S DUNG CAC THUOC VAN MACH - TRO TIM

Ts.Bs. Phan Thang
B& mon Gay mé Hoi strc va Cap ciru

Trwdng Pai hoc Y - Dwoc, Pai hoc Hué



NOI DUNG TRINH BAY

1. Sinh ly vé séc va céac thudc vadn mach, tro tim.
2. Dworc Iure hoc cua cac thubc van mach, tro tim.

3. Chién lwoc str dung van mach va tro tim phu hop céc loai séc.



DAl CUONG SOC

< Sbc la tinh trang thiéu oxy té bao va mé do gidm

cung cap oxy, tang tiéu thu oxy, bat thwéng trong
tiéu thu oxy hodc két hop ca ba
“ Triéu ching
< Huyét ap tut
< Thay ddi y thirc

. Type of MAP co DO, CvP MPAP PCWP SVR Common clinical Treatment®
’:‘ ThO’ nhanh shock examples

, .2 .- Hypovolemic - l ! ! ! ! 1 Hemorrhage Volume
’:’ NU’O’C t|eu g|am Capillary leak resuscitation
. o Obstructive l l i} 1 1 T— 1— Pulmonary embolus Inotropes
% LaCtat tang Tension pneumothorax
. 2 , Cardiogenic l— l 1 1 1 1 T Myocardial infarction Inotropes
¢ Toan chuyén hoa Arthythmia

X ~ , Distributive Systemic inflammator Vasopressors
’:‘ RO| |Oan dong mau ' ! : l : l ' reysponse syndrome? ’ i
. o Anaphylaxis
* Men gan tang
¢ Dau hiéu d6 day mao mach giam
Gaieski D.F. (2021), Definition, classification, etiology, and pathophysiology of shock in adults, Uptodate 3




PAI CUONG

DOBUTAMINE
RENAL DOSE
SHOCK
A s a T INOTROPES
+ Chiéu dai, réng + Tién ganh CATECHOLAMINES
+ Trwong lwc + Strc co co tim VASOPRESSORS i,
+ D6 quanh + Hau ganh SEPSIS
RECEPTORS \ PHENYLEPHRINE
Low SVR Low CO \ A
(arteriolar tone) s NOREPINEPHRINE
DOPAMINE
VASOPRESSIN HYPOVOLEMIA
VASST
{ CARDIAC FAILURE
LEVOSIMENDAN
BP = CO X SVR
CO=HR XSV

Hypotensmn

DO, = Ca0, x CO

Dong mau dén tang = MAP/Stre cdn mach tang

, i
Steven T. Morozowich (2015),”"Pharmacologic agents for acute hemodynamic instability: Recent advances in the management of perioperative shock- A systerfiatic review,
Annals of Cardiac Anaesthesia, vol18



SU CO VA GIAN CUA CO TIM- MACH MAU

Endothelial Smooth Nerve cell
cells > muscle cells terminal

agonists (norepinephrine,
angiotensin Il, endothelin-1, etc.)
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Phan (rng co co

Vasodilation Vasoconstriction Vasodilation Vasodilation

Clinton webb (2003), “Smooth muscle contraction and relaxation”, Advances in physiology education , volume 27 : number 4 5



CO CHE CO VA GIAN CO' TIM - MACH MAU

3 agonist
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Christopher B. Overgaard (2008), “Inotropes and Vasopressors Review of Physiology and Clinical Use in Cardiovascular Disease”, Circulation,
6

118:1047-1056



CAC THU THE ADRENERGIC

Adrenergic Receptors (A) ‘Mmlc Rmfs

Alpha-1 I Alpha-2 I I 4

[ Alpha-1 ] [AlphaZJ [ Beta-1 J [ Beta-2 ]

* Vasoconstriction * Inhibits Norepinephrine + THeart Rate + Vasodilation
‘ * T Peripheral Resistance Release « TLipolysis + | Peripheral Resistance
(blood flow) + Inhibits Acetylcholine « TMyocardial » Bronchodilation

» T Blood Pressure Release Contractility + T Glycogenolysis
Mydriasis + Inhibits Insulin + TRenin (muscle, liver)

Sphincters

» Relaxes Uterine Smooth
Muscle

(B) Alpha-1 Alpha-2 Beta-1 Beta-2
NE>E E > NE E=NE E >> NE
NE = Norepinephrine; E = Epinephrine

David B. Bylund (2004), "Adrenergic Receptors”, Encyclopedia of Biological Chemistry, Volume 1.



CAC THU THE ADRENERGIC

Endothelium

Direct-acting

Indirect-acting

IE

N — ] | s

Non-selective Releasing | | Uptake MOA COMT

Alpha 1

Agents Inhibitor* | | Inhibitors* | | Inhibitors* e bt
I ‘ | I I I Cytokines
ay-phenylephrine  «y a,-oxymetazoline ephedrine amphetamine  cocaine selegiline entacapone et Z:;B Eg”
ay-clonidine By By-isoproterenol (g ap By Bpand  tyramine - '
p,-dobutamine «y oy By Bo-epinephrine  releasing agent) N
Bo-terbutaline @, , By-norepinephrine 1 b
h) s ' -
‘\\ l' . :
b R4 = 1 AVPR1a AGTR1, AGTR2
\\‘ " 7 1 : receptor receptors
\~' : !
Responses are not reduced by prior Response is reducedby ~ Responses are abolished by prior s ot heiad-io S S
treatment with reserpine or guanethidine. prior treatment with treatment with reserpine or i bl i
Response may by potentiated by cocaine, reserpine or guanethidine.  guanethidine.

reserpine, and guanethidine.

