KIEM SOAT HUYET PONG
TRONG SHOCK TIM

TS.BS. Pham Minh Tuan
B¢ mon Tim mach
Trwong Pai hoc Y Ha Noi



Clinical condrtion defined as the inability of the heart to deliver an adequate amount of blood to the tissues to meet
resting metabolic demands as a result of impairment of its pumping function

+ Systolic blood pressure <80 to 90 mmHg or mean arterial pressure 30 mmHg lower than baseline

+ Severe reduction in cardiac index;
<|.8 L/min/m? without support or
<2.0 to 2.2 L/min/m? with support

* Adequate or elevated filling pressure:
Left ventricular end-diastolic pressure >18 mmHg or
Right ventricular end-diastolic pressure >10 to 15 mmHg



Cardiogenic Shock

» 5-15% céc ca HC vanh cap

* Ty 1¢ nhé NSTEMI tién trién thanh CS
(GUSTO II-B, PURSUIT trials)

» Ton thuong trén 40% khdi co that
« CA4c té bao co tim canh ving ton thuong nhay
cam hon gay thiéu mau lan rong



Vi tri NMCT trong Cardiogenic Shock
SHOCK Trial (N=1160)
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Nguyen nhan Cardiogenic Shock

NMCT (most common)

Tach thanh BMC: type A

Nhoi mau phoi

Ep tim cap

Chay mau nang

Nhiém khuan ning

Bénh ly co tim (restrictive or dilated), viem co tim
Qua liéu thude (beta/calcium-channel blockers)
Ngo doc thude (doxorubicin)

R6i loan dién giai (calcium, phosphate)

Cac bénh i van tim (mitral/aortic stenosis)

but day chéng cOt co, v& thanh tu do that



Nguyéen nhan Cardiogenic Shock

SHOCK Trial and Registry (N=1160)
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Hochman Circ 1995; 91:873-81
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History

1700s: Shock first defined as a sequelae of severe
trauma

1935, 1940: Harrison and Blalock classified types of
shock

1950: Treatment of CS with O,, phlebotomy,
morphine. Also in favor was ethyl alcohol vapor,
digitalis, quinidine

1960: Introduction of CCUs; improvement in
mortality from arrhythmia, but not CS

1962: First IABP designed

1968: IABP placed by Dr. Kantrowitz in 5 patients
with CS



Mot so YTNC tién trién CS

Tuoi gia

Bénh nhiéu mach mau
NMCT trudce rong
STEMI

THA

PTb

Co Ml cu

C6 CHF tu trude



Ty 1é CS khong thay déi theo thoi gian

Frequency of Cardiogenic Shock NRMI Registry:

* Inclusion of 293,633 patients from
Jan 1995-May 2004 with STEMI or
new LBBB

« 775 US Hospitals with on-site PCI
» CS developed in 25,311 (8.6%0) pts

« CS present on admission in 29%
Worcester Heart Attack Study?
« 1975-88 - 7.5%
Gusto-13

NRMI STEMI Registry: e 1995 > 7.2%

N=25,311

1Babaev et al JAMA 2005 294:448 o
2Goldberg RJ NEJM 1991; 325:1117 o

CARDIOVASCLLAR

3 Holmes DR JACC 1995 26:668 o e s



Sinh Iy bénh CS

o Khi khoi lwong 16m co that T hoai
tir va a/h chirec ndng bom mau ->
giam the tich nhat bop, CO

. Twéi mau co tim giam -> nhip
nhanh, tut HA

. Tang LVEDP gay giam twéi mau
mach vanh

. Ting co bop co that T lam ting
thém nhu cau Oxy co tim

. Toan lactic tjén trién cang lam
nang thém ton thwong co tim

Hollenberg Ann Int

Myocardial Dysfunction
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tLVEDP
¢ Cardiac output Pulmonary congestion
+ Stroke volume

Diastolic

+ Systemic  Hypotension
perfusion
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Compensatory
vasoconstriction;
fluid retention

‘ Progressive

Myocardial
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Huyét dong trong suy tim (theo Forrester)

hoac cao

r
2 A

Chi so tim (twéi mau mo)

Thap

Tud1 mau mo
(Cung lugng tim)

pl43

Loai I: Binh thuvong
Diéu tri:
nhuw Suy tim man

LAm sang : Khod va Am

Loai ll
Diéu tri:

Loi ti€u & Gidn mach

Loai Ill: S6¢ giam thé tich
Diéu tri:
Bu dich

Lam sang : Kho va Lanh

Lam sang : Am va Am/—
Phu p@
Loai IV: S&c¢ tim

Diéu tri:

HA binh thuong: gian mach
HA thap: tang co bdp, co mach
LAm sang : Am va Lanh

Thap

T Cao

Ap luwc mao mach phoi bit
Kollef M et al. Washington Manual of Critical Care.

