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Dai cwong
1.1. Renin

1.2. Angiotensin
1.3. Aldosterone

Cac nhém thuoc tac dong lén hé RAA.

@ Co ché gay tang huyét ap cua hé RAA.




. Hé RAA 1. DAl CUONG

phan giai protein

Prorenin t3u N Renin

Té bao dat dic Té bao hat bai tiét:

(macula densa cells): trong bao twong
cdm nhan sy thay doi chtra nhiéu hat min
nong dé Na+, Cl- ciling (tien chat cua renin).

nhw murc loc cau than.

Nguén: BG Sinh Ii hoc- BH Hué- BH Y Duoc Hué- B6 mén SLH

(protease aspartyl)

1.1. Renin

Cdu truc khéng gian cua renin

Tiéu ddng mach di

Té hao hat
bai tiét

6ng luon xa

Tiéu ddng mach dén
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1. PAI CUONG

Ngudn: Hypertension: A Companion to Braunwald's Heart Disease, 2", 2013

1.2. Angiotensin




1. DAl CUONG

1.2. Angiotensin

Angiotensin |

Inactive peptide

\

L ACE inhibitor J—‘(

Vasodiiation

Vasodiiation

= Tissue protection
- ApoptosisJ

Source: Expert Rev Cardiovasc Ther @ 2013 Expert Reviews Lid

Angiotensin 1I Bradykinin f
\ | I ]
— AT, AT, AT, AT, B.
|
-Co mach _6n dmh méng XQ ' Unknown Thrombosis {
-1SNS vira
- OXH - Chong viém —1
-tviém - Chét theo
- T1Aldosterone chwong trinh
- Gian mach
- s phat trién
bat thuwdng

http://www.timmachhoc.vn/thong-tin-khoa-hoc/294-vai-tro-ca-cac-thuc-c-ch-men-chuyn-va-thuc-c-ch-th-

th-angiotensin-ii-trong-vic-lam-gim-bin-c-tim-mch-tren-cac-bnh-nhan-co-nhiu-yu-t-nguy-c-t-hope-ti-ontarget.html
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1. DAl CUONG 1.3. Aldosterone

Ngudn goc: Hormone do vé thuwong than tiét ra B
rises

Y

,‘.\
(_ Salt retention

Vai tro:

Tang tai hap thu Na+ va bai tiét K+, Cl- & 6ng than
ALDOSTERONE
= Tai hap thu nwdc (chd yéu qua trung gian ADH) ~ AHCOTHENI '
N LUNG |* ACE
= Tang theé tich ngoai bao

Angiotensin |
Nong dd aldosterol tdng cao Bood |.  ron
- Tang thé tich dich ngoai bao tir 5-15% e
Blood
- Tang HA déng mach I1én 15-25%. "lals

Nguén: BG Sinh Ii hoc- BH Hué- PH Y Duoc Hué- B6 mén SLH




1. DAl CUONG

Diéu hoa bai tiét:

« khi natri mau cao, thi sé giam aldosterol mau,
natri dwoc bai tiét ra ngoai va nguoc lai.

« Nong dd kali cao trong dich ngoai bao sé tang
tiét aldosterol.

« Thong qua hé RAA

Nguén: BG Sinh Ii hoc- BH Hué- PH Y Duoc Hué- B6 mén SLH

1.3. Aldosterone

Blood
pressure
rises ’

Y

(S.alt retentio‘_ri'_)

2\ ALDOSTERONE

ANGIOTENSIN I

LUNG |« —ACE

Angiotensin | W
BLOOD < RENIN
Angiotensinogen
Blood
pressure
falls




WY -Y:V:@ 2. CO CHE GAY TANG HUYET AP CUA HE RAA

Intrarenal Baroreceptor of Afferent Arteriole
Increased pressure (stretch) in afferent arteriole

Inhibits renin release

d ap luc - P tiét

B
. \-‘ -
» ¥ .
-

.

Kich thich - M tiét Macula Densa

Increased NaCl at distal
Beta-1 stimulation increases tubule inhibits renin release
renin release from JG cells from JG cells o
g J NaCl- 1 tiét

Ngudn: Goodman and gilman the pharmacological basis of therapeutics ’




mn: Goodman and gilma

Angiotensin Il

2. CO CHE GAY TANG HUYET AP CUA HE RAA

v

Thay doi
khang tror
ngoai vi

MECHANISMS ‘

¥

Thay dbi
chirc nang
than

MECHANISMS *

v

Thay déi
ciu trac
tim mach

MECHANISMS *

. Co mach

I.Tang DTTKGC ngoai vi
a)Tang giai phéong NE
b)Giam tai hap thu NE
¢)Tang dap irng cua
mach mau

lll. Tang tac dung giao cam

. Tang tai hap thu Na* &
éng lwon gin

Il. Giai phdng aldosterone
tlr vo thwong than

(Tang tai hdp thu Na* va thai
trir K* & 6ng luon xa)

lll. Thay @bi huyét déng tai

I.Tac dung trung gian
khong qua huyét déng
a)Tang tién gen sinh ung
(kiém soat sy phat trién

clatébao) ., . .
b)Tang san xuat cac yéeu to
tang trwdng
¢)Tang téng hop protein nén

(‘ ‘r:')“*--'

tai CNS than ngoai bao
IV. Giai phéng a)Co mach than Il Tac dung trung gian qua
catecholamines tir tuy b)Tang DTTKGC tai than huyét dong
thwong than c)Tang tac dung giao cam tai a)Tang hau ganh
CNS b)Tang ap Iluc thanh mach
RESULT ‘ RESULT * RESULT *




2. CO CHE GAY TANG HUYET AP CUA HE RAA

: - Sw co mach phu thudc vao Ca2+ san
Vasocob;ls;l;ctivc role of angiotensin II: co-operative antagonism by AT, receptor and dihydropyridine Cé trOng nél béo
Ca** blockers :

- Angll gy co mach bang céach tang

A ]
f— (_P_A“gi‘“‘"““ . )m_ lwong Ca2+ trong ndi bao
tCat+ entry : x

| Cat* entry

\ T AT, Catt

++
Ca receptor

Release from Dikvd idine-inhibitabl l Release from T
intrﬂtfllulaf __I :f TUP}II ne-tnhibitable ll'ltl'stMular "_ - . - A
ssorage pool Calfehannd sorage pool Tang lvgng Ca2+ di vao thong qua
T[ntraccl]ular Ca++ IIntmcﬂulllar Ca++ kénh dlhydropyrldlne l’.PC Ché.
Dihydropyridine
Cat+channel
N N Téng Ca2+ qua trung gian AT1 tir céc
kho dw trir & ndi bao

- o — e —

' 1 Blood pressure and vascular damage ’ ‘ | Blood pressure and vascular damage ' r CO m a C h m a n h n h é’t 6’ tiéu D M ) dé C I

biét I1a & THAN .

Ngudn: Goodman and gilman the pharmacological basis of therapeuticS lmmmm = o v ——— i ——— @ —— v —

https://www.ncbi.nlm.nih.gov/pubmed/18449492 a




WYV S 2. CO CHE GAY TANG HUYET AP CUA HE RAA

Huyét ap — Natri niéu

Huyét 4p dong mach Ia yéu to quyét dinh
cua suv bai tiét natri.

Khi ché dé an c6 Na* thap sé kich thich sy
phong thich renin va Angll

¥

Puwdng cong HA-Natri niéu vé bén phai.

Urinary Na+
excretion

= | intake

High salt
intake

4 Renin

Normal salt

Low salt ¥ Renin

" ‘_
intake

/]

set
point

Puwong cong HA- Natri niéu

s , A ~ A N , ? o« 1
:U‘c ché hé RA sé gay tut huyét ap manh o BN thiéu hut Na* |

Nguoén: Goodman and gilman the pharmacological basis of therapeutics
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2. CO CHE GAY TANG HUYET AP CUA HE RAA

THAY DOl HUYET PONG THAN

—_—

Co tiéu ddng mach dén, lam giam ap suat
bén trong cau than

Sw co cac té bao gian mach, lam gidm dién
tich bé mat mao mach can thiét cho loc
mau

Giam

v

—

Co tiéu dong mach di, lam téng ap suat bén
trong cau than

| Trong khi ha HA déng mach than, tac dung cda :
lAngII |én tiéu ddng mach di la wu thé hon |

Ngudén: Goodman and gilman the pharmacological basis of therapeutics

w =N ¢ ¢
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Hypoperfusion

Conditions
Causing

Hypoperfusion

Hypotension
Renal arterial
disease

Dehydration

Congestive heart

failure

ACE Inhibitor Treated

Afferant Efferent
arteriole arteriole
(decreased (constricted) (decreased (dilated)

flow)

Afferent Efferent
arteriole arteriole

or normal
flow)

CAU THAN Juxtaglomerular

1
cells Bowman's capsule

Afferent
arteriole

e W ReA 2 : Proximal tubule
Distal y 2 )

tubule \

: 9> )
o“@gbx
47,

T
Q 7 C \";C’

Macula densa

Y

Efferent
arteriole

Endothelial cell
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3. CAC NHOM THUOC TAC BDONG LEN HE RAA

Angiotensinogen

Renin | Renin blockers-
(Beta blockers)

Angiotensin |

Angiotensin
Converting I ACE-inhibitors
Enzyme (ACE)

Angiotensin ||

N, —— |REE

Aldosterone

Aldosterone
blockers

l IS C—




l. Hé RAA 3. CAC NHOM THUOC TAC DONG LEN HE RAA




ACE E:::';:;;: )
INHIBITORS

Ends in APRIL

Il. ACE INHIBITOR

THUOC U’'C CHE MEN CHUYEN ANGIOTENSIN

1  LICH SU RADOI

; Action: 4 Peripheral vascular
’ CO CHE TAC DUNG resistance without:
@ 1 Cardiac output
@ 1 Cardiac rate

‘ TAC DUNG DUOC LY @ 1 Cardiac contractility

. Side Effects: Dizziness
Orthostatic hypotension
. GI distress
) Cough
5 DUOC DONG HOC Headache

4  PHAN LOAI




ACE INHIBITOR

THUOC U’'C CHE MEN CHUYEN ANGIOTENSIN

6 LIEU DUNG

’ TUONG TAC THUOC

9 CHONG CHI bINH

CHi PINH

10 ADR

Action: 4 Peripheral vascular
resistance without:

@ 1 Cardiac output
@ 1 Cardiac rate
@ 1 Cardiac contractility

slde Effects: Dizziness

Orthostatic hypotension
GI distress

Cough

Headache




1. LICH SU RA BOI

1960 (¢) v noC doc cua ran Bothrops jararaca
T chra yéu t6 tang cwong tac dung
vOi bradykinin = e ché kininase i

P9

v ACE va_ kininase Il 1a giong nhau,
chuing déu xuc tac ca qua trinh tong
hop cua Angll va phan huy cua
bradykinin.

v Téng hop va thlr nghiém trén nguoi.




