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The Prevalence of Statin — Associated Myopathy

among Outpatients at Chonburi Hospital
Rungwit Hearabut MD.*

Abstract

The purposes of this descriptive research were to study prevalence of statin - associated myopathy among
outpatients at Chonburi hospital, risk of myopathy from using statins with another drugs, and relations between
doses of statins and liver function, kidney function, muscular function. The samples were outpatients using statins
at Chonburi hospital. Data were collected between January 2018 and December 2018. Data were analysis by using
descriptive statistics such as percentage, mean, standard deviation and inferential statistics including chi - square
tests, logistic regression.
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The results revealed that most patients were using simvastatin (94.45%). The prevalence of statin - associated

myopathy was 6.9% with simvastatin 6.6%, atorvastatin 8.6%, rosuvastatin 4.4%. Risk of myopathy by using statins

with macrolides were 2.91 times, and with amlodipine 1.056 times. Doses of simvastatin and atorvastatin were

affected to increase risk of myopathy 1.419, 1.411 times. Effect of myopathy increased when doses of simvastatin

and atorvastatin were increased, but safety for increased doses of rosuvastatin statistically significant. Effects on

kidney function with increased doses of simvastatin and effects on liver function with increased doses of rosuvastatin

were statistically significant. This study suggested that patients with muscle symptoms should received rosuvastatin

with awareness of effect on liver function.
Keywords : prevalence, statin - associated myopathy
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nMzvaenienuden (atherosclerosis) MinlwiinAx
AnUnd M3eanmden) fndisiuluseimasaionuaei
Tdevaterrdan Taun anes slawazle vldiAalae
HeFmaerfiauazanuiinmslueieizmani iluglan
naoaLdaauazyilY (cardiovascular disease) MinlviKLe
faunnssnneuisauas Mzlidulwdongiaunnning
MIALATINIEAVADLAGLADIDAIULADAGY IDINATH
#28M8 (Body Mass Index vi3a BMI) LAZNNIZEI Lﬁ;a\‘]"\ﬂﬂ
szavlanulmdansan (Total cholesterol : TC) uazizau
LORALER ABLATLABIDN (low density lipoprotein cholesterol
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U3nuada (fibric acid derivatives) via bile acid, niacin
Tudu dmierfifealduwnivang fo engu HMG
Co-A reductase inhibitors (statins) #eill3zansnanay
anazéiu LDL Téunnfiga? nsldensnesinzlatufinng
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ginwmgluraielia wu lsaanuaugs Tsaila Tia
W Lusin inTdTonaianadnofesainnislden
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- simvastatin

- atorvastatin
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Drug interaction
AU statins
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n13dnwaTeidnn13fneILUy retrospective
cohort study ngaiszaIng Ao Fihedfimsasldengs
statins mmzuumiﬁb\immuIﬂiLmimauﬁamai‘ ephis
gounay [ALn simvastatin, atorvastatin, rosuvastatin Tu
wwungtheuan Tsanenuiasay3 Tuiesenineg 1 inay
W.A. 2561 {19 31 SWINAN W.A. 2561 mqﬁgﬂm 18 Hauly
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WnasriAALN (inclusion criteria)
1. ftheusnfinsaslden statins Tuunungiae

won Tronguaray? Iudeaeniedudl 1 anmnas w
2561 foiuil 31 Funan we. 2561 angeoud 18 T
14 Tnefidoulasoil

11 Tunndayatmiunadilden

- gnanlasw gemfibrozil, fenofibrate

- 818AAIHAYK amlodipine, diltiazem

- #132UUA31A verapamil, amiodarone

- 91 lI3F lopinavir, ritonavir, atazanavir,
darunavir

- en3nwlaaLing colchicine

- #11UfjFue roxithromycin, clarithromycin,
azithromycin

- méhm%qu ketoconazole, itraconazole,
cyclosporine, danazol
wazdayan1eiesljiAnisde creatinine, creatine
kinase, alanine aminotransferase, aspartate aminotran-
sferase

1.2 wazladnisasiuiinszuunaifaaelsn mu
32UV ICD 10 Taun

- Drug induced myopathy (G 72.0)

