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52/M52/M52/M52/M
• C C• C.C

- Chest pain

• P.I
- A 52-year old man visited our emergency room with- A 52-year old man visited  our emergency room with  

acute chest pain developed 5-hours before and 
t d 1 h b faggravated 1 hour before.

• Vital Sign
- 112/82 mmHg– 64/min – 20/min – 36.0 °



Initial ECGInitial ECGInitial ECGInitial ECG



• 6 minutes after, cardiac arrest was developed
ROSC was attained after 2 times of defibrillation• ROSC was attained after 2 times of defibrillation.

• Immediately after, he referred to cardiac cath lab



IABP Insertion firstIABP Insertion first

in the cardiogenic shock (80/50mmHg)in the cardiogenic shock (80/50mmHg)



Coronary AngiogramCoronary AngiogramCoronary AngiogramCoronary Angiogram

Proximal LAD thrombotic total occlusion with TIMI 0 flowo a t o bot c tota occ us o t 0 o



Primary PCI for pLAD lesionPrimary PCI for pLAD lesionPrimary PCI for pLAD lesionPrimary PCI for pLAD lesion

GENOUS 3.0(28) stent implantation at pLAD G OUS 3 0( 8) ste t p a tat o at p



2 Days after PCI2 Days after PCI2 Days after PCI2 Days after PCI

• Stable V/S

• EchoCG
- LVEF 52%LVEF 52%
- Apical inferior focal 

akinesia

• Transferred to GW



4 Days after admission4 Days after admission

• He discharged without immediate complication

4 Days after admission4 Days after admission

• He discharged without immediate complication



IncidenceIncidenceIncidenceIncidence

%5-10%

The incidence rates of cardiogenic shock remained stable 
between 1975 and the late 1990s but declined in an inconsistent 
manner thereafter.manner thereafter.

Circulation 2009;119:1211-1219



Case Fatality Rate Case Fatality Rate Case Fatality Rate Case Fatality Rate 

• The increase of primary PCI for reperfusion
• The use of IABP

Ci l ti 2009 119 1211 1219Circulation 2009;119:1211-1219
European Heart Journal (2009) 30 389-390



Who can survive in CS ?Who can survive in CS ?c s CSc s CS

• Younger• Younger 
• No CPR
• No Hx of angina or heart failureNot Modifiable !!• No Hx of angina or heart failure
• High diastolic pressure

Not Modifiable !!

• Thrombolysis• Thrombolysis
• PCI
• Bypass surgery• Bypass surgery 
• Intraaortic balloon counterpulsation

Circulation 2009;119:1211-1219



Sh ld W E tl R liShould We Emergently Revasculize
Occluded Coronaries for 

Cardiogenic Shock? 

SHOCK trialSHOCK trial



SHOCK TrialSHOCK TrialSHOCK TrialSHOCK Trial
302 Pt ith ST l ti302 Pts. with ST elevation

(or new LBBB) and 
cardiogenic shock

Immediate Revascularization Late revascularization (if indicated)Immediate Revascularization 
(CABG/PTCA)

Late revascularization (if indicated)
deferred for at least 54 hours

Primary End Point : mortality at 30 days y y y

N  Engl J Med 1999;341:625-34         



Primary End PointPrimary End Point
Mortality @ 30 days, 6mo, & 12 moMortality @ 30 days, 6mo, & 12 mo

Revasc Med Rx

63%
66.4%

Revasc. Med Rx

56%
52 4%

47%
50%

52.4%86% of patients used IABP

Diff =9% Diff =13% Diff =14%Diff.=9%
P=0.11

Diff.=13% 
P=0.027

Diff.=14%
P<0.02

N  Engl J Med 1999;341:625-34         



Current Guidelines ofCurrent Guidelines of
IABP utilizationIABP utilization

ACC/AHA
Class I
• STEMI with hypotension who do not respond to other intervention (LOE B)
• STEMI with low-output state. (LOE B)

