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(Antihypertensive drugs in the new millennium) 

th::ain L ,..,a1m1'j 

ntNtJW'W5'nJ f5.JWEJ1tJWYi5::JJ·JnflLmf1 ' .~ 

ma~m1t1~'U1aiivil'Uu~tlvvumtl~umLtla.:i 1tlv1m~JJ~a iJmhnJ 1mn~1J Yrnt1 • • 
tl .J tl .J..$ ., "' ., ., ., 1" 1 -~ ., • • 1" L au'ULL a.:i"r1"1~ty~a l1anm'j'jnlfl, l1anm'j 'limLLa::i:rn'lrn.:im 'Uuv~U'U mLL'U::'IJlm'j 'li 

m-!nl:fl h~~11lJ~ULai1V1U-:J~L')1UUlJ l'lfnm.nn~a JNC 6 report LL a:: 199 9 WHO-ISH 
:; q ., ., .JI ti c;1..,, 1" ., "" .cl 

guidelines "r1.:iaa.:i')1tM1'UlJl1anm')'jntfl"r1'U1v::L'U1Jn~a 'lil1anm')Wv1''HlJ1~11t1rntN(Risk 

stratification) 

n1')~11nrum1mriu.:i(risk stratification) l'lf ~1'U1'UUv~mriu.:i(risk factors) ')1lJOU 
V J ~ CV CV I .J 4'::i( I .cf~ 

t:1a')lti"r1Ln~nua1m::V11-:J 1"r1L')Un11 Target organ damage(TOD), LLa::mm')LLa~.:im.:i~a1m 

-~.,.cl 'l" I ., .,.,. "".J .J' Associated clinical condition(ACC) : uvvmttu.:i ~LLn ')::~U~111J~1hal1Vl'Vl''WlJU(Grade 1-
u 

.J tl "'""1 ., 1 " 3), m~- LWA, nl')ijU'4l1'), LU1l1111J, ')::1V1 'U~')aum1 : Target organ damage(TOD) ~ 

LLrl nl')~iJ'11 lv:Sn'lf1a LV1, nl')V1')1vWU 1'li'll11 luilaa11::, n1Wl')1vWU atherosclerotic plaque 

"' tl.J tl "' 1 ., ~ 'lltM'HaB~Laa~LL~.:i, nl')L amm a.:i?Ja.:il1aa~rna~LL~-:J mmum : Associated clinical 

condition(ACC) 1~fon cerebrovascular disease, heart disease, renal disease, vascular 
d.:: ... ~CV CV olV I I J Q.I 

disease, ua:: advanced retinopathy LlJfl'Ul"r1-:Ja1JJuvvUlJ1')11JO'U "r11 l1LLu.:in~JJ~lJ"r1~111J~lJ 

La\1V1Cl'-:JV11t1m1mria.:i Lf1a~v1')tlJ1n1')1'lfmaamtJu 4 naJJ~a Low risk, medium risk, high 
u • 

risk,LLa:: very high risk 1 un~lJ Low risk eJV1')1nl')LflQ"lfl1nl')LL"r1')n'lfa'U"r11-:J')::Uul11 lvua:: 

'Haa~L~a~(major cardiovascular event) lmh.:i 10 thfaani1 15 LtlafLtBiJ~ lu?Jru::~n~lJ 
very high risk BV1')1nl')Lfl~iltymLL"r1')n'lfaum.:i')::Uul11lvLLa::'Haa~L~a~t11nn-h 30 

LtlafLtB'UV11mh.:inai 1 o tkrhnu 

Lll1l1lJ1U?Ja-:Jm'j-!nm( Goal of therapy) ~aa~mm')LL"r1')n'lfa'U"r11-:J')::uul11 lvLLa:: 

"Haa~L~a~ 'th'l~aa.:im.:i ~a a~m1t1~u1ai1V11-H'~1ni1 140/90 ""· U')fl'Vl ua:mn1?Jilv~u 
Lria.:i 15m')-!nm'thl~aa.:ii6 ~a Lifestyle modification, ua:: Pharmacologic treatment 

nl')LLU-:J'liU~?Ja.:ima~m11J~1JLai1V1(Classification of antihypertensive agents) 11J 

