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HEART FAILURE

Stiff
heart muscle

Systolic Dysfunction Normal Diastolic Dysfunction

o DEBEEEREADMremodelingi®f2, e AR T EH2EF/EROIN
HHREFETS, cardiac output (CO)ELA, BIbEA THIF SRR K, TE—HKH
CO, M 2RtR{E (compensate) : EREIEIMNHR, EIFFIE ISV,

CO=SV x HR

m IEBH0HR: XA (HEF)iE1E D AB-receptor, EANCNBE. 3R LANLUK
& {B R HA T 3K B-receptor&down-regulate, 3% R @2, A &BS%
EEOANIEHET, ELMDABI)EMELSHHR(IEE) FTEE
B#gm EEEREESERFKXFESDIETSDERESRITH
DAEZSE, SHRER. ..

m @SV DANE L, KEWHEDZARIREEI T, FTLUEIERAAS, 73
ADH. iB4U/0, EEZKEEIDE, B0 EEK(cardiomegaly), 1R5&
ShEOiR R A RIS KR IZ e — e — 4%, th 25880 AUk #E
(frank starling law), ROt ER{ERXIEL, (B ERIG4AHEFHE
BOIZE AR, EE{R {FEgrowth hormoneElIGF-15 b, @R API3K
pathwayFR{ZEE R R IR, @A EEIE, Diastolic HFRIIBEB AR L
5l 24, EERAEERMAZ OUHEAN

WEE AR - el - R RmIE!




MEERMREREEER), DIEI)EERE, sefMiEFco(ER), &
BAREMEIR, Pl fcompensated HF ; R RIDEBIEH K, DALEIEHE, B
FIREXREBEESRET, #iilfichronic decompensated HF ; & B ZEAE BEKR
WAKIZK D TAE) BAKRZEHEDE, XHEBEAEASHEEE), FE=(FHK
BR)R1E, ESHEMOBMARE, Fill{fflacute decompensated HF, A AE
M. EIKEE. ..
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1. Heart failure 2 EEGRRIEIZEF, £ EF & & D8 L [F1E (Cardiac output, CO),
7K 53 %88 (fluid overload), ¥MEZBUETS. B2 /KIE. lh. fiKIE. BrFR%E
FRTEAEAR FAIFHF....

& B & EEN 5 NYHA class IMIVER:
. BEIHTLENm
. BEEHERER (WNCH. fFith), KEEF
. BE;EENEHEEWN (R, BK), KEEF
V. £EHhEhE KEFSHF
RID RS EREEE L 5 Bk
A, SR, BFEERE (AHTN)
B. #EfE% (BEMEAR (Wcompensated HF)
C. #5#8%, HIEK, BZEYEIHE (dchronic HF)
D. #&EEE BIEK, EYEE FTERKER. Flaid (nrEE %
RHEIHF).. . EHFENYHA IV
&7 1D = 51 H 43 38 (LVEF) % B HFpEF(>50%) . HFMrEF(40-50%). HFrEF(<40%)
2. Cardiomyopathy(CM)Z2ERIFZE, & OEEMRIFEDAEESEEIR
R, AL MR
e  Hypertrophic CM: 1(LDEAIREE, 1D E R = EEHERT Lstroke volume T
&, 1BE B8R0 AU HE HIB1T, $FTH M E LEBI(LVEF) RIE /Y (B th AT REID
PR EREEEEFAREOQ, SVTE,

NORMAL HEART

HCM HEART

LEFT

W VENTRICLE |\l 0 W VENTRICLE

RIGHT
VENTRICLE

e Dilated CM: DAERHZ D ENFE B L REEROLEHREKX, LA
BET, kEZHpump outjRAIRES, LVEFEHE <40%

e  Arrhythmogenic right ventricular cardiomyopathy(ARVC):
ER(2)FEY, GEMABEIRRIEREADN, DUHEND TR, WVEFTEE., 5%,
GEMAREELE TRRERMETE

e Restrictive CM: H; B1F IR (3) % F — A8 215 /B AB K8k . M AERLEVC AN
R RESEE, KiEHhEE



4 Main Kinds Of Cardiomyopathy

1. Hypertrophic cardiomyopathy: thickened walls between the lower chambers
(ventricles) in the heart keep it from relaxing and filling up with blood normally
2. Dilated cardiomyopathy: usually begins when the muscle in the lower left chamber
stretches and thins, which makes the inside become larger than it should be
» Arrhythmogenic right ventricle dysplasia: scar tissue replaces muscle tissue
in the lower right chamber of the heart
» Restrictive cardiomyopathy: the lower chambers (ventricles) stiffen, usually
because scar tissue has replaced muscle tissue in the heart

vy Penn Medicine

LV systolic dysfunction @ (L) 8 & I LVEF(Z 1{>ZE stroke volume/end diastolic

volume) FIERYIRZR

YN W

® CO=HRxSV
DEHE=0Bix BRITHNIME

e SV=EDV(end diastolic Volume)-ESV(end systolic Volume)
THMME=-DEEEFRENRENES- D ERTBIIBERMNERELE

e  LVEF(%)= SV/EDV x 100%

MEITHEAMME b EDEREERRIN

e BP=COxEEMAN
EeROX/NEIARKSE, B RERERKIEIL), BIFEZERE f(total
peripheral resistance, TPR X #&systemic vascular resistance, SVR)1&/0, M1
X120, afterloadi€ N

Afterload: DEFITHMAEZE R IREA,

o il Eafterloadl: AIEEREAAE FH D X/NEIRME T2 (HHE
X). mEREMN= EBARIERZE, DEODNEERERMWAEFEEITHM
RILES 5,

e HilhEafterload?: AIRER B D MENIRM B E &2, MEIARIBKZE,
g 2 ftifE/K & Eleft heart failure H;RELEE S BIIEFTER

Preload : 1ILy ZE Uk #a Ril Ffr 2K 52 R BE 71 (ventricular end-diastolic pressure), 18 & 1E

e EF SRR EARIIDER K E,

o {hATLLRU/OTE, #RARIERERDIE

o AILEIDALT S + mitral/arotic valve regurgitation, 1 i #E5E %, MM
BXREDE, BOERARZEN, S OANBKREEDS



<DERIBRI-F25(L)-MEDLRIE—RimE>
|HF COY, » 5(BPY, |
BP\,=COJ xTPR
+CO=HR x S\

carotid sinus -2 {EM B E FCN 1X, X[E]#E45 MRS
cssboos  FERRETEALZC ERMIER R INE
"9 _B1: A node> HRT,COT
- BLLALMCE ST SV co
- al: B/ NERIEE, TPRT

-al: ABR/NEHRIE, eGFRL, U/OL
SV _ - B RAAS, aldosterone, ADHD
Preload - al: i/ BERRUCHE, preload SV
E75%HR,SV,CO,TPRTHiBP ...
LS /5%
Systolic Dysfunction Diastolic Dysfunction
CAD T o 1,81 HTN
S LafLEE R
AT - AR LI 1) e —ret] | S B A
AFRVR HRAMi: PRl fa S —
AR T HER CHIZET ~ S || gemmes
- s — ot PR
B - ] E¢ LR e (L
Wet beriberi (CoBUETE
P RAAS
| M\i/AV regurgitation | g l

preload ™ > sV MLHUEES A - BEIRAE LA | COVTRRHENT (LB HE - HRDULARI P LR8P
LVEF <40%...HFrEF col .. |LVEF>50%..HFpEF

WRI%EG22.5.29

(FHEBETAXERBRE—EBEH~)

HF{#& BB B fim & B D B S48 02 1b, BT 49 Alisystolic HF (34 =HFrEF)Ed Diastolic HF (%
F=HFpEF), #R"EF" KERAEEEHSN, EREWNR, SRBIEHFARTRCOTHA,
Tl g R IE,

Less blood pumped
out of ventricles

Less blaod
fills the ventricles

Weakenad if
heart muscle I|r_drl muscle

Systolic Dysfunction Normal Diastolic Dysfunction

Systolic HF:

o FEARBE, MEEHFRR A D IEIHEEE I T (inotropy | BiSV]), EEITHE
SR % . CO=HR x SV, (SV|COFL|). B ARISVE TREIE? E4MESVEL=ER
fﬁﬁq

contractility : LA Z, SR, ki Hilg
n Preload BiER XK EMEFOEEX, DALEREADEMK, SVI(E
BIMER RIS KR R 0S)
n Afterload:ﬁ?%iﬂ%mﬁﬂﬂj]ﬂjh Bk, EEE DR LITH
mi&, sv|

o ERBIULAYKEEE N TREMEREREEEAKEIIREE(CAD):

RAMERM. EAKEARE 1L S5HIKEE 1L & ZE A ZE (anterior/lateral MI), {E#]



DAVESERED, DAETHRAEE, WiEh TR, hit2lRRERE. B
BaE. EE. DIRXRFRREBOINET, XB2HEFAEZHMERT, D
Bk K1k, ANAFRVR, FIIKERTTHEE ., BREE M. 1822, Wet beriberi (#HA
glucose #ERE{E FARFE EB1 pyruvate®™® A Acetyl CoA, EXE Fvit B1ERZ,
pyruvateffis, {TESTR BB, MRS EMEES, HREMRESR.
FIFFFLER R M EHE R, EBIRFT MR EAFFIK, Mz —KEKFRFEE
7)) MEDAEE, EBERT,

o IDAENMFOEMIRITHE, REMOENEFODEEEFK
(cardiomegaly), 8#EHpreload T8 ZIEINSV,, 3k I IR BE A~ B2 1M % [3] 7% (20
MV/ AV regurgitation), IDZEARA—ERZEERE, FE0NIkHEHES,
AT LUTH B RISV, BT OALEERIEE K—LE, FEFcompensated HF,
IRTEHER, BEDAFETHEKE, Fdecompensate T, EDVEZK#SEZ,
SVREZRHEAE, = Bf 2R FEBLVEF]

Systolic Dysfunction Normal Diastolic Dysfunction

Diastolic HF:

o FARE MERBHFRERADESRRMEENTRE. DESE TIEREH,
preload KK, SVHhEt =5, CO|

o EFEREIDALEREEN T, preload FIFRIREA :
n DALEE, M D ARG TE S AR AR, ODREME E, |iE

FIFETAR
n  ERMIDEIE X (constrictive pericarditis), IDMERBIRSE %, BEI T 10
lErIETR o

m D EJEIEZE (cardiac tamponade), FE/K K Z BB D EEEE75R (A1)
o FHH, DEBRE=TE, AIEER Aafterloadi&N:

n  BEMSMmME mEEE, BEEENEM, ODEARAT RRIEMNAafter
load, 1212/0AAEX

n TR, MAERFEE, DERAT 2RI MMafter load, £
2D AR K

. BREOAUGEDEZM, sEIRER(EDV)EITH E(SV)RIME B AR
>, {BLVEF= SV/EDV, 73 F 7 B REIFRE L, P LURBRH ZRLVEFAI §E>50%,
FEYEHFPEF

ATARE—T, Systolic HFEZR B DASE T, MITAHE, FEREFEZEIKEIIR
&9 diastolic HFEER B ODNEE, DERETR, MITHAHLZ, EFERER
=IME, EXEREMERR, BEREBHZSHIER.



