
Eurointervention 2021
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Cardiogenic shock

the collaboration of an expert “Shock Team” at these centres, 
consisting generally of an interventional cardiologist, cardiac 
surgeon, advanced heart failure cardiologist and cardiac inten-
sivist, has been shown to be an independent factor in improv-
ing outcomes32. At a bare minimum, when transfer to a level 

one centre is not immediately logistically feasible, the patient 
should be brought to a centre with 24/7 PCI facilities. The def-
inition of “immediate” will of course need to take local cir-
cumstances into account, but a recommended transfer time of 
<120 minutes has been proposed29.
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Upstream 
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Trial Follow-up n/N n/N Mortality relative risk - 95% CI Relative risk - 95% CI
Revascularisation (PCI/CABG)

SHOCK 1 year 81/152 100/150 0.72 (0.54;0.95)
SMASH 30 days 22/32 18/23 0.87 (0.66;1.29)
Total   103/184 118/173 0.82 (0.69;0.97)

Type of revascularisation
CULPRIT-SHOCK 30 days 149/344 176/341 0.84 (0.72;0.98)

Vasopressors
SOAP II (CS subgroup) 28 days 50/145 64/135 0.73 (0.54;0.97)
Levy et al. 28 days 4/15 5/15 0.80 (0.27;2.30)
OptimaCC 28 days 8/30 13/27 0.55 (0.27;1.10)
Total   62/190 82/177 0.70 (0.54;0.91)

Inotropes
Fuhrmann et al. 30 days 5/16 10/16 0.33 (0.11;0.97)

Glycoprotein IIb/IIIa inhibitors
PRAGUE-7 In-hospital 15/40 13/40 1.15 (0.59;2.27)

NO-synthase inhibition
TRIUMPH 30 days 97/201 76/180 1.14 (0.91;1.45)
SHOCK II 30 days 24/59 7/20 1.16 (0.59;2.69)
Cotter et al. 30 days 4/15 10/15 0.40 (0.13;1.05)
Total   125/275 93/215 1.05 (0.85;1.29)

Hypothermia
SHOCK-COOL 30 days 12/20 10/20 1.20 (0.68;2.17)

IABP
IABP-SHOCK I 30 days 7/19 6/21 1.28 (0.45;3.72)
IABP-SHOCK II 30 days 19/301 123/298 0.96 (0.79;1.17)
Total   26/320 129/319 0.98 (0.81;1.18)

Mechanical circulatory support
Thiele et al. 30 days 9/21 9/20 0.95 (0.48;1.90)
Burkhoff et al. 30 days 9/19 5/14 1.33 (0.57;3.10)
ISAR-SHOCK 30 days 6/13 6/13 1.00 (0.44;2.29)
IMPRESS-IN-SEVERE-SHOCK 30 days 11/24 12/24 0.92 (0.50;1.66)
IMPELLA-STIC 30 days 2/7 0/6 3.71 (0.20;68.14)
ECLS-SHOCK I 30 days 4/21 7/21 0.57 (0.20;1.67)
Total   35/77 32/71 0.97 (0.69;1.36)

Figure 1. Current evidence from randomised clinical trials in cardiogenic shock in the PCI era. The relative risk and 95% confidence intervals 
(CI) are depicted for the various randomised interventions. The SOAP II trial was neutral with respect to mortality for the overall trial, thus 
the predefined cardiogenic shock - including various causes of cardiogenic shock - subgroup results need to be interpreted with caution. 
CABG: coronary artery bypass grafting; CS: cardiogenic shock; IABP: intra-aortic balloon pump; IABP-SHOCK: Intraaortic Balloon Pump 
in Cardiogenic Shock; SHOCK: SHould we emergently revascularise Occluded Coronaries for cardiogenic shocK; SMASH: Swiss 
Multicenter trial of Angioplasty for SHock; SOAP II: Sepsis Occurrence in Acutely Ill Patients II; TRIUMPH: Tilarginine Acetate Injection in 
a Randomized International Study in Unstable MI Patients With Cardiogenic Shock; PCI: percutaneous coronary intervention

Thiele, Management of CS, 
Eurointervention 2021

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

.
the EHJ website. The National Societies of the ESC are encouraged
to endorse, translate and implement all ESC Guidelines.
Implementation programmes are needed because it has been shown
that the outcome of disease may be favourably influenced by the
thorough application of clinical recommendations.