>

U huyét phoi



Soc tim & Suy tim cap

Suy tim cap do
Tang huyét ap Dot mat bu cap

cua Suy tim man

Phu phoi
cap

Suy tim phai



Panh gia ban dau suy tim cap, Shock

Bénh str /kham thyc thé (huyét ap va tan so tho)
X-quang nguc Pién tam do
Si€u am tim hoac BNP, Do bao hoa O,
Sinh hoa mau Cong thirc mau

Khao sat
dong thot tim

Cap ciu
ngay, néu
co

hoc (IABP)
Eur Heart J 2012;33:1787-1847.



[ RESUSUCITATION: ]

BLS/ALS/Oy
$ Tes A .
[ Distress/pain? nalgesia
Marphine 2.5-10 mg IV
2 4 Pulmonary Tes Diuretics e.g. furosemide 40=80mg [V;
U’ trl congestion? if 367 =90 mmiHg/ MAP =70mmHg, |V nitrates

il
)

A

A
b d Y
an au [ Arrhythmia? JL){ Artiarrhythmic drugs/pacing/cardioversion ]

suy tim cap '

- SpO; <95%! Yes pO2<8 kPa pO;<8 kPa
S h O C k t I | I l {{QU%'!"F CDP;::'} 100% Dz CPAP Ventilation
Hypotensive?! Yes . . —
SBP >80 mmHg or Adequately filled? i |vasive monitoring, inotropes, |ABP,
£ quately n
MAP >70 mmHg) expert help
Mo
Y
No Cautious fluid challenge,

eg 100200 mL bolus
or 250mL over 10 min

Continue divretics + nitrates;
Commence long-term therapy

In all cases: withdraw exacerbating drugs:
Prblockers, Ca’*<channel blockers, NSAIDs




X tri Cardiogenic Shock

Muc tiéu:
» Kiém soat tot thé tich tuan hoan
— AL d6 day nhi P: 10 — 14 mmHg
— PAWP: 18 — 20 mmHg
» Kiém S04t tot C4cC r6i loan nhip tim
» Kiém soat tot thang bang kiém toan
» DuNng cac thudc van mach
» DUng c4c bién phap hd tro co hoc tuan hoan



Piéu tri ndi khoa trong Shock tim

» CA4c hé tro ban dau: Oxy, hd tro ho hap, giam dau, xir tri cac

roi loan nhip
« Thrombolytic agents have no major effect on mortality
 lonotropic support with:
— Dobutamine: selective B1-adrenergic receptor agonist
to improve contractility and cardiac output without
Increasing heart rate (BP > 80 mm Hg)
— Dopamine: myocardial f1-adrenergic that act
Indirectly by releasing norepinephrine (BP < 80 mmHg)
— Norepinephrine: o and B1-adrenergic agonist that may
be used for refractory hypotension

CARDIOVASCLLAR
BESRANCHE POUNPATION®
A pmnim for mroratn



Agent

Epinephrine
Norepinephrine

Dopamine

Dobutamine
Isoproterenol

Cac thuoc vin mach

Adrenergic Effect Arrhythmogenic

Dose o
2-10 pg/min ++
0.5-30 pg/min  +++
1-5 pg/min +
5-10 pg/min ++
10-20 ug/min =~ +++
2-20 pg/min +
2-10 pg/min 0

p

+++
++

++
++

+++

+++

Potential

+++
++

++

+++
++

+++

tCt 25 | ASSBSS AHA Handbook of Emergency Cardiovascular Care 2002
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ACC/AHA Guidelines for the Management of Patients With
ST-Elevation Myocardial Infarction —Executive Summary

Systolic BP
>100mmHg

Nitroglycerin
10-20 mcg/min

Cardiogenic
Shock

Systolic BP Systolic BP
70-100mmHg 70-100mmHg

NO Shock With Shock

Dobutamine Dopamine
2-20mcg/kg/min 5-15 mcg/kg/min

Antman, JACC, 2004:44:671

Systolic BP
<70mmHg

With Shock

Norepinephrine

1-30
mcg/kg/min

CARDIOVASCLLAR
BESRANCHE POUNPATION®
Apareim b et



SOAP Il — So sanh hiéu qua diéu tri
Dopamine & Norepinephrine trong Shock

Haxard Batia (959 CI)