- Myalgia (M 79.1)

- Other specified disorder of muscle (M 62.8)

- Unspecified disorder of muscle (M 62.9)

- Other specified disorder of muscle rhabdo-
myolysis (idiopathic) (M62.8)

- Other specified myopathy (G 72.8)

- Myopathy, unspecified (G 72.9)

- Myopathy in metabolic diseases (G 73.6)
\nesriAAaBn (exclusion criteria)

Fuhefid s ICD 10 Aszyly udineniin

néwiite anamadu Tdun

1. Trauma : crush syndrome

2. Exertion : seizure, excess exercise, alcohol
withdrawal syndrome

3. Genetic defects : glycogen storage disease,
lipid metabolism disorder

4. Muscle hypoxia : arterial occlusion, com-
pression disorder

5. Infection disease : Influenza virus, EBV, HIV,
Legionella
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6. Body temperature change : Heat stroke,
Malignant hyperthermia
7. Metabolic and Electrolyte disorders : hypo-
kalemia, hypophosphatemia, hypocalcemia
8. Drug and toxin : alcohol, heroin, cocaine
3asdiafiBlunside
nowdl 1 Foyaiugmu 1éun ane we shvin dauge
mowl 2 wiaelaTuildneiuazeildsannm
Teun simvastatin, atorvastatin, rosuvastatin 338U UHA
Sulaun gemfibrozil, fenofibrate, amlodipine, diltiazem,
verapamil, colchicine, amiodarone, macrolides, cyclo-
sporine, ketoconazole, protease inhibitor, danazol
moufl 3 wanewesfianng dun creatinine,
SGOT, SGPT, creatine kinase
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mMyteselananfidanuinUniniang e
FINAUWNAN DI TANT
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1. adifinsosu (Descriptive statistics) Taun s1WI%
Yoz AndsuazdmdenuninIg
2. aiifiannn (Inferential statistics) leiwn chisquare
tests, logistic regression
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fihauanfiin3unimailawenunarayd Tul we
2561 H41uIu 645,624 aw An13lden statins 91U
53,970 A Aniudoeas 8.4 vasfihefunTuuina lae
WeanTfingae statins wudn dawlugiin simvastatin
1w 39,277 an se9atnLu atorvastatin 3113w 1,669
A% LA rosuvastatin 91wIw 635 an JUszIANTITEN
statins 97w4 10,720 A wiedadudoeay 751, 3.2,
12, 20.5 FNEIRU FIAINT 1

A58 1 UaAIIIUIBLATTaeazYaIR U eNNITUeN
statins Tul) w.6. 2561

2. mAlden statins wenaadayaiugin

Swnglfen stating iladuunmuengdihenui
damlngengninni’ 60 U Aaduiseas 61.4 301898108
Tutseng 36 - 60 T Anuduioeas 367 Aogadeeg
7 63.91 T . Jwnandssnnniunanedniulosas 55.8
U8z 44.2 mMuadu Senmasvedaiinaanie (BMI) 25.01
Faiglungudm iefinsaniinslivine statins
wud i simvastatin 5a8az 75.1 atorvastatin Soens
3.2 rosuvastatin Soeaz 1.2 uazdlsziini3lde statins
Foeaz 20.5 wanavaIn3ld simvastatin iuduann
diosndaiiuenfagluindemanuied deaun
1 #lunnanseasdtie Tusnzfinnslien atovastatin waz
roswvastatin fimsiAnanslHamznefiduiuwiadnld
pnszideunansninats fienei 2
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139N 2 uaAvlayaTI LAz TaeazYaIR1I8NTUEN
statins S1unnendayaNugI%