Surveys and registries are needed to verify that real-life daily prac-
tice is in keeping with what is recommended in the guidelines, thus
completing the loop between clinical research, writing of guidelines
and official focused updates, disseminating them and implementing
them into clinical practice.

Health professionals are encouraged to take the ESC CPG
Guidelines and Focused Updates developed in collaboration with
EACTS fully into account when exercising their clinical judgment, as
well as in the determination and the implementation of preventive,
diagnostic or therapeutic medical strategies. However, the CPG
documents do not override in any way whatsoever the individual
responsibility of health professionals to make appropriate and accu-
rate decisions in consideration of each patient’s health condition and
in consultation with that patient or the patient’s caregiver where
appropriate and/or necessary. It is also the health professional’s
responsibility to verify the rules and regulations applicable to drugs
and devices at the time of prescription.

2. Introduction

The estimated number of patients requiring dual antiplatelet ther-
apy (DAPT), consisting of the combination of aspirin and an oral
inhibitor of the platelet P2Y12 receptor for adenosine 5’-diphos-
phate (ADP), is considerable and has increased over time in
Europe. Based on population estimates from 2015, in the region of
1 400 000 and 2 200 000 patients per year may have an indication
for DAPT after coronary intervention or myocardial infarction
(MI), respectively.1

This year, 2017, is the 21st anniversary of the publication of the
first randomized clinical trial to establish the superiority of DAPT
over anticoagulant therapy among patients undergoing percutaneous
coronary intervention (PCI) (Figure 1).2 Based on over 35 random-
ized clinical trials, including more than 225 000 patients, DAPT is
among the most intensively investigated treatment options in the field
of cardiovascular medicine. Along with progressive refinement of
P2Y12 inhibition strategies—embracing firstly safer (from ticlopidine
to clopidogrel) and then more potent and predictable (from clopi-
dogrel to ticagrelor or prasugrel) drugs—research has concomitantly
focused on optimal treatment duration. The need to investigate lon-
ger DAPT regimens firstly arose from concerns over late and very

Figure 1 History of dual antiplatelet therapy (DAPT) in patients with coronary artery disease. The size of the circles denotes sample size. The col-
ours of perimeters identify the type of included patient populations within each study. The colours within each circle identify the antiplatelet agent(s)
investigated. Head-to-head studies comparing similar durations of two different antiplatelet strategies are shown with a vertical line, whereas those
investigating different treatment durations are shown with a horizontal line. Studies investigating different treatment strategies or regimens and not
treatment durations or type (e.g. pre-treatment in ACCOAST, tailored therapy in GRAVITAS, double dose of clopidogrel in CURRENT OASIS 7,
etc.) are represented with a single colour indicating the P2Y12 inhibitor, which was tested on top of aspirin.
pts = patients.
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..prone to bias.80 Randomized trials of MCS insertion should take
this into account to prevent from discussions afterwards if an ad-
equately powered randomized trial might turn out to be negative.
In addition, it has now been suggested that MCS are subject to a
learning curve and device experience to optimize outcomes which
may play a role for centre selection in a randomized trial.80

Appropriate patient selection is also influenced by the balance be-
tween efficacy, institutional experience, and device-related complica-
tions. Furthermore, frequency of MCS use and different MCS
selection is also based on country-specific reimbursement scenarios.
Devices with low complication rates may be chosen more liberally in
early stages of CS, whereas more aggressive devices may be reserved
for more severe CS. The optimal support has also not been deter-
mined for various CS stages. The relation of these considerations is
depicted in the right upper panel of Figure 4.

Currently, three randomized trials are ongoing or in the early
phase of patient recruitment powered to show a mortality benefit
for MCS (one Impella CP, two VA-ECMO) in comparison to control
(Figure 5).

