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melasiilwdenfindnd Whasoteuddnfdonald
Usemnshumnnidetiavioduthennlsavaanidan
s Wosmnseiueaasinosoasin (total cholesterol,
TC) UayIzrULaafLaanalaanasaa (low-density lipo-
protein cholesterol, LDL-C) ﬁmmﬁmﬁuﬂ@am@ﬁmﬁ@m
mafnazEanMamennlsevaaaidasinla sifavn
ML TC 930 LDL-C asazanasnanemaideslunsiio
masdemmeanisemsanidanilal: Tagiumesnm
amzlasinluidenfinindussnonde msUsuwaen
WoANTIIMITITIUTAR UazmT enlunga 3-hydroxy-3-
methylglutaryl coenzyme A (HMG-CoA) reductase in-
hibitors ayfvaslwiBnueda (fibric acid derivatives),
bile acid resin, niacin u,azméj'“ué'”“aﬂﬁ@m%mal,aamasaa
Foennea HMG-CoA reductase inhibitors flulseAv5un
uaeienildaasys LDL-C mﬂﬁq@” lowsnasnilasiums
Lﬁoﬂimaa@Lﬁa@ﬁﬂﬂ@?ﬁamﬂmﬁﬁmﬁuﬁgmi (primary
prevention) LLaz‘VJ@meI (secondary prevention)® %ﬂﬂ@
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Soeas 24-37° uavaRdaMMEANYNEINAR [esaray 22' 9
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LDL-C fanowithvianeaas NCEP-ATP T1I (2) Saeazaas
fhefifeamslifslsvasdanmsldman ldungs
HMG-CoA reductase inhibitors (3) e mniusvastiade
¢hae) flamsanzsi LDL-C i lemnannamidthmans uay
(4) syaenms|Fenanlashunga HMG-CoA reductase in-
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Fimat @hl,f]mmummﬁm iy dmSumslienzideys
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a1y (weie = 45 T inemie = 55 1) 289 88.9
vifaTauaT* 60 185
mﬁgm‘uq‘w% 14 43
lsneamaisilafings 248 76.3
3¥9U HDL-C < 40 mg/dL 46 14.2
9¥¢U HDL-C = 60 mg/dL** 77 23.7
Saniladeides
0 fady 33 101
1 {23y 90 27.7
2 12y 142 437
3 {2t 52 16.0
4 12y 8 2.5
steuanes
%; CHD or CHD risk equivalents*** (10-year risk > 20%) 226 69.5
1hunany; = 2 risk factors (10-year risk < 20%) 50 15.4
@‘1:1; 0-1 risk factor 49 15.1

HDL-C = high-density lipoprotein cholesterol; CHD = coronary heart disease

=1 A @) A (% 1 A 1 A =)
* myvwmwmulu%@waamma@mYﬁ;naumfg 55 1 lwerme uaenauee 65 U?uawmﬂzyo

** {JasenFengIay

*++ CHD risk equivalents = ilenaibeasisuyhlaaaanidoniala 1w gihelaunu didnmevasndaaunsudoan ldun

A 1 A d‘ 2 1 A Y/d’d nl’ Aa A % A a2 2 U
Z?ﬁ‘l/‘iﬂé?@!,ﬁii?@l,l,@\?ﬂ?uifﬁ'l&/ Wﬂ@@éﬁ@@LL@dW?’)@J[ﬂJWBJ ‘Vl?@fz\/‘}’lﬁ\lﬁ?7JJLﬁFJ\72%ﬂ771,7'7@7%@7/75?67@!,@9@7/7?tz%m 10 Tnemhannna

Foeiag 20
# i lerivsie 325 At

NANNTINY
R L7 ° ! ) [} |
anmsAnEeda 326 an wuh fthedlng
[ A b4 ¥ [ LY
e Govag 517) sonndasiugiheuanmelasiy
= Aa a A Y a ﬂdl
lAoaRenng (swemitesneag 54.3) Neneaie (mean X
SD) 63.4710.85 T aneenam 28 T uavenygege 90 11 low
oeflutsany 61-70 T snnfig (Gowae 33.5) Foduenefifin
fladuidamasmaifinlsenaoadontila dihedmlad
piAwayImiangarmamuas (Souay 72.4) waviee
Paouma (Gouag 14.2) Fnamlnnie r9vms Govay

38.4) wausithu (Geeag 27.3) BvBmesnmmenagulng
dnldt Gewag 70.2) lsanidusndmlnaifalsnamnasiu
N o o A
Ia‘w@@a Gowag 76.3) uazlsnurmam (Soeay 44.3) Faidhs
fladuifusrasmaiialsansaniianinla dayaiilives
L7 1% A Aa A % A
fihedmenuiFasunsiinlsevasaiiantilaaems 4
enae sunga HMG-CoA reductase inhibitors Waali