JNC 6 rj'.:iLLU-:JV11JJna 'lnm')Bflnqn~L,..,i'.iam~JJ ~a 
1) Diuretics 

1.1 Thiazide 

1. 2 Loop diuretics 

1.3 Potassium- sparing diuretics 

2) Adrenergic inhibitors 

2 .1 Peripheral agents 
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2.2 Central alpha agonists 

2. 3 Alpha blockers 

2.4 Beta blockers 

2.5 Combined alpha and beta blockers 

3) Direct vasodilators 

4) Calcium antagonists 

4.1 Nondihydropyridines 

4.2 Dihydropyridi.nes 

5) ACE inhibitors 

6) Angiotensin II receptors blockers 

7) New drugs 

7 .1 Centrally acting drugs 

7 .2 Vasopeptidase inhibitors 

7 .3 Endothelin antagonists 

LLOJL'U WHO-ISH guidelines 1iJ1~fofom011ima'lnm')atJnq'YlB LLolmh1a~mLll'U 
mh.JUflEJ 'l 6 f1~J.J011J.J'l1UYl~L'lf~nm ~tl Diuretics, beta-blockers, calcium antagonists, ACE • • 
inhibitors, angiotensin II antagonist, alpha adrenergic blockers Lrn::1Y1"li1'Hanf11')Lllf11')~f1lfl 

11~~d 
1) Low dose: L~J.Jf11')~f1lfl~1EJEJ11'U'l.IU1YIUflEJ 'lritl'U LLa1~fltl '1L~J.J'l.l'U1YIEJ1yf'U 
2) Appropriate drug combinations: rl'1vm1'li'L~J.Jjjfllf11')'li1~L~EJ~ 1iJL\iJ.Jmo1ei'lu 

Vi~1')ru11'li'mQ]1~ati~~1" LLlJ~~ 1'lim~~afl~Q]11'U'l.l'U1Yl~1 1n011J.J 

.l.J ...... ., 'l t>l ' 3) Changing to different drug class if not response: Luamrnl'Yl'U'Ylm vm 'l.I J.JOlflU 

tf'U ti~o1tim'H~tijjmm')'li1~ L~EJ~ 1YIEJ 1'limo11~n~J.J ei einl u 
.J J I I ..... l'J I 

4) Long acting drugs: Ell'Yltltlf1q'YlliEJ11L'l1'U 24 ?1>.J m~~m.JaYlf111 LULL~tn')mU~J.J 

\'111>.J~'U Tai101Lrn~tlfl~n'U TOC 

4' CV , I QI:: ti~ V QI~ t QJ q.c:Jl v 'J 
u')~1EJ'l1'U~1nm')')f1lfl m'YlnnaJ.JJ.J'Yl~'l.leiY1Lrn~'l.lmaEJ Y1~u'UmLL01a~011 J.J'Yl 'l1mw1~ L'U • • 

\'lu'l'lirn~miJ.Jol1~n'U Li'U • 
Diuretics 

Beta blockers 

ACE inhibitors 

L'l1L'Uv1Ul'li~jjm1~ heart failure, systolic hypertension 

1'lf'l1rn'U 1'li~jjm1~ Angina, post myocardial infarction, cardiac 

tachyarrhythmia 

L'llL'U\'l'U'l'li~jjm1~ heart failure, post myocardial infarction, LV 

dysfunction, diabetic nepluopathy 
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Calcium antagonist lmuviu l'll~iim1:: angina, elderly patients, systolic hypertension 

Alpha blockers lm '\JA'\J l'll~ii prosthetic hypertrophy 

Angiotensin II antagonist h"luviu l'll~ii ACE inhibitor cough 

U'I hiii'llmrnaurnf'U'Uil mm1lvi61ni1nuL'\JLL~ nl')a~fllnl')LL"r1'm'lft1'\J"r1l'l')::uul11 h " . 
ua~11at1~ Laa~ (cardiovascular events) L~t1-:i1 r.Jai.h:: lt.i'lfu~'ll1lJVI Ln~v1n nl')aV!ffllJ.Jvl'\J 

