


PAT VAN DE

Choang tim sau nhéi mau co tim cap:
— Tan suat 6-10%
— STEMI > NSTEMI
— Xay ra trong nhirng gi®» dau (6 gi®& 50%, 24
gio’ 75%)
— T vong 40-50%



PAT VAN DE

-+ Shock Present (+)
- Shock Absent (-)
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Ty Ié tir vong NMCT c6 choang tim va khong choang tim trong 30 nam 1975-2005

Goldberg et al, Circulation 2009; 119: 1211-1219




PAT VAN DE

<Diéu tri choang tim cé diém nao thay déi?
1. S dung thudc van mach

2. Vai trd cia ho tro tuan hoan bang bién phap
co hoc



CHAN DOAN

Table 1. Cardiogenic shock criteria

Hemodynamic criteria
Siiilui blood pressure(GBP) of less tha@ Hg for greater than

SBP drop of greater than 20 mm Hg below basal for greater than
20 minutes in patients with hypertension

Use of vasopressors and inotropes to keep SBP greater than S0 mm Hg
Cardiac index of less than 2.2 L/min per m?*
Pulmonary artery occlusion pressure of greater than 15 mm Hg
Signs of tissue hypoperfusion
Fale, cool, and C‘lﬁmy peripheria)
Prolonged capillary refill times

Altered mental statu 5;

Pulmonary congestion

Tachycardia
Elevated lactate

Mixed venous saturation of less than 65%

Jung, C., Lauten, A., Ferrari, M. (2010), "Microcirculation in cardiogenic shock: from scientific bystander to
therapy target". Crit Care, 14(5), 193.




NGUYEN NHAN

Do rdi loan chirc nang that trai (nguyén nhan thuwong gap
nhat, gap NMCT ST chénh [én nhieu hon ST khéng chénh).
Bién chirng co hoc :
— vo thanh tim,

— théng lién that,

— rdi loan chirc nang hodc dit co nhu.
Shock Categories

Ventricular
Septal Rupture
4.6%

“Isolated™

RV Shock Tamponade/

Rupture

3-40/0 1 .7 o/o
Other
” / 7.5 %

Acute

Severe MR s
8.3% \ -

Predominant
Shock Registry LY Failure
Hochman, JACC 36: 1063, 2000 T4.5%



PiEU TR

Piéu tri hiéu qua choang tim
 Nhan biét s&m cac dau hiéu choang
« Diéu tri toi wu



NHAN BIET SOM DAU HIEU CHOANG

¢ Cac yéu to nguy co cho shock tim:
e Tubi> 70
e Huyét ap tdm thu < 120 mmHg
* Nhip nhanh xoang > 110 |/p hoac nhip tim <
60 I/p.
* Thoi gian ti khi khei phat triéu chirng STEMI
kéo dai
Patrick T. O’Gara, Frederick G. Kushner, Deborah D. Ascheim, Donald E. Casey, Mina K. Chung (2013),
"2013 ACCF/AHA Guideline for the Management of ST-Elevation Myocardial Infarction. A Report of the

American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines".
Circulation, 127, 362-425



PiEU TR

* Thé Oxy hoac théng khi co hoc (tuy theo khi
mau dong mach).

« Tai @u’(yi mau mach vanh (PCl, CABG, tiéu soi
huyét).

« Thudc van mach

« Cham soc khac: Bbuong huyét <180 mg/dl. GIK
khéng hiéu qua. Truyén HC Hb < 7g/dl, Hct <
25%

Jung, C., Lauten, A., Ferrari, M. (2010), "Microcirculation in cardiogenic shock: from scientific bystander
to therapy target". Crit Care, 14(5), 193.

Karl Werdan and Martin Rub et al (2012), "Cardiogenic shock due to myocardial infarction: diagnosis,
monitoring and treatment”. A German-Austrian S3 Guideline. Dtsch Arztebl Int, 109(19), 343-351.



THUOC VAN MACH

Thudc co mach: Thuoc tang co bop co
» Norepinephrine tim:

» Dopamin » Dobutamin

+ Epinephrine * Milrinone

» Phenylephrine * Levosimendan

Vasopressin

Nguyén jtéc diéu tri thubc van mach: Khi bu dua dich ma
khdng héi phuc duoc huyét ap va twéi mau md thi khoi
dau diéu tri thudéc van mach.



Thudc van mach

Cardiac Peripheral Vasculature
Dose Heart Rate Contractity Vasoconstiction ~~~ Vasodiation~~~ Dopaminergic

Nepnephin 10 | H 444 0 0

Dopaming -4 ugka/min + + 0 + H44
4-20 kg min b b=t b=t 44 0 H
[ephine [-00 b4 b4 444 b4 0
Phenylephring 20-200 yo/min 0 0 b4 0 0
Vasopessi (010,03 Ufmin 0 0 444 0 0
ﬁft;ine @/min 2 btatttd 0 H 0
Mirinone 0.3754.73 polkg/min + b1 0 H 0
Levosimendan 0.0540.2 g/kg/min + b1 0 H 0




ACC/AHA Guidelines for STEMI 2004:
Treatment of Hypotension

ILow Output - Cardiogenic Shocki

v |
[Check Bloqd Pressure |
2 v : v v

Systolic BP Systolic BP Systolic BP
Systolic BP | 70-100mmHg  70-100mmHg = <70mm Hg |

> 100 mm Hg NO signsfsx Signs/sx Signs/sx
of shock of shock of shock

| NTG | Dobutamine Dopamine | -Norepinéphrine
10-20 mcg 2-20 meglky 5-15 mcglkg 0.5-30 mcg
imin IV min |V ~ IminlV min |V







The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 MARCH 4, 2010 VOL. 362 NO.9

Comparison of Dopamine and Norepinephrine
in the Treatment of Shock

Daniel De Backer, M.D., Ph.D., Patrick Biston, M.D., Jacques Devriendt, M.D., Christian Madl, M.D.,
Didier Chochrad, M.D., Cesar Aldecoa, M.D., Alexandre Brasseur, M.D., Pierre Defrance, M.D.,
Philippe Gottignies, M.D., and Jean-Louis Vincent, M.D., Ph.D., for the SOAP Il Investigators*




P=0.07 by log-rank test

Hazard Ratio (95% Cl)
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Figure 3. Forest Plot for Predefined Subgroup Analysis
According to Type of Shock.