Hoyafing1u T Fouaz
a1 (1)
18 - 35 1,052 19
36 - 60 19,794 36.7
>60 33,124 61.4
Mean = 63.91, SD = 13.02
VW
gl 23,881 442
Wi 30,089 55.8
BMI (kg/m®)
<23 19,447 36.0
23-30 26,366 49.8
>30 7,657 14.2
Mean = 25.01, SD = 20.52
¥hADY statins
simvastatin 39,277 7541
atorvastatin 1,669 3.2
rosuvastatin 635 12
Uszifiaelden statins | 10,720 20.5

szIaiag
Simvastatin | Atorvastatin | Rosuvastatin | .
%N statins

PIB[% | WIW | % | WU | % | W [ %

39,277 7511 1,669 | 32| 635 |12 (10,720 [20.5

3. anwgnaanadnadssdandmiiannnlden
statins

Anugnaasnadiadssdandiuitaainnslden
statins TagAnandnwuglden statins udazaiiafifd
creatine kinase AnUNA g UAUIIUING T8 statins
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MirNAnUI dangniosaz 6.9 Wakenmuaiae fie
simvastatin, atorvastatin, rosuvastatin ﬁmmsgﬂ%amz
6.6, 8.6, 4.4 9NNANAL AIANTNN 3

A1 WN 3 LAAIAIININYBINATLABIABNA1HLABI N
%3 .
n15l9en statins

2RAL Swamaniisdanns / AMNLN

statins S maniiizen (an) | (Sozaz)
Simvastatin 2,693 / 39,277 6.6
Atorvastatin 143 /1,669 8.6
Rosuvastatin 28 / 636 4.4
JIN8N statins 3,727 / 53,970 6.9

4. ANNANAUSIENINNTLY statins SINADENTA
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aRasonienialden statins FanAvBITRAdH
Wi ldiiemasond it wuduield statins 3amiy
macrolides WUINAANHIAEIRDNE NS (myopathy) g
i1 2951 ¥ wialdInAveanANALgIAB amlodipine
flaadesasasanfe 1.056 wih WefisuAunsldlden
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statins ag19HRERIAYNINEDA A9AITN 4

A159N 4 LEAAIANNTNWUEVDINTIdeN statins TINAY

IRA NN AN ANARBNANLTLD

g 1E v OR 95% CI
Macrolides 2.951 1.354 - 6.433
Amlodipine 1.056 1.008 - 1.006

>
i i 1% Eq

5. 911990981 statins NANAAONATHNLT

v
=< '

dlold simvastatin TuuTanagedn wuindinase
né&wtite (myopathy) Lﬁuqﬁummiﬂﬁw nanfauield
9119 10 mg, 20 mg, 40 mg fnadenduiitontudy
1.419, 1.703, 1.820 111N oua1AUeEARef1AYN19a0RA
uaz atorvastatin il alFluuinmugedu wuihiinasondns
itouindwuin nanadeLioldUSanon 10 mg, 20 mg, 40
mg fnadondraitoiadudn 1411, 2357, 1.311 wh
swdUagiiedAneais ueen rosuvastatin 1ie

19U311tw 10 mg, 20 mg Aronansiiolindwiie 1.278,

1.009 Wi wansfiannUasadesendniiodiomis
Ussnouenauly &3 statins Mansriiafe simvastatin
L8z atovastatin LilotAxU3anomslFewoiiinanszny
Aondnitaiinguanluseaeiiteidnneada
rosuvastatin Tinatiainy3uoen domnaefi 5

A1519N 5 LEAYIUIATDIET statins wRaIRANINEAD

ndite
SIUATIWIA | I / So8ay FanaEn p-value
(95% CI)
Simvastatin
10 mg 6,135 / 15.6% 1.419 0.00
(1.32 - 1.525)
20 mg 28,645 / 72.9% 1.703 0.00
(1.563 - 1.856)
40 mg 4,497 / 11.4% 1.820 0.00
(1.70 - 1.948)
Atorvastatin
10 mg 51/ 31% 141 0.00
(1.211 - 1.645)
20 mg 834 / 50.0% 2.357 0.02
(1.092 - 5.090)
40 mg 784 / 47.0% 1.311 0.02
(1.054 - 1.631)
Rosuvastatin
10 mg 12/ 17.6% 1.278 0.31
(0795 - 2054)
20 mg 489 / 76.9% 1.009 0.98
(0424 - 2.404)
40 mg 35/ 5.5% 1.052 0.00
(0443 - 2862)