Ref:
1. 2021 ESC CHF treatment.

https://academic.oup.com/eurheartj/article/42/36/3599/6358045?login=false
2. ICU Advantage. What is Heart failure?
https://www.youtube.com/watch?v=Jbdzgu-Zr6l



https://academic.oup.com/eurheartj/article/42/36/3599/6358045?login=false
https://www.youtube.com/watch?v=Jbdzgu-Zr6I

<DEIHRI-FH258(T)-Mi2 D FiE— Rim &>

TEsystolic/diastolic HF P, {RFEHEELBIGIE, FHAMth AT LL FE Rk Left-sided HFER
Right-sided HF, Mi& 2 &0\ RS R A R —

EHLEE ERIGTEG

JFA : preload/(regurgitation) B : preload - afterloadt ~ LIZE
T~ WL ..co

afterload M (A IEEEEE JTAK) 3
LAHIBET ~ UeéE S ..col i
J
- f
PR /7 s, / R i)
« FEEFHARAEEE Hﬁ AR
j o AT
\ . A
SHERg SR + Crackles
(798 ~ HFohgE L REK) f 1
A e ﬂ | A
o SR

JLHBED -

+ COVPrBlU/OY (B o HFIR B4 T~ MR [E]A U/0 1)
« NS - [EHE

* HRAM

WGl 22.5.29

o ZEfILER
" KBRS systolic HFE{E A AL AR EME, IR 2O EIDALYKHES FEE,
MRITAHE, BOEAHE#HOERLE, MBIARE DT EIEHERIMEE/
ffiaE R AfiKiE, M AL ENm, M L9 T a s & HEK/HMER, HLBRR
B (Rl RE & 1L # AL & J8 5K B (frothy sputum). BR = E2M%), FHEimALrEoR
(orthopnea), EWEIF, #HER/ KW ZRES M Al sEMIE6H, FRHIF
ZE (cracklesz #5Rales), FL A AIBERZILD. flif&E/K. F&FE. ARDS..

BRTHm, RAMBITAHE, WAEESS. FEEE. U/O| (RAASEMHIEL). DBk

FEHR...

o HAIDLFEIH
O FIUZMEREBAKRK, EHEDE AT IR ffifE

RE N AIREZR B BRIk % | fmEAR = B (MBI AR EER . ZAIHFEE A
[Bl3E., cOPD*, HfiiR 4 LM% (cor pulmonale))




Chronic Obstructive Pulmonary Disease (COPD)

Chronic Bronchitis

Healthy Inflammation —

2 & excess mucus

Emphysema

Alveolar membranes
break down

*COPDRAX REREE. MAREEELINE, FEMOLESWNE 28 M
eI EIMh IR R AR (SR, ERKEBEIET, REEEHtine),
EZ2HimaffiRiEn, 848 2 FM/aMmE ki, EREER DT,
afterload?, FrLAGRIHF

O tallZa D Mpreload KK, DAL EZSIERITHE, REFEERTXK,
I ANEEE G EE  , PreloadA] LUR B
< FMEIARIEEASE A £ (regurgitation), MKBEIDE ;

¢ ZRIEFASET 2 (regurgitation), MEB/EDLE;
D iRRREEE IEAREA DL -FER.
O SRBEAEBnferor VI, BEGEEHD A, KBAEE.

<>

EA0RIE, BARLESIRE, RIEEFIRZR(jugular venous distension)
M EERATIEEXR (& E. FFoiee BEK). FROKEE. B2 E18m, thiR A
CO|FTLLU/O|, {BRBG L4 T8, B2 BATEKELR, RiU/0(&R)

Ref:
1. ICU Advantage. Left vs Right Heart Failure | Heart Failure (Part 3)
https://www.youtube.com/watch?v=fJ1rgxalpTE



https://www.youtube.com/watch?v=fJ1rgxaJpTE

<DEIBRI-5E35%(—)-beta blocker?E 1) F i 1 H £ £ Edtarget>
BNEEATFERET, HM¥guideline EF BIHFAI R IE— R EEH)(GDMT:
Guideline-directed medical therapy), ZEiEZE fMclassIBIET

e  ACEI/ARB/ARNI (BP| & M£R. . .(DM&E/KFFITH)

e B-blocker (#1EAeGFR| ... ILFE/KERIFIA) E FIRE

e SGLT2-inh (A{RHFIK . BESREIZhAEE

e Aldosterone antagonist(MRA) (&5 [£%)

L EMNEEEMEEE T LURDHFEERER, ETE, fTURREARR, T
A& ALRE~

-

@Esc—
EHMEER TEREED, LA AEAEMMTIAR...



HFrEF Stage C Treatment

|

ARNI/ACEI/ARB
(ARNI preferred;
s Figures 3A and 3B)*, AND -
-_evidence-based beta-blocker! (Figure 3C)
with diuretic agent (Figure 3D1
as needed I

— T T T 1

For patients with For patients For patients with : For patients with
©GFR 230 mL/min/1.73 m? meeting eGFR persistent volume s;;;::::::gzk resting HR 270,
or creatinine criteria (Figure 3F), overload, patients despite . on maximally
< 2.5 mg/dL in males NYHA class IV a NYHA class IV a ARNI/beta-blocker/ 2 tolerated beta-
ors 2.0 mg/dL aldosterone antagonist blf)ckar dose in
in females or /SGLT2 inhibitor. sinus rhythm,
K* = 5.0 mEq/L, NYHA class Ill-l\:’ NYHA class II-1I

NYHA Class IV

l NI . |

| Add Add | Titrate | Add | Add |
/ \ " sGr2 y /Hydralazine
/" Aldosterone /" inhibitor . y Diuretic o - iys;s::zbli:es Ivabradine
antagonist ] . (Figure 3F) } 4 agent ) $ dinitrate ? (Figure 3H)
. (Figure 3E) / . / \_ (Figure 3D) /

*\_(Figure 3G) //

*ACEI/ARB should only be considered in patients with contraindications, intolerance or inaccessibility to ARNI. In those instances,
please consult Figure 3 and text for guidance on initiation.

tCarvedilol, metoprolol succinate, or bisoprolol

ACEI = angiotensin-converting enzyme inhibitors; ARNI = angiotensin receptor-neprilysin inhibitors; ARB = angiotensin receptor
blocker; eGFR = estimated glomerular filtration rate; HFrEF = heart failure with reduced ejection fraction; HR = heart rate; K* =
potassium; NYHA = New York Heart Association; SGLT2 = sodium-glucose cotransporter-2.

BP =CO x TPR

CO=HR xSV

SV oc preload, Y&#E 11 ; REEH? afterload
o BEX, LDEIBFHERZCO|, BP(FREE LS PEHF M
BAE, ERAHMMMERE, FrTlBERER—#
89), IR SEENARE RO [EE 1 X 52 3% (carotid sinus pressure
sensor)#F AR FASE L. T+ E KR ISR AL, 1L RIAT R
I FE R norepinephrinefE AR :

ILMESA node B, R.: HRIE /N

m DALB, R EERED AN UK HE 38 0

n  FE/EfRa, R MEUHE TPRT (FIERKEE
figi23){Hafterlaod th11

n  FEZ/EFRo, R MEURHE, TPRY. i/ MRAR LK
A CVC, preload?

n  BEAIK/NBARaLR.: MEUKHE, eGFR|U/O|, BiE
K5 preload?

n  BHIGABR, R.: EHEIEL B B K I BR /=% S2 1 53 3

renin—;E{ERAAS

41 vessel



ELEREERMHRT, IDUHES L. preload?. afterload?, MR SZE KEIEEA
BB SR, f8F —XERZA T Mdecompensate
R B MiesE, A EEEEEErIHEE:

0

B blocker : metoprolol, carvedilol, bisoprolol R HiE=

BEREEFEEEEN (RERDEBEBMetal M,
WABE) o AT Il # 3 R A A TR L HOB, R., BEHR].
IDUEHE N | BAIGAEE L, LUR A D ALEILoading,
TBARIET

< {BE4Y)EE, f£acute decompensated HF, RTHILAN

% JJHR BPIE T BF, £ E{={E AP blocker, FilvBk

MEEFEE &, BIHEIEH =Atitrate

BB IMPACT-HF trial, IFHFEREE, £ HBEAT

A0 BB blocker (carvedilol)fin[El %, thiEH

Tk ¥ NE X,

Bl1E
H. BARERE, W FAFERLER, ERKREMEDBEIER
, AT LLE B NEIR blocker, # R #EMRA. ARBZHIFAR K M&RA £,

Table 3. Beta-Blocker Use at 60 Days Postdischarge

Physician-
Carvedilol Discretion
Initiation Postdischarge 95% CI for
Predischarge Initiation Difference in
n = 185 n =178 Proportionst
Patients treated with any beta-blocker at 60 *165 (91.2) 130 (73.4) —0.2542, —0.1
days (%)
Carvedilol 159 113
Metoprolol succinate XL 2 8
Metoprolol tartrate IR 4 5
Atenolol 0 4
Any beta-blocker initiated (%) 185 (100) 142 (79.8) —0.2613, —0.1432
FDiscontinued and restarted at least once (%) 12 (6.6) 8(5.7) —0.0622, 0.0431
Discontinued and never restarted (%) 19 (10.5) 15 (10.6) —0.663, 0.0691
Table 6. Clinical Events at 60 Days
Physician-Discretion
Carvedilol Initiation Postdischarge 95% CI for
Predischarge Initiation Difference in
= 185 n = 178 Proportions*
Composite end point (%) 84 (45.4) 82 (46.1) —0.0959, 0.1091
Death (%) 6(3.2) 8 (4.5) —0.0272, 0.0522
Rehospitalization (%) 40 (21.7) 45 (25.3) —0.0519, 0.1228
Unscheduled visit for heart failure (%) Eu (3.2) 7(3.9) —0.0314, 0.0452
Change in heart failure therapy (%) 7 (30.8) 56 (31.5) —0.0888, 0.1018
Death + rehospitalization (%) 44 (23.8) 48 (27) —0.0577,0.1213

None of the differences were statistically different between groups. *Difference = Physician discretion-carvedilol initiation.

CI = confidence interval.

[

Bt R—EE

ZECORIE, FHEAIZ M EIEFRIE?
— %, PBFIFEFRE,

A LA AME BB FI PR 2 HE 3B 2 9K 3 (T1E). B
afterload.. SEDEIIEE|. AZRMEN | FEEE. B
ERB AR R (W) KA . mER

blocker, & ;ERIREAFHEL

B, FA9%5 T B blockerflIFILBED . WaiEN, EF

e i [ER Z R AEC

Uz
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output and total
peripheral }Cardiac output
e tnee .

f:,‘> | Anterial pressure

REEBMHOHEASE BEKAEEER EESEE

Shift of blood from peripheral veins
restores central blood volume.

}Central blood

volume

—

<

¥ Atrial
volume

1 Heart rate
4 Contractility

High-pressure Low-pressure
baroreceptors baroreceptors

- Medullary
cardiovascular
control center

Sympathetic response

} Regional blood flow

tPo,

4 Pcoz and |pH
Vv

Peripheral
chemoreceptors

chemoreceptors

4

‘ pH of
brain ECF
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=<

Arteriolar
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N\

t Renin release

*
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ANG Il

o

@ J
Ty

% L 4 Cardiac 4 Arterial 4 Total peripheral ¥ Venous
output pressure resistance capacity
(S

A KM, SEREGS, BUHrfgMSEE—& RAREEZCO]|



<DRIBFRI-FE3E(Z)-FIREIFE DRI A £ Btarget>

EIHA PREINEHIE. .