A total of 1044 patients were in septic shock (542 in
the dopamine group and 502 in the norepinephrine
group), 280 were in cardiogenic shock (135 in the do-
pamine group and 145 in the norepinephrine group),
and 263 were in hypovolemic shock (138 in the dopa-
mine group and 125 in the norepinephrine group). The
P value for interaction was 0.87.

8

Days since Randomization

12

16

20

No. at Risk
Norepinephrine 821 617 553 504 467 432 412 394
Dopamine 858 611 546 494 452 426 407 386

Figure 2. Kaplan—-Meier Curves for 28-Day Survival in the Intention-to-Treat
Population.




Nghién ctru thuc hién trén 1679 bénh nhan soc:

« Khéng khac biét ttr vong sau 28 ngay

« Nhém chodng tim (280 bénh nhan): ty & t&» vong va roi
loan nhip tang nhém s dung Dopamine so vOi
Norepinephrine.

Cac han ché nghién ctu:

« Dich truyén 1000ml tinh thé va 500ml dich keo: thap.

 Twong dwong tac dung Dopamine 20 ug/kg/phut voi
Norepinephrine 0,19 ug/kg/phut chwa dwoc chirng minh

» Nhom s dung Dopamin c6 tong lieu Norepinephrine
cao hon = bénh nén co nang hon khong?

Sakr Y and Reinhart K (2006), "Does Dopamine administration in shock influence
outcome? Results of the Sepsis Occurence in Acutely ill Patients (SOAP) Study".
Crit Care Med, 34, 589-597



ESC 2012

Oxygen/mechanical respiratory support is indicated according to blood gasses. I
Urgent echocardiography/Doppler must be performed to detect mechanical complications, assess systolic function and |
loading conditions.
High-risk patients must be transferred early to tertiary centres. I
Emergency revascularization with either PCl or CABG in suitable patients must be considered. I
Fibrinolysis should be considered if revascularization is unavailable. lla
Intra-aortic balloon pumping may be considered. Iib
LV assist devices may be considered for circulatory support in patients in refractory shock. Ib
Haemodynamic assessment with balloon floating catheter may be considered. Ib
InatmpiMupmssur agents should be considered: Ila

* Dopamine

* Dobutamine lla
@rine (preferred over dopamine when blood pmss@ Ib

e




Giai thich sinh 1y bénh
<+ Dopamine 3 tién chat ciia Norepinephrine trong
hé than kinh giao cam.

« Bénh nhan choang: dap rng v&i Dopamin kéem
do Norepinephrine noéi sinh can kiét. Tac nhan
trwe tiép nhw epinephrine va norepinephrine co
hiéu qua.

Hollenberg, S. M. (2011), "Vasoactive drugs in circulatory shock". Am J Respir
Crit Care Med, 183(7), 847-855.



KHUYEN CAO SU DUNG THUOC VAN
MACH TRONG PIEU TRI CHOANG TIM
CUA ESC 2012

« Khi huyét &p thap: Norepinephrine la chon lwa
hang dau (gay co mach va it gay nhip nhanh),
tang liéu cho dén khi huyét ap ddong mach dat
80mmHg.

« Sau dé truyén tinh mach Dobutamine tac dong
beta tang co bop co tim.

Ph. Gabriel Steg, Stefan K. James, Dan Atar, Luigi P. Badano, Carina Blo
“mstrom-Lundgqvist (2012), "ESC Guidelines for the management of acute
myocardial infarction in patients presenting with ST-segment elevation”.
European Heart Journal, 33, 2569-2619.



DUNG CU CO HOC HO TRQ TUAN HOAN

» Thudc van mach lam tdng nhu cau tiéu thu
oxy co tim = tang thiéu mau cuc bd co
tim.

» Str dung cac dung cu co hoc ho tro tuan
hoan ngay khi dung thudc tang co bép co
tim co thé cai thién tinh trang choang tim
nhw thé nao?



DUNG CU CO HOC HO TRO
PIEU TRI CHOANG TIM

* Qua da:

— |ABP

— Tandem Heart

— Impella

« Phau thuét:

— Tuan hoan ngoai co thé
— ECMO

— VADS



BONG DOl XUNG BONG MACH CHU

Radio-opaque Tip
« Nam 1968:

ap dung

trén nguoi

Nam 1980:

cai tien >

dat xuyén

gua da




Intra-Aortic Balloon Pump

Advantages:
* Mature technology, easy to use
* Increases coronary perfusion

* Improves cardiac performance by reducing
afterload.

Disadvantages:

Does not affect contractility- benefit in advanced
disease?