James A. Russell (2019), “Vasopressor therapy in critically ill patients with shock”, Intensive Care Med (2019) 45:1503—1517 8



PHAN LOAI THUOC VAN MACH
VA TRO TIM

Vasopressors

1

Non-adrenergic Agents

a
Adrenergic Agents e Vasopressin

|

Non-catecholanglnes

Cathechoamines. (.Sg;ﬂégtr}:()e

e Phenylephrine

Endogenous

e Dopamine

e Epinephrine
e Norepinephrine

Steven T. Morozowich (2015),”"Pharmacologic agents for acute hemodynamic instability: Recent advances in the management of perioperative shock- A systematic
review, Annals of Cardiac Anaesthesia, vol18 9



PHAN LOAI THUOC VAN MACH
VA TRO TIM

e Epinephrine
e Norepinephrine

e Dobutamine
e Isoproterenol

Steven T. Morozowich (2015),”"Pharmacologic agents for acute hemodynamic instability: Recent advances in the management of perioperative

shock- A systematic review, Annals of Cardiac Anaesthesia, vol18

Inotropes
Adrenergic Non-adrenergic
Agents Agents
I |
b Non-catecholamines Phosphodiesterase Calcium-Sensitizing
Cathechoamines (synthetic) Inhibitors Agents
e Ephedrine e Milrinone e Levosimendan

Endogenous 2

e Dopamine Synthetic

Table 3: Adrenergic receptors with
cardiovascular effects

Adrenergic Location Cardiovascular

receptor effects
Beta-1 Myocardium Inotropy
(increased contractility)
Chronotropy
(increased heart rate)
Dromotropy
(increased conduction)
Beta-2 Systemic arterioles Vasodilation
Pulmonary arterioles
Veins
Alpha-1 Systemic arterioles Vasoconstriction
(receptor density)*
Skin (high)

Skeletal muscle (high)

Abdominal viscera/
splanchnic (moderate)

Kidney (moderate)

Myocardium (minimal)

Brain (minimal)
Pulmonary arterioles
Veins

10



CAU TRUC HOA HOC

Phenylalanine o

B
|O HO N
>©/\/ Dobutamine
CH, H
HO

Phenylalanine
1 hydroxylase
OH
HO N CH,
Tyrosine \‘/ Isoproterenol
CH,
Tyrosine hydroxylase
1 tetrahydrobiopterin HO
L-Dopa OH
H .
© N . Phenylephrine
Dopa decarboxylase
1 pyridoxal phosphate CH3
HO NH,
>©/\/ Dopamine
HO 1 Dopamine
?H P eeorbate
HO NH . .
2 Norepinephrine
Phenylethanolamine-
HO 1 N-methyltransferase
S-adenosylmethionine
OH
HO ¥ . .
NHCH, Epinephrine
HO
Figure 3. A, Endogenous catecholamine synthesis pathway. Left, chemical structures; Right, names of compounds with conversion 11

enzymes (italics) and cofactors (bold). B, Chemical structures and names of common synthesized catecholamines.



TIEP CAN SOC

Cause of
P .
Laboratory < Vasodilatory shock P vasodilatory shock
4 \ 4 v
ABCs Septic Post AMI POStCNS
surgery
Y Y
Fluids Source_ of »{ Drain source
sepsis 4
Y Y
Not responsive Responsive
Norepinephrine > 2
A ~| cvs evaluation?
7 A
A
Y Y
Not responsive3 Responsive Secroase
P P ventricular function2
4 A
Prof
ro oun.d Dobutamine
hypotension
v v
Phenylephrine or Vasopressin? or
angiotensin Il epinephrine

James A. Russell (2019), “Vasopressor therapy in critically ill patients with shock”, Intensive Care Med (2019) 45:1503—1517 12



DANH GIA BAP UNG DICH TRUYEN

< Dap &rng vé thé tich: cung lwong tim sé tang khi truyén dich, nhwng truyén bao nhiéu
la du, dau hiéu truyén dich gay nguy hiém, bién chirng?-> Panh gia dap (ng la rat

quan trong > CPB thudc van mach
% Cac thong sb tinh: CVP, IVC, PCWP \\_' :D /
45° ( — 7
Y |

< Cac thong s ddng
< Nghiém phap nang chan: 45-60 do, sau 1 phut, twong dwong 300-500 ml d6 vé

45°

that> Danh gia dap &ng trén 1am sang siéu am tim mach
s IVCindex
< D06 bién thién ap lwc mach
< DO bién thién cta nhat bop SVV
s Siéu am tim, Uscom
s PICCO...




MUC PICH SU DUNG THUOC VAN MACH
VA TANG CO BOP CO' TIM

* Phuc hoi twéi mau md + tédng cwdrng phan bo oxy md (DO,)

< Duy tri mach, HA 6n dinh> bdo ton cung lwong tim va tdng cuwdng tudi

mau dén tang

» Duy tri MAP, giup tadng chi s tim, thé tich tdng mau ma khdng anh hwéng

toi sw tiéu thy O, va mirc dd toan chuyén hoa

14



NGUYEN TAC SU DUNG THUOC VAN MACH

A/
0’0

J
0’0

VA TANG CO BOP CO' TIM

Pam bao bu dd khéi lwong tuan hoan

Panh gia tinh trang rdi loan huyét ddng nao=>quyét dinh lwa chon thudc: Gidm SVR,
giam CO, ...

Chi dinh s dung thudc van mach

< Huyét ap tdm thu gidm > 30 mmHg hodc > 20%, MAP < 60 mmHg

< C6 bang chirng cua tén thwong co quan dich do giam twéi mau

Kh&i dau bang liéu thap theo khuyén céo, chinh liéu dé dat dich HATT> 90 mmHg hay
MAP 60 - 65 mmHg

Phai luén theo dbi sat dap rng ldam sang cua bénh nhan trong qua trinh dung-> chinh
liéu hodc phdi hop thubc

Giam liéu ti tr, khong dwoc dirng mdt cach dét ngét. .