1977 (* Kham pha ra chat trc ché men chuyén

dwdng udng dau tién la captopril

10 Tablets
50 mg

CAPOTEN 1981 ‘ Captopril dwoc ra mat [an déu tién

Captopril

Tablets

Kaplan's Clinical Hypertension 10e 2010 (LWW)
Hypertension: A Companion to Braunwald's Heart Disease, 2", 2013




CAPOTEN

(CAPTOPRIL)

ACCUPRIL
(QUINAPRIL

HYDROCHLORIDE)

LOTENSIN
ZESTRIL ( BENAZEPRIL
(LISINOPRIL) | HYDROCHLORIDE)

VASOTEC MONOPRIL ACEON UNIVASC
(ENALAPRILAT)

SODIUM) ERBUMINE) HYDROCHLORIDE)

MAVIK

(TRANDOLAPRIL)

1981

(FOSINOPRIL (PERINDOPRIL (MOEXIPRIL
1987 1988 1991 1993 1995

THO' GIAN FDA CHAP NHAN CAC HOAT CHAT ACEI

1996

21




IEWA\®{=IE 2. CO'CHE TAC DUNG

------------------------'

Y

C-terminal of Captopril
angiotensin I

®

NH,

ALY RIS

SRl

COOH

Cleavage
point

Fig. 22.7 The active site of angiotensin-converting enzyme. [A] Binding of angiotensin |. [B] Binding of the inhibitor captopril, which is
| an analogue of the terminal dipeptide of angiotensin I.

22




Kimnogens —

Eeibradine

2. CO CHE TAC DUNG

(

ACE
inhibitor

Imnactmnee

fr'.'lE.l'l"ll_‘r'lt"'.

ACE

—_—

e 1

} |
| EIE-j.-.ﬂI.rE B rachyrkiEnan l

Angiotensinogen
l'll- =" = Reanin

Chypmiacses
Cathapsin G

AGE

[ |
o —f— =

| l
= 1 N 8

| Mitric oxide, EDHF and Prostaglandins production

Gian mach

Chong xo vira

Chong viém

Chdng gbc tw do oxy hoa
Chdng huyét khéi

¥ ¥ B §

Vesoconstriction
Fro-fibrodis
Fro-inflamoration
S procdsction
2al-I fncroase
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SAN TIEU M

HA HA
Lo ich trén TIM

&THAN
‘ ALDOSTERON :

‘ VASOPRESSIN ROI LOAN NOI MAC

Cardiac Drug Therapy, 8E (2015)
Kaplan's Clinical Hypertension 10e 2010 (LWW),p225.




4. PHAN LOAI

V-] Rl Characteristics of ACEls

Rate of Duration
Drug @ Elimination of Action, h Dose Range, mg

Benazepril Carboxyl Yes Renal 24 5-40
Captopril Sulthydryl No Renal 6-12 25-150
Cilazapril Carboxyl Yes Renal 24+ 25-5.0
Enalapril Carboxyl Yes Renal 18-24 5-40
Fosinopril Phosphoryl Yes Renal-hepatic 24 1040
Lisinopril Carboxyl No Renal 24 5-40
Moexipril Carboxyl Yes Renal 12-18 7.5-30
Perindopril Carboxyl Yes Renal 24 4-16
Quinapril Carboxyl Yes Renal 24 580
Ramipril Carboxyl Yes Renal 24 1.25-20
, ., n . , Spirapril Carboxyl Yes Hepatic 24 12.5-50
CO 2 caCh phan |0a| Ch|nh Trandolapril Carboxyl Yes Renal 24+ 1-8

Dua vao nhém twong tac véi ion Zn ciia ACE




4. PHAN LOAI

4.1. DUA VAO NHOM TUO'NG TAC VO'1 ION ZN CUA ACE

1. ACEl chiva nhém sulfhydryl- oo pgmme =g o .J\m/\:‘ .JW?O

I I/ CH; m COOH O ‘coon
captopril

captopril zofenoprilat

2. ACEIl chtwra nhom dicarboxyl- N’\j . ! ”\j @

enalapril, lisinopril, benazepril, CooH Coon

vinir

omapatnlat

quinapril, moexipril, ramipril,

trandolapril, perindopri Q\Q JY A’ LW 9

of 4 X ena!apritat COOH
3. ACEIl chtra nhém phosphorus- X perioprat
fosinopril , 0
oy O
Ngudén: Goodman and gilman the pharmacological basis of therapeutics X COOH xmr  HO

trandolaprllat fosinoprilat




4. PHAN LOAI 'y

S ———

II- ACEI

4.2. DUA VAO SU’ CHUYEN HOA CUA THUOC TRONG CO THE

BEMAZFEFPRIL

MOEXIFRIL

3 GOOEF] gH,  GOOHM
H H .
CH.CH,—C—— N {@ CHaCHz —C——N—C—C—N
i r H O
@ B o” ©/
?HE OCH,
COOH
CAPTOPRIL OICH,
CH cooH
" oo
| 4 PERIMOOIPRIL
HE-EH_EF:—E_M COOH
| p— COOE_H,| CH, f
H [ = | Iy
EMALAPRIL ooy S CH3zCHCHz—C M—g:—:i—u
- ! :
CHS t o i “
HoGH 1! N 1!: C—M n e
2™ - — N H - -
©/|: : o A
H H O
CUIMNAPRIL
_GH CHIOH CO0OH
ENALAPRILAT [GHaCH E ¥ -
(ic:u::rH CHa OO CHCH, n::—r-.l— C—C—N
1 ry
CH CH,—C——N——C—C—N H O
i Il L
H H O
FOSINOFPRIL RAMIPRIL
COOH
= — ?DGEEEE g
H
CHzCHCHoCHy— P—CGH;—C—M CHLyCH, .:; M—C—C—mM
I H O
[CHCA.COOGHGHIGHG)| U
LISINOPRIL NH, TRANDOLAPRIL
| COOH CcOOCHs| <H <
COOH (CHZ), ~ [} = Hi a .
L] A CHzCHz— C———N—C—C—N

H
CHCH G —MN—0C—C—HN

@/’E Pl N
H = H O

PAGE @

Ngubn: Goodman anc




4. PHAN LOAI

4.2. DUA VAO SU’ CHUYEN HOA CUA THUOC TRONG CO' THE

\ , ILUIL R RN Characteristics of ACEls
d Nhém |: Captopril khéng phai 1a mét tién thudc; nd 1a co

hoat tinh, nhwng v&i sw chuyén héa trong co thé, cac chat P9 Zinc Ligand Prodrug
. _ Benazepril Carboxyl Yes
chuyén hoa cua captopril cting c6 hoat tinh. Captopril Sulfhydryl No
Cilazapril Carboxyl Yes
. P4 > 7 X . Y X R > . Enalapril Carboxyl Yes
O Nhém [I: Tat ca cac thubc la dang tién thuéc va tro thanh Fﬂgmﬁp”. phﬂsphﬁw| Yes
R . ] 2 i o Lisinopril Carboxyl No
dang hoat dong chi sau khi chuyén hoa gan cho diaxit Moexipril Carboxyl Yes
Perindopril Carboxyl Yes
z el - ~ 2. 1A A4 i A X A 44 Quinapril Carboxyl Yes
O Nhém llI: Lisinopril khédng phai la mét tien thuée va la tac Ramipril Carboxyl Yes
~ ~ , £ , oy X A 2 Spirapril Carboxyl Yes
nhan than nwdc duy nhat; né dwgc bai tiét qua than ¢ dang T,F;ndﬂlapm CarbﬂxL Ves

khéng dbi.




1l- ACE' B 5.1. HAP THU

> Enalapril 1a thuéc ACEl duy nhat tiém tinh
mach, n6 s& dung cho THA phau thuat va THA

cap clru.
> Dang tién thudc (dang este cla dang cé hoat
ADME tinh) c6 tac dung kém hon dang thudc cé

hoat tinh 100-1000 lan nhwng c6 sinh kha

METABOLISM

dung dwéng uong cao hon.