Current guidelines recommend considering the use of percu-
taneous MCS in selected patients depending on patient age,
comorbidities, and neurological function in particular in refractory

CS without any preference for device selection (IIa C
recommendation).15,37,38

Future perspectives
In general, randomized clinical trials in CS are difficult to perform and
only three randomized trials adequately powered to detect differen-
ces in clinical outcomes achieved completion of the required number
of patients (Figure 5).8,9,13 Based on the SHOCK trial, early revascula-
rization has been adopted into clinical practice leading to a relevant
reduction in mortality. The IABP-SHOCK II and CULPRIT-SHOCK
trials challenged common assumptions and led to rapid changes in
guideline recommendations. However, despite major advances in
PCI technique and antithrombotic pharmacology during the approxi-
mately 20 years between the SHOCK trial and these two trials the
30-day mortality of CS remained nearly unchanged in the range of
40–50%. Obviously, this is disappointing and research efforts and also
public and industry funding should be directed more rigorously to
CS. Despite indisputable complexities of performing clinical studies in
CS, it has now been repeatedly shown that such trials can be success-
fully performed. International activities may be required to build large
CS research networks to answer the multiple open questions in
treatment as reflected by the high number of recommendations with

Figure 5 Number of patients included in major randomized cardiogenic shock trials. Blue bars indicate finalized and published trials. Red bars indi-
cate ongoing or planned randomized trials. In parentheses is the clinicaltrials.gov number if available. Access date on clinicaltrials.gov was 11 March
2019. Acronyms and tested strategy of ongoing or planned randomized trials: CPC, cerebral performance category; COCCA, low dose corticoster-
oid therapy (hydrocortisone and fludrocortisone) vs. placebo in cardiogenic shock; DanGer, Impella CP vs. control in cardiogenic shock complicating
myocardial infarction; DAPT-SHOCK-AMI, multicentre randomized double blind trial comparing intravenous cangrelor and oral ticagrelor in patients
with acute myocardial infarction complicated by initial cardiogenic shock and treated with primary angioplasty; EP, endpoint; ECMO-CS, VA-ECMO
vs. control in cardiogenic shock complicating myocardial infarction; ECMO-RRT, VA-ECMO plus routine renal replacement therapy vs. VA-ECMO
and standard of care in cardiogenic shock; ECLS-SHOCK, VA-ECMO vs. control in severe cardiogenic shock complicating myocardial infarction;
ECLS-SHOCK I, VA-ECMO vs. control in cardiogenic shock complicating myocardial infarction; EURO-SHOCK, VA-ECMO vs. control in cardio-
genic shock complicating myocardial infarction; HYPO-ECMO, VA-ECMO with moderate hypothermia vs. VA-ECMO with normothermia in cardio-
genic shock; IABP pre Revasc, IABP pre revascularization vs. control in cardiogenic shock complicating acute myocardial infarction; MACE, major
adverse cardiac event; PRAGUE OHCA, VA-ECMO vs. control in refractory out-of-hospital cardiac arrest; REVERSE, VA-ECMO with Impella CP vs.
VA-ECMO alone in cardiogenic shock; RRT, renal replacement therapy.

2682 H. Thiele et al.
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Terapi ischemisk kardiogen chock

§ 1. Revaskularisering
§ 2. Medicinsk stabilisering
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Cardiogenic shock

the collaboration of an expert “Shock Team” at these centres, 
consisting generally of an interventional cardiologist, cardiac 
surgeon, advanced heart failure cardiologist and cardiac inten-
sivist, has been shown to be an independent factor in improv-
ing outcomes32. At a bare minimum, when transfer to a level 

one centre is not immediately logistically feasible, the patient 
should be brought to a centre with 24/7 PCI facilities. The def-
inition of “immediate” will of course need to take local cir-
cumstances into account, but a recommended transfer time of 
<120 minutes has been proposed29.