LIEU DUNG VA CO CHE TAC bONG
o Empasisly  Piiilnlaiey  Pssplimses)  Cwlibpleli

Norepinephrine al>p1,p2 Immune activity [36] 5-100 pg/min 2 receptor SNP [24]

Epinephrine al>pB1, 62 Immune activity [36] 5-60 ug/kg min [37] B2 receptor SNP [24]
More 31 than NE

Phenylephrine al Immune activity [36] 50-100 ug bolus

0.1-1.5 pg/kg min
Dopamine DA1, DA2 Immune activity [38,39] 1-5 pg/kg min “low dose”
5-15 pg/kg min moderate dose
20-50 pg/kg min high dose
Vasopressin AVPR1a, AVPR1b, AVPR2  Immune activity [40] 0.01-0.04 U/min [12, 41] LNPEP SNP [26]
Angiopoietin 2 [42]
Vasopressin/copeptin

Terlipressin AVPR1a (AVPR1b) > AVPR2 7 Immune activity 1.3 pg/kg hr[43] LNPEP [26]
20-160 pg/hour [44] bolus: 1 mg Vasopressin/copeptin
Selepressin AVPR1a J Angiopoietin-2 1.25-2.5 ng/kg min in phase 2 [21] LNPEP SNP [26]
J Vascular leak 1.25-5.0 ng/kg min in phase 3 [45] Angiopoietin 1/2 [42]
Vasopressin/copeptin
Angiotensin-| Angiotensin Il receptors 4 Vasopressin 5-200 ng/kg min (first 3 h; 1.25-40ng/  AGTRAP SNP [25]
(AGTR1, AGTR2) 4 Erythropoietin kg min up to 7 days [16]
Methylene blue [46] Inhibits GABAA receptors | Vascular leak Bolus (2 mg/kg) then infusion—step-
wise increasing rates 0.25,0.5, 1,
2 mg/kg/hr

SNP single nucleotide polymorphism, LNPEP leucyl and cystinyl aminopeptidase, AGTRAP angiotensin Il receptor associated protein, AGTR1, AGTR2 angiotensin ||
receptors 1 and 2, GABAA gamma-aminobutyric acid

James A. Russell (2019), “Vasopressor therapy in critically ill patients with shock”, Intensive Care Med (2019) 45:15603—-1517

16



NORADRENALIN

+» Kich thich manh receptor a1, kich thich yéu receptor - tac dung co mach manh, it
gay tang co bop co tim.
< Gay tang truc tiép HA tam thu, tdm trwong, ap lwc mach, it tac ddng vao cung lwong
tim, it gay tang nhip tim
< Tang lwu lwong vanh do lam tang HA tam trwong va kich thich trwc tiép co tim giai
phéng chat gay gian mach tai chd
< Tac dung phu: Loan nhip, thi€u mau ngoai vi, tdng HA phan (rng
< Truyén kéo dai cé tac dung phu
<% Gay nhiém doc trén co tim do tang hién twong co tim chét theo chwong trinh
< Gidm do nhay cdm cua thudc v&i cac receptor a1, B2-> tang liéu thubc

Uptodate 2021, “Vasopressors and inotropes in treatment of acute hypotensive states and shock: Adult dose and selected characteristics”



NORADRENALIN

[
OREPINEPHR

éphrine bitartrate (Le! )
FOR IV INFUSION ONLY.

NOR-EPINEPHRINE

Liéu 0.01-3.3 20/11/2021
Mg/kg/phut 1 8 A.M

=4 mg/40 ml
= 4000 pg/40ml
=100 pg/ml

Ong 4mg/2ml T
40 ml )




ADRENALIN

% Kich thich manh vé&i receptor a1, 1, B2 ¢ trén tim va co tron mach mau

< Kich thich receptor B gap & liéu thap, kich thich receptor a gap & liéu cao hon

< Tang tuan hoan vanh do tdng nhe thdi gian tdm trwong khi tan sb tim & mic dd
cao va kich thich co tim gidi phdng chat gian mach tai ché.

< Tang co mach phdi va tdng dong mau chay trong mach phdi=> Ap lwc ddng mach
va tinh mach phdi tang

< Chi dinh: Nglrng tim, phan v&, soc tim, co that phé quan nguy kich, nhip cham

< Liéu tuy theo chi dinh (TM, TB, Truyén lién tuc, khi dung), liéu cao kéo dai gay
nhiém déc co tim do hay hoai thanh ddng mach, tdng hién twong co tim chét theo
chwong trinh, hoai t&r co tim thanh dai

<% Tac dung phu: Rdi loan nhip that, thiéu mau co tim, tdng huyét ap, dét t.

Uptodate 2021, “Vasopressors and inotropes in treatment of acute hypotensive states and shock: Adult dose and selected characteristics”



Ong 1 mg/ml

ADRENALIN

Liéu 0.01-60
Mg/kg/phut

ADRENALIN

ADRENALIN

=5 mg/50 ml
= 5.000 pg/50ml

=100 pg/ml

Pha loang du
50 ml

ADRENALIN

l
50 ml
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DOPAMIN

% Tac dung lén receptors dopaminergic va adrenergic - tac déng Ién ca tim,
mach mau ngoai vi, mach than, mach néi tang tuy theo liéu dung

% Chi dinh: Soc tim, suy tim, nhip cham kém dap ng atropin

< Liéu thap (0,5 - 3 pg/kg/phut) kich thich receptor D1, D2 = gidn mach than,
mach vanh, mac treo, mach ndo. C6 tac dung loi tiéu do tac dung vao 6ng than
tang thai natri. Khéng 1am T MLCT va chwa dwoc chirng minh c6 tdc dung béo
vé than.

<% Liéu trung binh 3 - 10 pg/kg/phut: Kich thich receptor B1 gay tang co bdp co
tim, tdng tan so tim, tdng nhe stc cdn mach hé thong

% Liéu cao 10 - 50 pg/kg/phut: Kich thich a1 gay co mach manh

< Tac dung phu: Rbi loan nhip that, thiéu mau co tim, tut huyét ap.

Uptodate (2021), “Vasopressors and inotropes in treatment of acute hypotensive states and shock: Adult dose and selected characteristics”



HOSPIRA, INC, LAKE FOREST, IL60#5USA |
4

B

L}

5 mL Single-dose

DOPamine HCI Inj,, USP:
200 mg (40 mg/ml) '

!
CAUTION: MUST BE DILUTED. Bay
FORLY. USE.