Goodman and gilman the pharmacological basis of therapeutics PAGE
Kaplan's Clinical Hypertension 10e 2010 (LWW)




5.2. PHAN BO

| ABEORFTION

EXCRETION

ADME

METABOLISM

PAGE




IWN®=E 5 DUOCDONGHOC | 53.cHUYENHOA

4
________________________ v

ABSORPTION > Cac dang tién thudc can duwoc chuyén

i héa qua gan dé thanh dang c6 hoat tinh
OBTRIUTION

CHiCH0. 0 HO. O o
G/\I N /Hr NQ Esterases @AI N J\H/ NQ
I'.'II:‘I'.ﬁ.EI-E:IL L) H o CcoH H o coH
Enalapril, 1 Enalaprilat, 2

PAGE @




lI- ACEI

5. DUO'C PONG HOC

S ———

N\
’
/

5.3. CHUYEN HOA

ACE inhibitors name MAletabolites Enzvmes
Benazepril Benazeprilat Carboxylesterases
Benazeprilat glucuronic acid UDP-Glucuronosyltransferase
Captopril Cvsteine-captopril disulfide
Capropril dimer disulfide
Cilazapril Cilazaprilat Carboxylesterases
Enalapril Enalaprilat Carboxylesterases
Fosimopril Fosmoprilat Carboxylesterases
p-Hydroxy fosinopril metabolite
Glucuronides of fosinopril UDP-Glucuronosyltransferase
Lisinopril Not metabolized
Moexipril Moexiprilat Carboxylesterases
Perindopril Perindoprilat Carboxylesterases
Perindopril glucuronides UDP-Glucuronosyltransferase
Perindoprilat glucuronides UDP-Glucuronosyltransferase
Quinapril Quinaprilat Carboxylesterases

Antihypertensive Drugs Metabolism: An Update to Pharmacokinetic Profiles and Computational Approaches

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4435036/

PAGE @



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4435036/

IWN®=E 5 DUOCDONGHOC | 53.cHUYENHOA

________________________ Re
Ramipril Ramiprilat Carboxylesterases
Diketopiperazine ester
Diketopiperazine acid
Glucuronides of ramipril UDP-Glucuronosyltransferase
Glucuronides of ramiprilat UDP-Glucuronosyltransferase
Rescinnamine No information available
Spirapril Spiraprilat Carboxylesterases
Trandolapril Trandolaprilat Carboxylesterases
Diketopiperazine ester
Diketopiperazine acid
Trandolapril glucuronides UDP-Glucuronosyltransferase
Trandolaprilat glucuronides UDP-Glucuronosyltransferase

Antihypertensive Drugs Metabolism: An Update to Pharmacokinetic Profiles and Computational Approaches
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4435036/ PAGE @



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4435036/

ADME /

- Suy than

- BN c6 ndng dd renin cao
- BN thiéu mudi

Drugs for the Heart, 8th ed
A textbook of Clinical Pharmacology and Therapeutics 5t
Goodman and gilman the pharmacological basis of therapeutics

5.4. THAI TRU

Tién thudc (nhédm 11): Hau hét la thai trir qua thén, ngoai trir Fosinopril,
Spirapril, Tandolapril cht yéu thai trir qua phan va mat.

KINETIC GROUP: PRO-DRUGS

Opie 2012

ORAL PRO-DRUG
Lipid - soluble ( eBenazepril

eCilazapril
eDelapril
eEnalapril
eFosinopril

e Perindopril
eQuinapril
eRamipril
eSpirapril

e Trandolapril

Active diacid

most

* _~ Fosinopril
Feces — Spirapril
e -
Tandolapril

RENAL EXCRETION




|EW:\4=R 5.DUQC DONG HOC >

S ———

< o ma 4w Dang thudc co ) Thdi gian dat néng dg S N
Thudc Mhaom lien két Zinc ang i Sinh kha dung g da ng d9 Thdi gian ban hay T1/2 Thai trir qua
hoat tinh dinh trong mau
Nhom | : Captopril
Captopril SH Captopril 75% 1h 2h Muidic tidu
Benazepril Carboxyl Benazeprilat 37% 0,5 -Th ibenazepril) [10-11h (benazeprilat) Muidic tidu
1-2h (benazeprilat)

Enalapril Carboxyl Enalaprilat B0%h F-dh (enalaprilaty 1,3k (enalapril) Muidic tidu

11h lenalaprilat)
Fosinopril Phosphoryl Fosinoprilat 36% 3h 1 fosinoprilat) 11,5h (fosinoprilat) Mudc tidu via mit
Perindopril Carboxyl Perindoprilat 75% 3-7h (perindoprilat]) [3-10h (perindoprilat) Muidic tidu

30-120h (dang gin vii ACE)
Quinapril Carbsoxyl Cuinaprilat BI0%, 2h (guinaprilat) 2h (guinaprilat) Mudc tiéu (61 %)

25h (dang gin vii ACE) Phan (37%)
Ramipril Carboxyl Ramiprilat S0-60% 3h tramiprilat) 9-18h (ramiprilat) Muidic tidu

=50h (dang gin vai ACE)
Trandolapril Carboxyl Trandolaprilat A0-60%: 4-10h 10h (trandolaprilat) Mudc tidu (33%)

[ trandolaprilat) Phin (66%:)

MNhom 1z Than nudc

Lisinopril Carboxyl Lisinopril 30% 7h 12h Muidic tidu
" - - . - 5
Nguon: Goodman and gilman the pharmacological basis of therapeutics




6. LIEU DUNG

Liéu khéi dau Liéu cho bénh nhan suy than

Benazepril . 20-40 mg/ngay . n n £z 2 gA o .
10mg/ ngay chia 1-2 lidu CrCl < 30 mL/phat hay bénh nhan dang dung thudc lgi tieu, khéi dau véi Smg/ ngay

Giam liéu kh&i dau va tang liéu cham dé chuan dé lai trong 1-2 tuan. Sau dé, quay lai

dung liéu thap nhéat c6 hiéu qua.

- CrCl 10-50 ml/min: gidm liéu 25% liéu dung

- CrCl < 10 ml/min: Gidm 50% liéu dung. Loai bé bang thAm tach mau, xem xét dwa ra
liéu trong vong 4 gi® sau khi chay than.

- Déi v&i bénh than dai thao dwéng (protein niéu >500 mg/ngay & bénh nhan dai thao

dwdng type 1 mac bénh véng mac): 25 mg 3 lan/ngay

- Tang huyét ap: Khéi dau véi 2.5 mg/day néu CrCL <= 30 mL/phut;

- 2.5 mg trong ngay thAm tach mau & bénh nhan chay than nhan tao (liéu nhirng ngay
khéng thAm tach mau dwa trén huyét ap)

OEIGIIAN 6.25-25mg 3 25-150 mg
(Capoten) [EllialeE)Y 2 - 3 lan/ngay

Enalapril  [SSSREIPHEEN io:;ocr:ig r1n_02| - Suy tim sung huyeét: Khéi dau voi 2.5mg/ngay dudi sy giam sat chét ché neu nong
(Vasotec) 9 gay I.;q y dd Na huyét thanh < 130mEqg/L hoac nong dé Cr huyét thanh >1.6 mg/dL. C6 thé dinh
ieu = SR A o z P 5 x TR
Iu’,c_yng theo khoang th&i gian >= 4 ngay den 2,5 mg 2, sau dé 5 mg va cao néu can Ién
den 40mg/ngay. ‘
- Loai b6 bang tham tach mau, xem xét dwa ra lieu trong vong 4 gi& sau khi chay than.
: : . - Khodng bat budc diéu chinh liéu , bai tiét mat tang réi loan chirc nang than.
Fosinopril x. . 20-40 mg moi A c LA n ) £ . n
(Monopril) 10 mg maoi ngay ngay - Khéi dau véi 5 mg/day véi bénh nhan suy tim sung huyét (CHF) va suy than

- Khéng loai bd bang thAm tach mau.

http://www.primaris.orqg/sites/default/files/resources/Chronic%20Kidney%20Disease/ ACEARBDo0sIing09.pdf



http://www.primaris.org/sites/default/files/resources/Chronic Kidney Disease/ACEARBDosing09.pdf

6. LIEU DUNG

Liéu khé&i dau Liéu cho bénh nhan suy than

- Tang huyét ap : Khéi dau véi 5 mg/day néu CrCl 10-30 mL/minute. Liéu téi da
la 40 mg/day.

- CrCl< 10mL/min: Gidm liéu kh&i dau 2,5mg liéu méi ngay

- Suy tim sung huyét: Kh&i dau véi 2.5 mg mdi ngay néu CrCl <30MI/phut.

- Nhdi mau co tim cép: dung can trong néu néng dd CrCI> 2mg/dL.

- Loai bd bang thdm tach mau, xem xét dwa ra liéu trong vong 4 gi® sau khi

Lisinopril 10 mg méi 20-40 mg moi
(Prinivil, Zestril) WaleEN ngay

chay than.

Moexipril 75mgmdl  (2S0MIMOl e huyét ap: Khdi dAu véi 3.75 mg méi ngay néu CrCl < 40 mL/phit. Lidu

. . ngay chia 1-2 £ . . R S s Y 2 . .
(Univasc) ngay liaL toi da la 15 mg/ngay. Khéng loai bé bang tham tach mau.

x. - Khéng an toan va hiéu qué khi CrCl< 30 mL/ phat. V&i CrCl> 30 mL/phat, liéu

: : x. 4-16 mg moi i oA 1a ATV . .
Perindopril 4 mg moi naav chia 1-2 khoi dau la 2 mg/ngay va lieu t6i da la 8 mg/ngay.
(Aceon) ngay "guy - Loai bd bang thdm tach mau, xem xét dwa ra liéu trong vong 4 gi® sau khi

chay than.

- Tang huyét ap: Khéi dau véi 10 mg/ngay néu CrCl > 60 mL/phat; 5 mg/ngay
20-80 mg mdi  néu CrCl la 30-60 mL/phut; va 2.5 mg/ngay néu CrCl 1a10-30 mL/minute.
ngdy chia 1-2 - Suy tim sung huyét: Khéi dau v&i 5 mg/ngay néu CrCl >30 mL/phut; 2.5 mg/
liéu ngay néu CrCl 10-30 mL/phdt.