ANl 3177 R

= O e

FIRE REHMFEZ KD RiE, BEEZHIFHIRCTERA—EHHFAITIE,
RAIRERA A GFHIE, {BTEHFrEFE, BEFHEclass |, KEMANEZ G, BEME
Floop diuretics (furosemide, bumetanide) + thiazides (HCTZ, indapamide)f& IR 3%
B, h5F Aloop (K| )+spironolactone (K1), Bf 7K [F]f T 808+,

1. Loop diuretics
HHI B /NENa-K-2C1 pump, KD BRI, ZRIKEER, Bloop®l LA NN
BIBIRR R 50, SEE M B EERINKCC co-transporter{E M E 475k, LI

preload, afterload,

o MEREW AR Aacute decompensate HF{ERE, RIEER AR ERE . AMI(DEEDH
BEREME). KA L. AKIKEBERHR)FR R, ERT/KERER, FEHTlasix,
REREHRMZBEEM2.518, MV push, pumpF 1, RIFFEMESH
A LB EENTG pump [&{Kafterload, preload, B8R KE,

o }&ECalbumin:lasix(protein binding 99%) B ZalbHE;F I EME, KHHE
B /NE Borganic acid transporter(OAT) I B & s B /N ERE, #1HINa-K-2C
pumpEAE R, AIbKIE, lasixii E i EIE 2B EBEM RN,

o EMERIEE:

O KIRKEZ, ABMmR|EEHAKI,

O 34, Hhfacute HFEE & GFAKL DIEITAEN, IAAT, BRETRH
K, DEE, KIER, WEISE, MEIE~2BE RO BTERE., Lt
BRLASXEBEREXRTRIHK, BRRLEHEMEFLASIXFHEE, 02
or 4 amps in 250m| D5W pump, & faEKHIFEER, BFeeffimen
KRS, FARA—AREKER, lasixBR R TIT, TEHEMN,

O HEERAEMEK, RFLEERE, B0EesixEiEmEE, ha]gs
Rk RGTHFEBE M asixo



LoopiB % AIRE S :E M HNa | K| Cl|CalMg]|. R BITERE D& HIHIOAT{H R
BT (Z1LER)

FurosemideEZbumetanide® & A sulfa group, /ML EEL

514 dose dependent, & ElZloopE ##A B Na-K-2Cl co-transporter
. 30min~1XAEREESH EIS, DCAE,

Na'-K'-2CI~ Cotransporter Basolateral membrane

éﬁ Channel

Na'K ATPase

_FUROSEMIDE

Na'

cr=
Luminal
membrane

2y
K Channel CI™ Channel




Furosemide (20mg/2ml/amp)

Bumetanide (2mg/4ml/amp)

BA ~50% (B #ilH) 80-100% (B F &)
Protein bind >90% >90%
Onset PO 0.5-1hr IV 5 min PO 0.5-1hr IV 2-3 min
Peak effect PO 1-2 hr IV 0.5 hr PO 1-2 hr IV 15-30 min
Duration PO 6-8 hr IV 2 hr PO 4-6 hr IV 2-3 hr
T1/2 0.5-1 hr 1-1.5 hr
EWEIE PO 40 mg = IV 20 mg PO1mg=IV1mg

40 mg IV furosemide = 1 mg IV bumetanide
Pump: o HNELMEZ Ebolus doseH R FEF B#Epump
AR & MEHF o [FH| E30miniEpeak effect, {H1E & &2-3hriE{E— T1/0, F;=keep -500~-1000
JfKEE, AKIERE | o SFHIEZT/MDESM, BEEIT(G
IKH T E R B R

EMORIKEZ, B2 E A1 amp Ql2H
bolus#a, /%34 Bl & Ztitrate £ K F2amp Q8H (B
fEi@3amp Q6H), ZEARITFELRpump, BARITRLEX
burinex pumpZ L E , lasix Al N #FE, [Hit
(10mg/ml) pump

B =TI S E#5R, uptodate 2 FeGFR, (EHE
BME#EESCr...

eGFR=30: #])0.5cc /hr; &;& %%, MN#Ebolusifiig
INFREZE 1cc /hr, N3 A BIBINE 4cc/hr

eGFR <30: #2cc /hr (B/MFfrun 137); %%, M0
#Abolusii I MNFT IR ZE 4cc/hr

Ffr LLE & Bll2cc x 24hr+2cc/amp= 24K lasix [& it
run24hr,

HEBMER 123 Ffor setHFZE, B123for
pump run 24hrs (1cc/hr)

#)1cc /hr; ZFiZ%, MN#SbolusitiEnn
FRIEZE2cc/hr, FAHAEME
Acc/hr

AT LLE & Fll1cc x 24h+4cc/amp= 63X
burinex &7t run 24 hr,

BEBEMEReX Stfor setHEZE, H6
X for pump run 24hrs (1cc/hr)




Thiazide

Distal convoluted

Lumen Interstitium
(urine) tubule (blood)
R PTH
N ey Na'
Thiazide ( °
diuretics N evels L »
O] ety ’ o\ ATP

NE ' e—

C——

C 2" —p

EFRETEHF I tloop BIE— L, 23 2 ELoop 50 NRFHEEER. ith
NI B /IVERINCC (Na-Cl cotransporter), EEUMANa | Cl| K| Mg| LUR
MK, Bt al{RRIFIRFR 70, MEER, BEFERE(ER)ECar
Lt ¥8% R A% Hydrochlorothiazide Edindapamide, Indapamidef& ;& &R
=, Epotent(FFSBPIR %54%), (BB EI1ERMER,
https://www.ahajournals.org/doi/10.1161/hypertensionaha.114.05021
HF, edmafQ ZE 5| £
m  Hydrochlorothiazide: 25-100 mg/day, max 200 mg/day

- CrCl>10 BB AR R <10 M RIEREE =

- BA: 70%
m  Indapamide:2.5 mg/day 1/E# ;&3 [ MNE5 mg/day

- GFR <50 mL/minute, HD:1.25-2.5 mg/day B#iZEM Rl

- BA: 93%
Hydrochlorothiazide, Indapamide&R & SulfafE g, /M FEIRFRE B
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B Z(renin), ;&1bangiotensinogenix %% A Angiotensin II, iR LL:
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1. ACEIl. ARB
%l Angiotensin 14X ER{L 2R, X2 E % Angiotensin receptor, LARRER
RAASHSEIE



ACEI ARB
2 | (3|K) captopril 12.5mg: #16.25 mg TID | EmE{E%%QD-BID, BAIKEEREHFINT :
¥ | AR LERER, BERABER W TEFESE
2QD-BIDIZ, ¥ {E Cozaar (losartan 50mg) HTN, T2DM B Jm &
Blopress (Candesartan 8mg) HTN, HFrEF
Prodrug: Enalapril, Ramipril, imidapril Diovan (valsartan 80, 160mg) HTN, HE, MIZLVIIRE |
Active: Lisinopril(F#E X3, AT AIA) Aprovel (Irbesartan 150 mg) HTN+T2DM B Jm &
Micardis (Telmisartan 40mg) HTN, F#{ECV risk*
* SRR M R E R HZE M Anifedipine | olmetec (Olmesartan 20mg) HTN
ERREAWETH g8 mnET Azilsartan (Edarbi 40 mg) HTN
& . &M EEE FHinduced tachycardiai& i
MIBiAngina/EIEIE N, B AR e losartans®E UK R LIFIIRFH ; DiovanE MIEES =, H{E
captopril, hydralazine, Labetalol, R EIZtitrate, MBHM G ES,
Methyldopa... ZiE A€, e T,,:lo,val (~6hr)/ cande (9hr)/ irbe,olme,azil (11~15hr).
Telmisartan (24hr)#QDFAZE (onset th R 1R)
* Telmisartan[E B A LLE1EPPAR- v [E{E R E R [B i, IRAI[E
TG, FRLARTEECV risk, XA &97%EHERR, B
Bl |e ErX(EEUWHE) Bangicedema(ll |o HRFAREEX
12 EEBENLEHERS (RABACEHIH e HRAOImesartantiFDALZEE, AT EHAEERFHEH
F BradykininH3 RIKACEIFET), 580 X RSB 5 TR ¥ (sprue-like enteropathy) : ERERE

LUBRA LML EEIGAR, IERE

NN

E+82E |, DCHIHRAE
https://reurl.cc/DyegWN

o SR (RAMF T Z LR AYaldosterone)

o Bl (FAINHILIEEEHERR)

o HEER.MBEALE. ERBRTIRIS(GRF|. U/O|)LEESE2. 32HERES B2 EZHZE
RAASHIZEERASZFH | (ACEI/ARB/aliskiren/spironolactone)
m  ZiHFEEEZE R E [  nifedipine, hydralazine, methyldopa, labetalol...

o HEBU/NENARINER, #0HAeGFR|, FTLATEAKI BIIRE SRS Z 05, ACEI/ARBERIE Z SEhold, (B RHAZRER
EEEEFEA BEeGrR<15ERAIUA, RARKEHEKBAORILUBAVERBR, ARETRZ
Mo (RIF2008 FEFIPBEHE FRMlancetIBAR, [REBME, KREFUREMEIL, ETEHS, )

ERHE YD EEMISE" ACEI/ARBTEESRDI A FE H 31 ?”
http://magicdrugstore.blogspot.com/search?q=ACEl
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http://magicdrugstore.blogspot.com/search?q=ACEI
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Figure 4: Hazard ratios for all-cause mortality by stages of chronic kidney disease in cohort participants

For the hazard ratios, comparison was made with participants with negative urine protein and glomerular filtration rate (GFR) between 60 and 89 mLfmin/1-72 m”as
reference group, by adjustment for age, sex, smoking, systolic blood pressure, triglyceride, glucose, body-mass index, and cholesterol in a multivariate Cox model
with continuous variables whenever appropriate. Minimal proteinuria defined as trace or one plus; overt proteinuria defined as two or more pluses,*p<0-05.
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2. ARNI (angiotensin receptor-neprilysin inhibitor)

FENFBARNI B, % T 2 — FBNPRHEE?

35000
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| . |
| * |

NT-ProBNP (pg/mL)
oy
=

-5000,

i 2 3 4
NYHA Functional class
Korean J Intern Med. 2005 Mar;20(1):26-32.

Brain Natriuretic Peptide X #8B-type natriuretic peptide (BNP) 2 L) iE1E 1D =
BER IR KB HERE 73 i RIS T A =R, AN AT B angiotensin I3 R, K
RAASE 4, BI&B/IDERMEE S, thE —(E & E R 5L 5 WENT-proBNP
FEFS W 5hHZR, B2, NYHA classifis, HF#E&E, NT- proBNPi#fiS . 1B
BNPEIF RS H N 4 Mneprilysiny f#iE i, BE—EHEATE,
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O\CLAk
&&O 17| Sacubltrll/Valsartan
A, J 0
(% HNkkN

|
o A L
Sacubitrilat e Y“ ™ H Valsartan

0

= Natriuretic peptides
(ANP, BNP, CNP)

* Adrenomedullin
= Apelin

- Substance P Neprilysin -
G Inactive . - L]
. Bradykmm _’ fragrnents Ang|0ten5|n I _’ AT'I receptor

« Angiotensin Il
* GLP-1

v i Potential Mechanisms of Benefit

4 vasodilatation
\ 4 Sympathetic nervous system activity

OH
N

4 Parasympathetic nervous system activity
4 Natriuresis/diuresis <

Favorable cardiac remodeling
W Cardiac fibrosis/hypertrophy
¥ Risk of arrhythmia

JACC Heart Fail. 2020 Oct;8(10):800-810.