LOT 42-388-DK EXPi

Ong
200mg/5ml

DOPAMIN

Liéu 1-50
Mg/kg/phut

DOPAMIN

Date:
Time

DOPAMIN

20/11/2021
8 AM

Loaded by:

DOPAMIN

= 200 mg/50 ml

= 200.000 pg/50ml

= 4000 ug/ml

Pha loang du
50 ml
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VASOPRESSIN

% Vasopressin kich thich thu thé AVPR1a (co mach), AVPR1b (tadng bai tiét
ACTH), va AVPR2 (chéng bai niéu). Thudc chuyén hoa tai gan, than

< Vasopressin dwoc khuyén cdo lwa chon th* 2 sau noradrenalin trong soc
nhiém khuan. Truyén vasopressin c6 thé gidam nhu cau st dung noradrenalin,

duy tri huyét &p trung binh, tadng twdi mau than o —
. — -
% Lidu dung: 0,01 — 0,07 IU/phut
. . e
“sLiéu ban dau: 0,03 IU/phut
< Liéu duy tri: 0,03 - 0,04 IU/phut Vesosircr
< Tac dung phu: Giam cung lwgng tim, thé tich tong mau, M:m
ha natri mau, liéu cao c6 thé gay tdc mach. T

Steven T. Morozowich (2015),”"Pharmacologic agents for acute hemodynamic instability: Recent advances in the management of perioperative
shock- A systematic review, Annals of Cardiac Anaesthesia, vol18 23



LUU Y KHI SU DUNG VAN MACH

*» Theo doi sat bénh nhan khi dung: Loan nhip,
tang huyét ap, thiéu mau co tim

% Thudc tranh tiép xdc anh sang trwc tiép

< Khédng dung chung véi cac thudc kiém
(NaHCO3...)

< Dung & cac duong truyén Ién, riéng, tranh
nham '

< Duy tri hang dinh toc do truyén

“ Lwu y khi xa dich, do CVP

<% Can xay dwng protocol: Pha thudc,

chinh liéu thudc tai khoa phong.

Uptodate 2021, “Vasopressors and inotropes in treatment of acute hypotensive states and shock: Adult dose and selected characteristics”



S DUNG THUOC TRO TIM

<% C6 thwe sw can dung khéng ?

/"Cung lwong tim thap: N\
- Cl < 2.2 ml/phat/m?2

HATT < 90 mmHg >30 pht
Thiéu niéu

Da lanh 4m, van tim

Thay déi tri giac

Lactat tang, men gan tang
\.- ScvO, giam < 60%

ﬁ(héng phai do cac nguyén
nhan can phai can thiép tha
thuat trwoc:

- NMCT

PE cap

Con nhip nhanh

Kl'hé tich long mach du:

- CVP binh thwong hoac tang
Khong thay dan hdi IVC
Test nang chan am tinh
Nghiém phap truyén dich
am tinh

SVV/PPV<12%

N

74

Khéng c6 cac bién phap thay
thé khac:

- PCI, CABG

- IABP, ECMO

Chén ép tim cap
Sa van tim

)

(¥

/
N

)

Dimitrios Farmakis (2019),“A pragmatic approach to the use of inotropes for the management of acute and advanced heart failure: An expert panel consensiis”,
International Journal of Cardiology, 297: 83-90




CHON LUA THUOC TRO TIM

% Sobc tim: Noradrenalin két hop dobutamin hodc levosimendan

% Nhiém khuan huyét: Noradrenalin két hop dobutamin hodc levosimendan

% Dung chen beta kéo dai: Levosimendan hoac milrinon

 Suy that phai hoac tang ap lwc ddng mach phéi: Levosimendan hoac
milrinon

2 HOQI chirng tim than: Levosimendan

% Bénh tim thi€u mau cuc bd: Levosimendan hodc milrinon

< Bénh suy tim giai doan cudi kém dap ng: Levosimendan

Dimitrios Farmakis (2019),“A pragmatic approach to the use of inotropes for the management of acute and advanced heart failure: An expert
panel consensus”, International Journal of Cardiology, 297: 83—90 26



NGUNG SU’ DUNG THUOC TRO TIM

% Cai thién triéu chirng lam sang

% Cai thién HA, nhip tim, ScvO,, SpO,

» Cai thién chi sb tim, ap lwc mao mach phdi
» Lactat giam

< Tang lwong nwdce tiéu

% Chirc nang tim cai thién trén siéu am.

4

L)

L)

4

L)

L)

Dimitrios Farmakis (2019),“A pragmatic approach to the use of inotropes for the management of acute and advanced heart failure: An expert
panel consensus”, International Journal of Cardiology, 297: 83-90 27



Inotropic agents in current use for the treatment of heart failure (modified from Bistola V & Chioncel O [31]).

S DUNG THUOC TRO TIM

Adrenergic receptors agonists Calcium sensitizer PDE III inhibitor
Agents Dopamine Dobutamine Nor-epinephrine Epinephrine Levosimendan Milrinone
Mechanism of D>p; HD, o P1>P2>a o>p1>p2 Pl =PR2>a Calcium sensitization; HD, PDE III inhibition PDE III inhibition
action
Inotropic effect ™" M ) " 1 1
Arterial 11 (renal, LD) 1 0 1 ™M 1
vasodilatation
Vasoconstriction 11 (HD) 1 (HD) M 1 (HD) 0 0
Pulmonary 1or0 1 or 0 (at high } or O (at high PVR) M "
vasodilatation PVR)
Elimination ty, 2 min 2.4 min 3 min 2 min 1,3h 25h
(active metabolite, 80 h)
Infusion dose <3 pg/kg/min: renal 1-20 0.02-10 0.05-0.5 pg/kg/min 0.05-0.2 pg/kg/min 0.375-0.75
vasodilation; yg/kg/min pg/kg/min pg/kg/min
3-5 pg/kg/min:
inotropic;
>5 pg/kg/min
vasoconstrictor
Bolus dose No No No 1 mg during resuscitation = 6-12 pg/kg over 10 min (optional, only in 25-75 pg/kg over

every 3-5 min

euvolemic and eukalemic state)

10-20 min

PDE: phospodiestarase; D: dopaminergic receptors; HD: high dose; LD: low dose; PVR: pulmonary vascular resistances; CS: cardiogenic shock.