Class I

p ( )
• Cardiogenic shock not quickly reversed with medications. (LOE B)
•Recurrent ischemic type chest discomfort and signs of hemodynamic instability, 
poor LV dysfunction, or a large area of myocardium at risk. (LOE C)p y g y ( )

ESC 2009  

• Treatment of shock in STEMI (Killip class IV) (LOE C)  
Class I



Meta-analysis of cohort studiesMeta-analysis of cohort studiesys s c s sys s c s s

European Heart Journal (2009) 30,459-468         

IABP Better IABP Worse



Meta-analysis of cohort studiesMeta-analysis of cohort studiesys s c s sys s c s s

No reperfusionNo reperfusion

IABP Better IABP Worse



Meta-analysis of cohort studiesMeta-analysis of cohort studiesys s c s sys s c s s

ThrombolysisThrombolysis

IABP Better IABP Worse



Meta-analysis of cohort studiesMeta-analysis of cohort studiesys s c s sys s c s s

Primary PCIPrimary PCI

IABP Better IABP Worse



Careful InterpretationCareful InterpretationCareful InterpretationCareful Interpretation

• No adequate randomized trials

• All of previous studies were registry 

t i ltrials 

• Selection bias and confounding factors• Selection bias and confounding factors 

could be ruled outcould be ruled out 



Function of likelihood of IABP Function of likelihood of IABP 
insertion and patients’ conditioninsertion and patients’ condition

Mortality of 
patients

Z
Higher

Patients’ conditionPatients  condition
(Confounding)Y

Poorer

Lik lih d f IABPLikelihood of IABP 
insertionXHigher



Percentage of IABP usedPercentage of IABP usedPercentage of IABP usedPercentage of IABP used



IABP-SHOCK trialIABP-SHOCK trialIABP SHOCK trial IABP SHOCK trial 

• Primary Endpoint 

Change in APACHE II scoreC a ge C sco e

Only randomized trial in primary PCI setting
Crit Care Med 2010;38:152-160



IABP-SHOCK II trialIABP-SHOCK II trialIABP SHOCK II trialIABP SHOCK II trial
Primary Outcome : 30-day mortality 

600 pts with cardiogenic 

Study Chair : Holger Thiele, MD  University of Leipzig

p g
shock complicating AMI  

No IABP
PCI + OMT

IABP
PCI + OMT

Will hopefully give us the final answer to whether IABP treatment is 
beneficial of the treatment of cardiogenic shock in addition to PCIbeneficial of the treatment of cardiogenic shock in addition to PCI

WWW.clinical trials.gov:NCT00491036



Is wrong timing a reason for failure?Is wrong timing a reason for failure?

AMI with 
cardiogenic shock Favorable 

Outcome

IABP 
PRE-PCI PCI

Outcome

IABPIABP 
POST-PCIPCI

MACCE



48 AMI 
withwith 

Shock

26
IABP PCI = ?IABP 

PRE-PCI
PCI = ?

22
IABP 

POST-PCI
PCI = ?

Am J Cardiol 2010;105:967–971

OS C



Baseline clinical characteristicsBaseline clinical characteristics

Variable IABP before IABP after PCI PVariable PCI (n=26) (n=22) P
Females 3 (11.5%) 6 (27%) 0.27

Age (years) 70.2 ± 10.3 71 ± 11.4 0.80
Diabetes 13 (50%) 10 (45%) 0.78

Hypertension 18 (69%) 14 (64%) 0.76

Hyperlipidemia 15 (58%) 12 (54%) 1.0

Smoking 11 (42%) 9 (41%) 1.0
PAD 2 (8%) 4 (18%) 0.39

Previous MI 9 (35%) 9 (41%) 0.77
Previous CABG 4 (15%) 5 (23%) 0.71

Abdel-Wahab et al, Am J Cardiol 2010; 105:967–971



Infarct CharacteristicsInfarct Characteristics

Variable IABP before 
PCI ( 26)