X =R 2R IEE T Neprilysin inhibitor: sacubitril LY NIBNP level, 1&HD
valsartan K@ EEHIHIRAAS (HFJE A LL R 458 7178 1E), RED Eremodeling
. mitral regurgitation. LVEFERFE{ELV EDV, EAFF R RER A HFrEFRYB{E TR EL
X, FREAZRE:

e  PARADIGM-HF trial %1 #2315 {# FEntresto (sacubitril/valsartan)E P& {EHFrEF
fEAK . B ERREE, %t&ﬁiﬁﬂﬂQOL FEZEE M enalapril, BIYEA(SCr1.
=5 M%7) Entresto Lt HZ ERE



CENTRAL ILLUSTRATION: Effect of Sacubitril/Valsartan Compared With
Enalapril on Clinical, Mechanistic, and Quality-of-Life Outcomes in Patients
With Heart Failure With Reduced Ejection Fraction

Effect of sacubitril/valsartan compared with enalapril
on clinical, mechanistic, and quality-of-life outcomes in
patients with heart failure and reduced ejection fraction

Effect estimate*
(95% C1)

0.80 (0.73, 0.87)
0.80 (0.71, 0.89)
0.79 (0.71, 0.89)

CV death or HF hospitalization
CV death

HF hospitalization

All-cause death 0.84 (0.76, 0.93)
First and recurrent HF hospitalizations

ED visit for HF

A consistent benefit of sacubitril/ valsartan on CV death
or HF hospitalization was observed in subgroups of
Age

0.77 (0.67, 0.89)
0.66 (0.52, 0.85)

*+++++

HFrEF patients examined in PARADIGM-HF:

<75yr 0.78 (0.71, 0.86)
0.86 (0.72,1.04)
0.78 (0,72, 0.86)
0.89 (0.68, 1.16)
0.79(0.69, 0.90)
0.80 (0,71, 0.90)
0.79 (0.71, 0.89)
0.81(0.71, 0.92)
0.73 (0.63, 0.84)
0.83 (0.75, 0.93)

= 75yr
>35%
eGFR < 60ml/min/1.73 m’
= 60ml/min/1.73 m?
Systolic BP 5 120mmHg (median)*
> 120mmHg (median)*
NT-proBNP  =1,615pg/ml (median)
> 1,615pg/ml (median)

SEIEILEE

Tl e el
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Sacubitril/ valsartan ‘ Enalapril better

<+ >
. ¥ NT-proBNP

4 comp ¥ LV volumes
¥ Troponin ¥ LA volume

= : Mitral Efe’ ratio
: :5’:_2“"’“" signaling oo cline in eGFR '

4 Health-related QOL ¥ systolic blood p

f Improvements in
| b NHA functional class

Docherty, K.F. et al. J Am Coll Cardiol HF. 2020;8(10):800-10.




e  PIONEER-HF trialZ ¥ entrestof&{ENT-proBNPHE 1B iR enalapril, B &M
80, IEMEE, angioedemaZE I ERME & E,

10+
O - - m - .
o
Z —~ -104
TR
g o -207 .
o Enalapril
Z 2 30+
£ 8
BE 07
© & 1
.Lc) =50
—60— Sacubitril-valsartan
_70 I | [ I I I | I 1
Baseline 1 2 3 4 5 6 7 8
Weeks since Randomization
No. at Risk
Enalapril 394 359 351 350 348
Sacubitril-valsartan 397 355 363 365 349

European Heart Journal (2015) 36, 1990-1997 2% ¥ Entrestof§{ECV death

BEHFEL R TRIRER, BEEEE R enalapril,

TRANSITION study# IR ADHFfR A 1B [B1#&1% HBRRT12hr 2k 2 R 1-14

XN _EEntresto 24/26 mg or 49/51 mg bid, 10/& & T ZEtarget dose
97/103 mg bidBILE FRZE A% (primary end point). B &4 A DCHI EL 4l
HEFRZ, ERKEMRELBKEIRR, ATLIFEEMEARN, FEEMRA

. BBFEIFHA RMER A L=,
B2 ' 1 ) MAREERR LB FEntresto}2fIRE, (BEEE&EE, BER

RR | ZE HfrEF+ A BACEI/ARB+BB 4[&], B0 LSGLT2i 12F#&LVEF{h =35%

AREA,




B Pre-discharge
initiation (N = 493)
B Post-discharge
initiation (N = 489)
RRR 0.96 (0.92, 1.01)
P =0.089
1
100 RRR 0.91 (0.83, 0.99) 39.6
90 - P =0.034 86.0 '
< 80{ RRR0.90(0.79, 1.02) 1
@ P =0.099 68.5
£ 701 62.1
.2 1
% 60
] 50.7
5 50 45.4
& 401
k) RRR 1.49 (0.90, 2.46)
6 30- P=0.117
(=3
£ 20+ —
101 73 49
0 4
Primary endpoint Achieved and Achieved and Permanently
On target dose maintained a sac/val dose maintained any discontinued
of 97/103 mg of 49/51 or 97/103 mg dose of sac/val sac/val due to
sac/val at bid for =2 weeks for =2 weeks AE
Week 10 leading to Week 10 leading to Week 10

o TEfEFEntrestol¥, ARBERIEIERA— %Kt ETE, KM, GFR]
o EE :ARNIEEACEIZEMIFE36hr LU L angioedemal) A

[#E4}5E-NT-proBNPEEBNP??]

FIGURE 1 Synthesis of ProBNP From the BNP (NPPB) Gene

Regulated by stretch,
NPPB gene hormones,

cytokines and hypoxia

ProBNP1-108 -

1 10 70 76 b2/ oS
HN BEOEEEEERE CEOREEE

1 10 70 76
TOOEEE®

NT-proBNP
(non-biologically active biomarker)

_ BNP
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a* ¥
BNP degraded products

J Am Coll Cardiol. 2016 Dec 6;68(22):2437-2439.

DEEZIEN., FIAE. cytokine R RE R E S BproBNP(EEE M), BIE/KARRK
N terminal-proBNP(#E;E 14 ) EBNP(E 7 14)

e BNPHIHIFTHangiotensin IIFI3A R, BREHREHneprilysin/Kfi, FZHI20 min



HERB, EEMEAINT-pro BNP FEH1120 min, A ;EE LEBNPE4-61F, AT LL
cut pointth 857, T AR BARIHFth BX AL S0 451581 Z . ARNI (Entresto) & %
BNP/KfiZ{ENT-pro BNPAE, 55 th Z:BINT-pro BNPEUIFER, E MR Eih& B, B
BT KEERE L ER A = NT-proBNP (AT e — b /NEE 52 2 BEESBNP)
{EBNP/NT-proBNP level TEEG R £ 2 FAZR HEBRE2ER FHRY, #R$52012ESC HF
guideline, BNP/NT-proBNP BspecificityfR s, & B EthERD-dimer—##B1RE
R, BEEAREEF— T UDEBNP/NT-proBNPRAEH S, BEHE—FSHITE
BEMEHF; R ZINEBNP/NT-proBNPIE, FARILLE E A ZHF,
HEZHHIESEE—DROE. BLIVEFF 1T,

Table 7 Causes of elevated concentrations of natriuretic

Heart failure

ACS

Pulmeonary embolism

Myocarditis

Left ventricular hypertrophy

Hypertrophic or restrictive cardiomyopathy
Cardiac Valvular heart disease

Congenital heart disease

Atrial and ventricular tachyarrhythmias

Heart contusion

Cardioversion, ICD shock

Surgical procedures involving the heart

Pulmeonary hypertension

Advanced age

Ischaemic stroke

Subarachnoid haemorrhage

Renal dysfunction

Liver dysfunction (mainly liver cirrhosis with ascites)

Paraneoplastic syndrome
Non-cardiac COPD

Severe infections (including pneumonia and sepsis)

Severe burns

Anaemia

Severe metabolic and hormone abnormalities

(e.g. thyrotoxicosis, diabetic ketosis)

© ESC 2021

ACS =acute coronary syndrome; COPD = chronic obstructive pulmonary dis-
ease; |CD =implantable cardioverter-defibrillator.



Suspected heart failure

\

Mon-acute onset

—

Acute onset

v

ECG
Chest x-ray
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ECG

Possibly chest x-ray

-

-
-

-
-
-
L
-

iy A S
— Echocardiography BNP/NT-pro BNP* BNP/NT-pro BNP Echocardiography
/ \ /
'y \A
ECG normal ECG abnormal ECG abnormal ECG normal
and or or and
NT-proBMNP <300 pg/mL NT-proBNP 2300 pg/mlL® NT-proBMP 2125 pg/mL* NT-proBMP <125 pg/mL

Heart failure unlikely

N

Echocardiography

>

or or or or
BNP <100 pg/mL BNP >100 pg/ml* BNP 235 pglml® BNP <35 pg/ml
|
|
\J

Heart failure unlikely*

A

If heart failure confirmed,
determine aetiologyd and
Start appropriate treatment

European Heart Journal (2012) 33, 1787-1847

MRA (Mineralocorticoid receptor antagonists)
i@ #Hlaldosterone RANFIRAAS,, T AR{EZE -

Spironolactone (Aldactone 25 mg/tab)

HF: 12.5-50 mg/day; HTN:25-100 mg/day ; 7K f&25-200 mg/day
Eplerenone (Inspra F.C. 50 mg/tab)

CHF: #]25 mg QD—1{E A L

ZAZE50mg QD

HTN: #]50 mg QD— 118 A £ 58ZE50mg BID
4R : spironolactone#&A T & F g A
FEECACEI/ARB/ARNI+BB+SGLT2i—i#2 iR A, REE, aJ LIE{E [M#Eremodeling
FFEHFrEFSE T ZREERE SR, thal LU KA E . SRR
{BspironolactoneEE— 1482, AIREHNHIElandrogen R.MEIR B 14 L FLIE
(gynaecomastia), eplerenonettBXAE . MEBEBEZE/IVD S MR, It &RIAFDIEE

<DEIBRFI-FE3E(U)-SGLT2IE L Z I8 P AY A & Bltarget>




CENTRAL ILLUSTRATION: Potential Direct Myocardial and Indirect +
Systemic Effects of 5GLT2;

Lopaschuk, G.D. et al. J Am Coll Cardiol Basic Trans Science. 2020.5(6):632-44.

provascular SNS
Tn‘ogenitur cells TEPD v

Fosiial diect Soyasaicffects uf SELYAL

SGLT2idE — ) B EHF, KREFEZIE T, MMREFE MBS
1, BETE R=fE(EEME):
Dapagliflozin(-%) :

n
T2DM (3%, F%CV event, HF{ERR. BECKDE1L). HBER. CKD(ESRD, HF,
CV death)...E FESE Daf\ E fth A

[ ] Empagliflozin(-):
TIDMI(H24 . FECV death). HRER(15 31 52 7T LAFR)

m Canagliflozin(#E&):

T2DM (#22#%) . DM nephropathy (% 1 iR)
m  Ertugliflozin (Steglatro.) :-
DapagliflozinfJEE B R I 5, FI-26% HF{EFREE CV death, [F{EE K3
&, WEHFEA., QOL, MLEZBDME —#HF K. (DAPA-HF trial)
Empagliflozin ZEEMPEROR-Reduced trial PR IFth 7§88, CV death., HF{E
FeEREE B[ BE{E, meta analysisZ¥ IR DapagliflozinEdEmpagliflozin CV death
EXR%, KR#MBEEK
SEEUTL, genital fungal infections., ¥ #A{E FleGFRE | (B[, FIEEEE

<DRIBRI|-FAK-DRIGHE S| ZEHY)/MERS I H th 3 22>



Management of HFrEF

) GEID G €D

To reduce HF hospitalization/mortality - for selected patients

Volume overlood

SR with LBBB = [50 ms SR with LBBB | 30— 49 ms or non LBBB= |50 ms

ko)

i . ol Non . ol
() I )
Atrial fibrill stion Atrial fibrillation Caranary ariery disedse lron deficiency

Digoxin ) PVI_) CABG ) [Ferric carbomymabtose )
Aortic stencsis Mitral regurgitation  Heort rote SR>T0 bpm Black Roce ACE-IARN intolerance

TEMVRepair ) babeadine ) HydralanetSON)  (EELLLIND

For selected advanced HF patients

[ Heart transphnation ] MCS s BTTIETC ) MCSas DT

To reduce HF hospitalization and improve QOL - for all patients

Exercise rehabilitation

Multi-professional disease management

B BEclass; = BiHclass lla

#R#%2021 ESC HF guideline, HFrEFEEE&{E R :