« 1679 patient RCT in shock
280 patients cardiogenic

o Bk  Increased arrythmia with
s dopamine (AF/VT/VF)

Figure 1. Forest Plal for Pridelined Subgroup Analysis
According to Type af Shock,

A tatal al 1044 patients wene in seatic shock [542 in ¢ Sig n ificantly Iower

the daparminge group and 503 in the narepinephrine

Rrowpl, 280 were = cardiapenic shogk (135 in (he - mortal ity With
pEmine graup &nd 143 in the nompinephrine grawp) no repi neph r.i ne i n CS

ard 263 were in hypovslemic shock [133 @ the dapa-

rring g ared 125 an the marepinephrine H‘,'l_:!_.xp: Tre

P viloe lor irleracticn wad 037

{ct 20" |ASSESS e Backer, NEIM, 2010:362:779. o

2 pmmim or oty



Strongest -

Special

Receptor Affinity Dose Adverse Events Considerations
Vasopressors
: : Tachycardia
N("I_re\’j"”ipr;%”e ar > B, 09> - 1| Peripheral/Gl
evophed”) g/g ischemia
. . Tachycardia
Epinephrine B1 > o 0.05-0.5 ,
: Low doses =8 : Peripheral/Gl
(Adrenal|n®) High doses = a mcg/kg/min 'schemia
Dopamine DA =<5 mcg/kg/mw! 5 _ 20 Tachycardia Renal protective dc_)ses
(Intropin®) Br="5—10 megkg/min | - onmin | Arrhythmias of < 5 mcg/kg/min
a; = 10 — 20 mcg/kg/min should not be used
Phenylephrine 05-5 Reflex .
(Neosynephrine®) di mcg/kg/min bradycardia Tachyphylaxis
Cardiac/ Do NOT titrate
Vasopressin Vv 0.04 mesenteric [doses >0.04 units/min
(Pitressin®) 1 units/min ischemia can result in cardiac
Skin lesions ischemia]
Dobutamine B:. B 5-20 Arrhythmias
(Dobutrex®) 12 mcg/kg/min Hypotension
Alpha Activity
norepinephrine = epinephrine > dopamine > phenylephrine

» Weakest

epinephrine > dopamine > norepinephrine

Beta Activity



Shock Trial tré thanh Guideline trong xir tri
Cardiogenic Shock

The New England

Journal of Medicine

© Copyright, 1999, by the Massachusetes Medical Society

VOLUME 341 AuGusT 26, 1999 NUMBER 9

EARLY REVASCULARIZATION IN ACUTE MYOCARDIAL INFARCTION
COMPLICATED BY CARDIOGENIC SHOCK

JUDITH S. HOCHMAN, M.D., LYNN A. SLEEPER, SC.D., JOHN G. WEeeB, M.D., TIMOTHY A. SANBORN, M.D.,
HARVEY D. WHITE, D.Sc., J. DAVID TALLEY, M.D., CHRISTOPHER E. BULLER, M.D., Auice K. Jacoss, M.D.,
JAMES N. SLATER, M.D., JAcaues CoL, M.D., SoNJA M. MCKINLAY, PH.D., AND THIERRY H. LEJEMTEL, M.D.,
FOR THE SHOCK INVESTIGATORS*




Xw tri Cardiogenic Shock

__ I Ll Emergency revascularization with either PCI or CABG is
recommended in suitable patients with cardiogenic shock
=t due to pump failure after STEMI irrespective of the time

delay from MI onset.

a lib 111 In the absence of contraindications, fibrinolytic therapy
should be administered to patients with STEMI and
5 cardiogenic shock who are unsuitable candidates for either
PCI or CABG.
o9

tct 2 iAssess =



Thiet bi ho trg co hoc
Chi dinh dat bong ngwoc dong dong mach chu (IABP) khi:
« Sdc tim khong hoi phuc nhanh chéong cho du d3 dung thudc t6i uu
« Phu phoi ning
e Ri loan chitc ning that trai cap (vd NMCT) kém suy tim ning
« Ho van hai 14 hoic thong lién that cap tinh kém suy tim ning
« RO6i loan nhip that tai phat khong 6n dinh huyét dong
e Thiéu mau co tim (Pau that nguc sau NMCT) tro vé6i diéu tri
* HOo tro can thiép qua da hodc md bac cau chu vanh
Chong chi dinh
* Hep hodc hé van dong mach chu nang
e Bénh co tim phi dai c6 chénh ap 16n
« Bénh 1y PMC nguc (16c tach thanh, phinh, huyét khoi)
* Bénh 1y dong mach ngoai vi dang ké (chong chi dinh twong d6i)
Than trong
*  Doi khi IABP ¢6 thé gay giam tudi mau than
« TABP c6 thé gay bién chimg mach ngoai vi (bén dit)




