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Background and Objective: Atorvastatin has one of
the highest rate of prescribed medications at Queen
Sirikit Heart Center of the Northeast, Khon Kaen
university. When generic drugs that were equivalent
to the original drugs pharmaceutically produced, the
generic was included in the list of Hospital medicines

at Queen Sirikit Heart Center. However, the original
atorvastatin was still available. The original drug was
in crystalline form whereas the generic form was in
amorphous form. The main objective of this study
was to estimate the cost-effectiveness of crystalline
and amorphous atorvastatin for the secondary
prevention of cardiovascular disease at Queen Sirikit
Heart Center of the Northeast, Khon Kaen University.
Methods: This was a retrospective study. We reviewed
the database and medical record of patients whose
treatment regimen had been switched from crystalline
atorvastatin to amorphous atorvastatin and who had
undergone treatment with each polymorph for at least
six weeks. Effectiveness was determined based on the
proportion of patients in whom the treatment goals
were achieved according to ESC/EAS 2016 guidelines
(LDL-C goal < 70 mg/dL). The cost-effectiveness ratio
target achievement rate (CER-TA) was determined for
analysis of cost-effectiveness.

Results: Of the 2,185 patients who had received
amorphous atorvastatin, 951 had been changed from
crystalline atorvastatin to amorphous atorvastatin for
secondary cardiovascular prevention. The mean LDL-C
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of amorphous atorvastatin was less than that of
patients using crystalline atorvastatin (mean + SD:
92.24 +40.2,96.92 + 40.8 respectively), a result which
was statistically significant (p <0.001). The proportion
of patients in whom treatment goals were achieved
through treatment with amorphous atorvastatin was
26.3 % and crystalline atorvastatin was 21.4%, which
was also a statistically significant finding (p =0.001).
Results of cost-effectiveness analysis found that
CER-TA of amorphous atorvastatin was lower than that
of crystalline atorvastatin (136.4 and 440.4 baht per
proportion of patients who achieved treatment goals).
Conclusion: The CER-TA of amorphous atorvastatin
in the secondary prevention of cardiovascular disease
was lower than that of crystalline atorvastatin.

Keywords: cost-effectiveness, atorvastatin, LDL
achieve goal, crystalline form, amorphous form
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granluiuludennguainiuduiivseansamly
ﬂj'ﬁamzﬁu low density lipoprotein cholesterol (LDL-C)
WL high-density lipoprotein cholesterol (HDL-QO) 210
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WonRaUnAvesUsEwelvg wugd il simvastatin (81
Tutgdemanuvewd dd «) Wusdausnsauiunis
ﬂ’mﬂmmmLa“U’i”Uwqﬁﬂiim Tunsdliild simvastatin
40 un. Anrany 6 Waukdilaunsanuseau LDL-C 1a
putimane vieiRnenslifausyasd uuslrudey
Ul atorvastatin dedneglutiyTemdnuviand tad ¢
Whmnglumsshnanglufiuludengslunisdesiunis
1Aim atherosclerotic cardiovascular disease (ASCVD)
£1994m1 European Society of Cardiology (ESC) and
the European Atherosclerosis Society (EAS) Guidelines
for the Management of Dyslipidaemias 2016 Iuﬂam/]
mmmLaaammﬂmamim@ﬂiﬂmhLLamaamaam AU
\Wvsneveansnulst LDL-C < 70 meg/dL Wiasouaz
N15aRAIV9TEAU LDL-C > Soay 50°

miﬁﬂ‘w’muwuﬂi dnsna (Cost effectiveness
analysis; CEA) maﬁmﬂammmwﬂmumwmﬂwlmulma
Jeong waz Ay’ Hsanerunaiwus 1w ﬂsﬂsaa Uszine
inwid &audd . 2009 81 2015 Tasnsiau LDL-C
reduction rate (CEA-RR) wag LDL-C target achievement
rate (CEA-TA) WU7181 rosuvastatin 20 mg 3 CEA-RR