- Khéng loai bé bang thdm tach mau

Quinapril 10-20 mg moi
(Accupril) ngay

http://www.primaris.org/sites/default/files/resources/Chronic % 20Kidney%20Disease/ACEARBDosing09.pdf
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II- ACEI

THUOC LO1 TIEU GIT KALI
Loi ti€u gilr kali va thuéc kali cé thé
lam trdm trong tac dung gitt kali clia

ACEI
CAC NSAID VA CORTICOID
NSAIDs &c ché sy san xuat
prostaglandin lam giam hiéu lywc ha HA
cla ACEI.
ANTACID
Antacid lam giam sinh kha dung cua
ACEI
CAPSAICIN
Capsaicin lam nang thém tinh trang
ho

PAGE
John R. Horn, PharmD, FCCP, and Philip D. Hansten, PharmD- Diuretics, ACEls, ARBs, and NSAIDs: A Nephrotoxic Combination; Pharmacytimes




DIGOXIN VA LITHIUM

ACEI lam tang nbng dd cda digoxin va
lithium

TETRACYCLINE

Accupril cé thé gidam hap thu
tetracycline vi c6 chuwa magnesium cé
thé lién két vai tetracycline trong rudt
va ngan can sy hap thu

Goodman and gilman the pharmacological basis of therapeutics

Cardiac Drug Therapy, 8E (2015)
https://www. rxlist.com/ace inhibitors-paae3/druas-condition.htm

CAC THUOC AN THAN KINH
Do lam giam tac dung ha HA, va cé
thé gay ha HA tu thé dirng

ALLOPURINOL
ACEl lam tang phan &*ng nhay cam cua
allopurinol

PAGE
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8. CHI BINH

» Tang huyét ap.

« Suy tim.

« Sau nhdéi mau co tim (dac biét khi co la rdi loan
chirc ndng tam that).

« O nhirng nguwdi c6 nguy co mac bénh tim thiéu
mau cao.

* Bénh than DTD

» Suy than man tinh dé ngan ngwra sw tién trién.




9. CHONG CHi PINH

- hep ddng mach than & 1 bén than hoic 2 bén than dang ké

- bénh co’ tim phi dai va bénh co tim han ché, viém mang ngoai tim
co that

Bé&nh nhan suy than

Bénh nhan dau that ngwc kém suy tim hoac THA vi ACEI c6 thé lam tang con dau.

Bé&nh nhan thiéu mau nang
» Chong chi dinh v&i cac thudc gian mach

Giam BC trung tinh da cé6 san vi anh hwédng ctia ACEI trén BC.
Séi acid uric than vi ACEI tang dao thai acid uric.

Mang thai va cho con bu bé&i vi ACEI gay ra thwong tich va t&r vong & thai nhi. 23

Bénh rdi loan chuyén héa Porphyria

Bénh than lién quan dén mién dich hoac khi dung tac nhan anh hwéng dén hé
thong mién dich




10. TAC DUNG PHU

Céc tac dung phu dwoc cdng nhan ctia ACEI c6 thé duoc
chia thanh ba loai:

e Tac dung phu dac hiéu do tac dung dwoc ly
e Anh hwéng lién quan dén cau trac héa hoc

e Tac dung phu khéng dac hiéu cta cac thuoc ha HA

Kaplan’s Clinical Hypertension 10th edition 2010




10. TAC DUNG PHU

10.1. TAC DUNG PHU PAC HIEU DO TAC DUNG DUQC LY

Ha huyét ap khi dung liéu kh&i dau

HA HA MANH => Nguoi co nE“)ng doé renin cao, suy tim, suy than, dung kem thube loi tiéu,

dang dung ché do an gi®¢i han mudi, dang tham tach, bj tiéu chay, nén mira.

« Bat dau tw liéu thap va diéu chinh liéu tw t.

« Liéu dau tién nén udng vao bubi ti, cac liéu vé sau chuyén sang

budi sang.

Ha dwérng huyeét

ACEI 1am tang nhay cdm insulin, ha dwdng huyét ca phu thudc vao

insulin va khéng phu thudc vao insulin déi véi bénh nhan tiéu dwong

Kaplan’s Clinical Hypertension 10th edition 2010




10. TAC DUNG PHU

10.1. TAC DUNG PHU PAC HIEU DO TAC DUNG DUQC LY

Tang kali huyét a

Nhidu Iy do, chdi yéu 1a do
gidm ap lwc mau dén than,
giam tiét aldosterone, giam
chirc ndng 6ng than

Ngwng thudc lam tang lwong
kqli hoac can thiép vao sw bai
tiet cua thudc.

Kaplan’s Clinical Hypertension 10th edition 2010

Bénh than man tinh, dac biét v&i GFR <30

Hep déng mach than hai bén

bai thao duwong

Giam thé tich mau

Tudi cao

Thudc dwoc siv dung dong thdi can thiép vao bai
tiét kali than: Thudc khang viém khodng steroid, chat
B-, blockers, Heparin, Ketoconazole, Loi tiéu gilr
kali, Trimethoprim, Pentamidine

Céac chat bd sung Kkali, bao gdm céc chat thay thé
mudi va mot so loai thdo méc




|EW:N4=IE  10. TAC DUNG PHU

S ———

10.1. TAC DUNG PHU PAC HIEU DO TAC DUNG DUQC LY

Tang kali huyét K mdu ting khi nébng d6 K mau>5,5mmol/I.
Co ché:

Angictensin | L= Angiotensin 11 INTIIBITION OF

_-/ﬂ ALDOSTEROME
% oy METABOLISR

:2 'E‘E'P':':_I' 5""“'[” Adrenal Disease
. i Heparin

ANGIOTENSIRMN- ~.L.- “KE
i/ HLOCRERS Ketoconazole

CONVERTING ENZYME
!—T\'\“ Angiotensin 11

INHIBITORS

. Cristal & k. Receptor
E"‘-”““;fﬂtm Convoluted A N o
Somvw orhuate Tubmle r oy
Tubule ra g 1;_“_‘_ E—
r _},_»-’ o Adrenal
— Cland Aldosterone

Glomerulus SODTUM CHAMMNEL

BLOCKERS

Aomiloride .
Triamberemne —mmm  [nhabition
T rirmethoprim
Pentamidine

-

A fferent
Arteriole

o

4

Efferent

Avrtericole Tuxtaglomerular

Cells

\ Femin
2
/

A11§;’|=_‘rt|.—_-11:_-iilu,:ga;-11

Caollecting
Tubule

IMEIIBITIOMN OF
REMNIN RELEASE

MEAIDs
Beta Blockers
Cyclosporme

Criabetes

ALDOSTEROMNE
EECEPFTOR
BLOCKER

Spironolactone

GE




II- ACEI

10.1. TAC DUNG PHU DAC HIEU DO TAC DUNG DUQC LY Sw suy giam chirc niang than

GFR & nhirng b&nh nhan nay phu thudc chd yéu vao sw co tiéu déng mach di

ACEI lam gian tiéu DM dén va di, dac biét la tidu DM di

=> | Ap lwc

cau than, |GFR, |tiét albumin

Xay ra & BN Suy giam chirc nang than trwdc day

S gia tdng cap tinh creatinine huyét thanh dén 30% va 6n dinh trong vong hai thang dau

tién cla liéu phap ACEI thwérng co lién quan véi sw bao vé than dai han tot hon

>

Nén kiém soat néng do creatinine mau, ndng dd kali va can nhac kha nang hep
ddng mach than v&i nhirng bénh nhan ma cé sy gia tang creatinine dang ké (20%).

ﬁ%qggpeu ,ysgtg kip th&i, dac biét Ia khi c6 suw suy giam chirc nang than. PAGE

A textbook of Clinical Pharmacolog




10. TAC DUNG PHU >

———————————————————————— v 4

10.1. TAC DUNG PHU PAC HIEU DO TAC DUNG DUQC LY

Mang thai | ACEIs chong chi dinh trong thai ky, b&i vi gay ra thwong tich va tlr vong & thai nhi.

Ho va co that phé quan

d Ho khé, ho khan, khéng co dam la tac dung phu thwérng gap nhat — 5-20 %
d Co that phé quan

Nguyén nhan: su tich |0y bradykinin & dwérng hd hap

Bat dau bang giam liéu.
Thay thé ACEI bang ARB.

PAGE

Kaplan’s Clinical Hypertension 10th edition 2010




10. TAC DUNG PHU >

———————————————————————— v 4

10.1. TAC DUNG PHU PAC HIEU DO TAC DUNG DUQC LY @

Phu mach

« Khdng gidbng nhw phu mach di thng, phu mach
do thudc rc ché men chuyén khéng xuat hién
mé day
Tang hoat dong chat chuyén héa bradykinin
va cac tac dung van mach. => tang tich lay

dich va gay phu mach.

dirng thudc va
cung cap diéu trj ho tro.

Acute angio-oedema caused by enalapril in an African-Caribbean

patient  cargiac Drug Therapy, 8E (2015 F
g py, 8E (2015) PAGE (48 )

Kaplan’s Clinical Hypertension 10th edition 2010 ~—




10. TAC DUNG PHU >

———————————————————————— v 4

10.2. ANH HUONG LIEN QUAN PEN CAU TRUC HOA HOC

[ C6 thé gdp nhiéu hon va phd bién hon véi Captopril - sulfhydryl ACEls.

