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Side—effects of antihypertensive drugs
Seung-Jae Joo, MD, PhD

Department of Internal Medicine, Jeju Nationa! University School of Medicing, Jeju, Korea

Each antihypertensive drug has different major side-effects, and practice guidelines describe the absolute and relative
contraindications of antihyperiensive drugs. Sometimes patients taking antihyperiensive drugs complain of minor side-efiects,
resulting in the obstacle to the adequate control of blood pressure, and poor compliance. Although old drugs such as diurelics
or beta-blockers have unavoidable, dose—related side—efiects, new drugs such as calcium antagenisis, angiotensin converting
enzyme inhibitors, or angiotensin receptor blockers are relatively wel-lolerated. Not only short-term side—effects, but long-term
safety of antihypertensive drug must be considered in individual prescription. Low—dose combination therapy is a recommended
strategy to minimize the side-effects of anti-hypertensive drugs. Shori-lerm and long—term side—effects of diuretics, beta-

blockers, calcium antagonists, angiotensin converting enzyme inhibitors, and angiotensin receptor blockers will be reviewed. {J

Med Life Sci 2010;7:60-65)

Key Words : Side—effects, Drug, Hyperiension

—— e e - - - -

L M B2 .

RiE oA F5o dE M2 o9E 288 da )
wfEofl 2 A= AHel= FUA A= A =4 zeisor
g 37150l dEiAM Zlgsta ot 37158 TaA dRlE dd
sto{e TERL HAE AL AYAE S8IAS o ot 24
£5 AHY = A Sahge] B2 AHATE AN AE3)
7] gk AT Fabgo] WS A 288 99 2P
st DY AP NEES okl YUo= AL
ol YA FoF Mol Fage] it L s G
WA Al 2 ojael Adel B okE A 59 A S =
Qla] Alzef giet, qlwkaoz QAo fpge HE F
217 dell gEhs A& F2 GsiAt 109 o At
Sorstats o e ofAe} wlaste] AlgEa) ojfhEe] RS
qile Fago] AS £ Ak d7IHe B2UY Az YR
kA2 Adeske oA $2-82t obzl =%l Sl A7) xt
Gol gt DHSEA} Pt

Ja

Address tor correspondence : Seung-Jae Joo

Department of internal Medicine, Jeju National University School of
Medicine, 66 Jejudaehakno, 680-756, Jeju, Korea

E-mail : sejjoo@ijejunu.ac.kr

1, Ol

195091 0) FNMRE thiazide ©lkeA|7} ESE 22 ARSI
o I AlelE 2R glol AN £ gl A o A
of Agto] 9l9lv) wiFel ¥t 2HE sl Lo thiazide
olueA7} Autsigla o wE RaRo| B3] WAt &2
gk ALEH(12.5~25 mglday)2l oA AM Fol= 7t Aate
Aol qlzuk 2208 vhE §AE P48kt SHEP Sl
4} chlorthalidone 1% 12,5 mg& BHE uf 50% ojakel §4
o+ o] 2AHAT 1Y 25 mgl & T A| ¢F 20%9 F4}
olAul F7ER o] RYEo|MD, S v Hojxmair] L3
I8 olmA ARE Brhs FEMol HE AL oluA9l
7ZetAe] g Hako] Mg

b 24E YN 52 AEEE ol thiszide ©]kA]
olct, Loop o)cAl= 2@ A|7to| Fotr] B 18] FoF 4] oF
6AIZHGE olk FTE LtEhHI vpofA] 184 7H= LEF v
o] #Fadlod 3 Eeke| & JUEF widgke Wl gAY
2383 Fol £ 5 A7) dRe] Alrlso|l He)AAM(GFR(30~40
mL/min) thiazide °|kA]2] fzr} o= nYUo] Agizo=
ARE-glcha,

olmAle] KAE-2 olkA7} 21 gl ol g ¥)Hol] 28
A Ast7] glel f3knk 7i7lo] widldted F gt Thiazide
o|dcA2l loop ©licHol SJEjA] LtEER ulaulge] AESr)
Hadd AUEEFESI Aulddgs¥Fe] d4ysin 92w


mailto:sejjoo@jejunu.ac.kr

S-g9] wjdo] Fkste] A watgke] ity VAT 4
sl @ AupEael sty Z)dAl AEYe] WAEn, @ 4l
FFgo| Tt FEH H4EFprerenal azotemia)T =9
A e) WA Zg AFe Zob ot TeAtdET Ddw
Hzo| WA, @ Hd-obA| LHA-SEAERA 7} B4
of ZE Hjde] ZriEte] NUEEF ATt ATEESS
s Aot Aol QiTt.