ACEI, BB, MRA, Dapagliflozin or empagliflozin (& fKIA)
ACEIRLARNI if R B MR AT 2, AT E ER M IT(EEERSB)
it ZACEIZKARNIZE AT #LARB(ERZE F#IB), B A A A EECV death,
HFERRER, B2 AT AMEEERURKEERIETE, R EEKAM,
{BACEIRIRZ X ERIRETER, FTLAERIR L E ®EE# EARB

ERIR EE#% FEntresto/2 fiIRE, (B&E E8% E(158607T), BRARBRFHIFE
HFrEF+FA@ACEI/ARB+BB 4f&], B0 LSGLT2i(dapagiempa) 12/& & LVEF{,
=35%&E A{E A, ;T E  ARNIEEACEIE R Fm36hr LU 4 angioedemali /&

<H ith3Eclass IA,IBEYIE 5>



Lasix¢) 40 mg %]
furosémide/furosemfde

[ | use :
Voie orale/Ora o
20 comprimés/tab\ets

\ e

o ?E?k NARZAFEHIRE], ATNEER. BNESEEH. BFIEHFERRE (B
EERIC. BERCTIEEE, B XE AR A%‘B?ﬁﬁ)ﬁﬂﬁ?ﬁﬂ)
m  LoopREULT, (BfEECthiazide B EINAK, BIEZERURIEBEERHZE
=] 538 % A FE IE & (Euvolemia), /]\IE\ﬂﬁxﬁiﬁﬁ‘Z@EﬁggfﬁfiT
m  HEARNI, MRA, SGLT2ith #348 FI| R 2 R

s

IVABRADINE

. l
Na+ CaZ+

I, channel * "o
(T-type) | “hosphene®
SA Node

CENTRAL ILLUSTRATION: Mechanism of Action of Ivabradine

Ivabradine mediated slowing
of diastolic depolarization (1 inhibition)

C

Koruth, J.S. et al. J Am Coll Cardiol. 2017;70(14):1777-84.

e lvabradine (Coralan® 5mg/tab ) SA nodeE —I.-channel inhibitor : 1R {8
SHIFT-trial, FELVEF=35%, sinus rhythm, E{##4 T BB, ACEl, MRA{K Eil> Bk



h=708%, EFRMMFEFDBAZEDIHES), RIFEIECV death, HF{ERR

B, (BEFHRIA
m EI=:#2.5-5 mg BID, M E A EIZEmax: 7.5 mg BID,
R, child CZH.,

m &|YEA :Bradycardia, AF, QT prolong (Torsade de pointes), i iR &4,
Y BERE St (phosphenes)

m ARHFCYP3A4LEH, FrLU/IMD G FARI5E543A4 inhibitor : azole$8 11
B =%, macrolides. Ritonavir (Paxlovid) ; 5 %%3A4 inducer : rifampin,
carbamazepime, phynitoin, st. John’s wort ...

m TEADHFEFIRBB—H %R, HEEZEDE:

FEBEH 2T IE(ADHF)
AR
AMI
Unstable angina
BEARIDB<70
B = (X M [E& (< 90/50 mmHg)
sick sinus syndrome
SA block
3rd degree AV block
ERMEREERE

©oONOUMWN PR

[EEN
e

Hydralazine + isosorbide dinitrate

ATE R/ NEIR, BB RE/DFIR, [F{EafterloadElpreload, A&
—FEfE R, HERE Ficlass 1B 2 M ME AR ARTES L&, P
thA] LAFS{EHFrEFSETE SREAE R R, (RERFRIA)

Hydralazine (Stable® 25 mg/tab): #]10-25mg TID. Max 75 mg TID
Isosorbide dinitrate (Isobide® 10 mg, Angidil® 10mg/10ml/amp):
20mg TID. Max 40 mg TID

;¥ &, Isosorbide dinitrate(HF)E2mononitrate-isormol® 20mg/tab
(angina) S —#%, dinitrate{X 12 & BB MBI mononitrate, {BRITEBA
25% Al & Ehydralazine ;A FRHfrEF, & BA 5% AR DA

Digoxin AT LARRE /L B, 18580 ke 1, (BIaBRIAIRSEE R E. (8%

#&11B)
m  E{TDM:for CHF CtB4Z0.5-0.9 ng/mL (= 1.2 1£181N)
n IE .%Aﬂ"'JS 7955_steady state; #EFRE 15-20K, BRI LA2-3K ki —
m |H’Eﬁi : HRi, AV block, VT/Vf, (K| Mg|Cat & 1858 =t even CtIET)
m  HR control onset

- PO: 1-2hr (peak eff 2-8 hr)

- IV 5-60 min (peak eff 1-6 hr)
m  Kl=(0.25mg/tab):

CCr (ml/min) tais

>120 1tab QD

80-120 0.5-1tab QD

30-80 0.5 tab QD

<30 0.5 tab QOD or less




<10 1/4 tab QOD or less
HD (;%&A~#5). CAPD 1/4 tab QOD or less

BTW HfpEFHAERE TR B B M EBIENEEY

FIBRE (ZEIC)

R I JBR (3EHIA)

RFIMAE (EEERIA)

SGLT2 inhibitors (canagliflozin, dapagliflozin, empagliflozin, ertugliflozin,
sotagliflozin) AT BB CV riskTBRAHFERE (EiHIA)

ASERRRRE (HE. 8. AEM)



<Acute Decompensate HF(ADHF)-%BE ?$8- NTG pump EEF?>

Acute HFR R RAHIRHFENR, BREIRAFTEEIRMER, ET D RmE
, ADHF({550-70%), acute pulmonary edema, Isolated right ventricular failure£d
Cardiogenic shock

Table 21 Clinical presentations of acute heart failure

Acute decompensated Acute pulmonary Isolated right Cardiogenic shock
heart failure oedema ventricular failure
Main mechanisms LV dysfunction Increased afterload and/or RV dysfunction and/or Severe cardiac dysfunction
Sodium and water renal predominant LV diastolic pre-capillary pulmonary
retention dysfunction hypertension

Valvular heart disease

Main cause of Fluid accumulation, increased Fluid redistribution to the Increased central venous Systemic hypoperfusion
symptoms intraventricular pressure lungs and acute respira- pressure and often sys-
tory failure temic hypoperfusion
Onset Gradual (days) Rapid (hours) Gradual or rapid Gradual or rapid
Main haemodynamic Increased LVEDP and PCWP®  Increased LVEDP and Increased RVEDP Increased LVEDP and
abnormalities Low or normal cardiac output PCWP* Low cardiac output PCWP*
Normal to low SBP Normal cardiac output Low SBP Low cardiac output
Normal to high SBP Low SBP
Main clinical Wet and warm OR Dry and Wet and warm® Dry and cold OR Wet and Wet and cold
presentations’#4¢ cold cold
Main treatment Diuretics Diuretics Diuretics for peripheral Inotropic agents/
Inotropic agents/vasopressors ~ Vasodilators” congestion Vasopressors
(if peripheral hypoperfu- Inotropic agents/vasopres- Short-term MCS
sion/hypotension) sors (if peripheral hypo- RRT
Short-term MCS or RRT if perfusion/hypotension) p
needed Short-term MCS or RRT if 0
needed P

ADHF

Chronic HFIDAL(E D) AR ERKLERBETIET, LIFMRRAZEREH, OB
MR, DAVRZE. BBRE 2. FARTRE R A EL B BADHF, DIEFLERBITE . bt
RFET-F4-10%, HEREZ1FERNIETFE25-30%, sEEZRBEN RS E THHER,

FHEFAUETRERER. AMI, DMETRE SMmEE, R SRE (a8, /Kid
%)\ TR =S . Z51)(CoX2 NSAID., #&IIDBKAYZEY). . .). COPD AE. 42 %, F1ilis
1%...(a0E)



Factors triggering acute heart failure

Acute coronary syndrome.
Tachyarrhythmia (e.g. atrial fibrillation, ventricular tachycardia).

Excessive rise in blood pressure.

Infection (e.g. pneumonia, infective endocarditis, sepsis).
Non-adherence with salt/fluid intake or medications.
Bradyarrhythmia.

Toxic substances (alcohol, recreational drugs).

Drugs (e.g. NSAIDs, corticosteroids, negative inotropic substances,
cardiotoxic chemotherapeutics).

Exacerbation of chronic obstructive pulmonary disease.

Pulmonary embolism.

Surgery and perioperative complications.

Increased sympathetic drive, stress-related cardiomyopathy.

Metabolic/hormonal derangements (e.g. thyroid dysfunction, diabetic
ketosis, adrenal dysfunction, pregnancy and peripartum related
abnormalities).

Cerebrovascular insult.

Acute mechanical cause: myocardial rupture complicating ACS (free wall
rupture, ventricular septal defect,acute mitral regurgitation), chest trauma
or cardiac intervention, acute native or prosthetic valve incompetence
secondary to endocarditis, aortic dissection or thrombosis.

EAEHFBOZEY)

JEE %, FHHIEE Rpaper

https://www.ahajournals.org/doi/10.1161/cir.0000000000000426

e Negative inotrope: non-DHP CCB(verapamil, diltiazem). Ketamine, Propofol.
Class | antiarrhythmics, Dronedarone. Itraconazole

e Na, 7K%# %8 : NSAID (COX inhibitor). TZD. steroid

o AKENa2EERIZEY: N-Acetylcysteine(Acetin Na223.4 mg/tab)., &t ElIn4E S
TaMUU(RBRAEAN, FRECRENXETazocinfim S i AR
https://reurl.cc/NADj7q )

o HEERLSMHMILEZE NTH



https://www.ahajournals.org/doi/10.1161/cir.0000000000000426
https://reurl.cc/NADj7q

Table 23 Cancer drugs causing heart failure

Cancer therapy
Anthracycline chemotherapy
(doxorubicin, epirubicin, daunorubicin, idarubicin)

HER2-targeted therapies

(trastuzumab, pertuzumab, trastuzumab emtansine T-DM1, lapatinib, neratinib,

tucatinib)
VEGF inhibitors

TKls (sunitinib, pazopanib, sorafenib, axitinib, tivozanib, cabozantinib, regorafenib,

lenvatinib, vandetinib) and antibodies (bevacizumab, ramucirumab)

Multi-targeted kinase inhibitors:

second and third generation BCR-ABL TKIs (ponatinib, nilotinib, dasatinib,

bosutinib)

Proteasome inhibitors

(carfilzomib, bortezomib, ixazomib)
Immunomodulatory drugs
(lenalidomide, pomalidomide)
Combination RAF and MEK inhibitors
(dabrafenib-+trametinib, vemurafenib+cobimetinib, encorafenib+
binimetinib)

Androgen deprivation therapies
GnRH agonists (goserelin, leuprorelin)
Antiandrogrens (abiraterone)

Immune checkpoint inhibitors:
anti-programmed cell death 1 inhibitors
(nivolumab, pembrolizumab)

anti-cytotoxic T-lymphocyte-associated
protein 4 inhibitor (ipilimumab)
anti-programmed death-ligand 1 inhibitors

(avelumab, atezolizumab, durvalumab)

Indication

Breast cancer, lymphoma, acute leukaemia, sarcoma

HER2+ breast cancer
HER2 4 gastric cancer

VEGF TKls: renal cancer, hepatocellular cancer, thyroid cancer, colon
cancer, sarcoma, GIST

Antibodies: breast cancer, ovarian cancer, gastric cancer, gastro-oesopha-
geal cancer, colon cancer

Chronic myeloid leukaemia

Multiple myeloma

RAF mutant melanoma

Prostate cancer, breast cancer

Melanoma (metastatic and adjuvant)
Metastatic renal cancer, non-small cell lung cancer, small cell lung cancer,
refractory Hodgkin's lymphoma, metastatic triple negative breast cancer,

metastatic urothelial cancer, liver cancer, MMR-deficient cancer

DESC 2021

GIST = gastrointestinal stromal tumour; GnRH = gonadotropin-releasing hormone; HER2 = human epidermal growth factor receptor 2; MEK = mitogen-activated protein kinase;
MMR = mismatch repair; TKI = tyrosine kinase inhibitor; VEGF = vascular endothelial growth factor.