4 SV 4 a
NTWN 1 wae 2 Fawud Taduesdhanmusnnigaae
A [ a L7 [l A [
0 sasnsnAnlsnemadiulafings fihesmlgdiasey
ey 2 i uaslinnuiesumafislsevassiion

s el . d .
NIFITUNNENITUN T9 58 aliun 3 nsngnen-nuenen 2548



D:\Zoom\Zoom\Journal\b8(1)\Blood.p65

194 PAws NRNGIF Loz

as1efl 2 N5 denanlashungn HMG-CoA reductase inhibitors 289t}

ms‘l‘ffﬂ‘mam:ﬂw wustle (A Saeazaasnihe

R e

Simvastatin 218 67.1
Atorvastatin 92 28.3
Pravastatin 9 2.8
Fluvastatin 6 1.8

a A Yo
BWA LL‘élz‘Il%’lﬂEI1°(INuﬂ’JEIvlﬂ‘iﬂJ

Simvastatin 10 mg/day 146 449
Atorvastatin 10 mg/day 64 19.7
Simvastatin 20 mg/day 50 15.4
Simvastatin 5 mg/day 14 4.3
Atorvastatin 20 mg/day 13 40
5%61* 38 11.7
Suashdenfiny
Simvastatin-Warfarin 7 2.1
Atorvastatin-Fenofibrate 4 1.2
Simvastatin-Digoxin 4 1.2
Atorvastatin-Digoxin 3 0.9
Simvastatin-Gemfibrozil 3 0.9
Simvastatin-Fenofibrate... 3 0.9
By 11 34
stuzamfiuwndiia
8 denA 132 406
12 &omh 119 36.6
4 fienh 47 145
16 SionA 13 40
10 dilonA 6 18
é%ﬂ*** 8 2.5

# Smaugiherome 325 au

*  simvastatin 30, 40, 50 mg/day, atorvastatin 5, 40 mg/day, pravastatin 10, 20, 40 mg/day, fluvastatin 80 mg/day

** atorvastatin-gemfibrozil, atorvastatin-levothyroxine, simvastatin-cyclosporin, simvastatin-clarithromycin,
simvastatin-verapamil, simvastatin-diltiazem, fluvastatin-warfarin, fluvastatin-gemfibrozil

%2 6, 14, 18, 20 &AM

T gihe 1 718 J3ziu ALT > 3 whaasengegazaseung
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aafl 3 Souavasihefiansyiy LDL-C fanaithvang uenmsmiiauasenanlashungs HMG-CoA reductase

inhibitors 9 [}:J:‘L'J’J Hiéﬁ U

Awandthe (%)

#fiavasen 80 LDL-C 4 am LDL-C laifis 528
naidhvang  nawidhusne
Simvastatin 103 (47.2) 115 (562.8) 218 (100.0)
Atorvastatin 47 (561.1) 45 (48.9) 92 (100.0)
Pravastatin® 2 (22.2) 7 (77.8) 9 (100.0)
Fluvastatin* 3 (50.0) 3 (50.0) 6 (100.0)
5 155 (47.7) 170 (52.3) 325 (100.0)

*gu1neneedsmaniae 919 Widudunuiiooedssns
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a , A vy s
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Y .o o . oy
Sy 51.1 maseulumaed 3 puengmlrgfidihe
1¢%ufle simvastatin W atorvastatin 10 Aaan3ue s
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Souny 445 uarioray 53.1 museulumad 4 Suasis
ENTINLANNTIAAREYDdEN simvastatin U warfarind1vsy
L7 :dl % . . | L . U
Aihef sy simvastatin 330 fenofibrate wudthe
1 Tefiayiy ALT g4ni 3 whaasigigaaasentng daya
svlsvAnBuauansligli 1 Tnemuh dtheswomlszanns
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¢ lranasishvanemaamme swneenilalsiieme aaan
Aa P @ v Xo ! !
auMINeenidUsansHe Wi wananidmunngs
fihefinesesi LDL-C fanasidhvane|diioe figafioiae
PRlemaFsEiUge TesonndasUNaN AN L-TAP()

s el . d .
NIFITUNNENITUN T9 58 aliun 3 nsngnen-nuenen 2548



D:\Zoom\Zoom\Journal\b8(1)\Blood.p65

196 PAws NRNGIF Loz
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inhibitors 91 Biﬂ’J EJVLGQWJ%"LI

Awandithe (%)