[ Bao gom:
COOH
—
N C—CH—CH,
/ /
i

CHsq

% Mat vij giac

*»* Phat ban dat san

¢ Gidm bach cau

Figure 1: Structure of Captopril.

|:> Giam liéu Captopril, chuyén sang dung mét thudc khac trong nhém ACEI

Cardiac Drug Therapy, 8E (2015) PAGE @/)

\




o Viém tuy

o Vang da &r mat

' Nhirc dau, chong méat, mét mai, tiéu chay,
' va bubn nén

—_—_—— e o

- _ . PAGE
Kaplan’s Clinical Hypertension 10th edition 2010




ACE inhibitor side effects
(CAPTOPRIL)

'Pp_t_qssmm ;ncreased ,
Renal impoirment

?

!Itch

Drugs for the Heart, 8th ed

Tac dung phu cua ACEI

Ho

Phu mach
Protein niéu
R4i loan vi giac

ADR khac ( dau dau, mét maéi)

Tang Kal
Suy than
Ngtra

Ha huyét ap

PAGE
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LICH SU RA DO

CO CHE VATAC
DUNG DUQC LI

PHAN LOAI

DUQC BONG HOC

CELL - HEALTHCARE.ORG
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LIEU DUNG Angiotensin
Receptor
Blockers

TUONG TAC THUOC

CHI DINH
CHONG CHI DINH

CELL - HEALTHCARE.ORG

ADR

53




TEVETEN (EPROSARTAN MESYLATE)
1997
AVAPRO (IRBESARTAN)
............................................................................. @
ATACAND (CANDESARTAN CILEXETIL)
1998 MICARDIS (TELMISARTAN)
............................................................................. @
2002 BENICAR (OLMESARTAN MEDOXOMIL)
............................................................................. @
Nguén: : https://www.nature.com/articles/1000991.pdf?origin=ppub 54

Clinical pharmacokinetics of angiotensin 1l (AT1) receptor blockers in hypertension



https://www.nature.com/articles/1000991.pdf?origin=ppub

« Cac thudc chen thu thé Angll gan voi
receptor AT1 v¢i ai lwc va do chon
loc cao hon 10.000 lan db6i vo&i
receptor AT2.

« M&c dd ai lwc clha receptor AT1 doi
vo'i ARBs Ia

candesartan > irbesartan = eprosartan>
telmisartan = valsartan = EXP 3174
(chat chuyén héa cé hoat tinh cua

losartan)> losartan.

N\

R
V4
Y 4
Afferent
Sympathetic @  Anerioke Juxtaglomerular ANGIOTENSINOGEN
Nerves CeI£s A
““{% Se 4 Macula densa signal
5 Ve %’b/, ¥ Renal artery pressure/blood flow

£ S8 |4 Sympathetic stimulation o @

g e e *
Macuka
L Densa

ANGIOTENSIN |
Glomenlus
Converting Enzyme | (@
e ANGIOTENSIN I
|@
Adrenal  Kidney  Intestine cis Peripheral Nervlous System VascutarlSmom Hein
Cortex l Muscle
l-_| '——» Sympathetic Discharge
Sodium/Water } Blood Total Peripheral .. | Cardiac
| Reabsoption @[ Volume ol 1 " et

[ |
]

t Blood Pressure

. 55
Ngubn: Goodman and Gilman’s the pharmacological Basis of therapetics, 12th edition, p.736




|IBWANRIEEE 2. cO CHE VA TAC DUNG DUQC LY >

SO SANH GIUA ACEI VA ARB

- Angiotensin | 1

jnactive peptide ]
ACE - + ™
ARB T LACE inhibitor 'j—)(
~ Angiotensin 1I Bradyklnlnt . | | l
I I ] | NO| |PGI. [EDHF
nm— AT‘ AT2 ATS AT“ B2 i {
-Co mach -6n dinh mang xo vira [ LG s Vasodiation
-ISNS - Chéng viém I Vasodiation -
- OXH - Chét theo chwong - Apoptosis}
-Pviém trinh
- M Aldosterone - @Gian mach
- I su phét trién
Medscape bé’t thu’b’ng Source: Expert Rev Cardiovasc Ther @ 2013 Expert Reviews Litd 56




SO SANH GIJAACEI VA ARB

Kinin am tang bradykinin Khong

AT1 receptor Kém hiéu qua hon do cé hién twong (Giam hoat hiéu qua hon ACED
“lot lwdt” Angll

AT2 receptor Khdng @oat AT2 >

Mirc Ang ang nhiéu hon > Tang it hon.

Goodman and gilman the pharmacological basis of therapeutics, p736-738

57




So sanh truc tiép gira ACEIs va ARBs cho
thay it c6 sw khdc biét vé hiéu qua ha huyét
ap (Matchar va céng sw, 2008) hoac bao vé
than lau dai (Kunz va cong sw, 2008)

Medscapes

v.".-.w.medsr;ape.cum

Angiotensinogen

Non-ACE pathways

Renin

(chymase, etc.)

Liéu sw khac biét dwoc ly gilra
ARBs va ACEIs c6 dan dén nhirng
khac biét dang ké trong két qua tri
liéu hay khéng?

Kaplan's Clinical Hypertension 10e 2010 (LWW), p230

Angiotensin |

Bradykinin

ACE inhibitors

ACE

Y h 4

Angiotensin Il Kinin fragments

ARBs ‘/*/ \

AT -receptors

AT ,-receptors

58




"'z'.'c'E)T CHE VA TAC DUNG DUQC LY >
v' Sw khac biét rd rang gilra ARBs va ACEls |a ARB khéng lam tang mdrc kinin
v ACEI rc ché sw thoai héa bradykinin hiéu qua hon trc ché sw chuyén héa
tao Angll.
v Bradykinin giup
- cai thién trwong lwc va cau tric mach mau,
« tang kha nang ly gidi huyét khoi

« bao v& mach mau chdng lai s két tap tiéu cau va bach cau dwoc hoat héa

‘ Hiéu qua bao vé tim mach cla thudc rc ché men chuyén la do
tang tac dung bradykinin hon la do giam tac dung cua Angll.

59
http://www.timmachhoc.vn/boi-duong-sau-dai-hoc/1347-kham-pha-vai-tro-tru-cot-cua-bradykinin-trong-hoat-tinh-uc-che-men-chuyen-angiotensin.html



http://www.timmachhoc.vn/boi-duong-sau-dai-hoc/1347-kham-pha-vai-tro-tru-cot-cua-bradykinin-trong-hoat-tinh-uc-che-men-chuyen-angiotensin.html

3. PHAN LOAI >
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BIPHENYLMETHYL DERIVATIVES THIENYLMETHYLACRYLIC ACID DERIVATIVE

@ EPROSARTAN r!l/©|/
’ l . Hac/\/\ﬂ COSOH ]

WES ey ) T Cau truc khac nhau cua cac ARBs
N T e din dén sw khac nhau vé& do tan,
— Tl . al lwc gan két voi AT1 receptor

Yy - R -
cing nhw cac dac tinh dwgc dong

’{f

R4
Ry
CANDESARTAN —

LOSARTAN —~

H3C/\/\(I oH p\'f/ h O C
N N— - ]
Cl
OLMESSARTAN
MEDOXOMIL T o
CH, N | o o N
N—
\/\g /T >: o i
o N
CHj, [CHZ
HO CH,
TELMISARTAN —~ CH,
|
GHy v
N
Cr-O- -
N
H,C
VALSARTAN
o ‘I’ H
HO W\CHa P"f’N
o N‘ri;
HsC CH,
Figure 26-10. Angll receptor antagonists. Structures within red boxes are removed by esterases and replaced with a hydrogen
atom to form the active molecule in vive. *“~" indicates point of attachment to biphenyl core.

60
Goodman and Gilman’s the pharmacological Basis of therapetics, 12th edition, p.737
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4.1 HAP THU
< ARBs hap thu nhanh qua dwéng udng (dat

ndong dd dinh trong huyét twong sau 0.5- 4h)
nhwng sinh kha dung kha dung khac nhau
(tr chi c6 13% dbi voi eprosartan 1&n dén 60-
80% doi v&i irbersartan).

< Thirc &n khéng anh hwéng dén sinh kha
dung, ngoai trir valsartan (giam 40-50%) va

eprosartan (tang)

Clinical pharmacokinetics of angiotensin Il (AT1) receptor blockers in hypertension
https://www.nature.com/articles/1000991.pdf?origin=ppub

x> dowe

METABCLISM

61
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4.2 PHAN BO

ABSORFTION

< Hau hét cac thudc trong nhém cé

\

ty 1&é gan két v&i protein huyét

twong cao (95-100%); irbesartan I:JlETHIal.rn
co ty 1& gan két thap nhét trong \ ADME /

METABCLISM

nhém (90%)
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4.3 CHUYEN HOA

\

DISTRIBUTION

< ARBs va cac chat chuyén hoa cé hoat i
tinh cda ching khéng gay ra s tich Iuy
dang ké khi dung liéu lap lai, ngoai triv ADME

telmisartan (100%) -
CFEFAEQLED
u

63




N
\
’

/

4.4 THAI TRU

< Thoi gian ban huy cia cac ARBs thay doi:
= Ngan (1-4h): candesartan ciletexil va losartan

= Trung binh (5-10h) : eprosartan va valsartan A DISTRIBUTI

= Dai (11-38h) : candesartan, irbesartan va telmisartan K ADME /

< Hau hét cac ARBs dung dwdng udng thai trir qua —
phan va nwérc tiéu.

ON

64
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% Sinh kha dung dwdng udng cla ARB thuwdng thap (<60%, ngoai

trir irbesartan 1a 70%) va mc do gan két protein huyét twong cao
( >90%)

< Trong da so cac trwdng hop, cac thay dbi vé dac tinh dwoc ddng
hoc cla thudc do tudi, bénh thdn nhe dén trung binh va suy tim

khdng can yéu cau sw diéu chinh liéu.