ADHFE& tHIENT-proBNP =300, B fEAK (A0MF. /KFE). EKG, IDVE. CXRERE A

finding, ¥&1tkE2ERADHF

Cardlac Troponin | 21 ug/LEX cardiac Troponin T =

2 0.1ug/L, &R &R

ALE8(AMI) A, $93-12hrml 811§, 2 AR E coronary artery disease,
{Bihth AT HIMADHFELE R BEAMI, cTnIEcTnTHE EF, FETRBEES,

& PR £ & FH P {E B 14 [ 5 ADHF :
I EE B 22 8K - B2 (dry)

B8R R : BE (warm)

BIEERTRE  A(cold) 4T, BER.EBL. &

D ES B B RKEER X B (wet).. flifEK. M. FFRREEX. BEK...

 AREE|

fREI AR AE2{E RO RS EE, #thiMERA HBRERF R, (BADHFMFERRAFHE

EREE BRERR.LE

stenosis...Z

BSHEY. IIHE0DBAIZEY ., DETE,

AR. MR,



Acute Decompensated HF

Cold (AT AlE) Warm (R i)
CORJE : %7F > RS ~ 5k ~ REL - &E » COMET
AEA, ~ HRY ~ FLEE T
Wet (f5/K) Wet/Cold (K ) Wet/Warm (15 %)
= SBP>90
Mgy ~ D AATTEOR: ~ 7 [ PR PR e - — Vasodilator (NTG) * Loop diuretics » #Z A HFIHIEE
VD - FTHRRE ~ /KAESEE - - Loop diuretics (Lasix, burinex)
48, ~ crackles/Rales » PCWPES ~ | SBP<90 > Vasodilator
+53 ~ JVPP ~ BNP S 55,08 - NTG pump (if SBP>90)
- Loop diuretics - Nitroprusside (if SBP>90)
- TR
Dry ((%45/K) Dry/Cold (o, /P hi) Dry/Warm ( )
PCWPIEE /R ——= /Em/}\zso 500ml o Lol AT S (HEER)
« 55,2 (dopamine, dobutamine, milrinone) o {EEE RO REE EEEE ]S
«  HAR0TiEH (| ABP,LVAD,ECMO,pacemaker, ICD...) IR A B (ACEI/ARB/ARNI,
MRA,BB,SGLT2i...)

A& 5£022.6.13
*PCWP=HIFE R EIDEBE H=$FH Z 11 Zend diastolic pressure

""‘ﬁﬂ’]ﬁ}fﬂﬂﬁ'
JﬁHF A% : FIFRE. vasodilator. inotropes, $R1&:nEIEMLL4E...
o FEMRFR(Dry/Warm)RH M EZE, BOEAZEIEK(Dry). MEGETRIER
(Warm), REIEEZF ERIRAASEEY) . BB, FIFR A, SGLT2iEI= ZA 47 AN,
° — % B (Wet/Warm) X #EVasodilatory cardiogenic shock, =& F R, 10\
$E7k 1Eﬂ1%&mu_§’@ AT LA
m BFRBIEKSREBIEHREGZ2E, Z¥ LlasixiZF, BV
bolus(2. 51""FE].VH|]3)2 3K, Eﬂ iilasix pump cIF, J8;& RS R FIREIE
https://reurl.cc/RrEMEx, H %i?ﬁZhrﬁlﬁﬂﬁﬂPNa,&rﬁgﬁo 70
mEq/L, :SZ%BIJGIJ\E#E’]U/O > 100 150mL/h, BB EMlasix pumpIE T 5
A, B AE R Aburinex pumpsk £if FAthiazidessimetolazone&,
acetazolamide, {BE/|NLEEF RS, BRTEZREREET (AR ME
S7F), (BUIECHBRRTASFIR B EI £ A Z T, A OEZEEK, LU
VIR EREE ARRER,



https://reurl.cc/RrEMEx

b

Management of diuretic therapy in patients with acute heart failure

l

L ) I On oral loop diuretic — 'Y
= P R

22040 mg i.v. 1-2 times daily
furosemide oral dose i.v.
t J
¥

¢ Urinary spot sodium  after 2h  =50-70 mEq/L
* Urine output after 6h  =100-150 mL/h
1
1 )l
Y ~
¥ k1
Repeat similar dose Double dose i.v. until
iv.every12h maximum i.v. dose?
* Urinary spot sodium  =50-70 mEq/Lat 2-6 h
= Urine output =100-150 mL/h
1
4 !
Y N~
v ¥
Continue until Chet.?klserum Combination
creatinine and . .
complete — — diuretic
decongestion electrolytes at least therapies®
9 every 24 h p

IR ASBP>110. afterloadis . B AEIEE B AHFEKKIE, LERFEFNTG
bolus + pumpiREZENARIME, [&{Kafterload A] LAER R i R /K BRI &,
BHEClasixiF i fI5 I 2 ﬂﬂEEﬁFH:.' WER/NEERR, (1K preload, JE 4B

DR D, FARME—ZEFEMNE, B AREEFESBP<90, TS TLE

X7,

m  NTG Pumpifi% : Nitroglycerin (Millisrol®) 5 mg/10 ml/amp

o E:EEE:0.05-0.5mg/ml

o EBEEFE: #)0.005-0.01 mg/min, max 0.2 mg/min

o E&KRE R#i&Emillisrol 5amp in DSWEENS 200mISL L
25mg/250m|=0.1mg/m|, run 3-6 cc/hr, max 120 cc/hr
* BB F24-48hrik & H I8 Tachyphylaxis, X A&#IIERAINOE FEHR
82, FE—LERHEER, ALEETRER>2X,

O Lasixi@NTGT*H"E E—irun;ZfERE,

0 FERNTGEWRMMPVCHE, FTLAHIER A AEE B (PP

ﬁE)NSjZDSW, EBEREIFERNTG set (non-PVCE T &filter), &{F A
PVC set A] BEF 40-80% LA L 4R IR Bt ! FE R . BURRME S,
REMBEERFSERS BIBTEE,

@®ESCc



1. 2 RsetFRIGLEE:
R A T O T (9 fisen)

WBE

SHEARUAARARES B (TPN ser) AR AW BT EINTG ser)

)] PVC FIEPE - SMEPVC AEPE - SHEPVC
3] WIS BalAES BEAWES
EiEERE) . 0.2 jpm il
BT
n NMBREFEREZE FE&AtEFEHORHydralazine + isosorbide
dinitrate
Nitroglycerin Nitroprusside
F el Increase NO synthesis and cGMP
e Vasodilator Vasodilator
GRS UREYD); (FFAR=EI 1K)
Warm & wet Warm & wet
1 JESE Cold & wet Cold and wet
HTN Crises, ACS HTN Crises
10-30 mcg/min [§f10-20 mcg/ 0.1-0.2 mcg/ kg/min [-7%0.1-0.2
7l & min Q10-20min, mcg/kg/min Q10-20 min, max 2
max 200 mcg/kg/min mcg/kg/min
Onset, 1-5 min <1 min
Half-life 1-4 min <10 min
R fifreductase, RBC. 45 B34 fi& & Hb—Cyanide(hepatic),
PEFR FETEPERE R PERR (P H B A thiocyanate (renal) 2.7, BT

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4347210/

i
shock

i AR —

RIRM%, 5 W =R RE

J& A ZUE, cardiogenic

F Z R R (Wet/Cold) X & AClassic cardiogenic shock, I E/KIBERZE,

ERERENsignt2 2, BEMEGEXE)., MR K4S, KEEBIKE (mottled
skin), E ok . B IR (<400 mL/day). cardiac index|(Cl=CO/BSA). lactate?.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4347210/

ALT,AST?. SpO2]

e s

A j(IEEBEJ"i(mottled skin)

BRTHEFIKEIRR K, FHSBP>90RI ZEANTG, IRE—REFE{LL; {BESBP<90
B ERBEARR, #hi Einotrope, A dopamine, epinephrine (I & Y i),

R ERIEE?

Table 4. Mechanism of Action and Hemodynamic Effects of Common Vasoactive Medications in CS

Receptor Binding Hemodynamic
Medication Usual Infusion Dose a, | B, | B, | Dopamine Effects
Vasopressor/inotropes
Dopamine 0.5-2 pg-kg"-min-' - + - +++ 1Co
5-10 ug-kg"-min-' + +++ + ++ 11CO, 1SVR
10-20 pg-kg="-min- 4+ ++ - ++ T1SVR, 1CO
Norepinephrine 0.05-0.4 pg-kg"-min-' ++++ ++ + - T1SVR, TCO
Epinephrine 0.01-0.5 pg-kg"-min-" ++++ ++++ +++ - 11CO, 11SVR
Phenylephrine 0.1-10 pg-kg™"-min-' +++ - - - TSVR
Vasopressin 0.02-0.04 U/min Stimulates V, receptors in vascular smooth muscle 11SVR, «>PVR
Inodilators
Dobutamine 2.5-20 pgkg"-min”' + +Ht+ ++ - 11C0O, |SVR, [PVR
Isoproterenol 2.0-20 pg/min - ++++ +++ - 11CO, |SVR, [PVR
Milrinone 0.125-0.75 pg-kg "-min-! PD-3 inhibitor 1C0, |SVR, [PVR
Enoximone 2-10 pg-kg'-min-! PD-3 inhibitor 1CO, |SVR, [PVR
Levosimendan 0.05-0.2 pg-kg"-min-" Myofilament Ca* sensitizer, PD-3 inhibitor 1CO, |SVR, |PVR

CO indicates cardiac output; CS, cardiogenic shock; PD-3, phosphodiesterase-3; PVR, pulmonary vascular resistance; and SVR, systemic

vascular resistance.

Circulation. 2017;136:e232—e268
##£20175 AHA cardiogenic shock¥E 5| I Z2 I8 F Ml LIF I thM 50 M, mE

WeHEELIM E TP ok, TR, FRreflGHEIZEMEEELEA, TEARNEEES

Zit e B = XERERREREFMR F=5, KR,
I & W& a1 FEDopamine(DA), epinephrine(epi), Norepinephrine(NE)th & 3@

m Dopamine(DA) A~ R %l = 4 FABIR. A [F]

& 1-3mcg/kg/min(IEHI=): FERAMNEBEIE. AiEFTIE S BERE). IS =K
EJJHJRH’JDA R., Eﬂmﬁﬂlfm, TPRlEu.LTo MIEBERR, BEELEER
EAXZ:E EHE] B, BMiREEINT, (BHBk/NE)
A& 3R, eGFR,.“nEJ:}l' ﬂ1f_ﬁmllgDA+$|H=l'<§|l/xE WNEBEZ D
AT KRN K 1 R FEFHAK, EEEE, keep MAP>60ER B TE

¢ EFECBHRAAIN, FEEHEEIZEDA (2012 KDIGO)HEZAU/OH]



https://www.ahajournals.org/doi/epub/10.1161/CIR.0000000000000525
https://www.uptodate.com/contents/renal-actions-of-dopamine?search=cardiogenic%20shock&topicRef=1619&source=see_link
https://www.uptodate.com/contents/renal-actions-of-dopamine?search=cardiogenic%20shock&topicRef=1619&source=see_link
https://journals.sagepub.com/doi/pdf/10.1177/1074248414559838
https://journals.sagepub.com/doi/pdf/10.1177/1074248414559838