0.0 0.25 0.5 0.75 1.0 1.5 2.0 2.5 3.0

MCS better Control better

Early 
revascularisation
better

Control better

Culprit lesion-only 
PCI better

Immediate multivessel
PCI better
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Upstream 
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Trial Follow-up n/N n/N Mortality relative risk - 95% CI Relative risk - 95% CI
Revascularisation (PCI/CABG)

SHOCK 1 year 81/152 100/150 0.72 (0.54;0.95)
SMASH 30 days 22/32 18/23 0.87 (0.66;1.29)
Total   103/184 118/173 0.82 (0.69;0.97)

Type of revascularisation
CULPRIT-SHOCK 30 days 149/344 176/341 0.84 (0.72;0.98)

Vasopressors
SOAP II (CS subgroup) 28 days 50/145 64/135 0.73 (0.54;0.97)
Levy et al. 28 days 4/15 5/15 0.80 (0.27;2.30)
OptimaCC 28 days 8/30 13/27 0.55 (0.27;1.10)
Total   62/190 82/177 0.70 (0.54;0.91)

Inotropes
Fuhrmann et al. 30 days 5/16 10/16 0.33 (0.11;0.97)

Glycoprotein IIb/IIIa inhibitors
PRAGUE-7 In-hospital 15/40 13/40 1.15 (0.59;2.27)

NO-synthase inhibition
TRIUMPH 30 days 97/201 76/180 1.14 (0.91;1.45)
SHOCK II 30 days 24/59 7/20 1.16 (0.59;2.69)
Cotter et al. 30 days 4/15 10/15 0.40 (0.13;1.05)
Total   125/275 93/215 1.05 (0.85;1.29)

Hypothermia
SHOCK-COOL 30 days 12/20 10/20 1.20 (0.68;2.17)

IABP
IABP-SHOCK I 30 days 7/19 6/21 1.28 (0.45;3.72)
IABP-SHOCK II 30 days 19/301 123/298 0.96 (0.79;1.17)
Total   26/320 129/319 0.98 (0.81;1.18)

Mechanical circulatory support
Thiele et al. 30 days 9/21 9/20 0.95 (0.48;1.90)
Burkhoff et al. 30 days 9/19 5/14 1.33 (0.57;3.10)
ISAR-SHOCK 30 days 6/13 6/13 1.00 (0.44;2.29)
IMPRESS-IN-SEVERE-SHOCK 30 days 11/24 12/24 0.92 (0.50;1.66)
IMPELLA-STIC 30 days 2/7 0/6 3.71 (0.20;68.14)
ECLS-SHOCK I 30 days 4/21 7/21 0.57 (0.20;1.67)
Total   35/77 32/71 0.97 (0.69;1.36)

Figure 1. Current evidence from randomised clinical trials in cardiogenic shock in the PCI era. The relative risk and 95% confidence intervals 
(CI) are depicted for the various randomised interventions. The SOAP II trial was neutral with respect to mortality for the overall trial, thus 
the predefined cardiogenic shock - including various causes of cardiogenic shock - subgroup results need to be interpreted with caution. 
CABG: coronary artery bypass grafting; CS: cardiogenic shock; IABP: intra-aortic balloon pump; IABP-SHOCK: Intraaortic Balloon Pump 
in Cardiogenic Shock; SHOCK: SHould we emergently revascularise Occluded Coronaries for cardiogenic shocK; SMASH: Swiss 
Multicenter trial of Angioplasty for SHock; SOAP II: Sepsis Occurrence in Acutely Ill Patients II; TRIUMPH: Tilarginine Acetate Injection in 
a Randomized International Study in Unstable MI Patients With Cardiogenic Shock; PCI: percutaneous coronary intervention

Thiele, Management of CS, 
Eurointervention 2021

Akut PCI/CABG bättre än
endast trombolys



Shock trial 1999
early revascularisation förbättrar survival (sec ep)

13%-punkt ökad  överlevnad efter 6 
månader: 50 vs 63%

NNT <8 (för en pat. med 6mån-
överlevnad)
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Shock trial 1999
quality of life
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ACS, a hypertensive emergency, rapid arrhythmias or severe brady-
cardia/conduction disturbance, acute mechanical causes such as acute
valve regurgitation or acute pulmonary embolism, infection, including
myocarditis, and tamponade (CHAMPIT) (Figure 12). After exclusion
of these conditions, which need to be treated/corrected urgently,
management of AHF differs according to the clinical presentations
(Figures 7!10).

