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Abstract : Co—administration of cyclosporine(CsA) with HMG—-CoA reductase inhibitors(statins)

may result in an increase in the plasma concentration of statins and induce toxicity of myopathy

and hepatotoxicity. Furthermore, it is referred in the label of rosuvastatin that the maximum

concentrations(Cmax) and the area under the concentration—time curve(AUC) of rosuvastatin are

an approximate of 2—folds for Asians as compared with Caucasians. Therefore, the Clinical

Decision Support System notifies the contraindication of rosuvastatin and CsA by alerts such as
pop—ups and recommends that the dosage of rosuvastatin should be limited to 5 mg daily for
patients receiving CsA in Seoul St. Mary s Hospital. This study is therefore designed to compare

the drug—interactions of CsA with rosuvastatin and with pravastatin which is not significantly

metabolized by the CYP system.
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Renal transplant recipients who received CsA between March and July 2010 in the Catholic
University of Seoul St.Mary s Hospital are categorized into 2 groups: Rosu group(n=106) which
prescribed rosuvastatin despite of CDSS alerts and Prava group(n=65) which prescribed pravas—
tatin. We reviewed the symptoms of myopathy, the serum level of aspartate aminotransferase
(AST), alanine aminotransferase(ALT), and creatine phosphokinase(CPK), and the dose modifica—
tion through the electronic medical record charts. As a result, the symptoms of myopathy
occurred in about 6.6% of the patients from the Rosu group, 1.5% of the patients in Prava
group(p=0.128). Elevation of AST/ALT occurred in 9.4%, 3.1% of the patients in each
group(p=0.114), however we couldn’ t compare CPK level because of a few data. In the Rosu group,
22 patients decreased their daily rosuvastatin dosage from 10 mg to 5 mg after the CDSS alert,
and 7 patients either decreased or stopped rosuvastatin because of adverse events or abnormal
results from the laboratory test, but 7 patients increased the daily dosage from 5 mg to 10 mg to
improve effects. Prava group didn’ t modify the dosage except in the case of stopping due to
abnormal laboratory results.

As a result of the sub—group analysis, symptoms of myopathy occurred in 9.6% of the Rosu with
10 mg and above group and in 1.6% of Prava with 40 mg group(p=0.036), but, the Rosu 5 mg
group didn’t occur. Elevation of AST/ALT occurred in 9.1%, 9.6% of Rosu 5 mg, 10 mg group,
which happened to 3.3% of Prava 40 mg group. In conclusion, the muscular adverse drug events
increased for renal transplant recipients receiving CsA as prescribed with rosuvastatin 10 mg and
above, and some cases increased rosuvastatin doses from 5 mg to 10 mg in order to enhance ther—
apeutic effects. Therefore, we could deduce the differences between the medical reference and
clinical case. Consequently, we can judge the pravastatin as having reduced side effects than

rosuvastatin when recommending to patients receiving CsA.

[Key words] Cyclosporine, Rosuvastatin, Pravastatin, HMG—CoA reductase inhibitors, Statins,

Drug—drug interactions
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1. G thyel B4

A s F 1718 (EAF 1027, oIAF 697)0]
%o Rosu wt¢] 106, Prava o= 657403t} E
gk & 22 A%, 71A Ser, AST, ALT, CPK =%
gt ztol7t §iglar, AdE-2 RosuwtollAl d/d <] vl
0] =3t} Baselineol49] total cholesterol 42]+=
Pravaztoll4l #9531, LDL cholesterol X% Prava
oA =UATE F-2] gt Zfol= o AAtHTable 3).

B B4 Al BEA19] Ser, AST, ALT+= B+ 232
£ Ho Wilcoxon rank sum testE ©|-&35fo] 245}
¥om CPK Zi¥+= Rosuwt 5 109, Prava 5 3
rgrto] 71=E o] QIgleh

AA| GApe] AT AE- Il AuE vl 4 3
& 5 25 ¥ S TEE A= Rosudt F 79
(6.6%), Pravaw & 198(1.5%) 2.2 Rosuwtol|A] &&
o] Eqko; Foet Aib= oY tk(p=0.1579). *
gk CPK =27} 3-8 & 200 U/LE 235 49+=
Rosuw-ellAl 1 iglem B8 A 42171 129 U/Lo]
Aot HE T 970 U/LE A3t A9k skAgt
T o 2% CPK 54 A7 Aol 213 # <l vl 7}

Myopathy &2t 2Fx|

Hepatotoxicity St x|

1) Antimalarial drugs : chloroquine, hydroxychloroquine
2
3

4

Antipsychotic drugs : typical and atypical agents
Colchicine

NN

didanosine, tenofovir
5) Interferon alfa
6) Penicillamine

Antiretroviral drugs(NRTIs) : zidovudine, abacavir, lamivudine,

1) Anticancer drugs : all of the cytotoxic agents
2) Amiodarone
3) Azathioprine

)
)
4) Sulfonamides
5) Oral contraceptive pills : progestogens
)