BEIENN, (BEEE TS BERERZHERE, BHHtachycardia,
arrhythmias (L E 2 0OFHEA), MI, BaEischemiaf &S
& 3-10 mcg/kg/min(REH| =) I@nEHOERL, (O UKHE S 1HRTCOT, Bl
BBIRODAERE, B HMtachycardia8BlLETEE(AF), EIDEMEK
REBPETERLANES, R L DBEFERESALEE,
& >10-20 meg/kg/min(BHI=): X8I T al, YkiEFEiZEAk, TPREL
PCWPTEALIDRE AR,
<> Gipamine (600mg/200ml)E & & &e3mg/ml, & Rrun 3-7ml/hr
1mcg/kg/min=BW x 0.02 ml/hr

& EE>3.2 mg/ml, FRIE>5mcg/kg/miniEEECVCHALE

m Epinephrine(epi) 7 BE/SEHI=
& 0.01-0.05 mcg/kg/min({EH|£): 110y HE S11COT; (B2 EEFIE,
TPR|a1, TPRT=MAPE{EAR —FE) for HRIEHIDE IR TE
¢ 0.05-3 mcg/kg/min(=E|=):a111, TPR, PCWPT il ifiafterload K&

, BbDREMRTE, thRTEEE R E 2 M & WifEcyanosis (8L L E Ath
B Einotrope BR 5), R BTERTHR F B EE A # J1 B (refractory
shock) ¥ & FAZR 5 s e FH Y,

<> Epinephrine (1 mg/ml/amp) #x1EZFE.. {(BCCUREE LA
epi
= 5amp in NS 45ml run 0.03mcg/kg/min=1ml/hr
= 10 amp in D5W 250 ml run 2-20 ml/hr,

¢  RMERERREEIEA0.3-0.5 mg(0.01mg/kg max 0.5mg) &

7TIM Q5-15minFT 44 KBE, 2813Zin10 mI NS IV run 5-10min,
BTW BREAFRARY IR IL IR SEHIERZE P EiEE, mARARIMF
FAB-blocker, BABRESZlepitIp2 R E AT IRMIMMDMEMA A AERE
HR. BPFASEEZR, 1tk BE AT LU Fglucagoni®E i@ JER ISR E 1L
cAMPIEERID ALY #E, COT, HAth Z#REE T $Hvena, vasopressin...

<> EpiBINERJ02 agonist I R & #ifllinsulingy i, Bl REE = ML #E



e |'~1
i H }-J

m  Norepinephrine(NE)
& NERvasoconstrictor, ~Einotrope, HAfth T =

MEAHER, #iFREERWHEHIETERepi, Fﬁulschemlatl.’,ﬁlﬁx
1K), ELmp1iiFco, #FAHR, (ERIMAPT R ETTEHR], FNFER
HRETRER|

o TEDEMAKRTNELLIEDA, RABRDDERE, BMERAEETERR




2

1K, 3248 FAMRDBER s EREMIDE SR, keep MAP>65#
BEREBEERE,

B R R HE RO E MRS 8 FANE+DOBU, ERNEFEEIEMAP
AR (F#DOBURYIE M ER), LK DOBURIBLILMk#ECOT 25K, 1B
FEALECCUEEEE E RIE FANE, Bl=M2-30 mcg/min (A STEL
$£3%0.02-3 mcg/kg/min, {BERR LB EATREE, BEIERE=E
titrate), A AFREIE30 meg/minlkfiz A58, Fi&E L& iZischemia,
TPRIL 2 &8 MNafterload Fa1b DM o

Septic shock—#R FHEEZE | cardiogenic shockt 2 AR — §if F [ER &

<> Levophed(4mg/4ml/vial) run 2-30 mcg/min

= CVC:4vial in 250ml D5W=64 mcg/ml—2-30ml/hr
double-double dose— & EH R FFARLE, 1A BIRIB

— B3 :2vial in 250m| D5W=32 mcg/ml—4-60ml/hr
double dose A] L2 & & i&#A(<72hr), (BExIFE R —EL,
B02vial in 500ml D5W=16 mcg/ml{& 1T i K FRARES (20 F F+t
& antecubital fossa), TR BRI E R F /A Fischemic
Necrosis,

- BRAENBH0EE, FIEEF(ELRKE . Alflush, EEE
ERiIR ., Ha= B AR, JRE. #5fE S Hlphentolamine(a
blocker{B & &:248, & A{FHterbutaline Img in 1-10ml
NS#A ; th B A 2% ANTGERE Q8HEF R B Ep M E

= Bl—{&line AT LIENaHCO3 LA R AR g 4 A ik, & {ENE
KR

o [HilEERE 515 dobutamine(DOBU), milrinone, levosimendan
m  Dobutamine(DOBU) #$DABE & KIEY), HI55a1

2

2-10 mcg/kg/min(IEHI=) : B kg D 1COMEILBE R R E B—

BhB2ME &5k, TPRIPWCP| R BRI ME/INIME M B, T LA
AR A LB ECNESK DATR{E M BR , (B & 45 (& F>72hr A BEIE AL
tachyphylaxis(RI RE (X & B2 §&downregulation) M3 R &=, HLEA
FMXEE, B/MDOA>102SEEEODERRTELRLF, HEFEIRRH
inotropeXX R E, thEFIN_EIERHinotropefiimilrinone,
levosimendan, B3, & & A KEAE FAB-blocker, DOBUKI R th &
BRE


https://pdf.sciencedirectassets.com/271057/1-s2.0-S0167527319X00212/1-s2.0-S0167527319325021/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEHkaCXVzLWVhc3QtMSJHMEUCIQDT7CQVD9usEzd%2BM8JYkKvpKmtmWaFlxBV5MxEEHG77QwIgFzcm%2Fi0P6rwxFhivJowrqdsqh0T%2B4aof104bL2BK82Iq2wQIgv%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAEGgwwNTkwMDM1NDY4NjUiDOFgBiCg9Wu91aZTOCqvBIXjzgvoKFUIa%2FaQAqIAn%2Bzja67OhJRYKOW0lfC7buqPcT28RVnMJqHIWy5jXF06or8vPXV6k6ShcJd7AvYkpQ2G4pHWD0uMfzF8XFWpVZdiniF6D4Z1a9u0%2Fea2yr5id3lFn2tnEUe%2BcSk1ZtIdRiuYNjaGR51m%2FM6iLCN%2Fagcy%2BVoD0RuSLKgYQLVfgcq%2BSTrMkz%2FLeqocZzQTwfMY%2Bvtog7iVwYrPLhRS2KrCta697YZUCmiucPSw0YFQUkG9ZbBvYrwsPGuTkPfBDp%2BZjd25cmzp%2BkBJ9JU7VodGD90zexUBxDg99dLr2hou3VYLX%2F%2BjYlWC2oQGWqpxo8qBg%2F1M525qvdvrSZkSdnjVNRxiRG4Ax71q%2BwvQzbNgVDVYONGPHd5i6rdM8FDVxo38iTBWqT438TbrBpXjHclUVbwYK7oFkN1oH%2BMgOJtu4NCr14s8osDtaVaYJjdah%2BsEx7DsB%2B05%2B3BF02JyRKuyuqdN%2BnFo%2Bb0JRkU%2FFl0fuTa7R8xbYjmPVmKFLWABOZwU%2FbnM3bj5s3WyOnmvTPxJWFvq0BCw90pFzeiEA6BLveNI8c9PcYbf3jo4yodO627QCQ8pJc6yYWizOUAhdaIHKjRg3RaFsZaKFpWoqhIXl3tQFaMgbTPPaQ4gN74LP87bxlxymheKGMA1SbF4q0JuSaWB22DKFydlvgFHSDsBRJXT%2B8Y09JmuUOJNikJDOy%2FAHqiC%2FuYpGAYx%2Bth9Qe4zb%2F4wxrmflQY6qQH3Be4PpGtV1g1rjMFvn248UJ7zRygudP43YrKrfBc%2FgkY7tNELJUTtYftGCgfqTU0mLqKcFX3z5BJr5VK9%2BuTSQKxesh2ZZybIdjcSyi9D1kfg5VOKZmT%2B8qVyIu0c%2BlrNqxpCfsgFfSsJHs0ubJgi9NO6fVxCh70JRbTsE6vthpar8AO5vmU5ZeUUbhB0LZAnxhh3wwEuwnDX0QR6pmbXooVnVdNi5Lpc&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20220614T023550Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYUZHXGBW3%2F20220614%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=1ab1b218d11dd491cb9210e7fa31014a70fe5a69e7005148f4a7b4575479b4f8&hash=a51844f2788aa3f8dd78b88c1d1ba14fe51bf0054a8f9a44730fe829f49ac93b&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0167527319325021&tid=spdf-71823db8-a8e4-46bf-a366-51d48b63b068&sid=eb6bf45b5c32b1401b1b2ca2bd2457fc0539gxrqa&type=client&ua=4d53030004010257560e&rr=71afacc57a786b7a
https://www.medscape.com/viewarticle/735149_11
https://www.medscape.com/viewarticle/735149_11

& [E#E5-10 mcg/kg/min[ZfEAYE|E, DOBU CO1% ., PCWP1% ;DA
MAP1% . TPR1%
& >10-20 mcg/kg/min(BHIE)  HRETEEEH R, DETERIET, BERA

HRYFEIR MR E R B, COBERIGM, £5Fal, TPR, PCWPTIL
& Y is

<> Gendobu (250mg/20ml/vial) : j= FE &2 E0.5-5 mg/ml, &% & 2amp
in 500ml=1mg/ml=%1amp in 100ml NS/D5W/LR=2.5mg/ml

Milrinone ZPDE Il inhibitor (3EBinotrope), AL A CAMPERE, Ca2+
R, B ANYkHES, COT=DOBU, RIBMEZEZME . & AIEE
71>DOBU, TPR, PCWP|, R A&:ZFal, FrLLMEEIEE %2, ek E & 5
HRMDMER DR, FTUBEE AR Ebolusi(BENE M F ZHIR1-3hr), i
£%0.375-0.75 mcg/kg/min, EB58(80%/R ! B HE)

CCr 10-50: #]0.0625-0.125 mcg/kg/min, max 0.375 (- ZHi A4-6hr), B
B MR EAhZE  mirlinone @ E AR MEREEASHMMESBRELE
ug B R HA{ FAB blockerBJADHF, 1B REA{E R#ESF,

<> Primacor (10mg/10ml/vial) run 0.375-0.75 mcg/kg/min
= CVC 20.5mg/ml: R+ mEEFT1mg/ml

- J&i%0.1-0.2 mg/ml:1 amp in 90ml D5W/NS=0.1mg/ml

Levosimendani@ /0 AL AE 0 $5 B F Edtroponin CHE & 2 BURK EE LUIE &
IDYHE N, ATFTRAME T8 AN £ HIATPEUR B 408 7@, (EME SR,
= il S B RTHNFIPDE 11, @R UkiE A . ERMEHIFERKBIER=.
LI EEREREABAENRRE. L. BEAGENEEN), BHRE
MmESIEMmER, HRRGE T DR EE(AF) B LE H fhinotropestiF— L&, {HiE
EEEAEKG, A Efloading dose bt MR ERIMER, BEAMIETIE
80hr(E A B JECYP.Z EME X BIHIOR-1896), ESRDE FE K 120hr, duration
7-9K,

B E 55 2 Nt dobutaminefith iz, {BSURVIVE triald?, ADHF{E /R
EFRFETERGE ., IHHIERNEZZE. levoBEEIF{EBNP. levoBDIDE
3. levolX ZAF, (RMSH. 5BJE.. BEFF A EERARYER
B-blocker, #¥DOBURKLevosimendanf&E% 2 F ST R/, BEER ANLE, &
BREEEREEEE, —X57200, HEEREANSRGFHEAM. ..