Dimitrios Farmakis (2019),“A pragmatic approach to the use of inotropes for the management of acute and advanced heart failure: An expert
panel consensus”, International Journal of Cardiology, 297: 83—90
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DOBUTAMIN

< Kich thich manh v&i receptor 1 va B2 theo ty 1& 3:1, yéu |én a

< Tang co bép co tim, tdng cung Ilwong tim, tdc dung tang nhip tim yéu.
Dobutamin lam tang tiéu thu oxy co’ tim > Test chan doan thiéu mau co’ tim

< Chi dinh: Gidm cung lwong tim (sdc tim, SNK ¢6 rdi loan chirc nang tim) , nhip
cham kém dap wng v&i atropin

< Liéu < 5 pg/kg/phut gay gian mach nhe. Liéu>15 pg/kg/phut tdng co bdp co tim
ma khdng anh hwdng t&i strc cdn mach hé thdng. Liéu cao gay co mach

< Tac dung phu: Tang tan so6 that & BN rung nhi, rdi loan nhip that, thiéu mau co
tim, THA (& nhirng BN (rc ché khdng chon loc B)

s James A. Russell (2019), “Vasopressor therapy in critically ill patients with shock”, Intensive Care Med (2019) 45:1503-1517
< Uptodate 2021, “Vasopressors and inotropes in treatment of acute hypotensive states and shock: Adult dose and selected charactgristics”



20 mL single-dose Fliptop Vel

Injection, USP

250 mg Per 20mL

DOBUTamine| -

MUST BE DILUTED PRIORTO USE

FORIV.USEONLY. R o)
HOSPIRA, INC, LAKE FOREST, I £9% 5

250mg/5ml

Ong

DOBUTAMIN

00
00
® e b Date 20/11/2021

8 AM

(Y(C) (] Loaded by:

DOBUTAMIN

DOBUTAMIN

Liéu 1-20 pg/kg/phut

DOBUTAMIN

= 250 mg/50 ml
= 250.000 pg/50ml

= 5000 pg/mi

Pha loang du
50 mi
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LEVOSIMENDAN

] ~ > ~n 4 . yF n w
“* Levosimendan tang cam nhan cua troponin C voi LI :
gvosimendan Tor ;
c Ao o > v , . Injection 12.5 mg T (&
canxi nQi bao - tang kha nang co bop co tim Lyophized '
. A n A 8 , CARMENDAN" = ™ 02
< Levosimendan gay gidn mach hé thong bang cach = e
. ) ~ . . )\ . l’\ . FOR INTRAVENOUS INFUSION ‘ w
mo’ ra cac kénh kali trén bé mat té bao co tron e 2 aa

\/

< Levosimendan cling cé mét so tinh chat twong tw thudc twe ché PDE3

< Thudc dwoc st dung nhiéu & Chau Au, tuy nhién chwa dwoc FDA chap thuan tai My

< Liéu dung: 12 - 24 pg/kg sau d6 duy tri 0,05 - 0,2 pg/kg/phut. Hiéu qua cai thién huyét
dong phu thudc vao liéu s dung

< Tac dung phu: Ha huyét ap.

Steven T. Morozowich (2015),”"Pharmacologic agents for acute hemodynamic instability: Recent advances in the management of perioperative
shock- A systematic review, Annals of Cardiac Anaesthesia, vol18 31



TAC DUNG TREN HUYET DONG

+ CO: Cung lwvgng tim

+dP/dT: Strc co bop co tim HR: Nhip tim
+ SVR: Strc can mach HT

% PVR: Strc cdm mach phbi

< PCWP: AL db day mao mach phdi bit
+» MvO2: Tiéu thu O2 co tim
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TAC DUNG PHU THUOC VAN MACH-TRO TIM

** Nhip tim nhanh

<% R4i loan nhip nhanh

*» Co mach qua muwc

< Thiéu mau cuc bd

< Tang dworng huyét

* Tang lactate mau

< Tén thwong than cap
% Giam CO

< Tac ddng hé mién dich

L)

4

Ischemia: cardiac, cerebral, al Norepinephrine, epinephrine, dopamine vasopressin, terlipres-  DIC
splanchnic, renal, digital AVPR1a sin, selepressin?

AGTR1, AGTR2 Angiotensin II°

Tachycardia, tachyarrhythmias (31 Epinephrine > norepinephrine > vasopressin CHF, IHD
B1,DA1,DA2  Dopamine >norepinephrine
B1 Dobutamine®

Atrial fibrillation 731 ? Epinephrine > norepinephrine CHF, IHD

Hyperglycemia B1 Epinephrine > norepinephrine DM, corticosteroids

Hyperlactatemia 31 Epinephrine > norepinephrine

Decreased cardiac output al Phenylephrine > norepinephrine, epinephrine, vasopressin, CHF, IHD
AVPRTa terlipressin, selepressin®

Acute kidney injury al Phenylephrine > norepinephrine, epinephrine, vasopressin, CKD, DM, hypertension, ACE
AVPR1a terlipressin, selepressin®

Immune effects® al,a2, 31,32 Phenylephrine norepinephrine, epinephrine Corticosteroids, immunosuppressants
AVPR1a Vasopressin, terlipressin, selepressin

Vasopressin may decrease pooled adverse event rates and specific adverse events (vasodilatory shock and new onset atrial fibrillation) [56]

DIC disseminated intravascular coagulation, CHF congestive heart failure, IHD ischemic heart disease, DM diabetes mellitus, CRD chronic kidney disease, ACE
angiotensin converting enzyme inhibitors

@ Indicates that adverse event rates are similar in RCTs and observational studies between vasopressors mentioned
b Angiotensin Il RCT [16) used placebo as control so it is difficult to compare adverse event rates between various comparable vasopressors
¢ Dobutamine is an inotropic agent, but it is included because it is often administered with vasopressors

4 Immune effects are complex [36, 40] and of uncertain clinical significance to date

m—)

Chi dinh dung s dung liéu thap, phdi hop thubc dé dat dich diéu tri
va han ché cac tac dung phu

33
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CHON LU’A SU DUNG THUOC VAN MACH

Agents Mechanism Effect Indications Considerations
Phenylephrine A1 agonist Vasoconstriction Various forms of shock Caution in cardiac dysfunction as
it increases afterload
Norepinephrine | A<B agonist Inotropy, chronotropy, mmmon first line Most benefits demonstrated
dromotropy, agent in shock in septic shock
and vasoconstriction
Epinephrine A<B agonist Inotropy, chronotropy, Commonly used as Surviving Sepsis Guidelines has
dromotropy, second line agent or most data for epinephrine
and vasoconstriction first line in as second line agent
anaphylactic shock
Dopamine Dose dependent A, Inotropy, dromotropy, Second line agent in most SOAP Il trial demonstrated more
B, and D agonism chronotropy, forms of shock incidence of tachy-arrythmias and
and vasoconstriction increased mortality in CS patients when
(at highest doses) dopamine was used as first line
Vasopressin V1 agonist Vasoconstriction Second line agent in On or Off dosing, can cause hyponatremia
most forms of shock
Dobutamine B agonist Inotropy and mild Commonly used in May contribute to hypotension
vasodilation cardiogenic shock
Levosimendan Myofilament Ca®* sensitizer lonotropy and inodilator Used in acutely decompensated Minimal effect on myocardial
and K™ channel modifier chronic heart failure oxygen consumption

CS indicates cardiogenic shock; SOAP, Sepsis Occurrence in Acutely Ill Patients.