Requires a minimum of cardiac function
Requires a stable rhythm




CAC NGHIEN CUU VAI TRO IABP

Table 2. Mortality evidence supporting intra-aortic balloon pump use in cardiogenic shock complicating an acute
myocardial infarction

Study Patients IABP: No IABP® Pvalue
Pre-thrombolysis

O'Rourke et al. [22] (1981)

Flaherty et al. [23] (1985)
Thrombolysis era
Kovack et al. [25] (1997) 335
GUSTO- [26] (1997) 310
SHOCK [27] (2000) 856
NRMI-2 [28] (2001) 12,054¢
Reperfusion by PCI
NRMI-2 [28] (2001) 7,881° 47% 42% -

AIn-hospital mortality expressed as a percentage. "Thirty-day mortality. “Total number of patients in the study, including those with no reperfusion therapy, was 23,180.
GUSTO-, Global Utilization of Streptokinase and Tissue Plasminogen Activator for Occluded Coronary Arteries; IABP intra-aortic balloon pump; NRMI-2, National

Registry of Myocardial Infarction 2; PCI, percutaneous coronary intervention; SHOCK, Should We Emergently Revascularize Occluded Coronary Arteries for Cardiogenic
Shock.




CAC NGHIEN CUU VAI TRO IABP

* Nghién ctru IABP-Shock I.

« Phan tich gop tw 9 nghién ctru doan hé voi
10529 bénh nhan nam 2009

* 6 nghién ctru ngau nhién trén 190 bénh nhan
choang tim sau NMCT tw dir lieu Cochrane
2011.

> Khéng thay lei ich cua IABP.
> Cho két qua nghién ctru IABP-SHOCK I
cong bo nam 2012

Karl Werdan and Martin Rub et al (2012), "Cardiogenic shock due to myocardial infarction: diagnosis,
monitoring and treatment”. A German-Austrian S3 Guideline. Dtsch Arztebl Int, 109(19), 343-351



e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 OCTOBER 4, 2012 VOL. 367 NO. 14

Intraaortic Balloon Support for Myocardial Infarction
with Cardiogenic Shock

Holger Thiele, M.D., Uwe Zeymer, M.D., Franz-Josef Neumann, M.D., Miroslaw Ferenc, M.D.,
Hans-Georg Olbrich, M.D., J6rg Hausleiter, M.D., Gert Richardt, M.D., Marcus Hennersdorf, M.D., Klaus Empen, M.D.,
Georg Fuernau, M.D., Steffen Desch, M.D., Ingo Eitel, M.D., Rainer Hambrecht, M.D., J6rg Fuhrmann, M.D.,
Michael Bshm, M.D., Henning Ebelt, M.D., Steffen Schneider, Ph.D., Gerhard Schuler, M.D., and Karl Werdan, M.D.,
for the IABP-SHOCK I Trial Investigators*



P=0.92 by log-rank test

Control

Tiéu chi chinh: t&r vong

Mortality (%)

Tiéu chi phu:

thoi gian 6n dinh huyét déng,
thdi gian nam ICU,

nong do lactat,

thi gian va liéu dung
catecholamine,

chirc nang than

10 15 20

Days since Randomization

Figure 1. Time-to-Event Curves for the Primary End Point.

Time-to-event curves are shown through 30 days after randomization for
the primary end point of all-cause mortality. Event rates represent Kaplan—
Meier estimates.




KHUYEN CAO ESC 2012

Oxygen/mechanical respiratory support is indicated according to blood gasses. I
Urgent echocardiography/Doppler must be performed to detect mechanical complications, assess systolic function and |
loading conditions.
High-risk patients must be transferred early to tertiary centres. I
Emergency revascularization with either PCl or CABG in suitable patients must be considered. I
Fibrinolysis should be considered if revascularization is unavailable. lla
-in\[r::anrtic balloon pumping may be considered. I
LV assist devices may be considered for circulatory support in patients in refractory shock. Ib
Haemodynamic assessment with balloon floating catheter may be considered. Ib
InatmpiMupmssur agents should be considered: Ila
* Dopamine
* Dobutamine lla
* Norepinephrine (preferred over dopamine when blood pressure is low). Ib




2013 ACCF/AHA Guideline for the Management of
ST-Elevation Myocardial Infarction

A Report of the American College of Cardiology Foundation/

American Heart Association Task Force on Practice Guidelines

9.1.1. Treatment of Cardiogenic Shock:
Recommendations
CLASS |

1. Emergency revascularization with either PCI or CABG is rec-

ommended in suitable patients with cardiogenic shock due to
pump failure after STEMI irrespective of the time delay from MI
onset (212,279, 452). (Level of Evidence: B)
In the absence of contraindications, fibrinolytic therapy should
be administered to patients with STEMI and cardiogenic shock
who are unsuitable candidates for either PCI or CABG
(81.4532.454). (Level of Evidence: B)

CLASS lla

use of intra-aortic balloon pump (LABP) counterpuls
an be useful for patients with cardiogenic shock after STE
who do not quickly stabilize with pharmacological therap
55-459). (Level of Evidence: B)

CLASS Il

1. Alternative LV assist devices for circulatory support may be
considered in patients with refractory cardiogenic shock.

(Level of Evidence: C)




Guidelines

IABP in STEMI complicated by cardiogenic shock

American Hean
Associalon

Class 1B — lla B

Class IC — I1Ib B

EUNCIPEAN
LOCIETY OF
CARTHOLDGY ™

Antman et al. Circulation 2004; 110: 82-292
O’Gara et al. Circulation 2013; 217 &-425.

Van de Werf et al. Eur Heart J 2008; 29: 2909-2945
Steg et al. Eur Heart J 2012; 33: 2569-2619



IABP in cardiogenic shock

Routine use of IABP in patients
with cardiogenic shock is not

recommended.

IABP insertion should be
considered in patients with
haemodynamic instability/cardio-
genic shock due to mechanical

| caxrmpolhicaticane

ESC Revascularization Guidelines 2014

Class IC — lIb B — IlI7?

Ia




KET LUAN

« Choang tim sau NMCT t&r vong cao 40-50%

» Thudc van mach wu tién Norepinephrine khi
huyét ap thap, khi huyét ap tam thu dat 80
mmHg c6 thé phoi hop thém Dobutamine.