IABP after PCI 
( 22) Pa ab e PCI (n=26) (n=22) P

STEMI 15 (58%) 16 (73%) 0.37

EF (%) 23.5 ± 10.6 23.2 ± 8.7 0.92

Systolic BP 109 ± 10 105 ± 14 0 36Systolic BP 109 ± 10 105 ± 14 0.36

Diastolic BP 60 ± 10 62 ± 13 0.60

Atrial fibrillation 5 (19%) 8 (36%) 0.21

CK max (U/L) 1077 (438-2067) 3299 (695-6834) 0.047

CK-MB max (U/L) 95 (34-196) 192 (82-467) 0.048

Abdel-Wahab et al, Am J Cardiol 2010; 105:967–971



In-Hospital OutcomeIn-Hospital Outcome

IABP before PCI

80%
90%

IABP after PCIp= 0.007 p= 0.0004

77%

60%
70%
80%

p= 0.0759%

50%

30%
40%
50%

p= 0.48 

23% 23%

50%

23%

10%
20%
30%

19%

9%

0%

8% 9%

23% 23% 23%

14%

0%
Death Emergency

CABG
Stroke MACCE Renal

failure
Major

bleeding

0%

g



independent predictors  ofindependent predictors  ofindependent predictors  of
in-hospital mortality

independent predictors  of
in-hospital mortality

OR 95% CI POR 95% CI P

Renal failure 15.2 3.1-73.7 0.001

IABP ft PCI 5 2 1 1 24 8 0 039IABP after PCI 5.2 1.1-24.8 0.039

Abdel-Wahab et al, Am J Cardiol 2010; 105:967–971



Is IABP inferior to the Is IABP inferior to the s
contemporary powerful 
percutaneous LVAD ?

s
contemporary powerful 
percutaneous LVAD ?percutaneous LVAD ?percutaneous LVAD ?



Metaanalysis : IABP vs. LVAD
Hemodynamic parameterHemodynamic parameter

IABP b tt LAVD b tt

Cardiac index Pulmonary wedge pressure
IABP better LAVD better IABP better LAVD better

• LVAD provides 
superior hemodynamic 

Mean arterial pressure

surpport
IABP better LAVD better

ea a te a p essu e



Metaanalysis : IABP vs. LVAD
Mortality @ 30 daysMortality @ 30 days

• Percutaneous LVAD use did not result 

IABP betterLAVD better

• Percutaneous LVAD use did not result 
into a reduced 30-day mortality rate



Metaanalysis : IABP vs. LVAD
Adverse EventsAdverse Events

Bleeding
LAVD better IABP better LAVD better IABP better

Fever or sepsisBleeding Fever or sepsis

• A higher rate of 
adverse events was 
encountered 

LAVD better IABP better

Leg ischemiaeg sc e a



In patients presenting with cardiogenic shockIn patients presenting with cardiogenic shock 

• Although IABP provided inferior hemodynamic support 

compared with the percutanous LVADcompared with the percutanous LVAD.

• The use of IABP is associated with similar 30-day mortality

• And less adverse events, particularly regarding lower 

bleeding riskbleeding risk.

• Thus, IABP is still safe and effective device in the 

treatment of patients presenting with cardiogenic shock. 



In patients presenting with cardiogenic shockIn patients presenting with cardiogenic shock 

• However, the observational data did not support 

IABP therapy adjunctive to primary PCIIABP therapy adjunctive to primary PCI. 

• However, all available observational data 

concerning IABP therapy in the setting of 

cardiogenic shock is importantly hampered by biascardiogenic shock is importantly hampered by bias 

and confounding.

• Therefore, we should wait the result of ongoing trial.



In patients presenting with cardiogenic shockIn patients presenting with cardiogenic shock 

• The time of IABP insertion is very important.

• The use of IABP was more beneficial when it 

was inserted before PCI than after PCIwas inserted before PCI than after PCI.



Th k Y  !!Thank You !!

summitMD.com