#1n37 atorvastatin (8.1 neaa1s/3euazn15ana1v0s
LDL-C vs 15.9 poaans/sovazn1sanasusy LDL-C, p
<0.001) usl CEA-TA lalunnsineiu Tuussieaidu 8nns
ANwLlUU meta-analysis AausvU A7, 1993 §13 2003 1WTBU
Wisuduyuuszansuavesenanludunguainiu wuil
atorvastatin 10 un./4u mmuﬂummﬂwamuawisu
Wieusorarlunisansyau LDL-C 599a911AD simvastatin
10 un./3u laedlyadseseeay LDL-C ﬁaﬂaaaéﬁ 11-23
waz 12-21 gls Mua1AU wagdanudn atorvastatin Ay
ﬂ:ummmnamLﬁuuﬂumaLﬂiaumejuuamluﬂﬁammu
LDL-C T@mlﬂmma (91989 UwUINIG NCEP ATP 111)°
uenanilfsiinis@nwlunguriae familial hypercholes-
terolemia LiediaTgAunuUsEdndna Wisuiigy
314 atorvastatin AUNITINITINVS atorvastatin AU
ezetimibe \igufungualuan 1nen1siiAeiduny
UseAnSnaaindmnsndui unuuszdnsuadiuiiy
(incremental cost-effectiveness ratio; ICER) 1ummum
VOITTUUFUANVOIUTEINAALUU WU atorvastatin
m‘mmaaamﬂwmumﬂsuawamamnam

mmuﬁiumﬂim Rattanakunooprakarn H wazagle®
lafnwdunulszansuaves simvastatin, atorvastatin
LazN1T5N®ITINYDY atorvastatin AU ezetimibe GL‘L!N‘U’JEJ
FausyRdulsaumiy violsamlawasvanaiden la
N15ATIERAUUUSEAVENAIN ICER Tuyuuesvaslss
NYIUA mamiﬂﬂmwm’l atorvastatin uami’lmumu‘wu
ﬂiuawﬁmammwmwam (ICER 561.1 UIMABsPEazns
AAAIUBITEAU LDL-C @iy wag 345.9 umnodndiu
maaaﬂ;amﬁqLﬂmmBmisnmmmgﬂumumu)

\W9931n atorvastatin dneglungy high intensity
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(stability) 8ns1n15azany (dissolution rate) wazda
Uszdndua (bioavailability) 31nn15ANYIURY Kim wag
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1mmu1ul,aamm 2 3Uuuu mﬂmmummwmumu LDL-C
mm’mma (mmummwaq ESC/EAS 2016) lnegUae
maq"LmummaaﬁULmuasmuaa 6 aﬂmmmvmami
#13295¢AU LDL-C lmmu 9 LU uummmﬂaauimmu
g1 FIUAUAUNUAIEN (mqaamuwumamuamiaainm°1

wnImedeveunny) lnesiunudeyadoundaiysyuy
ARLTIADS Wagnumuysianisitenanlutiuludenain
nysslowvesUlsusiarsy fuhesediifinisuivanyie
meumaqEJ'1amlwuluLaamﬁuumauiumwimmmaua
uaaIu15aUsuvUINeN atorvastatin lmuﬂimw3”fﬂv
LDL-C lailamnandnung mmummwlmumimaauiﬂ
LLUU‘UmmmmULLUUNaﬂLﬂusULLwaammu LLmLUaau
ﬂaummuﬁﬂuuuwaﬂ LLaumﬂ’wwlmumaumﬂmﬂgmm
3ENINYINU atorvastatin wazdn1IUSUTUINEITENRING
M35 AgnAneeNIINNISANY NTIATIEINIEHR
1§lUsunsu SPSS version 19 AipsigsiadABanssaun
dwsuteyailuveiae lau ina Usyinlsasiu Use iR
13d9A indication for secondary prevention 8189
Tusfunguduiifiaeleiu uay &mmﬂmﬂgmmﬁummm
ImwamLUummmLaviaaay mmamama UDGRETE
nanfisinnseTasEdy LDL-C uanaduriafouasaiudos
WUNIATEIY Y58 58 1UkasNdEIEnI19A905 IVE
(Median + interquartile range; IQR) NSAN1INTEANUVDY
Foyaluiluund dmiumsiSsuiiguszauluiuluben
ﬂE]uLLa““ViaQﬂ’]iLUaEJUTULL‘U‘UEJ’] 1°Uaam paired samples
T-test LLawLﬂiaumaummumhwmvm LDL-C U559
Whnnne Aesieilagly Chi-square test Tnsnsvadou
eadn Avuasziuaudeiu (confidence interval)
foway 95 nislimsziaviiodndauunneised ey
dfAyn1sadi dlo p <0.05 NTIATIZRUYUUTEENSHE
manmaauuamauﬂaauﬁmmum Imammmmamwmu
muﬂqumaﬂiuamma 1 %18 (cost effectiveness ratio;
CER) AUI04RIN