» Vai trd bong doi xung déng mach cha giam thap
va c6 thé co hai néu str dung thuwdng quy trong

diéu tri choang



Tai1 lieu tham khao

Christopher M O'Connor and Joseph G Roger (2012), "Evidence for
overturning the guidelines in cardiogenic shock". N Engl J Med, 367, 1349-
1350.

Holger Thiele and Uwe Zeymer (2012), "Intraaortic Balloon support for
myocardial infarction with cardiogenic shock". N Engl J Med, 367, 1287-
1296.

Hollenberg, S. M. (2011), "Vasoactive drugs in circulatory shock". Am J
Respir Crit Care Med, 183(7), 847-855.

Jerrold H Levy (2010), "Treating shock- Old Drugs, New Ideas". N Engl J
Med, 362(9), 841-843.

Jung, C., Lauten, A., Ferrari, M. (2010), "Microcirculation in cardiogenic
shock: from scientific bystander to therapy target". Crit Care, 14(5), 193.

Karl Werdan and Martin Rub et al (2012), "Cardiogenic shock due to
myocardial infarction: diagnosis, monitoring and treatment”. A German-
Austrian S3 Guideline. Dtsch Arztebl Int, 109(19), 343-351.

Sakr Y and Reinhart K (2006), "Does Dopamine administration in shock
influence outcome? Results of the Sepsis Occurence in Acutely ill Patients
(SOAP) Study". Crit Care Med, 34, 589-597.






nc
LA

Treatment Algorithm

\edical lherapy
InedreDic SR
"i'lil'.’l-l'J-[.'lrI:.'EEnl'.'ll' sunport
Fluids

Venlilalory support
LARR
FeEvasculasizaton

FPatient unsiafle Pati=ril stabhe

LA sipmpoel™ Weaning

Cardiat Tunctio ardiac funclion
resDOvears FeCovers
Weaning Assess neurology [ Standard theragy

end ongan function

Irapaired Marmal
e robogical neuralogical
Tunetion M=y

‘Weaning Congider surgical

LvAaD { BiVAD

'Agel -Al';leu
cormnarbedies 7 comorbedilies?
Dhestination theragy Hean transplan o

Thiele et al, EAPCI Textbook 2012; Kapitel 23



MOT SO BIEM CHU Y KHI BiEU TR
THUOC VAN MACH
 Nguyén tac diéu tri thuée van mach: Khi bu da dich ma

khéng hoi phuc dwoc huyét ap va twdi mau mo thi khdi
dau diéu tri thuéc van mach.

« Huyét ap la muc tiéu diéu tri van mach, tuy nhién git» HA
& murc nao con la cau hoi boi vi:
— Hién twong tw diéu hoa huyét ap khac nhau véi tirng bénh nhan.
— Muc tiéu nang huyét ap trong soc nhiém trung: MAP 60-65
mmHg.
« Trong soc tim, huyét ap thap co thé lam thiéu mau co
tim nhiéu hon nira do giam lwu lwgng mach vanh, thubc

van mach co thé dung dé duy tri lwu lwong vanh.



IABP SHOCK-2 Trial: Why Did IABP

Not Work ?
< The timing of IABP placement

< Only 40% had |ABP placed before PCI in the
trial

< Did the patients have mostly LV failure ?
< |ABP little value in RV failure
< Low use of Swan-Ganz in the trial — so ?
<+ Inadequate LV support

< |ABP only offers approximately 0.25 — 0.50
L/min added CO

< Hypoperfusion main predictors of mortality



Patients receiving IABP after PCI have a
less favourable outcome in CS

|ABP support after PCI (p=0.039) —
Renal fallure (p=0.001)

Age (by decade) (p=0.38
Systolic BP (p=0.14)

Heart rate (p=0.71)

STEMI (p=0.20)

GP lIb/llla inhibitors (p=0.32)
Baseline CK (p=0.93)
Mechanical ventilation (p=0.24)
Post PCI TIMI flow (p=0.52)
Multivessel disease (p=0.99)
Peak CK (p=0.60)

1.ID 10.0
Odds ratio (log scale)

u Duke Clinical Kesearch Institte Wahab et al. Am J Cardiol 2010;105:967-971



VA-ECMO VV-ECMO

« Femoral Artery Internal Jugular Vein

Returning Oxygenated
&~  Bod T

De-oxygenated Blood

Figure 2. Dlagrammatic representation of peripheral veno-venous (VV-ECMO) and peripheral veno-arterial (VA-ECMO) extracorporea
membrane oxygenatlon. Reprinted with permission from Maquet GmbH & Co. KG (Rastatt, Germany).



Extracorporeal Membrane
Oxygenation (ECMO)

i 4
- | ,\
Flow: 2.0 L/men

nflow: Right atrfum
Outflow: femoral artesy
L ¢ .
A v “ros
5 Uxygenation
; g « Avasiability
- Easy nitiaton
:Tl;lut‘_“ ..“..’ » ’ ‘.\-.\3

Cons

- Limb ischemia

-Anticoagulation/Memorrhage
Thromboembolism




Support With ECMO: Lacks Evidence

Poor outcomes with high complication rates in Adult Cardiac

. "W-"}.