6. nslenfinasian1IvinwalauazduRnlng

iloResoniionislden statins nosnTRa Wuin
ANz simvastatin ERAWLINUSN e AT WS
naznudem I eslaiine g fteidnieaia
u@e" atorvastatin Uz rosuvastatin THWUIUINMENH
Warfieadasiunineweedle demnsed 6
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A1519N 6 LEAIINANITITEN statins NiANaRBAN

M1519N 8 LEMIDINANITITEN statins NAWARDAN

NI ULle NNIVNBUDIAY
2 2
| SGOT X Df P 21 SGOT X Df P
Una | Aadn@ N A
uUna | HWalna
Simvastatin
10 mg 783% | 21.7% |24.464| 2 |0.00 Simvastatin
20 mg 80.8% | 19.2% 10 mg 69.9% | 30.1% |20.062| 2 | 0.00
40 mg 789% | 211%
20 mg 72.8% | 27.2%
Atorvastatin
0, 0,
10 mg 78.4% | 21.6% | 1185 | 2 | 055 40 mg 18% | 282%
20 mg 789% | 211% Atorvastatin
40 mg 76.7% | 23.3% 10 mg 70.6% | 29.4% | 1720 | 2 | 0.42
Rosuvastatin
20 mg 73.3% | 26.7%
10 mg 90.2% | 9.8% 4642 | 2 [0.09
20 mg 83.2% | 16.8% 40 mg 75.8% | 24.2%
40 mg 771% | 22.9% Rosuvastatin
aResandonslden statins nemwaia Wy 10 mg 86.6% | 13.4% | 7906 | 2 | 0.02
11 simvastatin, rosuvastatin LHalANUTHIMEILA IS 20 mg 75.5% | 24.5%
NANIZNUABNIITNNNRIDIAY LABLANIZE1 rosuvastatin 40 mg 68.6% | 31.4%

ANANIENUFADNITRINIUTDIALLANI D8R B EATYNIY
06 welanIzen atorvastatin WINBAUINIMEIAINEND
THANANIENUABNIIVNUYIDIAY AIRNTIN 7 LaL 8

dl =2 ¥ i allal ' U
A1519N 7 LEASDIINANTTITET statins NRKaAaAINT

NI
& SGOT x> |pt| P
in@ [dedna
Simvastatin
10 mg 69.7% | 30.3% | 34.062| 2 [0.00
20 mg 73.4% | 26.6%
40 mg 72.6% | 27.4%
Atorvastatin
10 mg 725% | 27.5% | 2497 | 2 [0.29
20 mg 73.5% | 26.5%
40 mg 76.8% | 23.2%
Rosuvastatin
10 mg 911% | 89% | 11.057 | 2 [ 0.01
20 mg 80.6% | 19.4%
40 mg 68.6% | 31.4%

\loRansontionslden statins wuinen simvastatin,
atorvastatin WiltAnUsaoeudRHaNITNURBNE LD
agRReAAYNINEDA BRI IINNANIIATIN
Wl UANTT ueen rosuvastatin NAUWUINHAKASD
nétitaiodnysnmenuds fienaed 9

A1519N 9 LEAIDINANTTITEN statins NANAFBAINT
HTUIDINAINL D

o SGOT X’ |pf| P
Un@ | Wedna
Simvastatin
10 mg 226% | 77.4% | 3041 | 2 [0.00
20 mg 21.5% | 78.5%
40 mg 33.2% | 66.8%
Atorvastatin
10 mg 15.7% | 84.3% | 9.576 [ 2 | 0.01
20 mg 251% | 74.9%
40 mg 30.5% | 69.5%
Rosuvastatin
10 mg 259% | 741% | 1243 | 2 10583
20 mg 21.5% | 78.5%
40 mg 25.7% | 74.3%