65
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Table 6 Pharmacokinetic parameters of angiotensin receptor blockers

(a) T as Bioav. Effect of food Protein vd (L) Ty (h)
(h) (%) binding®

Candesartan cilexetil 15 No 99.5 3—4
Candesartan™ 2-5 99.5 9 6-13
Eprosartan 1-3 13 1 Chassauic 98.0 13 5-9
Irbesrartan 1.3-3 60-80 No 90.0 53-93 11-18
Losartan 1-1.5 29-43 | Cyn 08.7 28-47 1-3
EXP3174M 3—6 99.8 10-12 510
Telmisartan 0.5-1 30-60 Min 99.5 500 21-38
Valsartan 2—4 10-35 | C,../AUC 95.0 17 6—10
(b) Dose (mg) Coax (ng/mL) AUC,_. (ng.hr/mL)  Clearance (mL/min) Accum® (%)
Candesartan™ 12F 100 1000 26 20
Eprosartan 350 1250 5050 130 no
Irbesartan 150 3300 16600 167 15
Losartan 50 250 420 600 no
EXP3174M 50¥ 220 1330 50 no
Telmisartan 80 280 1970 =800 100
Valsartan 80 2000 6480 37 20

M = active metabolite; Min = minimum; *protein binding (%) mainly to albumin; "after repeated dosing; P = parent drug.

Nguén: Clinical pharmacokinetics of angiotensin 1l (AT1) receptor blockers in hypertension 66




Candesartan
(Atacand)

Eprosartan
WEEED)

Irbesartan
(Avapro)

Losartan (Cozaar)

16mg (don tri liéu)

5. LIEU DUNG

ngay

600mg moi ngay 400-800mg X
(don tri liéu)

lan/1 ngay

150mg moi ngay 150-300mg
ngay
25-50mg moi ngay 25-100mg

lan/1 ngay

- .

Liéu danh cho bénh nhén suy
than

2-32mg x 1-2 [an /1 8mg dudng udng moi ngay doi

v@i bénh nhan suy than vira va
nhe

<8mg doi vdi bénh nhan suy
than nang.

Khong can diéu chinh liéu,
theo ddi bénh nhan can than,
lieu dung khoéng vuot qud
600mg/ngay

Khong can diéu chinh liéu trir
khi bénh nhan cé dau hiéu suy
giam thé tich
Khong can diéu chinh liéu trir
khi bénh nhan cé dau hiéu suy
giam thé tich

Suy gan nhe: Khdng can diéu
chinh liéu luvgng

Suy gan vira: bat dau vai lieu
thap (8mg)

Suy gan nang: chéng chi dinh

Khong can diéu chinh liéu,
theo ddi bénh nhan can than,

lieu dung khéng vuot qud
600mg/ngay

Khéng can diéu chinh liéu

Suy gan vira va nhe: liéu khai
dau 25mg/ngay
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l1l- ARBS 5. LIEU DUNG

Olmesartan 20mg moi ngay (don 20-40 mg mdi ngay
(Benicar) tri liéu)

Telmisartan 40mg moi ngay 40-80mg mdi ngay
(Micardis)

VFlslae 0l =10 80 hodc 160mg moi 80-320mg moi ngay
ngay

Ngubén:

-------------------------\

N
;
4

L F N B N B BN N B N N B N N _ B N B B §F B B § § 2

CrCl <40 mL / phut: khéng can Khoéng can diéu chinh liéu
diéu chinh

CrCl <20 mL / phut: Xem xét st

dung liéu lvgng ban dau thap

hon va khong qua 20 mg / ngay

Khéng can diéu chinh liéu B3t dAu vdi lidu thap va theo
ddi can than

CrCl 230 mL / phut: Khéng can Suy gan vira va nhe: khéng can

diéu chinh liéu & nguoi 1én diéu chinh liéu, s&r dung théan

CrCl <30 mL / phut: Can theo trong.

ddi can than

http://www.primaris.org/sites/default/files/resources/Chronic%20Kidney%20Disease/ ACEARBD

0sing09.pdf
https://reference.medscape.com
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http://www.primaris.org/sites/default/files/resources/Chronic Kidney Disease/ACEARBDosing09.pdf
https://reference.medscape.com/

\
;
R4

Nguy co gla tang tinh trang ha HA, tang

ACE] Kali huyét va thay ddi chirc nang vé than
Sw gidm tac dung diéu tri tang huyét ap
cla ARB va tang nguy co huy hoai chirc

NSAID nang cua than

Tinh trang ha huyét ap tram trong do giam

- - thé tich chat Idng va doéng thdi lam tang
Thuoc |(_)’i tieu kali mau

_ Tang kha nang tang kali mau
Cyclosporine

Nguén: Baylor University Medical Center Proceedings (Pubmed Central) 69




» Losartan cé kha nang gay ra twong
tdc thudc cao nhat do co lién quan
dén hé enzym cytochrome P450.

» Olmesartan khéng dwoc chuyén hoa
bdi enzym cytochrome P450 nén
giam nguy co twong tac vé&i cac
thudc bi chuyén héa bdi enzyme nay.

» Nhirng thudc con lai nhw valsartan,
Irbesartan, hoac candesartan khong

co twong tac thudc dang ke.

Table 4. interactions of angiotensin Il receptor blockers with

other drugs*
CYP4as0

Precipitant drug Object drug substrates Effect
Cimetidine Losartan - T Josartan

no effect EXP3174
Fluconazole Losartan IA4, 2C9 T losartan
indomethacin Losartan — + hypotensive effect
Phenobarbatal Losantan - + losartan

« &live metabolite
Rifampin Losartan 3A4, 2C9 - losartan
Telmisartan Digoxin - T digoxin

*Adapted from referentes 3 and 5

Ngudn: Baylor University Medical Center Proceedings (Pubmed Central)
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CHi PINH

7. CHI PINH VA CHONG CHi BINH oy

The AT, antagonists are extremely well tolerated but are
teratogenic. Their uses include the following:
e Hypertension, especially in:
— young patients (who have higher renin than older
ones)
— diabetic patients
— hypertension complicated by left ventricular
hypertrophy.
e Heart failure.
¢ Diabetic nephropathy.

CHONG CHIi BINH Twong tw nhw ACEI
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ARBs it gay

ho khan va

phu mach

hon so voOi
ACEI

8. ADR

L K § N N B B N B N N B § N § § 4

Side Effects of ACEls & ARBs

Contraindication

Annoying Harmful

ACE Dizziness, Hypotension Bilateral renal
Inhibitor | faintness, (elderly), skin stenosis,

lightheaded- rash (disappear |volume

ness, cough, |or discontinue), |depletion,

taste changes |proteinuria, hyponatremia,

leukopenia pregnancy

ARBs As ACEls Same as ACEls |Same as ACEls

Except cough

58
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I IV. Loi ich lam sang cua ACEI va ARB

Vi tri cua ACEI vé’ ARB trong cac guildine
diéu tri tang huyét ap

(2)
&)

Lieu phap don tri

Liéu phap phoi hop
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I IV. Loi ich lam sang cua ACEIl va ARB

1. Vi tri cua ACEIl va ARB

Goal BP,
Guideline Population mm Hg Initial Drug Treatment Options
2014 Hypertension General =60 vy =150,/90 Nonblack: thiazide-type di
guideline ARB, or CCB; black: thiazid
General <60 y <=140/90 diuretic or CCB
Diabetes <140/90
CED =140/90
ESH/ESC 201337 General nonelderly <140/90
General elderly =80 vy <150/90
General =80 y <150/90
Diabetes <140/85
CKD no proteinuria <=140/90
CKD + proteinuria =130/90
CHEP 201338 General <80 vy =140,/90 Thiazide, B-blocker (age <6
General =80 vy =150/90 (nonblack), or ARB
Diabetes =130/80 ACEI or ARB with additional
CKD =140/90
ADA 201339 Diabetes =140/80
KDIGO 201240 CKD no proteinuria =140/90
CKD + proteinuria =130/80
MICE 201 14! General =80 y =140/90
General 280 y =150/90 5 v or black: JJCB
ISHIB 201042 Black, lower risk <135/85
Target organ damage =130/80 Diuretic or CCB

or CVD risk
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IV. Loi ich lam sang cua ACEIl va ARB

1. Vj tri ciia ACEI va ARB |

Chon Lya Thuéc diéu tri THA
THA don thuan, khong c6 tinh huéng lam sang di kém

A

Loai bénh|Thudéc diu tién* nhung | Thém thudc thi 2 néu|Thém thude thir 3 cin|
nhin xem Xxét uu tién can dat HA <140/90|dat HA < 140/90
mmHg mmHg**
THA: < 60|CTTA/ UCMC CKCa hoic thiazide CKCa + UCMC/CTTA
tudi + lgi tiéu thiazide
THA > 60|CKCa hoic thiazide (mic | CTTA/UCMC (hoic|CKCa + UCMC/CTTA
tudi di UCMC/CTTA ciing|CKCa hoic thiazide, néu |+ lgi tiéu thiazide
thuong hiéu qua) UCMC/ CTTA da sir dung
dau tién)

*Chon 1 trong 5 nhém: UCMC, CTTA, CKCa, BB, Lgi tiéu thiazide
** Khong dat muc tiéu phdi hop 4 thudc: xem xét thém chen beta, khang aldosterone
hay nhom khac (gian mach, chen alpha, khang alpha trung wong...)