Patients even with last generation ECMO

Peripheral Extracorporeal Membrane Oxygenation System
as salvage Treatment of Patients With Refractory
Cardiogenic Shock: Preliminary Outcome Evaluation
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Percutaneous Ventricular Support
in 2014

Conclusion
+ |ABP failed to improve outcomes in CS
< Probably due to inadequate LV support
< Comparative trials in CS with other LV devices are
very limited
<+ Among the new devices, Impella offers the best
balance of ease of use and hemodynamic support
< Improved hemodynamics in CS
< More powerful devices (CP or 5.0) may be better

+ We need better tools to assess the presence of BiV
failure where total LV support may be preferable

< Will require a dedicated CS team approach to best
select advance therapies (ECMO, LVAD)



Mortality

Relative risk

Trial Follow-up niN n/N 95% CI
Revascularization (PCI/CABG)
SHOCK 1-year 76/152 83149 R =
SMASH 30 days 22/32 18/23 )
Total 103/184 117172 2 2
b&e:/mmlaizm msemww
er er
Catecholamines
SOAP Il (CS subgroup) 28 days 641145 501135 —-
Norepinephrine Egmho
Glycoprotein lib/Alla inhibitors o =
PRAGUE-7 In-hospital 15/40 13/40 =
Up<tream aboiximab Standard treatment
NO synthase inhibitors better beter
TRIUMPH 30 days 977201 76/180
SHOCK-2 30 days 24/59 7120
Cotter et al. 30 days 415 1015 .
Total 125275 931215 o
:13 syrthase inhbition :laod)o
1A er eter
IABP-SHOCK | 30 days 719 6/21 * >
I.VAD L“P Standard treatment
Thiele ef al, 30 days A W B
Burkhoff et al. 30 days 9/19 514 - >
Seyfarth et al. 30 days 6/13 6/13
Total 24/53 2047 ‘

LVAD
better

IABP
better

Relative risk
95% CI

0.80 (0.66,0.98)
0.87 (0.66:1.29)
0.82 (0.700.98)

0.75 (0.55:0.93)

1.15 (0.59,2.27)

1.28 (0.45:3.72)

0.95 (0.48;1.90)
1.33 (0.57-3.10)
1.00 (0.44-2.29)
1.06 (0.68-1.66)



EU and US Guideline Recommendations

Indication  Assist ESC/EACTS [1, 2] ACCF/AHA/SCAI [3-8]
device
Cardiogenic 1ABP Class llb (B) Intra-aortic balloon Class lla[B] The use of intra-aortic
shock pumping may be balloon pump (IABFP)
considered. counterpulsation can be
useful for patients with
cardiogenic shock after

STEMI who do not quickly
stabilize with
pharmacological therapy.
Other Classllb (C) LV assist devices may  Class llb [C]  Alternative LV assist devices
devices be considerad for for circulatory support may
circulatory support in be considered in patients
patients in refractory with refractory cardiogenic
shock. shock.

Burkhoff et al. Chapter 27: Percutaneous Circulatory Support: Intra-aortic Balloon
Counterpulsation, Impella, TandemHeart, and Extracorporeal Bypass

In: Baim & Grossman's Cardiac Catheterization, Angiography, and Intervention,, 8" :
Edition, Editor: Mauro Moscucci g



Randomized Trials in Cardiogenic Shock

Foelalive Risk Refative Risk
Trial Follow-up n'M n'N 85% Ol &5% CI

Revascularization (PCVCABG)
SHOCK 1-year TEMSZ 83140 0.80 (0.66,0.98)
SMASH 22132 18123 0.87 (0.66:1.29)

103184  1ITATZ 0.82 (0.70;0.98)

Tatal
Enrfy revmarubericsgon

Catecholarmines

SOAF Il (CE Subgroup) 0.75 (0.5570.83)

Glycoproten Nbilla-Inhibibors
PRAGUE-T 15440 13440 1.15{0.58:2.27)
Lip-give mr Sbreivimash
MO Synthase Inhibilors ——
TRILMPH g7201 TEM80 1.14 (0.81:1.45)
SHOCK-2 24/50 720 1.16 (0.58:2.68)
Cofter &l al 415 1015 0.40 (0.13:1.05)

Tolal 125273 BaR215 1.05 (0.85;1.29)
WO Syhwss Inkieicn
lABF

IABP-SHOCK | e B21 1.28 (0.45:3.72)
IABP-SHOCK Il 118/300 123288 0.96 (0.79;1.17)
Tistal 126/319 1200319 0.98 (0.81;1.18)

T T T T T T T
0025 050761 156 2 256 3
Updated Thiele et al. Eur Heart J 2010; 31:1828-1835




Normal Values

Right Atrial Mean 0-6mmHg

Pressure, CVP

Pulmonary Systolic 15-30mmHg

Artery Pressure | End-diastolic 4-12mmHg
mean 9-19mmHg

PCWP Mean 4-12mmHg

Cardiac Output 4-8 L/min

Mixed Venous >70%

02 Sat

SVR 800-1200




Differentiating Types of Shock

Physiologic Pump

variable Preload function Afterload Tissue perfusion
Clinical Pulmonary capillary Cardiac Systemic vascular | Mixed venous oxygen
measurement wedge pressure output resistance saturation
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Some of the Many Causes of Cardiogenic
Shock

MI (most common)

Aortic dissection

PE

Cardiac tamponade

Ruptured viscus

Hemorrhage

Sepsis

Cardiomyopathy (restrictive or dilated), myocarditis
Medication overdose (beta/calcium-channel blockers)
Cardiotoxic drugs (doxorubicin)

Electrolyte abnormalities (calcium, phosphate)
Valvular abnormalities (mitral/aortic stenosis)
Papillary muscle or ventricular free wall rupture



Left Ventricular Assist Device

Connection to
external air
HeartMate Blood Pump power supply

Steven M. Gordon, Centers for Disease Control,
[ @ [pp-Gov__|


http://commons.wikimedia.org/wiki/File:LVAD_CDC_Gordon.gif

Indication for IABP

Class I - There is evidence and/or general agreement that an IABP should be used in patients with
acute MI in the following settings

« Low-output

* Cardiogeni ickly reversed with pharmacologic therapy as a stabilizing measure for angiography
and prompt re

* Recurrent ischemic-ty st di Y Y ventricular function, or a large

area of n i ! 3 heterization and, if
appropri 1 i

Class Ila - The weight of evidence or opinion is in favor of benefit from an IABP in patients with
acute MI in the following setting