' Ultra IAB ZFr

Intra Aortic Balloon Catheter

Intra-aortic Balloon \

BE

f WJ_’
Q@ 0

Intra-aortic Balloon Pump



Intra-Aortic Balloon Pump
Support

Reduces afterload

Augments diastolic perfusion pressure
Improvement in cardiac output and coronary blood
flow

No change in myocardial oxygen demand

Serves as a support device for PCI or bridge to
CABG

ACC-AHA Class I recommendation

IABP support was associated with a | in mortality:

- -2 with lysis, from 67% to 49%2
— SHOCK Trial, from 63% to 47%




O

I-month (Y
O

2-weeks
O
72-hrs
|ABP Impella 2,5 Impella 50 Tandem- Levitronix ECMO  Implantable
heart
Left ventricular sweor BiVentricular sweort
Partial swpport Full sueport

Pulmonary =#"

Level of support



2013 ACC/AHA STEMI
Guidelines:
Treatment of Cardiogenic Shock

| Hallb Il
The use of intra-aortic balloon pump counterpulsation can
II be useful for patients with cardiogenic shock after STEMI

who do not quickly stabilize with pharmacological.

| llallb Il

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

tCt 25 |ASSBSS O’Gara PT, et al. Circulation 2013
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ACC/AHA Guidelines for PCI
In Patients with Cardiogenic Shock Support
use of Hemodynamic Support

A hemodynamic support device Is
I na bl recommended for patients with
cardiogenic shock after STEMI
who do not quickly stabilize with

pharmacologic therapy

Levine GN, et al. Circulation. 9

lllllllllllll
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Céc thiét bi hd tro co hoc

|ABP Impella 2.5 TandemHeart

Cung lvgng toi da <1 L/min 2.5 L/min 5 L/min

Dé str dung Vv vy v v v

Kich thudc 7-8F 13F 17F, 22F,
Thoi gian dat 1-2 phut 15-25 phut 30 phut

Thoi gian chay Nhiéu ngay 6 hours Nhiéu gio

Gia thanh $59,000 $50,000 $52,000

- May bom $850-1,200 $26,000 $22,000



Pressure Lume -

IMPELLAZ2.5

Inflow



Impella 2.5 vs. IABP In High Risk PCI
The PROTECT Il Trial

Randomized
Intent-to-Treat
N=448
]

lnten;xdggg;(m) IABP (N=223) Impella 2.5 (N=225)
(N=448) 0day P10, o219 S0y P10, No224

2 Withdrew consent post PCl (alive) 1 EF>=35%

JEF>=35% 1 Not 3VD or ULM
3 Not 3VD or ULM 2 Actve MI

1 Actve M| 2 Severe PVD or AS
1 Severe PVD 1 Platelets<70000

1 Platelets<70000 1 Cealinne>4

1 Lest 1o F/U post discharge (day3) 1 PCI performed after study stopped

Per Protfct'?l (PP) IABP Impella 2.5
p?ﬁ g4a2¥)m 30day, N=211 30day, N=216
90day FIU, N=210 90day FiU, N=215

O

CARDIOVASCLLAR
BESRANCH POUNPATION®

4 parim e ety




TandemHeart™
Percutaneous LVAD




IABP vs LVAD

Meta-Analysis
30-Day Mortality

LVAD IABP 30-day mortality P (heterogeneity=0.83
(no.) (no.) relative risk 12=0%
Thiele et al 9/21 9/20 —— 0.95 (0.48-1.90)
Burkhoff et al 9/19 5/14 -» I -0 1.33 (0.57-3.10)
Seyfarth et al 6/13 6/13 D . 1.00 (0.44-2.29)
Pooled 24/53  20/47 —_— 1.06 (0.68-1.66)
0.. 1 1.0 10'.0

Favors LVVAD Favors |ABP

tCt 25 |ASSBSS Cheng et al: EHJ 30:2102, 2009 s narnoe



Hiéu qua thiét bi mai trong soc tim

Huyét dong tot hon so véi IABP

— Chua chirng minh dugc hi€u qua vé séng
con

K§ thuat kho trién khai hon so voi IABP

N bién co chady mau va bién chimg mach mau

Tén kém

Hién tai chua phai 1a chi dinh dau tay



XIN CHAN THANH CAM ON!