(1) NUEES

Thiazide o|xAo} 28t A58 UAYPZRY =gf 571
of w2 ZhE 2|, 4 A4o) 2t H}7 3T ] Al(vasopressin) &
gd-geAHE 2y F7}, Aga4dhypochloremic) HAH &2
2|38 F Wl 23k 289 AT olF Fofl A BaEgich

ol fEko] ZVIEEE HMUFEFTo| HAMA=U, 1Y
thiagide ©]xA] 50~100 mg B84 ZEA7} 0.1~1.4(%H 0.7)
mmol/T, ZA3A 25 mg H-EAldlz 0.2~0.7 mmol/L, 125
mg B8AlelE 0.3 mmol/L |82 Fhaglth ALLHAT ¢
A chlorthalidones 447t BofslHS o %5 Bd HFAC
4394 4.1 mmol/LE F-Lalgdc,

Aol ALFESo] 9L wle LR IS, U=
Lol 2ol glsln AEESo] At HAY Wlmo] WA
ste] gAkEE 4= glok B3 trldels B8 F9 BFelAd v
gHalA 252 4 Aol 7] dEd) Fe1E a%ht SHEP
Aol EE ZEAsE A Ao vlElA] 35 mmol/l, Vgt
ol 3pabe] WEWMALA LA T4 Akl 22| gy, ALFE
Z.2. thigzide oA} 2I3} sl HAl 7lxies Agdit

olAe] oJF ALFEEL M|, ZE TF S5 e
27}, A8 olwA AR FoF o £ gk ebledd
AL GAAL oHAedAl 85 deAE B8 Fofeh
HIAFEZS] WS FRALI olkd ok HY BFE HEA

] &Hsledof slw ToF A ZHEA|P} (3.8 mmeol/Lo|™
ZERE o\ Y& Fobg nHdic)

(2) XMol1H&838

28] lgop ©|mAL} thiazide ©l:=AE FofsldE o
&9 o vjdoe] FbEle] AntvlgEEe] WAT 4
olAnt A geFe] o|kA FoF Ao A whAlElA] Y=rh
2ezh, o4 AFEZE AF IuA §e 24 e A
244 BAwo] dbgEl 4 gk A4 RPN NLEEET
AutadiEEEE S Bgsteor Agdct, AL o|nAE
ALE T DERE o|kAE HE By Anlavledss
oAy 4= qict.

(3} DipAFHZ

Thiazide ©lwaoll 23t WL A@Ze] A WEEL oF 5%
gk o]2 olFt BFo] e B} =FE Fddo} EF FY
Zato] gl aimAlEZol = Ha glch weF 34 EEA
o] WAElH H5 kARE E2HEn AbsEe] flew

Side—effects of antihypertensive drugs

thiazide ol=AE FUEh B4 $FH BILe] AmY ¥
8% LAMIE Th S7sl] probenecid B2k T A%
Ao ol Sob WaAE BRUTh WARIAEYAY o
2 Bobg ¢ 4 glowl & BUAR wHw

{(4) MLIESES

Thinzide olwA|2) 48 Ul 7 Eafo] Qlpd 4ol ghi=
AUEEZ0] WAT 4 otk 0T AL thiazide oluA
E3l 42 UAH A% Fokg AU B ¥ Mol
prow Ak,

(5) Ligts Zohet ot&dl ®ah

Thiazide 1= & £ gl ¢dewl A3, W
Aol Fiere] WAl Gy e ¥9 23 o3} F
Hop, oE9 s B8 59 A SR
o] WSttt thA7d thiszide ©)wAE 285
S o) Whallo] oF 3~4% W F71ETS.