tiiauasen 8a LDL-C 3 @@ LDL-C laifis 59
wasmidhuwang  neaidhvane

Simvastatin 5 mg/day* 10 (71.4) 4 (28.6) 14 (100.0)
Simvastatin 10 mg/day 65 (44.5) 81 (65.5) 146 (100.0)
Simvastatin 20 mg/day 23 (46.0) 27 (54.0) 50 (100.0)
Simvastatin 30 mg/day* 1 (50.0) 1 (50.0) 2 (100.0)
Simvastatin 40 mg/day* 3 (75.0) 1 (25.0) 4 (100.0)
Simvastatin 50 mg/day* 1 (50.0) 1 (50.0) 2 (100.0)
Atorvastatin 5 mg/day* 5 (50.0) 5 (50.0) 10 (100.0)
Atorvastatin 10 mg/day 34 (53.1) 30 (46.9) 64 (100.0)
Atorvastatin 20 mg/day* 5 (38.5) 8 (61.5) 13(100.0)
Atorvastatin 40 mg/day* 3 (60.0) 2 (40.0) 5 (100.0)
Pravastatin 10 mg/day* 0 (0.0) 2 (100.0) 2 (100.0)
Pravastatin 20 mg/day* 2 (40.0) 3 (60.0) 5 (100.0)
Pravastatin 40 mg/day* 0 (0.0) 2 (100.0) 2 (100.0)
Fluvastatin 80 mg/day* 3 (50.0) 3 (50.0) 6 (100.0)

L 155 (47.7) 170 (52.3) 325 (100.0)
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Aiheudazney lasamziiheifenudasumaiala
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R % L I V) v 1%
manEMUANNLRANUWLN HUETREaE 14.1 LAY
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reductase inhibitors FIGINNMANMANUNTANLIRL
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) YA o = Y v Aa o
M 33ne Indldsstiu madnmitliwudieffiszsy
ienlss] creatine kinase (CK) Wingaifiv 3 whaasehgsga
! A d‘ Aa Ay a ¥
gasend snaflasanlemalumsiiaditosiesiora:
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M1519% 5 M3 kRLEaIAAND
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1hadlaanaaiiie 38 11.7
1n gy 4 12
Afige 2 06
AST > 3 times the upper limit of normal 1 03
ALT > 3 times the upper limit of normal 2 0.6
CK > 3 times the upper limit of normal 0 0
ey 2 0.6

T 49 15.0

AST = aspartate aminotransferase, ALT = alanine aminotransferase, CK = creatine kinase
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mafl 6 TTadufifinademsansys LDL-C Wldmanasithnany @eyadsemmmn)*

{lajy Category No. (%) of No. (%) of 0dds ratio Wald 95% Significance
patients# patients not Confidence
achieved LDL-C interval (CI)
goal##
FEAUANHFEN TENUG 226 (69.5) 147 (65.0) 9.535 4261-21.333 < 0.001**
SLAULUNANY 50 (15.4) 15 (30.0) 2.196 0.833 - 5.789 0.112
JEAUG 49 (15.1) 8(16.3)  Reference group
lsevaanidon Fulsn 77 (23.7) 48 (62.3) 1.709 1012 - 2.8887  0.045**
'1}1”361,?\] ML@%I‘S@ 248 (76.3) 122 (49.2)  Reference group
sy Fulsn 144 (44.3) 91 (63.2) 2.217 1416 - 3.471 0.001**
ML@%I‘S@ 181 (65.7) 79 (43.6)  Reference group
55611 TC > 240 mg/dL 35 (10.8) 28 (80.0) 7.027 2.926 - 16.874 < 0.001**
200-239 mg/dL 75 (23.1) 59 (78.7) 6.478 3.478 - 12.064 < 0.001**
< 200 mg/dL 204 (62.8) 74 (36.3)  Reference group
20U TG > 500 mg/dL 2 (0.6) 2 (100.0) 217.43 0 - 2.9x1010 0.573
200-499 mg/dL 44 (13.5) 28 (63.6) 2111 1.077 - 4.141 0.03**
150-199 mg/dL 61 (18.8) 38 (62.3) 1.993 1.108 - 3.585 0.021**
< 150 mg/dL 203 (62.5) 92 (45.3)  Reference group