Pre-discharge phase

Details on this phase are shown in section 11.3.11.

11.3.2 Oxygen therapy and/or ventilatory support

In AHF, oxygen should not be used routinely in non-hypoxaemic
patients, as it causes vasoconstriction and a reduction in cardiac out-
put.457 Oxygen therapy is recommended in patients with AHF and
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OR
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Management of patients with cardiogenic shock

Identify and treat
other specific causesb
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Emergency PCI or
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Consider oxygen
(Class I) or ventilatory

support (Class IIa)

Consider inotropes/
vasopressors

(Class IIb)

Consider short-term
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AND AND

Improvement of hypoperfusion
and organ dysfunction

NY

Weaning from
inotropes/vasopressors

and/or MCS

Continue aetiological
treatment if needed and

medical therapy optimization
(Class I)

Figure 10 Management of cardiogenic shock. ACS = acute coronary syndrome; BTT = bridge to transplantation; MCS = mechanical circulatory support;
PCI = percutaneous coronary intervention. aPCI in ACS, pericardiocentesis in tamponade, mitral valve surgery in papillary muscle rupture. In case of inter-
ventricular septum rupture, MCS as BTT should be considered. bOther causes include acute valve regurgitation, pulmonary embolism, infection, acute
myocarditis, arrhythmia (see Figure 12).
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Cardiogenic shock

the collaboration of an expert “Shock Team” at these centres, 
consisting generally of an interventional cardiologist, cardiac 
surgeon, advanced heart failure cardiologist and cardiac inten-
sivist, has been shown to be an independent factor in improv-
ing outcomes32. At a bare minimum, when transfer to a level 

one centre is not immediately logistically feasible, the patient 
should be brought to a centre with 24/7 PCI facilities. The def-
inition of “immediate” will of course need to take local cir-
cumstances into account, but a recommended transfer time of 
<120 minutes has been proposed29.
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Upstream 
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Trial Follow-up n/N n/N Mortality relative risk - 95% CI Relative risk - 95% CI
Revascularisation (PCI/CABG)

SHOCK 1 year 81/152 100/150 0.72 (0.54;0.95)
SMASH 30 days 22/32 18/23 0.87 (0.66;1.29)
Total   103/184 118/173 0.82 (0.69;0.97)

Type of revascularisation
CULPRIT-SHOCK 30 days 149/344 176/341 0.84 (0.72;0.98)

Vasopressors
SOAP II (CS subgroup) 28 days 50/145 64/135 0.73 (0.54;0.97)
Levy et al. 28 days 4/15 5/15 0.80 (0.27;2.30)
OptimaCC 28 days 8/30 13/27 0.55 (0.27;1.10)
Total   62/190 82/177 0.70 (0.54;0.91)

Inotropes
Fuhrmann et al. 30 days 5/16 10/16 0.33 (0.11;0.97)

Glycoprotein IIb/IIIa inhibitors
PRAGUE-7 In-hospital 15/40 13/40 1.15 (0.59;2.27)

NO-synthase inhibition
TRIUMPH 30 days 97/201 76/180 1.14 (0.91;1.45)
SHOCK II 30 days 24/59 7/20 1.16 (0.59;2.69)
Cotter et al. 30 days 4/15 10/15 0.40 (0.13;1.05)
Total   125/275 93/215 1.05 (0.85;1.29)

Hypothermia
SHOCK-COOL 30 days 12/20 10/20 1.20 (0.68;2.17)

IABP
IABP-SHOCK I 30 days 7/19 6/21 1.28 (0.45;3.72)
IABP-SHOCK II 30 days 19/301 123/298 0.96 (0.79;1.17)
Total   26/320 129/319 0.98 (0.81;1.18)