olggt g A9 A7 AREL FVHE oloRE=7le
efA = o3 =ghe| qick ALLHAT ATl ¥ &
chiorthalidoned®] ity WAE(11.6%)°] amlodipinew(9.8%)
7} lisinoprilgH(8.1%)° BlEIA EURIEE AL TAEE
Aot @i D ShAlgE 4~-6W74e] T ATl F
HrAE0] Floj7h AplBolut ojghEe] SR o|o|R|A] Yttt
I EA 108 oA A7) B-g A= Aelrt lg Aujx ¥E
= oglje T 16d7ke] TEQ Ar] R Aol Hmoel
Az st AL 71 Fede] g kel HEAAY
uhdy eigo] oF 38 Hehoh, wbde] SHEP di4EE 47 &
TS CHE ¢ FoAle chlorthahidone B-88t] A2& En
o] wrAiE FAkel AlETAZ Whgo] FUISIAl YUTHY. F
Aol Abubgl AZE Ay oYX fE 2EY B =
o)A HEL Fdhue] S VAT ol 2t vEAL
v = ARE TAE 98 RoRg Fr|Eln ikt EF WY
Latolut GhH A2 thiazide olAl FoFe) 7St 2715
o& HEsy oA Wikt e 1YY et HF Y
o) Teste o] #gXo|7] dlE thiazide oA FEoFo|
sk 397 Zojct

f‘

off

(6) DX|ES

19 50 mg oA thiazide oA E BEsH HF TEI~
P2, DL T 288, $4A4%0) St HDL S 2H Sl
Looggke ojxiA gech oleldt A@WAl wWalsh &) ool
vl2l= G obx A ¢lA g

(7) 7|Et &z
Ry ghae] 9Ft 7|PA AEYE k904 TEY HatelA

CE3 DA 4 9ok e AAle Aol Al e 24

bz 284 olud $EEE ol fxlol7] AV Lod A
A7},

ol

El

- 61 —



Seung-Jae Joo

Thiazide °)=AZ A7|7F B&5S W AMZL Pgo)
Z7IstcHe Byrp AT A YEE2 d5E 48T A
o]&e] olx]x| Elt,
gty| Rdol HEE

ghaf qlcho,

BF ZgAel vsjA oha w2 RoR

2. HIERRICEA|

et WEl-1 A8 Jusiol A2asT: Aurs
2 wolmald HuETsl dUe PadrlE o Y AE

71ido)7] wige] ol me ok W= H2Y, dE. 2F 59
9 At 2 WhHol., HjEk-1 Folo| gl wEAdAE
Fofsbd 4] BRioflA ef-2 A 2ol 23 7|HAF R
o] fiE & gloh TEWS WH-2 +EA HR%le E
& 282 Abdshd &do] AL, Raynaud Y= A

4 gich, SAgE A4 EWAE Pio] 7N
SR|E ok ZeHAIEl W] Mol o3k HEe ATo)A] ofke
AS Aoet e ZFo] A Wy BH gL
Hol7t Arhy, wel-1 Sol4e slelAIiAle] HiAd Fakg
ol du 271, AF Z7h, oANER(EFARYH] Z7F, EDL
Fa~81B2)9) 7HA) SIS B0 Yok #E-1 Eol4o]
= WERITAE o= AT we-2 S8 Xgaly| mjko]
olof T Hzhge] WAE 4= 9ok

HERS e oled HulZ oEn Asd A3
& ZAAAM ZEY gl ek ojAch, poake| wiEl-
1 2284 v|Sol4 HEUAS Forslgle o dgo] rh
=715/ gﬁ% w7 gl WERAIEHARl carvedilolo]U}
nehivolol ETd Akl g u)z|x] ¢f3 238 ¢ad
XA /Hmmw oFalx gtha19, T FhjolA] e}
Aokl MBE Gt WHES) BHoh ojst Badol wEApchA
= oA} GAIFE e WA ZV1E Birhe)