6) Antituberculosis drugs : isoniazid
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Table 3. thd&Ate 7|2 £4

4] gkx}of| 4] Cyclosporine?] Rosuvastain -2

Pravastin¥}9] A5 2-8- Wd A3} v|a

Rosutt Pravaz P-value
No. Patients (n)
106 65 -
Gender (Male/Female) 70 / 36 32/ 33 0.03*
Age (yr) 50,82+10.1 49,83+10,38 0.5388 T
Scr (mg/dL) 1,34(0,51-3,83) 1,21(0,7-6,05) 0.7307 ¥
AST (U/L) 20(11-56) 20(6—-88) 0.5072 %
ALT (U/L) 20(9-91) 19(5-217) 0.8038 F
CPK (U/L) 79.6+43.21(n=10) 40,33+£22.19(n=3) 0.2049 T
Total cholesterol (mg/dL) 177,214+ 36,97 198.09+49.46 0.0040 T
LDL cholesterol (mg/dL) 91,569%31,72 103,46 £40,68 0.0593

1) Ser; Serum creatinine, AST; Aspartate aminotransferase, ALT; Alanine aminotransferase,

CPK; Creatine phosphokinase

2) Ser, AST, ALT data are presented as median (min — max).

3) Age, CPK, Total cholesterol, LDL—cholesterol data are presented as mean (+standard deviation).

4) *Chi—square test, Tt—test, T Wilcoxon rank sum test
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7F i AsRg o We S AST B ALV A A7} Rosud & 2798(25.5%)°] &5 7eFsl7

ol
ol

U
23} A= Rosu:LoﬂAi 1078(9.4%), Pravaz*oi4] 2 %ﬂﬁ}ﬂi 778(6.6%)> 2312 SO, HF E
H(3.1%)°] A 1(p=0.1352), H-& & ASTY} ALT7} S¢S 27 S cyclosporine -8 A] €Y HAE-
g7HA19) 3ul| o] o= SR ks F I BFOlA %“J 5 mgOo2o] vk 221, TS T 4

ar

A
WA A ATHFig. 1. 570I3it}. Pravawtol A= AST9} ALT, 1

ZHE A 5227} A4t shabe] e ASTE e A o] HAGH O R 2 17o] RoE FHT H-E Al
Bt 26.4 mg/dLelA W& & Fat 50.6 mg/dL= QJstil= g T &7 2EZ o] FoJAA| Ut
A58l ALTE W8 A it 23.0 mg/dLAA] W (Table 4).

3;5—- —’j:n" 58.0 mg/dLE o]")_c:‘—é_]_' eﬂ% E_%\ﬂ];}.
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Table 4. Rosudt Pravare| E2FxH HE

Rosu (%) Pravaz(H) P value
Number of Patients(n) 106 65 -
ek = FH 27 (25.5%) 1(1.5%) 0,001
=af 7 (6.6%) 0 (0.0%) 0,045
Table 5. ot¢lE &t 7|2 EH
Rosu 5 mga Rosu 10 mg O|A= Prava 40 mgz* P-value
No, Patients (n)

33 61 —
Gender (Male/Female) 23/ 10 47/ 26 30/ 31 0.0886
Age (yr) 50.7(£9.77) 50,88(£10,31) 50.23(+10.44) 0.9344%
Scr (mg/dl) 1,37(0,88-1.8) 1,28(0,51-3.83) 1,21(0.7-4.85) 0.1127 T
AST (U/L) 21(13-31) 19(11-56) 20(13-88) 0.6737 T
ALT (U/L) 20(10-45) 20(9-91) 19(8-217) 0.9435 1
CPK (U/L) 38(26-52) (n=3) 98(36-143) (n=7) 64(64-64) (n=1) 0.1148 t

1) Ser; Serum creatinine, AST: Aspartate aminotransferase, ALT; Alanine aminotransferase

CPK; Creatine phosphokinase

2) Age data are presented as mean (+standard deviation).

3) Scr, AST, ALT, CPK data are presented as median (min — max),

4) *ANOVA test, TKruskall wallis test

A dY FofgeFol we} Rosu b mgw(n=33),
Rosu 10 mg o[dt(n=73) ¥ Prava 40 mgw-(n=61)
o] Al st F R RS & A &5 24

HE vlustiylct, skel1E 1F 84 712 5449 A}

ol= K Table 5).

45 B Ao R ¥E T 25 U S
HAEE 3217} Rosu 5 mgtoll A= $1213 Rosu 10
mg OJAFTolA TH(9.6%), Prava 40 mgwtollA] 14
(1.6%) TAYste] FARCRE {3k 2|7t A
(p=0.0489).