TTA: chen thu thé angiotensin Il BB: chen

Trvk ks P e

15
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IV. Loi ich lam sang cua ACEIl va ARB

1. Vi tri ciia ACEl va ARB |

VSH/VNHA 2015: Chon Lua TW

C6 Tinh Hudng Lam Sang Di Kém (Chi dinh bat budc)

Loai bénh nhin

Thuoc diu tién

Thém thudc thir 2 néu can

Thém thudc thir 3 dé dat

uu tién dé dat HA < 140/90mmHg |HA < 140/90 mmHg*
THA va bTD CTTA /UCMC |CKCa hay thiazide; Thuéc thier 2 thay thé
(thiazide hay CK(Ca)
THA va bénh|CTTA/UCMC |CKCa hay lgi  tiéu|Thuéc tha 2 thay thé
than man thiazide ** (thiazide®* hay CKCa)
THA va bénh|BB***+ CKCa hay thiazide Thuéc the 2 thay thé
DMV lim sang |CTTA/UCMC (thiazide hay CKCa)
THA va tién sir|UCMC /CTTA |Loi tiéu thiazide hay CKCa |Thuoc thir 2 thay thé (CKCa
dot quy hay loi tiéu thiazide)

THA va suy tim

CTTA/UCMC + BB*** + spironolactone khi suy tim dd II- IV + loi tiéu
thiazide, quai khi r dich. CKCa nhém Dihydropyridine cé thé thém vao néu

can kiém soat HA

* Khéng dat muc tiéu phoi hop 4 thudc: xem xét thém chen BB, khang aldosterone hay nhém khéc (giin mach, chen alpha,

khang alpha trung wong..

)

** Néu mire loc cau thian <40mliphit mét loi tiéu quai (furosemide) thay thé thiazide

***Cac BB thé hé mai cé tinh chon loc cao va gidn mach: bisoprolol, metoprolol succinate, carvedilol, nebivolol duwgc vu
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I IV. Loi ich lam sang cua ACEIl va ARB

1. Vj tri ciia ACEI va ARB |

Cac chi dinh ca thé hdéa wu tién lua
chon thudc theo ESC 2013

Ton thuong co
quan dich chuwa cé

Day that trai
Xo vira DM khbéng triéu chirng

UCMC, chen kénh calci, UCTT
Chen kénh calci, UCMC

Phinh/tach BMC
Rung nhi, phong bién cé

Rung nhi, kiém soat tan sé that
Suy than giai doan cudi/Pam niéu
Bénh DM ngoai vi

tr/chirng Vi dam niéu UcMmc UCTT
Réi loan chirc nang than UcMmc, UCTT
TBMMN cii Bét ky thuéc nao ha HA hiéu quad
Bién coé NMCT ci Chen beta, UCMC, UCTT
tim mach trén Idm | Pau that nguc Chen beta, chen kénh calci
sang Suy tim Loi tiéu, chen beta, UCMC/UCTT,

khang aldosterone

Chen beta

UCTT, UCMC, chen beta, khang
aldosterone

Chen beta, chen kénh calci kb DHP
Ucmc UCTT

UCMC, chen kénh calci

Cacbénh ly dac
thu khac

THA tdm thu don déc (cao tudi)
Hdi chirng chuyén hoa

Pai thao duong

THA & phu ni¥ c6 thai

Ngudi da den

Loi tiéu, chen kénh calci

UCMC, UCTT, chen kénh calci
ucmMmc UCTT

Methyldopa, chen beta, chen calci
Loi tiéu, chen kénh calci
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' ACEI/ARB la lwa chon dau tay cho BN THA nguyén phat, dac biét di kém voi

nguy co:
« Bénh than man tinh.
« Bénh mach vanh cao, Suy tim hodc sau nhdi mau co tim.

|
|
|
|
|
|
|
|
: « DTD kem bénh than man tinh hoac protein niéu
|

|

' Giam HA yéu hon & nguwdi ¢o hoat tinh renin thap: nguwoi da den, ngudi gia.

| Glam HA manh & ngudi cod hoat tinh renin cao: da trang hoac tré tudi hon.
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I IV. Loi ich lam sang cua ACEIl va ARB

THAN

Trir nhirng
bénh nhan bi

hep dong mach

than 2 bén,
ACEI thuvong

hiéu qua va dung

nap tot & bénh
nhan suy giam

chirc nang than.

Bénh than man tinh — kem protein niéu.




I IV. Loi ich lam sang cua ACEIl va ARB

THAN Bénh than man tinh — kém protein niéu.

téng lidu ACE/ARB.
Tang kali huyét twong (K+mau)
Chinh liéu trén BN suy than

Tang Creatinin huyét (hay giam GFR) khi bat dau diéu trj hoac

CHIi BINH: Suy than mirc do 3
Suy than murc do 1,2 kem albumin niéu.
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I IV. Lol ich lam sang cua ACEIl va ARB

TIM MACH | THA- suy tim, sau nhéi mau co’ tim, nguy co’ TM cao.

Angll: gdy xo hod, chét té bao theo
chuwong trinh, phi dai co tim, gdy ra
nhirng ?é’t thuong vé cdu trL'If ciing nhu [N /ARB
chu'c nang mach mau, gdy réi loan chuc
ndng ndi mac, lién quan dén hién tuong
viém va dé khdng insulin

Bao vé tim mach

Giam ty lé tir vong

Nghlen ctru HOPE : Ramipril lam giam nguy co’ twong doi dwo'c 22% :

|va ty Ié tr vong do moi nguyén nhan giam 16%
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I IV. Loi ich lam sang cua ACEIl va ARB

DAl THAO DPUONG | THA - BTD/bénh than BTD

60-80% ngudi mac T2DM
chét vi cac bién chirng tim
mach va Ién dén 70% céc bién ACEI/ARB
chirng tim mach dac biét la
do tang huyét ap.

Trong phan tich meta bao gém 21871 bé&nh nhan cao I
huyét ap mac kém T2DM, ACEI hodc ARBs lam giam
10% céac bién c6 tim mach va 17% ty 1é t& vong do
tim mach khi dwoc so sanh voi cac thudc khac trong
phac dbé tri THA.

Lwa chon hang dau dé diéu tri cho bénh nhan cé

nguy co mac bénh dai thao dudng

Hypertension - A Companion to Braunwald's Heart Disease 2nd 2013, p183

Giam Huyét ap

Bao vé co quan
dich (tim, than)

Cai thién su nhay
cam insulin

lam giam cholesterol va
lipoprotein & bénh than.

82




I IV. Lo’i ich lam sang cua ACEI va ARB

So sanh vé chi phi ACE| va ARB

S dung thudc nao dé khéi
tri?

Piéu tri bang thudc nao
dam bao hiéu qua diéu tri
nhwng chi phi thap hon?

Examining Cost
Effectiveness
of Treatment
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I IV. Loi ich lam sang cua ACEIl va ARB

So sanh vé chi phi ACE| va ARB

= GoodRK

MENU

ACE Inhibitors

ACE inhibitors are used to treat hypertension,
diabetic nephropathy, heart attack, heart failure,
migraines, and coronary artery disease. They
work by relaxing blood vessels, allowing blood
to flow easier to the heart and brain.

MOST POPULAR DRUGS

Featuring GoodRx Fair Price

= Poil $7.34>
== lisinopril

= Zestril

— i ’ $7.34>
== lisinopril

= Lotensin

>
== benazepril wek

= Vasotec

>
== enalapril $14.79
= Altace
— i $9.27 >
== ramipril
= Accupril

$10.17 >

= GoodRK

MENU

ARBs

ARBs are used to lower blood pressure to treat
hypertension, heart failure, diabetic
nephropathy, coronary artery disease, and heart
attack. They work by relaxing blood vessels
allowing more efficient pumping of the heart.

MOST POPULAR DRUGS

Featuring GoodRx Fair Price

= Cozaar

>
= |osartan $7.97

E Diovan

>
== valsartan $13.21

= Avapro

>
== irbesartan $10.31

E Benicar

>
= olmesartan $18.45

= Micardis

>
= telmisartan $25.12

= Atacand

$71.93>

> Thuwong si dung ACE dé khdi tri vi chi phi
diéu tri thap hon ARB (gia ACEI thap hon
ARB)

ACEI Lisinopril 5-10mg x 1
lan/ngay, biét dwoc Prinivil lo 30
vién nén 10mg gia 7,34$

ARB Losartan 50mg x 1 lan/ngay,
biét dwoc Cozaar lo 30 vién nén
50mg gia 7,97$

Vi du véi thudc va lieu ding nhw trén thi chi phai
chi tra cho viéc djéu tri khi §G’ dung thudc thubc
nhom ACEI sé thap hon thuéc thuéc nhom ARB.
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Burong mau xanh: phi hop wu tién
B-blockers ‘:- ——-

IS/
|\ ~

Angiotensin-receptor

blockers Burong nét dit mau xanh: phdi hop hitu ich (c6
\/ TS

mét s6 han ché)
Other i Duong nét dit mau den: cd thé phoi hop nhung
entirypertansives = antagonists céc phoi hop d4 duroc test khong tot 13m

Burong mau do: phdi hop khong duoe khuyén céo.