WERAIEAS] Ghr] $akg-o of (T T Aby] Fop Al Qg
4 Qlh AlETA] BE Aol td ool H7lEla Tk
o] 1ol A B9 HERITA Tk et Wzt 2o
A HEAEAs AdHA A3 BEe A% AR 5o ga
A7|7) grechy Basgchn, ddwo] HAdurt 9ls
=0l FEY BAE o2 T LFE U701 losartan?ol
4|34 atenololiZ2 HEHF TAlo] HAHF ZrlErHchs),
ASCOT 704 amlodipine=o] H3)4] atenolol®] A&7
ARATE o] ublo] mhefrhe weRbA el ChE 7hetAe)
AHE wlast WEk BHolq HeuAe] HEF whay Al
?_]?‘5&7} 16% _‘-_G?-EI-EO 21 ﬂi:&] o=z iolkl 'Tﬁc‘g- 3‘5].;{].01],&-]
el AT Be "Wolm gt HEER A2AME 744
#14) 251971 ﬂ41—-°ﬂ AZo| gl 1ol TEY BN A
A Adsis AL SAwEsiehi= oj7e] 2w zlelc)

S ok

o ok

il

3. Z=HUEA

AEAYAE olwAY WEAAt 2 Qe Aszn
gARY RAgo] gl YA FE Fu 4L 4wt

oS ol WAHA Sokg Feko} s A9t Esick
EUIAL P Y FRE Lo o7t Ak

Verapamil®]' 7Fg &31 R2h2.2 wd|o|1 7 Alzkeh £z}
£2 4 Flgtelnt, 2= ~3% WRARPE, AR gkl Bokol
=750,

Diltiazems verapamilo] d]3]A] Huleh 94 Zjcie] dhifo]
A ANt verapamildt MPETIA|R 2535 HhARGE AR
ol g_;(}\__ EG'E_I 7120l

Dihydropyridine ] Z&dgA= €2 I A3 787
el F&, oW Fx, A HF: Fo| Hahge] w4 £
qick ol#gt FARgE 2R Alzte] B 14 ZeddA £
Al Fa] HPAT ARE- Al7ke] 71 2, AW AaZdAE Feksl
W Fakg WAL Al S ok 8RR BRE olkAR
A e B exlz2 wAFA R R4l ABE A o AH
U okR| e Eld =8 gAY B Fosls e nFh
ol9lef xF HW-o{gingival swelling)o] WGt oS Fu
Bjof stz HE THE WEE £ vk yimA Bddet 4u
e 73t %’“ﬂ?ﬂi 0] AsHD JRH el Hof
222 8 ZedA 28 Y= amlodipineit
felodiping®| =A@},

a0l ot 2HE- A7lo] 2 dihydropyridine] ZreZwd
A HEEE BalolA AME#RE o) HEFMe HEHel Fot
Fhh= Gk |7 Hago] QIAA|gh @) ol Zhg A|7te|
7l dihydrepyridine#) ZHEUWAE ARSSE HFE Ao =
A olEETh AbdEo] FAagho] dhEAnh. 18 21 29 3}z

B HE gAjola 28 A7tol & dihydropyridine”]

= 043 =R devh dEddAs oA
dﬂﬁﬁ"- A HEfAd HREAE dideber]
k|2 eldl HEHES ARV ehresld 4254
AeAef vigla 28HS qtsted @ EnFo|w AT
A |BET ATES AN s 55 oldeR Sy
2r}s. %, 27),

r

P

rE n>_~

g
ZadekA
E

A2 d
2‘1

Eri_

B
12
>
=

2 FAYASL Lol FAALg
of g kRO WA EQ 27 11;&*3 JaE Pl 18
FS AFUS W BYT FLFI A3 it B8 WAl
a7 Fopsby olals kgl

s A g o
@ 3, W5eld wHg $o

(1) &zl =20 2lft S22k
7h 714
PR o' A HBEA A A g A 25ty
bradyklmn_l 27t AA=E=H bradykinine] 7]HL @5k}
T gHA ik mE 7)ol WSk UL 12%0A
‘?e‘.”‘gi"]'xltx’_]' T WA BlEZ Tl FokA 50% 7HA] HaE|g]

_62_



o SeUbNs o 20~30% BACIA UHE 7)ol AR
#ioh SRS FYSH 4 F el F40) &4sle Th Forst
® At o} 71Fo) Wt AR WA $84) AR
HARY, '