TC = total cholesterol; TG = triglyceride

+ fadeii [ilinasiomaansest LDL-C [silamanamidhmne laun wer plidwn ondw Snsmesnmmening tseia
ﬂ3@1/@%’3ﬁﬂzyw?mmmﬁufwma@Lﬁa@ﬁﬂaﬂ'aumg/ 55 ﬂ?umﬁmmmsﬂ'aumgf 65 Tluwemia naguLYa lsnans
“ T 4 E . ax S A~ \a ¢ - « Ho o
@u[mw@o IWEITIEVIDIE/GNIG 45 Taul INEIELNYIDE/GNILLG) 55 Tyl sl lsvace afinvacenan asiuils see
anuEslumafinlsanaanidanialathunan seet TG > 500 Jadnsueiawndans seei) HDL-C < 40 Aadnsuso
IPTANT NETIETIGULNT INEVEIgLYNT

* Juesheiynaden p < 0.05
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mswf 7 hiufiinademaansesu LDL-C llEmannmidhvany GoyadBum*
{laje Odds ratio Wald 95% e By Significance

Confidence

interval (CI)
J¥eU TC 1.029 1.021 - 1.037 1.323 < 0.001**
20U TG 1.005 1.002 - 1.008 1.0561 0.004**
5% LDL-C 1.068 1.052 - 1.084 1.916 < 0.001**
manuswdastilatiy 1.013 1.001- 1.025 3.67 0.031**
mansudantrilanme 1.024 1.003 - 1.045 1.259 0.026**

TC = total cholesterol; TG = triglyceride; LDL-C = low-density lipoprotein cholesterol

« s ifinasomsanseay LDL-C Bildmunasithwngldun ey szemaaiiumenin smaumemseniigielasy

iautladenFenaagiloe e lFaeenan asiusomssnm 1 @59 52y HDL-C, AST. ALT uay CK

** QseynNanen p < 0.05

# wneis lamadigiheaaseit LDL-C Iildmmnaeidhvany dioehasstfadeusisdu 10 e

51l 1 Sevazansiheficnsnsnanszs LDL-C |dmanamithnangeas NCEP-ATP TIT (N = 325 @)
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Evaluation of HMG-CoA Reductase Inhibitors Utilization in

Outpatients at Phramongkutklao Hospital

Chutiporn Kitiyadisai, Supakit Wongwiwatthananukit and Nakarin Sansanayudh*

Department of Clinical Pharmacy, Faculty of Pharmaceutical Sciences, Chulalongkorn University

*Cardiovascular division, Department of Medicine, Phramongkutklao College of Medicine

Objectives: To evaluate the effectiveness, safety, and cost per visit of HMG-CoA reductase inhibitors utilization
and to examine factors associated with low-density lipoprotein cholesterol (LDL-C) level reduction not achieving
NCEP-ATPIII' goal. Study design: Cross-sectional descriptive study. Patients and methods: Three hundred
and twenty-five outpatients receiving unchanged dosage of HMG-CoA reductase inhibitors for at least 6 weeks
were studied and recruited by using convenient sampling method. The study was conducted between May 26"
and June 30" 2004. Data was collected by patients interview and reviewing OPD cards. Results: Overall, only
47.7% of patients achieved their LDL-C goal according to NCEP-ATP IlI. Patients with low, moderate, and high
risk categories could achieve their LDL-C goal by 83.7%, 70% and 35%, respectively. Adverse events were reported
in 15% of the patients. The most common adverse events were muscle pain (11.7%) and headache (1.2%). The
median of HMG-CoA reductase inhibitor cost per visit was 450 baht (range from B37.50 to B11,700). Predictors
of failure to achieve LDL-C goal were (1) patients risk category (high risk VS low risk; OR = 9.5635, p < 0.001), (2)
diabetes mellitus (OR = 2.217, p = 0.001), (3) coronary heart diseases (OR = 1.709, p = 0.045), (4) total cholesterol
level (OR = 1.029, p < 0.001), (5) triglyceride level (OR = 1.005, p = 0.004), (6) LDL-C level (OR = 1.068, p < 0.001),
(7) systolic blood pressure (OR = 1.013, p = 0.031), and (8) diastolic blood pressure (OR = 1.024, p = 0.026).
Conclusions: Nearly half of patients could not achieve their LDL-C goal, especially patients in high risk group.
Thus, healthcare professionals should be aware of these findings and explore any strategies (e.g., select the ap-
propriate and more potent lipid-lowering therapy, advise patients for more aggressive lifestyle modification, and
control and prevent factors related to LDL-C reduction) to reduce LDL-C more effectively in order to prevent and
reduce future undesirable outcomes of dyslipidemic patients in Thailand.

KeyWords: ® HMG-CoA reductase inhibitors ® Effectiveness ® Safety ® Cost per visit ® QOutpatients
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