<> SimdaxiDy&E (12.5mg/5ml/vial)
— loading dose: 6-12 mcg/kg over 10 min (&%

= pump 0.1-0.2 mcg/kg/min, & R ;&% 1amp in 500ml D5W=
25mcg/ml—Wt x %~% ml/hr; B, 2amp in 500m| D5W=
50mcg/ml—Wt x %~V ml/hri2 38 E 24hr, 2B RHFF
2-9%, Z/Pmonitor 3XECG, BP, HR,U/O


https://pubmed.ncbi.nlm.nih.gov/17473298/

= &H{KIEEKtachycardia, B Ff&EE0.05 mcg/kg/minZXDC
Yz

= ZEF:Ccr <30 ml/min. ERE AT, B E{EI0EE(SBP<100 or
DBP<60). Ex EtachycardiaBtTdP, R E/HEE

FTAEAMEERIZR, BRI, {DIE/KIBERE, FHSBP<90, AX_ENTG pump,
BEERATE S EMEEMinotropes, NE (BfiRvasopressor) 2-30 mcg/min&—
fREEY) HL NG EZHIZEAEDOBU2-10 meg/kg/min({EEI£)5&1b DUk HE
LHEREENRE G, BRRLERERERANE, FEEFE—REHDA RAD
BARERERT, FJETESNE,

Table 4. Mechanism of Action and Hemodynamic Effects of Common Vasoactive Medications in CS

Receptor Binding T
Medication Usual Infusion Dose a, B, B, Dopamine Effects
Vasopressor/inotropes
Dopamine 0.5-2 pg-kg"-min-! - + - +++ 1CO
5-10 ug-kg"-min-' + +++ + ++ TCO, 1SVR
10-20 pg-kg="-min- 4+ ++ - ++ T1SVR, 1CO
Norepinephrine 0.05-0.4 pg-kg"-min-! 4+ ++ + - T1SVR, TCO
Epinephrine 0.01-0.5 ug-kg"-min-' 4+ +444+ +4+4 - TMCO, 11SVR
Phenylephrine 0.1-10 pg-kg="-min-! +++ - - - TMSVR
Vasopressin 0.02-0.04 U/min Stimulates V, receptors in vascular smooth muscle T1SVR, «»PVR
Inodilators
Dobutamine 2.5-20 pg-kg-min”' + 4 ++ - 11C0O, |SVR, [PVR
Isoproterenol 2.0-20 pg/min - ++++ +++ - 11CO, |SVR, |PVR
Milrinone 0.125-0.75 pg-kg"-min-! PD-3 inhibitor 1CO, |SVR, |PVR
Enoximone 2-10 pg-kg'-min- PD-3 inhibitor 1CO, |SVR, [PVR
Levosimendan 0.05-0.2 pg-kg"-min-! Myofilament Ca* sensitizer, PD-3 inhibitor 1CO, |SVR, |PVR

CO indicates cardiac output; CS, cardiogenic shock; PD-3, phosphodiesterase-3; PVR, pulmonary vascular resistance; and SVR, systemic
vascular resistance.

BEEERHEEMODAMKRRENERER, eREMIERESELKRE, M0
NSTEMIERERBINE . it EF S EH(PUEIL, BIRERZIVC filter IMEFRE
FAE. ARSI RE(AR,MR,AS)TAVI. .. 3 EiZEMinotrope th A [F]

n  EREEFARIEREE, LViafterloadB K, FTAEH M, HEEFEFA—HENE
e HE B2 EAR, TPRMD iEloadingBE K, FARIREX Fldopamined Bl= ., &
MEEF$E, thFE:EFHDOBU (5K M)

n  ADER, MBS ES H B milrinoneZlevosimendan, E &t E K
SIMEIARE R, RV afterload, {Blevo K&, FRLEE T

m R AKEAEHBB-blockersl 21t 3-Receptor down-regulate, JERHY
milrinone&levosimendan(& ! /A f, (BEEBEMMMNES=E.

m EFEENEE T ELUEMAP>65FF, 2 &refractory shock#Z &N
epinephrine, EHRA S B 2ELMJEFF, catecholamine N #EE, 7] LIKA
vasopressin 0.03U/min (B 32i£0.06/8 @ & >0.04F7L Z/IMlrvischemia, AKIF]
i1 E)

m R ZEHMseptic shock, A&MEMARNERFEFZMESER FTURE
e FANEIBME BR Bl K (Epi, DAB R B FAZE), EMAPR>65, BLEA
FEENEMBISEIE, T2 S fHfvasopressin 0.03 U/min Bl BEB 3% (T



BRI, BiEERweak), FEZFEFDARRIER Abradycardia

& NE Weight-based dosing: £]0.05-0.15 mcg/kg/min, S ZIMAP>65 (i@
#0.025-1, max 3 mcg/kg/min)

¢ NE Non—-weight-based dosing (80kg® ) : #]5-15 mcg/min (2-80)F L& ¥}

NE A it S 14 f)1Z 2 5% FH 21250 meg/min... 3B Fischemia, 1% >30
RAHBIEET

Vasoconstriction

Phenylephrine
A Norepinephrine

Vasopressin M HD Epinephrine

@® HD Dopamine

VLD Epinephrine/Dopamine

» Positive inotropy

¥ Dobutamine

Y Milrinone

HD = high-dose
LD = low-dose

. . Refer to Table 3 for dosing ranges
Nitroprusside $

Vasodilation

j cardiovasc pharmacol 2015;20:249

e iEEreview paperM A T & FEinotropes, vasoconstrictors ¥ i) i . % M & H A
B, RARGEHEEMAP>65, #iFCco, (EFEiBn ME Ik HEEHischemia,
vasodilator (DOBU, milrinone) Rl 8B M EX, DARJBEIMEARE  NEE((EHIZ
AEtHEEischemia)

[EEH R

TERE_ZREREFNRRE, REZDEMRKRE, FRHKEARRHRE I

&, FfiPcl, TAVL.. ) R 2D RSB BB NS ER AT —RABRTFER, E8IF

2. FHEEE., 52D BIER R 2R, HE O EIIEEE BIREMF AT, BEAREMF M

BETEREBAIGKNIFT...

o D\ESHEENBS M ANIABP, LVAD, ECMO, Pacemaker, CRT, ICD, heartMATE, 7 2= Bj)
IDIEBEED, R afterloadF %

o HEEHR02, i KZoutcomeRME; HRAMM/KEERZEE, ZERNIPPV...
ELIEREEX FBITGOOGLEE@@

o E=%[R(Dry/Cold) X i Aeuvolemic cardiogenic shock, ;ZF&/K. EHRTE,
LEBF AT AFE A 7K 250-500 mItBINERi&, ¥&Edinotropes, dfi BlMiEsH BN 2R 4
MABREEET, HEERBCVEITCY, HRKECVST,


https://journals.sagepub.com/doi/pdf/10.1177/1074248414559838

[#&FC]

g | HATE THELE A B, [EORBBIODRMERR, FEFRB—B=FTF
HMRE, FEFRAREHFERAEEARERE, BRIESLhEEZ2022
&, BItRAUaREN, MEF 1 2FRXAHEHR, BRKBXAETRTE (B
BHXERNIHASE RAMNCKEBRT),

HERZSEREEEHENBREPHEAEREBEAMEZEARF, BHHEK
FEIE BEAM ., T EMERED ., IR MMEEAT .. SHANREEEN, PRI EEET, BBAHRMIRI S
ZETEEHBERLEIMEER, LRHEEFELBEEN, ENBEFERETE
B, BELREIETRSOARKELHMEER, HEXREERXNDEATRME
R IERE B H &1 R 0E!

by &2 T B R R (BRI Z26) 2022.6.9



E3E])

“Congestion”
“Vascular type” “Cardiac type”
fluid redistribution fluid accumulation
Vasodilators first Diuretics first
(and diuretics if IVC dilated) (and vasodilators if high BP)

l l

Furosemide 20-40 mg iv or
double oral home dose iv

l l

Nitroglycerin 10-20 pg/min iv

Control BP Urine spot sodium >50-70 mEq/L after 2 hours or
(sBP decrease in the range of 25%) average urine output >100-150 mL/h during & hours
l Yes Yes |
No + No
Increase nitroglycerin by 5 pg/min Repetitive double dose iv
every 3-5 minutes every 4-6 hours
Control BP or Average urine output »100 mL/h or
decongestion decongestion
Yes Yes |
No ¥ Mo
Change nitroglycerin Combinational diuretics
Control BP or Average urine output »100 mL/h or
decongestion decongestion
| Yes Yes |
No + Mo
Titrating dose according to BP changes Ultrafiltration
v
Titrating up oral antihypertensive drugs Titrating dose to achieve euvolemia

Figure 2. Flowchart for vasodilator and diuretic use in acute heart failure. Of note, the “vascular type” usually has
high sBP and preserved LVEF while the “cardiac type” presents normal sBP and reduced LVEF.
IV = intravenous; IVC = inferior vena cava; LVEF = left ventricular ejection fraction; sBP = systolic blood pressure.

Int J Heart Fail. 2020 Apr;2(2):91-110


https://e-heartfailure.org/pdf/10.36628/ijhf.2019.0014

Rough properties of various vasopressors
Drug Effect on Effect on Effect on Effect on Effect on Safe for

Typical dose rangs - Heart rate syshemic cardiac bloed pulmonary peripheral use?
= Inetropy wvasecular oulput pressure vascular
- Ectopy resistance resistance
Inodilators
Dobutamine opppp finft U MM Variable U Cardiogenic
2-20 meg,kg,/min shack
Milrinone cAMP i Y Mt Variable (1 Cardiogenic
0375075 Hok
meg,fleg/min
Isoproterenol BRpp T U Ll Variable Brodycardia Yes
2-10 meg/min
Pure Vasopressors
Vasopressin V1 & U el =/l Ll U b te.
0.01-0.06 U/min v2 Pulm tm
Phenylephrine oo, U it varioble i fift Disiributive et
40-180 meg,/min shock
InoPressors
Epinephrine o iy ft i ftr (s ircte) i
0-20 meg /min* Bﬂﬁ ::nr:?f:::;,
anophylaxis
Dopamine, low Dopa-R = U ft ] LA
1-d meg g fmin
Dopamine, apppD fr Variable i Variable Sk f
medium m
4-10 meg,kg,/min batter agents),
Dopamine, high  caapD fift fH ft i ft
10-20 meg/kg/min

*Listed ranges are typically used doses in the United States, but there is no true “maximal” dose. Some countries may tend to use higher
doses than others. At very high doses, pressors may lose some receptor specificity. The best dose is the dose required to keep the patient
alive —in some cases very high norepinephrine or epinephrine doses may be needed. -The Internet Book of Critical Care, by @Pulmrit

Aphat | [ Apa2z | [ Beta-1 - Beta2 |
+ Vasoconstriction * Inhibits Norepinephrine +  THeart Rate + Wasodilation
+ 1 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)
+ T Closure _Bladder Release + T Glucagon Release
Sphincters + Relaxes Uterine Smooth
Muscle
(B) Alpha-1 Alpha-2 Beta-1 Beta-2
NE = E E > NE E =NE E == NE

NE = Norepinephring; E = Epinephrine







Acute management : LMNOP

U Lasix (Furosemide)

J Morphine

(I Nitrates, NTG

J Oxygen supplement

Ul Position : Fowler’s positition

Practical Points
For Extern

ADHF diuretics
https://www.nejm.org/doi/full/10.1056/nejmoal005419

3. https://medclinical.wordpress.com/2021/09/05/%E6%80%A5%E6%80%A7%ES
%8F%8A%E6%85%A2%E6%80%A7%ES5%BF%83%ES%AL1%BO%E7%AB%AD%EG6%
B2%BB%E7%99%82%E6%8C%87%E5%BC%95-esc-guidelines-2021/

4. https://wwwv.tsgh.ndmctsgh.edu.tw/files/web/192/contents/10072/CV-09-%E8
%AA%8D%EB%AD%IB%ES%BF%83%E8%87%IF%EB%AL%BO%E7%ABRAD. pdf
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