+ Refractory palymorphic ventricular tachycardia in an attempt to diminish myocardial ischemia.
Class IIb - The evidence or opinion is less well established for an IABP in patients with acute MI in
the following setting

+ Refractory pulmonary congestion,




Pathophysiology of RV Shock

¢ Predominant RV shock only 5% cases

e RV failure may limit LV filling by decrease in CO,
ventricular interdependence

e RV EDP often > 20mm Hg
» May result in shifting of septum towards LV,
impair LV filling
e Common practice of aggressive fluid
resuscitation may be misguided

¢ Inotropic therapy indicated when RV filling
optimized
e RV EDP of 10-15mmHg optimal

“ Duke Clinical Research Institute

NMITKE IINIVEERRSITY MEDIC A T''PNMNTTEe




Contraindications to IABP

Significant aortic regurgitation or significant arteriovenous
shunting

Abdominal aortic aneurysm or aortic dissection
Uncontrolled sepsis

Uncontrolled bleeding disorder

Severe bilateral peripheral vascular disease

Bilateral femoral popliteal bypass grafts for severe peripheral
vascular disease.



Complications of IABP

Cholesterol Embolization
CVA

Sepsis

Balloon rupture
Thrombocytopenia
Hemolysis

Groin Infection
Peripheral Neuropathy



Ventricular Septal Rupture Management

Echo

|ABP

Inotropic Support

Surgical Timing is controversial, but usually < 48°



Free Wall Rupture

Occurs during first week after Ml
Classic Patient: Elderly, Female, Hypertensive

Early thrombolysis reduces incidence but Late
increases risk

Treat with pericardiocentesis and early surgical repair



Acute MR Management

Echo for Differential Diagnosis:

— Free-wall rupture
— VSD
— Infarct Extension

PA Catheter

Afterload Reduction

|ABP

Inotropic Therapy

Early Surgical Intervention



RV Infarction Management

Cardiogenic Shock secondary to RV Infarct has better
prognosis than LV Pump Failure

IVF Administration

|ABP

Dobutamine

Maintain A-V Synchrony

Mortality with Successful Reperfusion = 2% vs. Unsuccessful =
58%



Cardiogenic shock
I

¥

Early Shock, Diagnosed on Hospital
Presentation

...-..l..l..l...'l.....'l....l.' '.'....
Fitsrinolytic therapy if all of the RS L
following are prosest: R

I, Greater than 9 stisules te
PCl

L Less than 3 hours pest STEMI
oanses

.

Delayed Onset Shoek
Echocardlogram to rule out mechanical defects

Ar

.
.
-
"srann

y

R L

.
vange raphd transfer o E

mvasive capable conter

B

X Nocontraindications

Arrange prompt (ransher o
invasive procedure-capalile conter
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LR Rl

Cardiac Catheterization and Coronary
Angiography

R

-

. !

1-2 vessel CAD Moderate 3-vessel CAD Severe 3-vessel CAD Left main CAD
l I ]
y
PCTIRA PCIIRA |« Immediate CABG
= Staged Multivessel PCI Staged CABG Cannot be
performed

Hochman Circ 2003: 107:298




Class |

1.

|ABP is recommended for STEMI patients when
cardiogenic shock is not quickly reversed with
pharmacological therapy. The IABP is a stabilizing
measure for angiography and prompt
revascularization.

Intra-arterial monitoring is recommended for the
management of STEMI patients with cardiogenic
shock.



Class |

1.

Early revascularization, either PCl or CABG, is
recommended for patients < 75 years old with ST
elevation or new LBBB who develop shock unless
further support is futile due to patient’s wishes or
unsuitability for further invasive care.

Fibrinolytic therapy should be administered to STEMI
patients with cardiogenic shock who are unsuitable for
further invasive care and do not have contraindications

for fibrinolysis.

Echocardiography should be used to evaluate
mechanical complications unless assessed by invasively



Class lla

1. Pulmonary artery catheter monitoring can be useful for the
management of STEMI patients with cardiogenic shock.

2. Early revascularization, either PCI or CABG, is reasonable
for selected patients > 75 years with ST elevation or new
LBBB who develop shock < 36 hours of M1 and who are
suitable for revascularization that is performed < 18 hours
of shock.

Patients with good prior functional status who agree to invasive care
may be selected for such an invasive strategy.



Cardiogenic Shock Definition

Persistent hypotension - SBP <80 to 90 mmHg or MAP
30 mmHg lower than baseline.

Reduction in Cardiac index
- < 1.8 L/ min per m2 without support
-<2.0to 2.2 L/ min per m2 with support.

Adequate or elevated filling pressures

Other causes of shock excluded

Reynolds et al. Circulation
2008;117:686-97.




Evolvement of the Short-term support
Technology Over Time

ll—




Tandem Heart

Percutaneously placed in the cath lab, and requires a
trans-septal puncture (21F left atrial, and 15-17F for
the femoral artery)

cannulation.

Supports cardiac output by an additional 4 L/min,
and can be used up to one week

/

_—

Issues: Bleeding, limb ischemia, technique, LA & f
thrombus == ¥

i

Can be configured for RV support (RA-PA } (&v\%
l
) ’ ‘




Meta-analysis of Percutaneous LVAD in CGS

Thiele Burkhoff Seyfarth
et al. et al. L

TandemHeart Impella LP25

Percutaneous LVAD used

Total number of patients

Single-centre Two-centre

Y Y
Sequence generation Drawing Mot reported Mot reported

2
]

g

tti

nep e
e85

Randomization Yes

Envelopes

Sealed envelopes Mot reported

Mot possible Mot possible

Compilete follow-up | Complete follow-up

* Mot reported whether the envelopes were opague and sequentially numbered.