Mechanical circulatory support
Thiele et al. 30 days 9/21 9/20 0.95 (0.48;1.90)
Burkhoff et al. 30 days 9/19 5/14 1.33 (0.57;3.10)
ISAR-SHOCK 30 days 6/13 6/13 1.00 (0.44;2.29)
IMPRESS-IN-SEVERE-SHOCK 30 days 11/24 12/24 0.92 (0.50;1.66)
IMPELLA-STIC 30 days 2/7 0/6 3.71 (0.20;68.14)
ECLS-SHOCK I 30 days 4/21 7/21 0.57 (0.20;1.67)
Total   35/77 32/71 0.97 (0.69;1.36)

Figure 1. Current evidence from randomised clinical trials in cardiogenic shock in the PCI era. The relative risk and 95% confidence intervals 
(CI) are depicted for the various randomised interventions. The SOAP II trial was neutral with respect to mortality for the overall trial, thus 
the predefined cardiogenic shock - including various causes of cardiogenic shock - subgroup results need to be interpreted with caution. 
CABG: coronary artery bypass grafting; CS: cardiogenic shock; IABP: intra-aortic balloon pump; IABP-SHOCK: Intraaortic Balloon Pump 
in Cardiogenic Shock; SHOCK: SHould we emergently revascularise Occluded Coronaries for cardiogenic shocK; SMASH: Swiss 
Multicenter trial of Angioplasty for SHock; SOAP II: Sepsis Occurrence in Acutely Ill Patients II; TRIUMPH: Tilarginine Acetate Injection in 
a Randomized International Study in Unstable MI Patients With Cardiogenic Shock; PCI: percutaneous coronary intervention

Thiele, Management of CS, 
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Vid CS är akut culprit-only PCI 
bättre än
akut multivessel PCI
(RR död 0,84)



Terapi ischemisk kardiogen chock

§ 1. Revaskularisering
§ 2. Medicinsk stabilisering
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surgeon, advanced heart failure cardiologist and cardiac inten-
sivist, has been shown to be an independent factor in improv-
ing outcomes32. At a bare minimum, when transfer to a level 

one centre is not immediately logistically feasible, the patient 
should be brought to a centre with 24/7 PCI facilities. The def-
inition of “immediate” will of course need to take local cir-
cumstances into account, but a recommended transfer time of 
<120 minutes has been proposed29.
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Figure 1. Current evidence from randomised clinical trials in cardiogenic shock in the PCI era. The relative risk and 95% confidence intervals 
(CI) are depicted for the various randomised interventions. The SOAP II trial was neutral with respect to mortality for the overall trial, thus 
the predefined cardiogenic shock - including various causes of cardiogenic shock - subgroup results need to be interpreted with caution. 
CABG: coronary artery bypass grafting; CS: cardiogenic shock; IABP: intra-aortic balloon pump; IABP-SHOCK: Intraaortic Balloon Pump 
in Cardiogenic Shock; SHOCK: SHould we emergently revascularise Occluded Coronaries for cardiogenic shocK; SMASH: Swiss 
Multicenter trial of Angioplasty for SHock; SOAP II: Sepsis Occurrence in Acutely Ill Patients II; TRIUMPH: Tilarginine Acetate Injection in 
a Randomized International Study in Unstable MI Patients With Cardiogenic Shock; PCI: percutaneous coronary intervention
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NA bättre än Dopamin i 
subgrupp CS



Vilken Katekolamin?
Noradrenalin vs Dopamin:  

– bättre överlevnad med NA 
endast i CS Gruppen
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consisting generally of an interventional cardiologist, cardiac 
surgeon, advanced heart failure cardiologist and cardiac inten-
sivist, has been shown to be an independent factor in improv-
ing outcomes32. At a bare minimum, when transfer to a level 

one centre is not immediately logistically feasible, the patient 
should be brought to a centre with 24/7 PCI facilities. The def-
inition of “immediate” will of course need to take local cir-
cumstances into account, but a recommended transfer time of 
<120 minutes has been proposed29.
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Figure 1. Current evidence from randomised clinical trials in cardiogenic shock in the PCI era. The relative risk and 95% confidence intervals 
(CI) are depicted for the various randomised interventions. The SOAP II trial was neutral with respect to mortality for the overall trial, thus 
the predefined cardiogenic shock - including various causes of cardiogenic shock - subgroup results need to be interpreted with caution. 
CABG: coronary artery bypass grafting; CS: cardiogenic shock; IABP: intra-aortic balloon pump; IABP-SHOCK: Intraaortic Balloon Pump 
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Background
In current international guidelines, intraaortic balloon counterpulsation is consid-
ered to be a class I treatment for cardiogenic shock complicating acute myocardial 
infarction. However, evidence is based mainly on registry data, and there is a paucity 
of randomized clinical trials.