ES 7 U ASAgoRE WE T AST EBe
ALT7} 453 37 Rosu 5 mgwt % 3989.1%),
Rosu 10 mg ool A 7H(9.6%), 18|13l Prava 40
mgwollAl 278(3.3%)°] st oH FAA 794

& o]z A9ITHp=0.3566)(Fig. 2).

Rosu-e] 85 24 oo} AR 84 A] $-41 Rosu
5 mg Tt % 2478(72.7%)°] CDSS alert o= &
e GAIBIAL A7 A BE0 2 23|3 10 mge
2 ZEFh @x7F TH(21.2%) 019 e, HE
AST/ALT $7}2 S48t 327t 27(6.1%) 0] 3t
Rosu 10 mg o4} FoldtollA= 487(65.8%)°0] &5
o atfg oxEga guFe 7hekst ﬁx}: 29w
<= CDSS alert ¥ 422t
lerst skRpgl o

gl

(30.1%) ©1%itt. ©] &, 207

& A= sl dE-8FY 5mg°§%
7V Qls) Zhest ST}, ®
O:‘E

o 2o AST/ALT &

3}t Rosu 10 mgo A} B8+ % 39 (4.1%)<

atei, ol % 29

<8 Hakg 3@;7} Folste] &
2o] AL CDSS alert® $&slA] o=

o]o]

2 AST/ALT 57}, 4] 1782
AchFig. 3).
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ZF8h= 10 mg/day ©14e] 5 AL FASHAY
(48%), 5 mg/day°llAl 10 mg/day= S (7
)] AYAFE RALSE At Fd okEe] GBS
28-S FA BUERSI] Folalls o] 87.5%

£ A3Het.

P2 SEA7E 6478(60.4%) 2% 7 =2
Hl-E&S AA8FAAL, Pravaw-2 284 o5kl A7t
36%8(55.4%), 19 =3} A7} 1678(24.6%)°1 ek
(Table 6).

|71t A%, RosuwollAl= 19 Z1}s}o]
Z

Ty
(2.4%), 2944 3704, 37HHelA 6704E Atolo] €k

]

A §l9lom, WE717E 674l 1 Afe] B}
29(7.1%), 19 23} 32} 3 5%(6.3%) 1A L85k
thFig. 4). =3 ASTU ALT7F A58t Sk 8-
717 289 o]5}el BHAL 2 1%(2.4%), 29214 374Y
Afolofi= uPEEHA] okl 3A1UClA 671 Aol
A} 2 39(21.4%), 6710l 19 Afolof= 21
(7.1%), )3 19 27+ 34 5 6HT.5m004 A
3} tHFig. 5).

L8 AT 7R Aol & of WEH dxk= 39

1

>

SAH FRALGOE Q3] WAYSH SFERS

30 %
21.4
20
7.1 7.5
2.4
0
0 \
HEI|Z
28Y olat 292~371E K~67HE 671 (~1E =k,

Fig. 5 H& 7|Ztoll WE AST/ALT &5 Xt Hig

Table 6. ZF 29| cyclosporineZte| #HE 7|zt

Mg 7|zt Rosu (n=106) Pravaz® (n=65)
282l 0|5} 36(55.4%)
292~ 371 2 1(1.5%)
IME(~67HE 11,3%) 2(3.1%)
67N~ 1 18(17.0%) 10(15,4%)
14 =0t 64(60.4%) 16(24.6%)
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OFF AT ol A 2] QbS 915 A|AF] E4lo]
Ha Qle=dl, dAAYARE B A YAl A" (Clinical
Decision Support System, CDSS)¥#} ¢15%]+= #Ak
2Rl G A 2" (Computerized Physician Order
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Al cyclosporine?}®] A5 2kg-0] 713 A2 A0 & &
2% 9FA= fluvastatind} pitavastatine|uf, ™ Al
Al gelAl= LDL SHAEHE A4 83 52 o+
2 rosuvastatin?} pravastating 7P wol ARE-s}
3L lok. 22U, rosuvastatin®] 53] oFA|oRRlofA
FaAge] ot F s VAT A= TIE A
TANE E=, AR el FoAE ddEe] =
Al Yel=A] E21317] $13 pravastatine o2k
2 AAsto] A8 s daE v, B89t
1 7:!J_]r /\Pizll—_g. %%og;ﬂq :LO HX}-_Q.Q_
8- 3kxo| A 6.6%, pravastatin 58
SR}ol| A 1.5% HIE R TAYske] rosuvastatine ;L%
gt SRpo A B mdey §o3F A= oYt
(p=0.1579). 184}, rosuvastatine &0 what +
Halo] vjaet A32 = cyclosporinedt H-&A4]
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e
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o] 583 Aol A FAH R FonlsiA =&
£(9.6%)2 UYEFHAtHvs pravastatin 40 mg/day,
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