Concealment of
allocation

Mot reported

Blinding Mot possible

Handling of Complete follow-up

patient attrition

e |t
oo o
o e ——

s

lABP, intra-aortic balloon pump; LVAD, left ventricular assist device.

Cheng et al, European Heart Journal
2009;30:2102-2108



Thiele et al.
Burkoff et al.

Seyfarth et al.
Pooled

Thiele et al.

Burkoff et al.

Seyfarth et al.
Pooled

Thiele et al.

Burkoff et al.

Seyfarth et al.
Pooled

Hemodynamics

IABP Cardiac index
Mean + SO Mean Difference

18+04
21+02
18407

P{heterogeneity) = 0.22
1= 34.0%

0.55 (0.23-0.87)
0.16 (-0.14-0.46)
0.35 (-0.16-0.88)
0.35 (0.08-0.61)

-1 Li] 1 2
Favors IABP Favors LVAD
LVAD IABP Mean Arterial Pressure
Mean + S0 Mean 4+ 50 Mean Difference
TE+10 TO+16
91 +16 T2+12
Br+18 Tixz22

Pheterogeneity) = 0.10
12 = 55.9%
0.55 (-2.9-13.9)
18.6 (9.4-27.9)
16.0 (0.5-31.5)
12.8 (3.6-22.0)

=25 0 25 50
Fawors IABP Favors LVAD

LVAD IABP Pulmonary wedge pressure P{heterogeneity) = 0.01
Mean + SD Mesan + S0 Mean Difference 2 =TE.6%

2227 ——
25+3 —F—
20+6

1845
1B+4
19+5

5.6(8.2to 2.1)
8.4 (-11.0 to -5.8)
A.0(-5.2-3.2)

5.3 (8.4t0-1.2)

——

=10 0 10
Fawvors LVAD  Favors IABP



30 Day Mortality

IABP 30-day Mortality P{hetercgeneity) = 0.83
niN Relative Risk P =0%

Thiele et al. 9120 0.95 (0.48-1.90)

Burkhoff et al. 1.33 (0.57-3.10)

Seyfarth et al. 1.00 (0.44-2.29)

Pooled 1.06 (0.68-1.66)

1
Favors LVAD Favors IABP




Randomized Studies in Cardiogenic Shock

Trial

Rewvascularization (PCI/CABG)
SHOCK

SMASH

Total

Catecholamines
S0AP Il (C5 Subgroup)

Glycoprotein lIbflla-Inhibitors
PRAGUE-T

NO Synthase Inhibitors
TRIUMPH

SHOCK-2

Cotter ef al

Total

IABP
IABP-SHOCK |

L\VAD

Thiala &t al
Burkhoff el al
Sayfarth et al
Total

niM

BaM49
18123
1MTT2

Relative Risk
85% C1

Early ra
el

50/135

[ i
T T T T T T T
0025 0.50.751 15 2 25 3

Thiele et al. Eur Heart J 2010,31:1828-1835

Relativa Risk
85% Cl

0.B0 (0.66:0.98)
0.87 (0.66;1.29)
0.82 {0.70;0.98)

0.75 {0.55;0.93)

1.15(0.59:2.27)

0.40 (0.13;1.05)
1.05 (0.85;1.29)

1.28 (0.45:3.72)

0.95 (0.48;1.90)
1.33 (0.57-2.10)
1.00 (0.44-2.29)
1.06 (0.68-1.66)




Review and Comparison of
Cardiac Support Strategies

Therapy /

Strategy Device

Mechanism

Inotropes/ Increase Contractility, HR,

Medical Management
& Pressors TPR

Aortic Pressure

Counterpulsation IABP Augmentation

Extracorporeal Bypass TandemHeart LA -> AO flow
Pump ECMO RA -> AO flow

Implantable Impella

Transvalvular Pump 2.5/4.0/5.0 KV N




ECMO vs Direct LV Unloading

ECMO

« Provides effective cardiac support, especially in the
setting of RV failure
Improved systemic oxygenation
CAUTION: LV can be overloaded and pulmonary
edema can be exacerbated

Transvalvular Percutaneous LVAD

* Improves systemic hemodynamics

* Unloads the LV

« Oxygenation can be improved secondary to
reduced PCWP




Conclusions: CGS in AMI

There is no unequivocal benefit to LV support in
CGS

IABP is clearly not the answer (though may be
useful to increase coronary flow with no reflow or
residual stenosis)

LVAD support makes most sense upfront in
hypotensive patients for PCl to support the
procedure and allow decisions for possible
bridging

ECMO is best for total “crash and burns”




Current Pharmacology & Devices

Inotropes IABP ECMO r1andem- ,...cia

Heart




CLIMNICAL RESEARCH

. E0R=21{m
L';;."rlnrlrp heart domose

Percutaneous left ventricular assist devices vs.
intra-aortic balloon pump counterpulsation for
treatment of cardiogenic shock: a meta-analysis

of controlled trials

Jin M. Cheng, Corstiaan A. den Uil*, Sanne E. Hoelks, Martin van der Ent,
Lucia 5.0. Jewbali, Ron T. van Domburg, and Patrick W. Serruys

anm Miaan arte-bl prassars PRI
S0 Mieari diferonca

Thizks # &

BurkhafMad & 22008 50
Nwribolof sl B4

Saplar al 2 0.7 1]
Beptarth ot Serledmal d BTHIR

Praed

Brrdad

-8 ]
FEaeca s ARP  Favours LA

Cardiac Index Blood Pressure
Duke Clinical Research Institute
QY D Clinical Research Insiure Cheng et al EHJ 2009



CLIMNICAL RESEARCH

0. In-28 Coronary heart disease
Percutaneous left ventricular assist devices vs.
intra-aortic balloon pump counterpulsation for
treatment of cardiogenic shocl: a meta-analysis

LVAR  IARP H Hbatwrogenwiy) = § &3
et Mortality bl

0,23 (D48 - 1.00;

| Thieke et at L 920

Burkhol af 2L 219 a4 1334057 -3.10)

Seylarth et el &3 ana 1008 {84 = 2. 26)

Poolked 275 AT 1,08 {068 —1.86)

1
Favours LVAD  Fansours LABP

t Duke Clinical Research Institute Gheng et al EHJ 2009
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Cardiogenic Shock

e Systemic hypoperfusion secondary to severe
depression of cardiac output and sustained
systolic arterial hypotension despite elevated
filling pressures.