Cyrus Vahdatpour (2019) ,”Cardiogenic Shock”, Journal of the American Heart Association, 2019;8:e011991
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RESEARCH Open Access
Current use of vasopressors in septic shock R

Thomas W. L. Scheergn” , Jan Bakkerz'ij‘j's, Daniel De Bac‘kAer"’, Djillali AnnaneT,APierre Asfar®, B SEPSIS-ACT [45] Se|epressin (562) Placebo (266) 828 40.6% 394% NA RRT‘free dayS, ICU-
free days

T" I o t 2 VASST [12] Norepinephrine  Vasopressin 778 35.4%° 39.3% 39(=29to DAF vasopressors,
I e uJ VO n g (382) (396) 10.7) 0.26 ventilation and

renal replace-

trOng V(‘)ng 28 ment therapy

p NS

ngéy khéng Cé VANISH [15] Norepinephrine  Vasopressin 409 30.9%° 27.5% 34(—54to0 RRT rates, dura-
(204) (205) 12.3) tion, organ
’ A failure-free days,
sw khac biét CU/hospta
' - duration p NS
SOAP |l [48] Norepinephrine  Dopamine (858) 1679 48.5%P 52.5% 1.17 (0.97 to DAF vasopressors,
(821) 142)0.10 ventilation and
renal replace-
ment therapy;
b ICU/hospital
Y, } O duration
: ‘- ATHOS-3 [16] ANG Il (163) Placebo (158) 479 46%° 54% HR:0.78“(0.57to Change in CVS

- : 1.07)0.12 and total SOFA,;
Yhelbe e changein
norepinephrine

5

Cam

- i~ -
p a I n ‘. dose
g CAT [37] Epinephrine Norepinephrine 277 23%° 27% HR% 0.87 (0.48 to Primary outcome:
(139) (138) 1.58) 0.65 DAF vasopres-
sors (time to

achieve target
MAP for 24 h)

Scheeren et al. (2019), “Current use of vasopressors in septic shock”, Ann. Intensive Care, 9:20 35
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Intensive Care Med (2017) 43:299-303
DOI 10.1007/500134-017-4681-8

FOREWORD

A users'guide to the 2016 Surviving @

Sepsis Guidelines
R. Phillip Dellinger!”, Christa A. Schorr! and Mitchell M. Levy?

©2017 SCCM and ESICM

Sdc nhiém khuan
1 m SVR

Gia
Giam CO th phat

2.

Nordrenalin —
+

Vasopressin
+ -

Adrenalin
+

Phenylephrin -

Vasopressor Use for Adult Septic Shock
(with guidance for steroid administration)

-
Initiate norepinephrine (NE) and titrate up to 35-90 ug/min

to achieve MAP target 65 mm Hg

MAP target MAP target not achieved

achieved and judged
poorly responsive to NE

\.

¥

Continue norepinephrine alone or
add vasopressin 0.03 units/min
with anticipation of decreasing

norepinephrine dose

0.03 units/min to achieve

Add vasopressin up to ’
MAP target®

b

MAP target
achieved

b

MAP target
not achieved

o

Add epinephrine up to J

* Consider IV steroid administration
** Administer IV steroids
*%%* SSC guidelines are silent on phenylephrine

Notes: ‘

* Consider dopamine as niche vasopressor in the presence of sinus bradycardia.

20-50 pg/min to achieve MAP
target**

b

MAP target
not achieved

.

Add phenylephrine up to
200-300 pg/min to
achieve MAP target***

MAP target

* Consider phenylephrine when serious tachyarrhythmias occur with norepinephrine or epinephrine. achieved

* Evidence based medicine does not allow the firm establishment of upper dose ranges of
norepinephrine, epinephrine and phenylephrine and the dose ranges expressed in this figure are
based on the authors interpretation of the literature that does exist and personal
preference/experience. Maximum doses in any individual patient should be considered based on
physiologic response and side effects.

Fig. 3 This figure demonstrates how the guideline recommendations on vasopressor and steroid use can be molded into a flow diagram approach
to the management of septic shock
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*¢ Noradrenalin +/- vasopressin

< Phdi hop thém dobutamin doi
v&i SNK ¢ roi loan chivre ndng
tim khi d&d du dich kem van
mach ma huyét ap khéng cai
thién +/- adrenalin

% St dung hydrocortison 200
mg/ngay dbdi v&i séc nhiém
khudn dang phu thudc van
mach tién trién

% S dung terlipressin trong SNK
kém dap wng v&i van mach

Vasoactive Agent Management

If central access is not yet If cardiac dysfunction with

Use norepinephrine available persistent hypoperfusion is

szsfg:tr-ellsn: or present despite adequate
Consider initiating volume status and blood
vasopressors pressure

For patients with septic shock
on vasopressor

peripherally*

Consider adding
If MAP is inadequate despite dobutamine or
gg:ﬁf’nt aMAP of low-to-moderate-dose switching to
9 norepinephrine epinephrine
Consider invasive Consider adding
monitoring of arterial vasopressin

blood pressure

Strong recommendations Weak recommendations
*When using vasopressors peripherally, they should be administered only for a short period of time and in a vein proximal to the
antecubital fossa.