1aifQ'1 'llt1lJa~ai!uaumh::lu'lfu'IJt1'l diuretics LLa:: beta blockers 1mL~m'iavimnT'HL"r1')n'lfau " . °'1 ~ cf ._J J:: 'tJ I .c< ""' "r11'1 'i~UU \11 v LLa::\1 a ti~ Lat! VllJlJl n lJlUL '\J tl'l'.ll n"r1'1A L um Lm J.JlJTU1'\J J.Jn1'i"r1VI a tl'I r.Ja'llfM 
" 

m 1 uviu l'limn 'limrn~ai!uaumh~ 1u'lfU'lltN calcium antagonists ua:: ACE inhibitors ii " . 
ti mi mi::u'I hW'li t1lJa L WU'IWtl~'l::ai!uaumh:: lu'lfu1 '\JLL~ m'ia ~ m m'i LL "r1')n'lf mJ"r11'l')~uul11 " . 
1 .,. . . . J • .,""' ., J 
vLLa~l1at1viLat1~ 'IJtl'I alpha blockers LLa~ ang1otensm II antagonists LLa~"r1a1AqJt1nt1'Ul1'U'I 

~ti hiii'llmrniilUUiil'U'U-:il 01a~m1J.Jvl'\JfoltQla'IL"rh 'lfl'U mm1lV1l1~t1n~lJlVl~n-:i1nu " . . 
Diuretics U'IA'ILllmn11an LW')l:: ·nmfln th~a"r15mwa'I thiazides Lllum~1imn~ 

" " 
iif VI d'1 l'li'm'llu1V1uau 'l mm'i'lil'IL~t1'1~1lJ1n mm'i'lil'IL~t1'1J!mnV1~1lJn'\Jm'j lirmimvia'I . " 
Liu hydrochlorothiazide 50-1 oo lJn 1 uilv~uu lim 1u'IJ'U1Vllrtiua'l(hydrochlorothiazide 

12.5-25 J.Jn) 

obstructive lungs disease ua:: peripheral vascular disease 1utl'.l~u'\Jii'llmJaai!ua~u11mvii 

'lh~ 1u'lfULLa:: 1'lf'lVIL '\JA'U l'll heart failure 1Vlm~lJ'.l1n'lllflVIUmJ 1riau 
."f "' 1 " .f .,J ""' ti "' I ., 1 1" ACE inhibitors uvvrnJ 'lfllln'IJUL'Uti'l'.llnflna'I lJ'IJt1lJa'lfV1L'.l'U11aV1t1Ql')lQllt1 lJA'U 'll . " " 

~iim1:: heart failure ua::alJ.Jl')flaV1eJQl'nm'jL~t1lJ'llt1'llQl 1 uviul'li'L rn1111u~iim1~m'll'ln11 iJ 
ilaai1:: mm'i'lll'IL~tl'l~L tlu eJ'\JQl'ilUO'l~iQl~tl angioedema 

Calcium antagonists l'lnm1iith::i'l"r1fimw 1um')aVlm1lJvl'\J 1aitGJ61 A'\J l'llailJ1')fl"r1'\J 

1 ti 'l """' o 1 n tJ J " I J .. :; t 1 I 'l " m'j 'lfm VIVI LL'\J::m 11 'lfm"r1t1tint'}"r1Lit111J.J1nm1m"r1t1t1nt'}"r1Liiil'\J ~umw1:: un~J.JA'U 'll 