CER-TA* (Un/%) =
achievement rate (%)

* CER-TA = Cost-effectiveness ratio (target achieve-
ment rate) o

NSANEIASIRLANIUNNTRINTUNSUTBITSEEITUNNT
Weluuywd Imaﬂmuﬂiiumsaiaﬁisumiwﬂuuuw
WnANeSeveuLAY luiilasanig HE601495 Wioud 4
iu.A. 2561

yearly cost (Un)/target

NamMIANE

ﬁuamamﬂmu%auaﬁww Medtrak Wag Health ObJeCt
%muwﬂamﬂm 9 uInerdeveunny Tugaetuil 1
u.A. - 30 {.8. 2560 SJN‘LJ’JEJVlVLﬂiUEJ’] atorvastatin
3ﬂLLuuaammuwwm 2,185 518 (@UAUIN SWaw ator-
vastatin sandoz) LUumUa8‘1/11@5Uﬂ'131,ﬂa8ua’1ma’1ﬂiﬂ
WUUREN 971U87U 1,877 518 lmummmumsﬂaaﬂumi
LﬂmiiﬂwflwamaamLaammwmaﬂu 1,804 518 (Sevay
82.6 mamﬂwmlmumaﬂLLwaammwmm) wazilua
mimmmawgummimqmuLaaulﬂu 951 518 mmuw
ﬂ:;&wumuﬂﬁvammnmavwau (AU 1,877 518) WU
ammhwmﬂﬂﬂaaﬂmﬂmiﬂﬂm 926 518 lneSoeay 84.6
Guaamha‘manﬂmaaﬂLﬂuwmwmmamimmﬁwaﬂﬂgumnﬁ
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mii’]mﬂumimmkwﬂaLLavuaamaammumam ag
N‘U’J‘c’JiEJEJﬁ‘” 7.6 Lﬂuwﬂwmlmumimwumaﬂ ey
3ﬂLLuuaam%m liifle 6 ﬁ"dm‘m (62 978 LAy 8 318 AU
mm‘u) (i‘d‘w 1)

muiwmﬂumhmwmﬂa (5ouay 68.8) mmmaaa
63.8 + 9.8 U twtiniade 63.8 + 12.0 Alandy Lﬂumma
LW 348 518 (5e8ag 36.6) mmavmmmu‘[awmﬁm
Py 434 518 mﬂﬂ‘mmL‘dummwaﬂamma’mmauwuwaam
Laam/ﬁammm‘m‘mﬂLuawaamaawﬂa (5088 85.4) 994
aqmvﬁuwﬂwmﬂi yiRnisiinn1igiilavnnifen
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iuswmamn‘mam Ao enlungu thiazolidinedione (o
ay 4.2) mamlﬁuuuslmaamﬂamauwmmaimmmmamu
Ingyda gemfibrozil (Sowaz 6.7) mmﬂ‘um amiodarone
wae diltiazem TugUhe 4 578 wag 11 578 mud1du (11319
7i1)