Fig. 2 Summary of vasoactive agents recommendations

Laura Evans et al (2021),”Surviving sepsis campaign: international guidelines for management of sepsis and septic shock 2021” 37
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y , Pulmonary
\ /) embolism
y = 7 —

Left ventricular
infarct

Ventricular
tachycardia

Aﬂ1

Endocarditis
of mitral valve

Left ventricular damage
Myocardial infarction
Myocarditis

% Giam chirc nang co’ tim
% Strc can (+/-)

SOC TIM

s

Myocardial infarction

Systemic
Inflammation

Myocardial dysfunction

Systolic A Diastolic
t Inflammatory

cyi wRines /

/ +Cardiac output *LVEDP
¢ iINOS + Stroke volume Pulmonary congestion
tNO + Systemic Hypotension

* Peroxynitrite perfusion
v Coronary :
perfusion pressure Hypoxemia

Vasodilation
+SVR

Compensatory
vasoconstriction

Adapted from Hochman42 and Hol-lenberg et al

Copyright © 2003, the American Heart Association, and copyright © 1999, the Ameri-

can College of Physicians.

[ Ischemia |

Progressive
myocardial
dysfunction

Death
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% Muc dich: Duy tri 6n dinh cac dau hiéu sinh toén, ddm bao twdi mau tang MAP> 65

< Nguy co: Cac thudc van mach, tro tim déu lam tang tiéu thu oxy co tim va co thé
gay rdi loan nhip that, hoai tlr thanh dai co’ tim va l1am tang dién tich 6 nhdi mau

<% Can nhac s dung khi b&nh nhan rdi loan van déng vung nang, tam that gian nhiéu

< Can can bang gitra lgi ich va nguy co khi ding thudc van mach. Nén st dung liéu
thudc van mach thap nhat co thé dé duy tri twdi mau moé va han ché dwoc bién
chirng co hai

< Dung cang s&m cang tot khi cd chi dinh va dirng cang sém cang tot khi cai thién
vé twdi mau tang.
Cyrus Vahdatpour (2019),”Cardiogenic Shock”, Journal of the American Heart Association, 2019;8:€011991

Dimitrios Farmakis (2019), “A pragmatic approach to the use of inotropes for the management of acute and advanced heart failure: An expert panel
consensus”, International Journal of Cardiology 297: 83-90 39
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< Khéng co bang chirng xac thuc ndo 1a tét nhat cho sw lwa chon thudc ban dau

< Phu thudc vao ton thwong & tirng bénh nhan cu thé, dap ng vdi diéu tri phai
duwoc theo dbi sat: LAm sang, SA tim, catheter DM phdi, SvO,, HADM xam nhap

% Vasopressin it gdy co mach phdi hon noradrenalin nén cé thé Ia Iwa chon dau dbi
v&i bénh nhan sbc tim cé suy tim phai. Cac trwong hop khac noradrenalin van 13
lwa chon dau tay vi it gay loan nhip hon.

<% Diéu tri co mach phdi: Milrinon, prostacyclin, dobutamin, NO, thudc tc ché PDE ||

< AHA khuyén céo can nhac st dung s&m cac thiét bi hd tro that, ECMO

Cyrus Vahdatpour (2019),”Cardiogenic Shock”, Journal of the American Heart Association, 2019;8:e011991
Dimitrios Farmakis (2019), “A pragmatic approach to the use of inotropes for the management of acute and advanced heart failure: An expert panel
consensus”, International Journal of Cardiology 297: 83-90 40
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Table 10 - Drugs used to treat acute heart failure that are positive inotropes or vasopressors or both.

Bolus Infusion rate
Dobutamine No 2-20 pg/kg/min (B+)
Dopamine No <3 pg/kg/min: renal effect (5+)

3-5 ng/kg/min; inotropic (B+)
>5 pg/kg/min: (B+), vasopressor (o+)

Milrinone 25-75 ng/kg over 10-20 min 0.375-0.75 pg/kg/min

Enoximone 0.5-1.0 mg/kg over 5-10 min 5-20 pg/kg/min

Levosimedan® 12 ug/kg over 10 min (optional)® 0.1 pg/kg/min, which can be decreased to 0.05 or increased
to 0.2 pg/kg/min

Norepinephrine No 0.2-1.0 pg/kg/min

Epinephrine Bolus: 1 mg can be given i.v. during resuscitation, 0.05-0.5 pg/kg/min

repeated every 3-5 min

a=Alpha adrenoceptor; f=beta adrenoceptor; s=dopamine receptor.
 Also a vasodilator.
® Bolus not recommended in hypotensive patients (systolic blood pressure <90 mm Hg).

Jaromir Hradec (2013),”"Summary of the ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2012. Prepared by
the Czech Society of Cardiology, cor et vasa 55, e25-e40
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X X < ~ , o . , . X Su thét hai
* Néu soc tac nghén do TKMP ap lwc hoac chen ep tim cap do y P
tran mau thi phai gidi phong tac nghén bang dan Iwu, khéng can Tt HA
, , u
thiét phai dung thuéc van mach.
i Receptor Binding
> PE Cép Agent a; By B D V1 Notes
Q:QTéng HA trung binh dé duy tri Norepinephrine ++ + Irrzproveﬁ PA/RV coupling in animals
73-75
, o ’ X > Phenylephri I PVR (71, 74, ; ind
tU’O’I mau that phal enylephrine ++ n?erﬁgiek?radycgdiJ 77); may induce
Epinephrine ++ ++ + (79)
X ~ L. N N V i D I I i
<+ Thubc van mach wu tién dung la Yo" : ‘5’3.%1‘1_%‘?82‘:3?%?;21%”3?33?333&?5333”
24, 82, 83 .
noradrenalin: Cac nghién cliu 505 kgming v 44 ekofamhythmias
z i . z .. Medium (>10 pg/kg/ +  ++ ++
cho thay chuc nang that phai om0 o o or
d - th N kh - d Dobutamine ++ + Bz-mr?céir?te_d drop in SVR (31); risk of
arrhythmias
UJQ,C cal Ien | SU Ung Milrinone Phosghodiesterase—S inhibitor; inotropy and
. pulmonary vasodilatation; drop in LVEDP
noradrenalin and SVR (72, 84, 89); risk of arrhythmias

Corey E. Ventetuolo and James R. Klinger (2014),"Management of Acute Right Ventricular Failure in the Intensive Care Unit”, Ann Am
Thorac Soc Vol 11, No 5, pp 811-822 42
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< Gai quyét nguyén nhan va bu hoan thé tich 1a wu
tién mot

% St dung van mach duy tri HATT dat 80 — 90 mmHg
hay MAP 50 - 60 mmHg , tranh tut HA de doa dén tinh
mang (1C)