47|52 ok}

’:_ 59 @abo| gl 2219 YAl 2KAAE A3t
il »&_ 1Gako| Taste] Arigel 43| ottte7] Wigol Sof
o] Ao F71502 BEFHAC 47)% Yabo| glofz 24l
HYAEL A4 Rof £ A7jsol dAdez ofsh - Y=
#E AdYoteldz|7} 30%71}21 Argslols A 279 el <A
Ha Arjdoats A7)%S BEse ZIE ez giie]
3 270y el "3 ﬂ?—ﬂo}ElﬁxI?} 30% ol sttt 7k
FH5o| & ook ¢ 2ul4l HekA4 AAA] Fokg FUR
cj2d) x| eellal HftE 4 HA Fopdnt foF 1F F KL
£ FoF 13 Fo BY Igolel R BEXNE SYEE
HAnE)ir Qck, Fob 7)o Wete] A AastHA Y 29
o}E| |7} 30% ol4t A3t AFW gatel gt HAt Ua
3}czo), :

th ‘@ﬂ}-‘?—%(angioedema}il} S ekl e

gahpae. £ok £ A7E el 0.1~0.2%2] kAol AR
o}, okx|eelil HEE A A G 283t Bl Faolut HE
A e{apheresis) £5 AAEN= bradykinin® £3)i3k2] £330
oputmigta| A7} dhalEE 4= Q. '

2h nPEEF

IEAHE Mol AAjslo] Bl 4lude] T4 HE
of gtk 53] uhy 4G fabg Aoy #84 9%
A, dEAEE QYA S Hgehs BxplA F:27F Hasid

ot 94!

A 5 WA, A v Age] dxeWy ABEL S
St oo} sk Aol WA & ok YA B Aol
HEEUS o dob &4F A4 ARE oba) A Yk

uh A
sledl B4AE Z7IAM Pl BRI o] WA
g 4 e,

(2) #81% 2RO Bt VXS

HYTRAFl WA 4 Usd B3 UelAHE 2g &
Q) THAIAIEE SAeld RS & ol U kg =7
%) Fahs 2ago) WAEA oHEE Fud HE AE
ouct. Eg 3 4 Fuiol 7hale T yhHo] WA 4 SUck.

(3) HISOIX 2XZ
5 ¥ME 02y, 4ah 24 Fol BAa% & ot

Side-effects of antihypertensive drugs

5. QX|QEM +=FH UEH|

G2 HAl 4834 el Ad-bA e dAAE Apdstr]
wgo gHglAl ML oAAe} nlAIAR g AFY
g2, YAl nPEEFo] Al S71FolX% 5Lage] 9
g okEz duiA Qlch UA2EAl HekEA: AN 63}
of @t 248} ATk AFFEI YA Ard2] 74 Bdles 5F
#4]9F bradykinin®t WYL ofE 7)1W3 ZL Fzkgo] gl
A okgS St 571 Aok,

VALUE A7olA Z42%A¢l amlodipineof Hl3iA ¢ 2d
Al =23 8] valsartan®] AT A o BR7L Holt
I Engl 326 ko elAl =24 g7t ndEg) gty 4
734l Wb Z71A1Y 4 ok o2ide] A7]E ik, 2yt
ofle} B4 iR Aelr ohxleisl 424 AgAe H2
734 odt Brbe el oAlet FESita MarE|Qlol. 8

7 &8

ne g0 7R ols Fre HAES W gled 2t
7hel xol7l QloiA Rabg whl o5o) S RN WA A
o= g 259 Z2gAE BAEhs 2E& £43ez nefsix T
ER foed =49317] 93 EotulalA Akgdol she A=
o), dnkajoz ofde] Rukg v FIMAIFHE W FE=
20~30% Z7IstR|9k wzkg e FA3] Frigc £248
AL Zolua] ) AIME welZ] A HEF HE Y
o] FL tigto] E 4= o4& FHolut

g o j

o

'
-_

‘ Ao

1) Mancia G. De Backer G, Dominiczak A, Cifkova R. Fagard
R. Germano G, et al. 2007 ESH-ESC practice guidelines
for the management of arterial hypertension. J Hypertens
2007:25:1105-87.

2} SHEP Cooperative Research Group. Prevention of stroke
by antihypertensive drug treatment in older persons with
isolated systolic hypertension: final result of the Systolic
Hypertension in the Elderly Program (SHEP), JAMA
1991.265:3255-64.