Imawuﬂwmummﬁc’iﬂwiﬁ%’uﬁaﬂmﬂﬁa 40 un./u
(i‘ULL‘U‘UNaﬂ 715 918 LAy siJLLwaammu 716 918) 1019
USuiasuaunngn 29 51e Imamumiﬂimwmmmm 26
378 USuanuinen 3 EMCIEETE L’Jﬁ’WIiJﬂﬁGli’Jf\]i”@U
LDL-C ﬂauu,a“Maamsmaausﬂuwm WsanfuUdsy
sunuue Wu 100+ 17.4 aﬂmw wag 17.9 + 15.0 dUasi
(Median + IQR) mua1au szAU LDL-C uag total
cholesterol ¥eWid@BINFUAAINLANANTUBE19H 1Y
AAYNNIEDA LALINUAMULANAIIDITEAU HDL-C Lag

HUnevianun 2,185 518 filasuen atorvastatin jUkuvedmgulugas
1 uns1au e 30 fquigu 2560

Fwrndeyannszuuneufiuneivedlsanguna : sWagn ATORVAO)

fUae 1,877 318 fldsumsiddeusiunaingduuusdn
(FnudeyarnszuuneuianeTvedlsmeua : v
LIPITOR40)

v

HUae 1,804 318 7ildSuen atorvastatin dmsunmistesiunisiin
Tsalauasnaenidenwuuyfeni

fe 783 318 Tnanssluiuludenlinssnuteului
AU

- wammdauméaum YA 9 Lau 271 518

- HARSIINAWUALULT WAL 9 WWow 424 518

- lsifinansaeneuldsuen 88 518

fUae 70 510 li5uen atorvastatin Aewllesliifis 6 dUas
—>| - sUuuunEn 62 519
- guvuedugiy 8518

Y
mha 951 578 Imsumsmaﬂusmmum atorvastatin ﬁﬂﬂ‘jﬂLLU’UNaﬂm
LUusUquaammu Tugae 1 unsiay 8 30 guieu 2560 waziidouly
wmwmummuﬂummw

U 1 msdndeniiaeiiiorhnside

A51adt 1 zﬁ”wm:ﬁ"ﬂﬂmaaﬁﬂw (N = 951 718)

3y (Gowaz)
WA 98 654 (68.8)
91 ANAAY + SD 63.8 + 9.8
thwidn duade = SD 63.8 + 12.0
Uszinlsnsau

TsnnuAulaing 434 (45.6)

15ALUINIIUY 348 (36.6)
UszIaniesany

Q‘uw 90 (9.5)

fuueaneged 34 (3.6)
Indication for secondary prevention
(ASCVD)

Post PCI/CAGB 812 (85.4)

Acute coronary syndrome 786 (82.6)

History of MI 655 (68.9)

Stable angina 43 (4.5)

Prior stroke/TIA 23 (2.4)

PAD/ Post arterial revascularization 25 (2.6)
Antihyperglycemic drug (VurnenAsi
AADANITINYN)

Thiazolidinedione 40 (4.2)
granlviunguduiiguaelésu (vunnenasil
AADANIIINY)

Gemfibrozil 64 (6.7)

Fenofibrate 11 (1.2)
Drug interaction (wmmmﬁmaaﬂms
$nwn)

Amiodarone 4(0.4)

Diltiazem 11(1.2)

nu8we ASCVD; atherosclerotic cardiovascular disease,

PCl; percutaneous coronary intervention, CAGB; coronary
artery bypass grafting, Ml; myocardial infarction, TIA; transient
ischemic attack, PAD; peripheral artery disease