< Trwdng hop co rdi loan chirc ndng co tim=> phdi hop
thém dobutamin (1C)

% St dung van mach va trg tim s&m giup han ché tinh
trang qua tai dich, phu ndo va ARDS trong s6¢ mau

< Noradrenalin 1a thwong 1a lwa chon dau tién, co thé
thay thé/phdi hop voi vasopressin. Khi cé rdi loan
chirc nang tim nang phoi hop dobutamin/adrenalin

Hypovolemia

Wenous
Return | ”||Preload

/ CO=SVxHR

| Cardiac output

BP = CO xTPR \
Hypotension /

Multiorgan failure

|

| Organ dystunction |

Perfusion failure &
Tissue hypoxia

1. Donat R. Spahn et al (2016),”The European guideline on management of major bleeding and coagulopathy following trauma: fifth edition” Spahn et al. Critical

Care, 23:98
2. American College of Surgeons (2018),”Advanced Trauma Life Support Tenth Edition”
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ORIGINAL ARTICLE WILEY g Congenital Heart Discase

Vasopressor magnitude predicts poor outcome in adults with
congenital heart disease after cardiac surgery

Joseph T. Poterucha DO! | Saraschandra Vallabhajosyula MBBS? |

VIS = Dopamin (ug/kg/min) + Dobutamin (pug/kg/min)
+ 100 x Epinephrin (ug/kg/min)
+ 10 x Milrinon (ug/kg/min)
+ 10 x Phenylephrin (ug/kg/min)
+ 10,000 x Vasopressin (U/kg/min)
+ 100 x Norepinephrin (ug/kg/min)

NC tai Mayo clinic 11 nam trén 243 bénh nhan phau
thuat tim bam sinh cd s6c>MaxVIS 1a yéu td tién
lwong dién tién bénh va cé thé sir dung dé danh gia
tinh trang bénh sau phau thuat tim.

Risk of Poor Outcome (%)

100

100

Composite Mortality and Morbidity Complication related outcome

Prolonged ICU LOS Prolonged Mechanical Support
2 3 4 5 6 1 2 3 4 5 6
. Risk of o .
VIS index Popr Outcome (%) 95% CI (%)

1 6 3-11

2 30 16 —48

3 56 33-176

4 60 30 -84

75 45 -92
95 72 -99

|

Joseph T. Poterucha (2018),"Vasopressor magnitude predicts poor outcome in adults with congenital heart disease after cardiac surgery”, Congenital Heart ,,

Disease. 2018;1-8.
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Check for
updates

Vasoactive Inotropic Score as a Predictor of Mortality in Adult Patients
With Cardiogenic Shock: Medical Therapy Versus ECMO

Soo Jin Na,? Chi Ryang Chung,? Yang Hyun Cho,” Kyeongman Jeon,*“ Gee Young Suh,*“ Joong Hyun Ahn,“
Keumbhee C. Carriere,® Taek Kyu Park,” Ga Yeon Lee,’ Joo Myung Lee,’ Young Bin Song,’ Joo-Yong Hahn,'
Jin-Ho Choi,’ Seung-Hyuk Choi," Hyeon-Cheol Gwon,’ and Jeong Hoon Yang*"*

2 Department of Critical Care Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Republic of Korea

Nghién ctu trén 439 BN s6c chia 1am 5 nhém dwa vao VIS cé Non-ECMO P
o ~ X — ECMO S
hoac khéng ho trg ECMO 1 .
* Diém VIS cao lién quan dén tién lwgng xau
< VIS <85 nhém ECMO t&r vong cao hon, VIS >130 nhém ECMO z 08+
tr vong thap hon cé y nghia g
2 06-
Predictors of In-hospital Mortality 3
Univariable % 0.4 -
OR 95%Cl P a
VIS? 0.2 —
VIS 1-10 — — — _
VIS 11-20 1.84 0.78-4.36 .16 0 e
VIS 21-38 2.99 1.28-6.99 01 1 :
VIS 39-85 5.26 2.42-11.42 <.001 ' ! ' ! ! ! !
0 1 2 3 4 5 6
VIS > 85 21.41 9.93-46.17 <.001
Log (VIS)

Soo Jin Na et al (2019),”Vasoactive Inotropic Score as a Predictor of Mortality in Adult Patients With Cardiogenic Shock: Medical Therapy
Versus ECMO”, Rev Esp Cardiol; 72(1):40-47 45
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“* |IABP, Impella , venoarterial ECLS, Tandem
Heart, iVAC 2L: Séc tim sau PT tim, viém co
tim cap...

< ECMO: Viém co’ tim cap, soc tim, ho tro tuan

hoan trwdc cac can thiép sau trén tim - mach

y

madu...




CAC VAN PE KHAC

<% Cac thudc méi tac ddng vao nhiéu co ché khac, dac hiéu va it tac dung
phu hon
<+ Thudc tro tim: Omecamtiv mecarbil, Istaroxim. ..
% Thudc van mach: Ché pham phdi hop noradrenalin + vasopressin,
thudc tac ddng AGTR1 (Giapreza, LJPC-501), tac dong Ién AVPR ...
< Cac marker danh gia hiéu quéa cta st dung thudc van mach
“* NC trén dong vat + wng dung tri tué nhan tao, téng hop cac nghién

clru~> lwa chon thudc tbi wu.

47
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Noradrenalin I1a thuéc van mach Iwa chon dau tién, vasopressin la thudc lwa chon
thr hai thém vao

Dobutamin hodc Levosimendan dung khi co rdi loan chirc nang co’ tim

Céac thudc van mach, tro tim déu Iam tang tiéu thu oxy co tim va cé thé gay roi
loan nhip that, hoai t&r thanh dai co tim va lam tang dién tich 6 nhdi mau

Khéng cé khac biét dang ké vé ty 1é tlr vong trong 28 ngay khi lwa chon thudc van
mach - tro tim trong sbc

Can can bang gitra lgi ich va nguy co khi dung thudc van mach. Liéu nhé phdi
hop gitka van mach va tro tim dwoc khuyén cado hon so vai liéu cao mot thude
Phu thudc vao tén thwong & tirng bé&nh nhan cu thé-> chién lwoc chon lwa thudc
phu hop + cac thiét bi hd tro that.
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