A11J.Jvl'\J foifQliil'l~iJT 'iAl1at1~L~t1V1\111'>~1lJ~1U 
" fl I I J 1 II .f J 

Angiotensin II antagonist L uumn~lJa1'fVl"r1tltinJ.J1 lJ"r'ltl'IQlalVI t1t1nt'}"r1Li"r1 
" angiotensin receptor type 1 mm1LL 'in Lun~lJU~tl losru1an tlv~uuii11mum1 Liu valsartan, 

irbesru·tan, candesartan iian1:1ru::11muarl1'lvia1unu ACE inhibitors ')1J.Jo'IYi'l'lf1 um1~ heart 

failure LL~fllnl')'lll'IL~tl'I Liu angioedema, hyperkalemia i!auni1 mlim~llifhhumum') 
°l11'111J'lltl'I bradykinin 

Alpha blockers 'l.h::i'l"r15mw&) LL~u'l 12-iii'lialJaai!uauu11aiJ.J1'iflavimm'jLL"r1')n'lfau " . "'1 ~ qtJ QI .J 1 ~ • " cv1 
"r11'1')~UUl11 vLLa::11at1V1Lat1~ J.J'IJt1m'i')::l'l"r1WUUt1t1At1 postural hypotens1011 Qltl'l')n'I lJA'\J 

iil'ltlltl ii'litimumru'lltl'I ~timrn11mn1Ql(BPH), dyslipidemia, glucose intolerru1ce 
" . " 
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I .J' .(.J I 1 I .J' ... 
Centrally acting drugs UlO~)J'UtltlO(jYlliYI imidazoline receptor UlLOl 1 'UO~)J'Ufltl 

"' .J 1 " ... clonidine methyldopa trnltl\IO'l1YltltlO)Jl 'UYlt>\Jgia1V1Y1t1 

rilmenidine LLa~ moxonidine ihh~ilYIBfllWQi ~al~ty~t> al)Jl'i(l 

n1~vimm'l'lll'IL?it1'1Lll.J\JL~)J i.hmLl-i''I ~1\l'Ut>'U 1i.J1~ 1uau1Y1gimv 

1'lf'Gi1Lat>nLL'iO 11~ 

· Vasopeptidase inhibitors m1un~)Jif,j'mtJu~mJa)J aanqn~~l1t11UoilLLl11J\I 
.( " "' .( Nebivolol tltlO(jYlliO'l~Ol'U endothelial secretion 'lltl\I nitric oxide Lltl~)J(]Ylti 

beta blockers ~1)J~1tl 

Omapatrilat tltlO(jYI~ inhibit ~\I enzyme ACE LLtl~al'l vasopeptidase l'i11 \'\' Ol'i 

Endothelin antagonists 

Bosetan 

V I I 

a'll\I angiotensin II t!Vltl\I LW)J circulating bradykinin LW)J atrial 
. . . .J " d "' 

natnurettc pepttde LLa~al'lYIYltlltJYltl\IO'U 

.( 1" .(,J' 
tltlOCJYlti endothelin antagonist l'i1 l1 nitric oxide tltlOCJYlliLVllJ'lJ'U 

uanv1n ttVIYl11)J~'Ufai1giua1 tJ'liit·JaGJt> vascular remodeling Lrn~ 

atherosclerosis 

.J "' 1 I " I .J"' " "' <l "' A "' 1 I L)JtJ)JEJl l1)J 1L'lll)Jl EnLm 1Yl)Jtll01'l'lJ1\ILYltJ\IU\I n~ntiVl'l~VlUYl11)J'111'HYtl\I lJO~>J 

ifl~LLrl central alpha agonists( clonidine, methyldopa) umi'u1irntj)'liiYl'l'ln direct 

vasodilator(hydralazine, minoxidil) WHO- ISH ivl'lru11i11uilvvUlJhhl1wv1'iru1LlllJ • 
first - line drugs t1~1'11 'lnQi1uu1m 'llY1\lolt1\11'11il'l~\I am1~~\IY11\IL~'l'lJ~nvLrn~a\IY1)J~1u 

JNC 6 = The Sixth Report of the Joint National Committee on 

Prevention, Detection, Evaluation, and Treatment of High 

Blood Pressure 

1999 WHO-ISH Guidelines = 1999 World Health Organization - International Society of 

Hypertension Guidelines for the Management of 

Hypertension 