triglyceride é’mdaummé’ﬂwﬁizﬁu LDL-C lemsidnviang
Ve lUFULUUREN kae JULUUadMEIY dauuansing
Ausgrelitloddgnisada (Govay 21.4 uag 26.3 AUEIAU,
p =0.001) LLa“’ﬂaiJ‘V]vLﬂi‘UEH atorvastatin Ul UUeHMg U
;Jmu'mummLaaamaﬂumaﬂmm’mawimum atorvas-
tatin ULUUKEN Faflanuunnensiuegediteddeyms
ana Imamummmmaamaﬂumﬂ Y9 lUFULUUNEN
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uazgUuuvaduzIY ash?‘i 9,448.1 + 3,221.1 U Wag
3,585.5 + 1,264.9 U A 9iu (mean + SD, p <0.001)
L@Jmmswmmwuﬂiuamwammm atorvastatin #1@®4
Uk ImaﬂiuammaﬂiuLuumﬂammmammwmia
L‘t’]’mmamﬁﬂm wmmumuﬂi”awawa (CER TA) U89
ﬂamwim 3U atorvastatin ‘i‘LJLL‘U‘UEJamm‘u #1171
atorvastatin JULUURNAN (573t 2)

a J

D13
Wesnelusuuuvedugiu lasun1siiaisanain
ANIIINISNdYNTTILAzN U Avedlsane1una T

Lsuﬁmuss'«aaaiuumsuwuamuwﬂaaiﬂm°1 wszsfuend
mummmummammwanmmmmwumm&mmsu
SNGRME maﬂmummﬂmwﬂiimmimmma g1 Feinanu
wineufugfunuumesundunssy feilsmeuna
Feldfmunldtesn atorvastatin Tugunuvadugiu
mmmuaﬂuimwumaﬂIumﬁaaamwi“ﬂuammwmwm
Lwamaammummmﬂuaﬂiawmma mmﬂmmﬂums
ﬂﬂ‘w’]LL‘U‘UEJE]“LJWN‘i]’]ﬂﬂ’]ﬁ/mi/]’mﬂiu’mf\]’]ﬂL’JGUiuLU&J‘L!LLau
mumamaius UUﬂauwamaimmwmmma m&f[,uma
‘Vi’ﬂfﬂaiﬂm 1 URINYIGIUDULAU ezmmuamuwmma

a

JEAUARE Al 'WmmmLawwnqmQﬂwmlmumamlmuu

U

A13197 2 M3lden atorvastatin wagunuUsEavnadeseauluiuluden (N = 951 918)

FULUUKEN suluvadngy p-value

uINY Atorvastatin (Un./7u) n, Speay)

10 1(0.11) 1(0.11) N/A

20 122 (12.83) 112 (11.78) N/A

40 715 (75.18) 716 (75.29) N/A

60 32 (3.36) 34 (3.58) N/A

80 81 (8.52) 88 (9.25) N/A
FrurudUneiisinisuFuruine (319)

KaIuInEN 26 N/A

AAYUIAET 3 N/A
szaIATiin1IA5793dU LDL-C dumaud fundsusUuuue,

Median + IQR (&Un1) 10.0 + 17.4 17.9 + 15.0 N/A
seaulvsiului@an*: mean + SD, (mg/dL)

- LDL-C 96.92 + 40.82 92.24 + 40.22 < 0.001

- HDL-C 43.98 + 14.45 44.78 £ 17.03 0.205

-TG 150.44 + 83.27 150.27 + 83.28 0.896

-TC 15750 £ 45.00  152.49 + 47.75 < 0.001
Sauflaeiiussglimaneg

Uiiql,ﬂmma, n (508ay) 204 (21.4) 250 (26.3) 0.001"
AunNy

AU AL (U1W/day) 24,616.8 9,342.0 N/A

Funuae (Vn/d) 8,985,132.0 3,409,837.4 N/A

Funuads (Vv/aw/d) 9,448.1+ 3,221.1 3,5855+ 1,264.9 < 0.001*
CER-TA} (Uw/3ouaz) 440.4 136.4 N/A

*p5enlay paired samples T-test, T 3AT1ElAY Chi-Square test
+ CER-TA = Cost-effectiveness ratio (target achievement rate), CER-TA (U%/%) = yearly cost (U)/target achievement rate (%)
WU IQR; interquartile range, LDL-C; low density lipoprotein cholesterol, HDL-C; high-density lipoprotein cholesterol, TG; triglyceride

cholesterol, TC; total cholesterol
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