Mortality IABP vs & |IABP - Metaanalysis

- LARE Mo IAEF 30-Dray kortality
Rigk Diffefamise

M repertusion

Total <028 (-0.47 to -0.12)
Thirambalysis

Snomel

Korack

Eangizaon

Waksman

GUSTO

EHOCK roghsiry

NRMIZ TT TOSEZIBD

Total 14152878 ~0L18 {-0.20 b -0.16)

Primary PCI
NRMIZ PCI S5EZ0E5
AMC CE SRS

Total 1482234 0.06 (0.03 o 0L10)

Tatal T4BAIS14E 3 -0.11 {-0.13 1n -0.08)

Mo JABP batler

Sjauw et al. Eur Heart J 2009;30:459-468




Classic Criteria for Diagnosis of Cardiogenic Shock

Systemic Hypotension
systolic arterial pressure < 80 mmHg
Persistent Hypotension
at least 30 minutes
Reduced Systolic Cardiac Function
Cardiac index < 1.8 x m%¥min
Tissue Hypoperfusion
Oliguria, cold extremities, confusion
Increased Left Ventricular Filling
Pulmonary capillary wedge pressure > 18 mmHg



Nhiing catecholamine khac nhau do tac dung trén thu thé alpha
va beta khac nhau. Thu thé alpha: giy co mach, thu thé betal:
ting tan so tim va ting co bop co tim, thu thé beta2: din mach
ngoai bién.

PRESSURE

PE NE Dopa Epi Dobut Dopex Iso




SHOCK Registry:
Mortality by Shock Categories

100% -
87.3%

65.3%

80% -
sow | B01A e 551%  550%  55.0%
40% -
20% -
0% , . f , ' , .

All (1422) LVF (1116) VSR (55) MR (98) RVF (40) Tamp (20) Other (95)

p=0.001 6 Group;
VSR vs each p<0.01

Hochman, JACC 36: 1063, 2000



Trial

Revascularization (PCI/CABG)

SHOCK
SMASH
Total

PRAGUE-7

TRIUMPH
SHOCK-2

Cotter et al.
Total

IABP
|IABP-SHOCK |

LVAD

Thiele et al.
Burkhoff et al.
Seyfarth et al.
Total

NO synthase inhibitors

Follow-up

1-year

30 days

Catecholamines
SOAP I (CS subgroup) 28 days

Glycoprotein lib/Alla inhibitors
In-hospital

30 days
30 days
30 days

30 days

30 days
30 days
30 days

n/N

76/152
22/32
103/184

647145

15/40

977201
24/59
415

1257275

713

921
919
6/13
24/53

Mort

ality

Relative risk

n/N 95% CI
83/149 -
18/23 —p—
117172 L2
Early revascularization Medicaltherapy
better better
501135 —i-
Norepinephrine Dopamne
better better
13/40 =
Up<tream aboiximab Standard treatment
better better

76/180
7120

1015 "
93/215 ‘

NO syrthase inhbition Placebo
better better
6/21 = >
LABP Standard treatment
et b
o0 " el
5114 - >

20 g

LVAD
better

IABP
better

Relative risk
95% CI

0.80 (0.66:0.98)
0.87 (0.66:1.29)
0.82 (0.70;0.98)

0.75 (0.55:0.93)

1.15 (0.59,2.27)

1.28 (0.45:3.72)

0.95 (0.48;1.90)
1.33 (0.57-3.10)
1.00 (0.44-2.29)
1.06 (0.68-1.66)



PINH NGHIA

* Pinh nghta choang: |a moét hoi chirng do
hé tuan hoan suy gidm khéng cung cap du
twdl mau mo.

= Choang tim: giam twdi mau mé do giam
cung lwong tim va huyét ap thap kéo dai
mac du co sy tang ap lwc do day that.



SINH LY BENH

Myocardial Dysfunction

Systolic

e

+ Carasac output
+ Stroke volume

\

+ Systemic Hypotension
perfusion

| Diastolic

v

TLVEDP
Pulmonary congestion

VA

i+ Coronary Hypoxerrma

perfusion
pressure ‘[
Compensatory Ischemia
vasoconstriction;

fluid retention

FProgressive
Myocardial
Dysfunction

Death

Hollenberg S M et al. Ana Intern Med 1999:131:4759




MOT SO BIEM CHU Y KHI BiEU TR
THUOC VAN MACH

« Huyét ap Ia muc tiéu diéu tri van mach, tuy nhién git» HA &
murc nao con la cau hoi bai vi:
— Hién twong tw diéu hoa huyét ap khac nhau véi tivng bénh nhan

(bénh nhan binh thwdng, bénh nhan choang, b&énh nhan THA).

« Muc tiéu nang huyét ap trong soc nhiém trung: chwa biét
chinh xac tri s6. Guideline duy tri MAP 60-65 mmHg.

. Trong soc tim, huyét ap thap co thé lam thiéu mau co tim
nhiéu hon ni¥a do gidm Iwu lwong mach vanh, thudc van

mach c6 thé dung dé duy tri lu lwong vanh.