385k IneuNarays U0 45 aUuN 1 InTaN-iNsen 2563 31

]

o150k

1. wuglden statins dnlvgerguinniy 60 I
Aniuioeaz 61.4 sasatnnagiutiseny 36 - 60 I An
Jufesns 367 Tneddorgadangi 63.91 T Saidwne
nissnnIuwareAausoea 558 uaz 44.2 au
§100 uazdldadsadrinianie (BMI) agjﬁ 25.01
Fahaglungudu ilafinrsondsmnsliuiae statins wy
il simvastatin Se8az 75.1 atorvastatin Sneaz 3.2
rosuvastatin Saeaz 1.2 uaziaelien statins So8az 20.5
wawaensld simvastatin (fudiwanann 1iaeanda
Tueilegluindemanuviena fsmanolflélunnang
2095 8AINAINILE FaAARINLIIWITE189 Goldberg
uwazanz’ fnuinzladuldongefinnaienioiy
AURNINNNY WAZNIZHI

2. fiheuanfaniuuinmsilsomeiasayd
W.A. 2561 {3191 645,624 An An191987 statins 319471
53,970 au Anidlufosns 8.4 vasfthefiuniuning Tas
WP NTTEADDY statins TAwN simvastatin 41win 39,277
A atorvastatin 311431 1,669 A rosuvastatin 914314 635
A iaAnduioeas 711, 32, 1.2 mwd1ay faugn
saanainafsedeondaitaannislden statins Tnednan
Fwnilden statins udazviinfifien creatine kinase fn
Und ieuiudnwnglden statins avsa wudn danugn
Speae 69 WlouenmuTiae fio simvastatin, atorvastatin,
rosuvastatin #ANYNToEaT 6.6, 8.6, 4.4 AINAIAL

3. m3ldfen statins TanduesiaduudlHAnua
Rangauite wudnideld statins $aniiv macrolides wu
flanmdsesiandaiie (myopathy) g989 2.951 111 ¥n
1981 statins 3INAVEIAARIINAUGIAD amlodipine AAIH
\ieesavasane 1.056 wh ageiiiedAn soandaiy
MATEr09 WiAe youilos uazanke® Anuinendd dug
interaction fu statins fia enlung fibrates, HIV protease
inhibitors, non-dihydropyridine calcium channel blockers
(CCBs), azoles, macrolides, colchicine autinnN13E rhab-
domyolysis #nnilusnedszmaninismenuly

4. \dloRansnieUsnmenidinasandsile wu
11IUIATDY simvastatin Lﬂ'ai%"ﬂm@ 10 mg, 20 mg, 40
mg finadandnitaindwin 1.419, 1703, 1.802 wh
FNEFUDESTE S ATINIAER uaz atorvastatin 1ield
Tu3anoennan 10 mg, 20 mg, 40 mg finasanguite

'
a

Andwdu 1.411, 2357, 1.311 1w anaduodnesise

o W a

SR NEDA WewuIEN rosuvastatin #anUaonnsln

mald uiazAnUsmnslfentuedhefided @
§0f FoARdDuiU Armitage uazame’ nuinTaseides
Aonstinenn1InIendnaiie w3 toxic myopathy Taun
mMildien statins Tuawiage, nIsniug, WemAnouny
\oide, geeng (nndn 75 1), Tsadosass 9 Téun Taa
#u Tanedet Tsawmnu Taefndanfiduiuunnios
m3lden statins TauduenguAnAinadomIRnTzaue
statins Tuldon B9ANIDIMUATENTBIENTFALNINA® T4
Tawuzsnlviniuanauianisld simvastatin T3itin 40 mg
datu Iufthenelna TiuuzshiiAnde 80 mg ot
gninlumeilfemnuwin 12 Wouldinadrades uas
Tafinaungshsiasmeeiieldsinnuends 9

5. WANITNUFABDNITNIIWIILA WUINRNY
simvastatin_ iniuiinuI s meniindwinanizny
sanarieusedlminiwod1efiiedAnnieaia us
&1 atorvastatin waz rosuvastatin THwLINUIN N ANE
Aentoeiunainewsesls geaadseiu Culhane uaz
aniz® finuannslaifiedsesedaznoanniulugiedly
#1luIuInge simvastatin Laz atorvastatin gn metabolize
Tne CYPA4 il interaction Auenafiadu 9 snnden
statins Gﬁﬁﬂﬁlu ) Tummzﬁ rosuvastatin gn metabolized
Tne CYP2C9 vl interaction Auenafindu 9 foenin

6. NANIENUFDNITNNUIDIALU WU simvastatin,
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