ACE inhibitors

85




IV. Loi ich lam sang cua ACEIl va ARB

HA > 140/90 mmHg & BN > 18 tudi
(BN > 80 tudi: HA > 150/90 mmHg hoic HA = 140/90 mmHg & BN DTD, bénh thin man)

VSH/VNHA 2015

Khuyén Céo Thay ddi I6i séng /~

Tang HA dd I Tang HA do 11, 111

Tiang HA c6 chi dinh

Loi tiéu, UCMC, CTTA, CKCa, BB * |

diéu tri bit buje

3. Liéu phap phoi hop

=  Bénh than man: UCMC/CTTA

mmHg trén mrc muc tiéu **

Phéi hop 2 thudc khi HATThu > 20 mmHg hodc HATTr > 10 = BTD: UCMC/CTTA

* Bénh mach vanh: BB + UCMC/

CTTA, CKCa

Phoi hop 3 thudc
Uu tién UCMC/CTTA + loi tiéu + CKCa

" Suytim: UCMC/CTTA + BB, Loi
tiéu , khang aldosterone
= Pot qui: UCMC/CTTA, loi tiéu

khang aldosterone hay nhom khac

Phéi hop 4 thudc, xem xét thém chen beta,

* . THA dd | khong co nhigu YTNC di kém co thé cham ding
thufic sau mdt vai thang thay dai 18i song

Tham khao chuyén gia vé
THA, diéu tri can thiép

hen kénh canxi - BB: chen beta ; YTNG: pﬁuiﬁhgﬂy

- = B0 tudi: wutién lgi tiéu, CKCa va han ché BB
- <60 tudi: vu tién U'CMC, CTTA
*%_ Khi 1 thudc nhung khong dat muc tiéu sau 1 thing

- wvutién phdi hgop: WCMC/CTTA + CKCa hodc lei tiéu

TOAN QUOC

i

)
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PLUS® 5mg/1 25m9 (

Y Film kaph tablet
perindopril arjinin / indapamid

30 film kaph tablet

3. Liéu phap phoi hop

[ Z 2
C NN i R by rh

Cai thién kiém sodat huyét ap

Giam viéc kich hoat hé théng RAA do lgi tiéu gay ra
Giam nguy co roi loan dién giai (VD: siéu ha hoac ha
kali mau, ha magie mau)

Giam tac dung phu trén chuyén héa do lgi tiéu gay ra.
Hiép dong tac dung chdng protein niéu, dac biét la khi
cé sy hién dién cua lwgng Natri lon.

http://timmachhoc.vn/thong-tin-khoa-hoc/945-loi-ich-cua-ket-hop-thuoc-uc-che-men-chuyen-
va-chen-kenh-canxi-tren-benh-nhan-tang-huyet-ap-kem-dai-thao-duong.html 87




I IV. Loi ich lam sang cua ACEIl va ARB

e Tac dung hiép déng trong viéc kiém soat HA
CCB e Uc ché hé RAA : han ché su gia tdng phan xa cla hoat
tinh giao cam do chen can xi gay ra
~* Tangtong hop NO va gidm sinh cytokine
: g « Anh hudng thuan Igi vé mit chuyén hda (cé thé gidp
COVERAM® lam gidm ty 1é dai thao dwdng mdi mac trong mot so
10mg/ 10mg nghién ctru)
P . e Tang tinh dan hoi dong mach gidp giam xo vira DM
e Tac dung hiép dong trong viéc giam dam niéu
e Giam hién tuong phu ngoai vi

3 SR TSR >

3. Liéu phap phoi hop

& ~
L N N N N N § & _§ § N N § _§R N §N N N N N B §B §_ | 4L p ©

La phdi hop dwoc ng dung nhiéu nhat cho sb6 déng
bénh nhan THA co nguy co kem bénh than man, bénh

mach vénh,) dai thao dwong typ 2, béo phi hoac hoi
chirng chuyén hoa

http://timmachhoc.vn/thong-tin-khoa-hoc/945-loi-ich-cua-ket-hop-thuoc-uc-che-men-chuyen-
va-chen-kenh-canxi-tren-benh-nhan-tang-huyet-ap-kem-dai-thao-duong.htmi
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CCB

Fluid leakage

Arterial Venous
NoO

—————+ — VeNous dilation dilation

dilaton  (CCB and mm (ARB)
ARB)

Fluid leakage
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I IV. Loi ich lam sang cua ACEIl va ARB

3. Liéu phap phoi hop

/ ~
N N N N N R e e e e e e e e s QS

Beta-Blocker

Khéng phai

la mot sw két
hop ly twdng
vi ca hai loai

thubc déu

hoat dong
trong hé
thong RAA.

VSH/VNHA 2015: Chon Lua TW

Co6 Tinh Hudng Lam Sang Di Kém (Chi dinh bat budc)

Loai bénh nhin | Thudc dau tién | Thém thudc thir 2 néu cin| Thém thudc thir 3 dé dat
uu tién dé dat HA < 140/90mmHg | HA < 140/90 mmHg*

THA va PTP |CTTA /UCMC |[CKCa hay thiazide: Thuéc thir 2 thay thé
(thiazide hay CKCa)
THA va bénh|CTTA/UCMC |CKCa hay lgi  tiéu|Thudéc thae 2 thay thé

thin man thiazide** (thiazide®* hay CKCa)

THA va bénh|BB***+ KCa hay thiazide Thuée thie 2 thay thé
DPMYV lim sang |CTTA/UCMC (thiazide hay CKCa)

THA va tién sir|UCMC /CTTA |Lgi tiéu thiazide hay CKCa |Thudc thir 2 thay thé (CKCa
dét quy hay loi tiéu thiazide)

THA va suy tim | CTTA/UCMC + BB#*** + spironolactone khi suy tim d6 II- IV + lgi tiéu
thiazide, quai khi &r dich. CKCa nhom Dihydropyridine ¢é thé thém vao néu
can kiém soat HA

* Khéng dat muc tiéu phdi hop 4 thude: xem xét thém chen BB, khéng aldosterone hay nhém khédc (gifin mach, chen alpha,
k_hang alpha trung womg...)

** Néu mire loc cdu thdan <40ml/phit mét loi tiéu quai (furosemide) thay thé thiazide

***Cdc BB thé hé mdi co tinh chon loc cao va gidn mach: bisoprolol, metoprolol succinate, carvedilol, nebivolol dugc vu




I IV. Lo’i ich lam sang cua ACEIl va ARB

ACEIl+ ARB Ngay 23/05/2014, Uy ban cac san pham thuoc st dung cho nguoi
(CHMP) da chap thuan vé chong chi dinh két hop: chen thu thé
angiotensin (ARB), &rc ché men chuyén angiotensin (ACE-i) va ¢
ché truc tiép renin nhw aliskiren.

Dac biét khong dwoc ket hop thudc ARB véi thuoc ACE-i trén
bénh nhan dai thao dwong co bién chirng trén than

Khoéng tang lgi ich tim mach

Tang nguy co tac dung phu
Bo diéu tri

Canh giac dwoc- EMA (Chau Au): Chéng chi dinh két hop cac thuéc cuing tac dong trén hé RAS o




Cau hoi on tap




Cau 1: Tac dung nao sau day la tac dung
duwoc ly cua thuéec rec ché men chuyén ACEI

A. Tang khang tr& mach mau

Gidm dap &ng than kinh giao cam
. Tang Aldosterol
Tang Vasopressin

‘ang Endothelin ndi sinh

mo oW




Cau 2: Giai thich twong tac thudc gitra
NSAID va ACEI

Pap an:

NSAIDs, trc ché prostaglandins va bradykinin, gay ra su
co that mach dong mach than va tang lvu lwgng mau
cau than.

=> Giam tac dung ha HA cua ACEI

$




Cau 3: Biém khac nhau glwa phu mach di
(’ng va phu mach do thudc trc ché men
chuyén

Pap an:
Phu mach di (’ng: Xuat hién mé day
Phu mach do thudc e ché men chuyén: Khéng xuat

hién mé day




Cau 4: Su khac nhau vé tac dung dwoc li
cua ACEI va ARB la:

Kinin Lam tang bradykinin Khong

AT1 receptor Kém hiéu qua hon do cé hién twong “lot  Giam hoat hiéu qua hon ACEI

lwét” Angll
AT2 receptor Khong Kich hoat AT2
Mrc Ang Tang nhiéu hon Tang it hon.




Cau 5: So voi ACEI, ARB itgay ... va ... hon

Pap an:
Ho khan — phu mach




Cau 6: ......... KHONG PHAI LA TIEN
THUOC ?

A. Enalapril, Lisinopril

B. Lisinopril, Benazepril

C. Benazepril, Catopril

D Catopril, Lisinopril

E. Enalapril, Benazeprll




Cau 7: Phdi hop thubc diéu tri THA nao duse’
wu tien trong TH kem bénh than, bénh mach
vanh, dai thao dwong?

A ACEI /ARB + CCB

B. Beta blocker + ACE| /ARB
C. ACEI /ARB + Thubc loi tiéu
D. Beta blocker + CCB

E. CCB + Thudc lgi tiéu




Cau 8: Giai thich co ché gay ho khan cua ACEI

Pap an: sw tich 0y bradykinin & dwérng hd hap




Cau 9: Néu 5 co ché gay tang huyét ap
cua Angiotensin Il

Co mach 1. ...

Giao cam 5
Aldosteron 3

ADH 4. .....

THT Na 5 ‘




Cau 10: Hay néu cac thudc diéu tri tang
huyét ap tac dung 1én hé RAA

1 | Uc ché thu thé AT1 (ARB) | 4| Bdi khang thu thé Aldosterol

2 | Uc ché men chuyén (ACEl) | 5 B blocker

Uc ché renin truc tiép (DRI)




Cau 11: Ké tén cac ADR cla ACEI trong

chir CAPTOPRIL

ACE inhibitor side effects

(CAPTOPRIL)

Cough

:Angioneurotic oedema

Proteinuria

i!am disturbance/ Teratogenic in 15t trimester
Other (fatigue, headache)
Potassium increased

Renal impairment

itch

C
A
p
T
O
p
R
I
L

Low BP (1st dose)

m—)

Tac dung phu cua ACEI
- Ho

- Phu mach

- Protein niéu

- Rai loan vi giac

- ADR khac ( dau dau, mét maéi)

- Tang Kali

- Suy than

- Ngwa

- Ha huyét ap

$




Cau 12: Néu cac phoi hgp thuoc dwgce khuyén
cao wu tien va khong dwoc khuyéen cao

Pap an:
Puwoc khuyén cao: ACEI/ARB + CCB/loi tiéu
Khéng dwoc khuyén cdo: ACEI + ARB




Thank you