3) Ernst ME, Moser M. Use of dlureucs in patients with
hypertension. N Engl J Med 2009:361:2153-64.

4) ALLHAT Officers and Coordinators for the ALLHAT
Collaborative Research Group. Major outcomes in high—-
risk hypertensive palients randomized to angiotensin—
converting enzyme inhibitor or calcium channe! blocker vs
diuretic: the Antihyperiensive and Lipid—-Lowering
Treatment to Prevent Heart Atlack Trial (ALLHAT), JAMA
2002:288:2981-97.

5) Franse LV, Pahor M. Di Bari M, Somes GW, Cushman
WC. Applegate WB. Hypokslemia associated with diuretic

_63_



Seung-Jae Joo

use and cardiovascular events in the Systoiic
Hypertension in the Elderly Program. Hyperiensicn
2000;35:1025-30.

6) Carter BL, Einhorn PT, Brands M, He J, Cutler JA,
Whelton PK, et al. Thiazide—induced dysglycemia: call for
research from a working group from the National Heart,
Lung. and Blood Institute. Hypertension 2008;52:30-6,

7) Barzilay JI, Davis BR, Cutler JA, Pressel SL, Whelton PK,
Basile J, et al, Fasting glucose levels and incident
diagbetes mellitus in older nondiabetic adults randorized
to receive 3 different classes of antihypertensive
treatment: & report from the Antihypertensive and Lipid—
Lowering Treatment to Prevent Heart Attack Trial
(ALLHAT). Arch Intern Med 2006:166:2191-201.

8) Grossman E, Messerli FH. Long—term safety of
antihypertensive therapy. Prog Cardicvasc Dis
2006:49:16-25.

9) Verdecchia P, Reboldi G, Angeli F, Borgioni C, Gattobigio
R. Filippueci L, et al. Adverse prognostic significance of
new diabetes in treated hypertensive subjects.
Hypertension 2004.43:963-9.

10) Kostis JB, Wilson AC, Freudenberger RS, Cosgrove NM:
Pressel SL., Davis BR: SHEP Collaborative Research
Group. Long-term effect of diuretic—based therapy on
fatal outcomes in subjects with isolated systolic
hypertension with and without diabetes, Am J Cardicl
2005:95:29-35.

11) Grimm RH, Grandits GA, Prineas RJ, McDonaid RH,
Lewis -CE, Flack JM, et al. Long—term effects on sexual
function of five antihypertensive drugs and nutritional
hygienic treatment in hypertensive men and women,
Treatment of Mild Hypertension Study (TOMHS).
Eypertension 1997:29:8-14. '

12) Cooper—DeHoff RM, Pacanowski MA, Pepine CJ.
Cardiovascular therapies and associated glucose
homeostagis; implications across the dysglycemia
continuum. J Am Coll Cardiol 2009:53:528-34.

13) Jacob S, Rett K, Henriksen EJ. Antihypertensive therapy
and insulin sensitivity: do we have to redefine the role
of beta—blocking agents? Am J Hypertens 1998;11:1258—
65,

14) Bakris GL, Fonseca V, Katholi RE, McGill JB, Messerli
FH, Phillips RA, et al: GEMINI Investigators, Metabolic

effects of carvedilol vs metoprolol in patients with type
2 diabetes mellitus and hypertension:‘ a randomized
controlled trial. JAMA 2004;292:2227-36.

15) Celik T, Iyisoy A, Kursaklioglu H, Kardesoglu E, Kilic S,
Turhan H, et al. Comparative effects of nebivolol and

metoprolo! on oxidative stress, insulin resistance. plasma
adipenectin and scluble p—selectin levels in hypertensive
patients. J Hypertens 2006:24:501 -8,

16} EMiott WJ, Meyef PM. Incident diabetes in clinical trials
of antihypertensive drugs: a network meta—analysis.
Lancet 2007:369:201-7. .

17) Messerli FH, Grossman E, Goldbourt U: Are beta—
blockers efficacious as first-line therapy for
hypertension in the elderly? a systematic review. JAMA
1998:279:1903-07.