Methods
In this randomized, prospective, open-label, multicenter trial, we randomly assigned 
600 patients with cardiogenic shock complicating acute myocardial infarction to 
intraaortic balloon counterpulsation (IABP group, 301 patients) or no intraaortic 
balloon counterpulsation (control group, 299 patients). All patients were expected 
to undergo early revascularization (by means of percutaneous coronary intervention 
or bypass surgery) and to receive the best available medical therapy. The primary 
efficacy end point was 30-day all-cause mortality. Safety assessments included major 
bleeding, peripheral ischemic complications, sepsis, and stroke.

Results
A total of 300 patients in the IABP group and 298 in the control group were included 
in the analysis of the primary end point. At 30 days, 119 patients in the IABP group 
(39.7%) and 123 patients in the control group (41.3%) had died (relative risk with 
IABP, 0.96; 95% confidence interval, 0.79 to 1.17; P = 0.69). There were no significant 
differences in secondary end points or in process-of-care measures, including the 
time to hemodynamic stabilization, the length of stay in the intensive care unit, 
serum lactate levels, the dose and duration of catecholamine therapy, and renal func-
tion. The IABP group and the control group did not differ significantly with respect 
to the rates of major bleeding (3.3% and 4.4%, respectively; P = 0.51), peripheral 
ischemic complications (4.3% and 3.4%, P = 0.53), sepsis (15.7% and 20.5%, P = 0.15), 
and stroke (0.7% and 1.7%, P = 0.28).

Conclusions
The use of intraaortic balloon counterpulsation did not significantly reduce 30-day 
mortality in patients with cardiogenic shock complicating acute myocardial infarc-
tion for whom an early revascularization strategy was planned. (Funded by the 
German Research Foundation and others; IABP-SHOCK II ClinicalTrials.gov number, 
NCT00491036.)



IABP in CS
§ Användning av IABP var sedan 60-talet „expert 

opinion“
§ Hemodynamiskt positiva effekter
– Koroanarperfusion, myokardial oxygen supplyá
– Distal perfusioná, Afterload â, CO á

§ Enkelt +snabbt att implantera, även i sängen
§ Det fanns fram till 2012 inga randomiserade studier 

som undersökte speciellt STEMI+CS patienter
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CS: medicinsk stabilisering
§ Monitorering: EKG, Bltr, Sao2, Blodgas, Urin/h
§ Volymterapi (CVK, pulmonaliskateter?)
§ Rytmterapi (pacemaker? Elkonvert? Cordarone?)
§ Optimera oxygenering (NIPPV? Intubation?)
§ Optimera elektrolyter, pH (Hyperventil? NaBic?)
§ Behandla blodtrycket, CO (Vasopressor? Inotropi?)
§ Antikoagulera (Trombocytantagonister, Antikoagulatia)

ganska mycket..............
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Logistik
AKS + CS: direkt till PCI
– Intial “stabilisering“ på akuten/IVA är föråldrat
– På PCI-lab bör det finnas en lokal struktur för att ta 

emot circulatoriskt + respiratoriskt instabila 
patienter direkt från ambulansen.
§ Ventilator, välutrustad akutvagn, etc. 
§ Narkoskollegor bör känna sig hemma på angiolabet.
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take home
i väntan på mer evidens:

• Akut koronarangio: akut hjärsvikt + AKS

• ST-höjningar är INTE enda indikation för akutangio

• Ischemisk CS (nstemi/stemi) bör gå direkt till angio

• Akut svikt/CS är teamwork

• Ta ett steg tillbaka och tänk på differentialdiagnoser
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Tack för uppmärksamheten