18) Dahlof B, Deversux RB, Kjeldsen SE, Julius S, Beevers
G, de Faire U, et al: LIFE Study Group. Cardiovascular
morbidity and mortality in the Losartan Intervention For
Endpoint reduction in hypertension study (LIFE): a
randomized trial against atenolol, Lancet 2002:359:995-
1003.

19) Dahlof B, Sever PS, Poulter NR, Wede! H, Beevers DG,
Caulfield M, et ali ASCOT Investigatorsl. Prevéntion of -
cardiovascular events with an antihypertensive regimen
of amlodipine adding perindopril as required versus
atenolol adding bendroflumethiazide as required, in the
Anglo—Scandinavian Cardiac Quicomes Trial-Blocd
Pressure Lowering Arm (ASCOT-BPLA). a multicentre
randomised controlled trial, Lancet 2005;366:895-9086.

20) Carlberg B, Samuelsson O, Lindholm LH. Atenclcl in
hypertension: is it a wise choice? Lancet 2004:364:1684—
"9, ' .

21) Lindholm LH, Carlberg B, Samuelsson O. Should beta
blockers remain first cheice in the treatment of primary
hypertensicn? a meta—analysis. Lancet 2005:366:1545~
53. .

22) Furberg CD, Psaty BM. Meyer JV. Nifedipine. Dose—
related increase in mortality in patients with coronary
heart disease. Circulation 1993:92:1326-31.

23) Psaty BM, Heckbert SR, Kecepsell TD, Siscovick DS,
Raghunathan TE. Weiss NS, et al. The risk of
myocardial infarction associated with antihypertensive

" drug therapies, JAMA 1995:274:620-5.

24} Hansson I, Lindholm LH, Ekbem T, Dahlof B, Lanke J,
Schersten B, et al. Randomized trial of old and new
antihypertensive drugs in elderly patients! cardiovascular
mortality and morbidity the Swedish Trial in Old Patients
with Hypertension—2 study. Lancet 1999;354:1751-6.

25) Brown MJ, Palmer CR, Castaigne A, de Leeuw PW,
Mancia G, Rosenthal T, et al. Morbidity and mortality in
patients randomized to double-hlind treatment with a
long-acting calcium—channel blocker or diuretic in the
International Nifedipine GITS study: Intervention as a

- B4 —



Goal in Hypertension Treatment (INSIGHT). Lancet
2000;356:366-72. ‘

26) Julius S, Kjeldsen SE, Weber M, Brunner HR, Ekman S,
Hansson L, et al. Oulcomes in hypertensive patients at
high cardiovascular risk treated with regimens based on
valsartan or amlodipine: the VALUE randomised trial,

- Lancet 2004:363:2022-31.

27) Nissen SE, Tuzcu EM, Libby P, Thompson FD, Ghali M,
Garza D, et al. Effect of antihypertensive agents on
cardiovascular events in paﬁents with corcnary disease
and normal blood pressure: the CAMELOT study! a
randomized . controlled trial. JAMA 2004,292:2217-25,

28) Bakris GL, Weir MR. Angiotensin—converting enzyme
inhibitor?associated elevations in serum creatinine’ is
this a cause for concern? Arch Intern Med
2000:160:685-93.

29) Martin U, Coleman JJ. Monitoring renal function in

__65_

Side:effects of antihyperterisive drugé

hypertension, BMJ 2006,333:896-9.

30) Matchar DB, McCrory DC, Orlando LA, Patel MR, Patel
UD, Patwardhan MB, et al. Systematic review:
comparative effectiveness of angiotensin—converting
enzyme inhibitors and angiotensin [I receptor blockers
for treating essential hypertension, Ann Intern Med
2008:148:16-29.

31) Verma S, Strauss M. Angiofensin receptor blockers and
myocardial infarction. BMJ 2004:329:1248-9,

32) McDonald MA, Simpson SH, Ezekowitz JA, Gyenes G,
Tsuyuki RT. Angiotensin receptor blockers and risk of
myocardial infarction: systematic review., BMJ
2005:331:873. '

33) ONTARGET Investigators, Yusul S, Teo KK, Pogue J,
Dyal L, Copland I, Schumacher H, et al. Telmisartan,
ramipril, or both in patients at high risk for vascular
events. N Engl J Med 2008:358:1547-59.



