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Executive Summary

(J Background and purpose

Statins are primary and secondary preventive drugs for cardiovascular
diseases. It is the most widely used agent along with aspirin and its use is
expected to increase due to recent updates of guideline on the treatment of
hyperlipidemia. Despite the fact that long term safety evaluation of Statin is
crucial, only few studies are available with large patient cohorts in the clinical
setting. Moreover, studies investigating the association between long term usage
of Statins and the onset of type II diabetes as well as subsequent secondary
cardiovascular complications are very limited. Therefore, this study was
conducted to understand the relationship between the Statin use and the
occurrence of diabetes and its complications as well as to compare the
incident rate of diabetes and its complications in terms of duration of use,
types, and doses of Statin based on the National Health Insurance claims data

and the National Periodic Health Examinations data.

J Methods

A retrospective cohort study was performed using claims data, eligibility data,
and the National Periodic Health Examinations data from the National Health
Insurance Service, and cause of death data from the Statistics Korea to
evaluate the risk of diabetes and cardiovascular complications related to Statin
use in the Statin eligible group.

Subjects with more than 240mg/dl in total cholesterol and no history of
medical use related to cardiovascular diseases were eligible among persons
aged over 40 who received a health examination between 1/1/2005 and
12/31/2012.



i
i

Subjects who had cancer, diabetes, or cardiovascular diseases, or who were
prescribed for lipid lowering agent in last 3 years before enrolling the study
were excluded. Additionally, subjects who died within a year, who took Statin
one time, or who have diabetes or cardiovascular diseases within 6 months
after enrolling the study were excluded.

Statin group was defined as who were prescribed for Statin more than two
times within 6 months during the study period. Index date was set to be the
initial date of the first treatment in prescriptions with more than two
treatments. Non-Statin group was defined as who were never prescribed for
Statin during the course of study and the enrollment date was determined by
when the total cholesterol level was reported as more than 240mg/dl for the
first time.

Primary outcome was the incidence of type II diabetes (cases with disease
code and prescribed with oral hypoglycemic agents or insulin) and secondary
outcome was the incidence of major cardiovascular diseases among diabetes
complications (death due to cardiovascular diseases, or hospitalization due to
myocardial infarction or stroke).

Risks of diabetes and cardiovascular diseases based on Statin use was
presented using the Cox's proportional hazards model after matching to the
propensity score taking into account sex, age, fasting blood sugar, body mass
index, smoking, exercise, hypertension, Charlson Comorbidity Index (CCI), and
concomitant cardiovascular medications. Also, subgroup analyses were
conducted based on the defined daily dose (DDD) of Statin, (DDD is defined as
the average dose that an adult with 70kg needs to take for one day for the
major indication with each principal component of the agent), duration of
Statin use, and types of Statin and the metabolic risk in order to understand

the degree of risk compared to the non-Statin group.
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J Results

Among the 2,162,119 of enrolled patients, the number of subjects in Statin
group and non-Statin group was 638,625 (29.5%) and 1,523,494 (70.5%),
respectively. The number of subjects included in the final analysis after
propensity score matching was 518,491 each in Statin and non-Statin group.
Before the matching, the mean age of Statin group was 56 year, higher than
the non-Statin group (52 year), and the Statin group had higher rate of taking
concomitant medications for hypertension and cardiovascular diseases. The
differences in general characteristics were adjusted by the propensity score
matching.

The incident rates of diabetes in Statin group and non-Statin group were
13.36 and 6.85 out of 1,000 person-year, respectively, indicating the Statin
group had higher risk of diabetes. Analysis with the Cox's proportional hazards
model after propensity score matching showed that the degree of incident risk
for diabetes in Statin group compared to non-Statin group was 1.88 (95% CI:
1.85-1.93). Risk for diabetes increased in accordance with higher dose (HR:
2.52, 95% CI: 2.47-2.57) and the highest risk was observed in a group with
Statin use longer than 2 years (HR: 2.62, 95% CI: 2.56-2.67). When stratified
with diabetes risk factors (defects in fasting blood sugar, BMI, exercise, and
number of diabetes risk factors), the Statin group had consistently higher
incidence of diabetes regardless of the factors.

On the other hand, the Statin group appeared to have lower incident risk of
cardiovascular diseases compared to the non-Statin group (HR: 0.67, 95% CI:
0.61-0.74). Subjects with high dose (HR: 0.77, 95% CI: 0.68-0.87) and subjects
with longer than 2 years of administration (HR: 0.72, 95% CI: 0.62-0.82)
presented significantly low degree of incident risk. Based on the subject
characteristics regarding diabetes risk, the incidence of cardiovascular diseases

was lower in the Statin group than the non-Statin group.

vi
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(J Conclusions and Recommendations

Most studies so far on Statins and its role in diabetes onset have been
conducted as meta-analysis of randomized clinical trials or observational
studies with limited subject number. Currently, Statins are widely used as major
primary and secondary preventive agents in cardiovascular diseases.
Nonetheless, with our best knowledge, no study has been undertaken
thoughtfully on Statins and its relationship with diabetes onset based on a
large size of patient cohorts with various characteristics in daily clinical
settings. In this study, by utilizing public resources, a large population was
analyzed on the association between Statin use and incident risk of diabetes as
well as cardiovascular diseases. In the patients recommended to use Statins,
use of Statins, higher DDD, and longer period of administration were related
to be significantly higher risk for type II diabetes compared to the non-Statin
group, whereas risk for cardiovascular diseases was lower in the Statin group
compared to the non-Statin group.

According to the recently published guideline on Statins in the United States
(2013 ACC/AHA guideline), the number of patients with the indications of
Statin use has been increased by more than 1.5 fold compared to the past
guideline published over 10 years ago (ATP-III guideline), and the frequency of
Stain use is expected to increase further. Moreover, primary prevention of
cardiovascular diseases becomes crucial in Korea as the risk factors for those
diseases increase due to changes in dietary life and rapid increase of obese
people. Therefore, in today's medical environment where Statin use is
recommended for primary prevention of cardiovascular diseases, this study will
provide fundamental information to reevaluate the benefit-risk ratio of Statin
use from a large scale cohort with Statin use. In addition, this study was
conducted to investigate the risk of diabetes onset in Korean population in
contrast to previous clinical studies targeting Western population, suggesting

this study can be highly informative when applying health policies or

vii
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establishing a Korean guideline for Statin use.

As this study is a retrospective cohort study using public data with limited
parameter, careful interpretation of the results with sufficient understanding of
limitations is required, and further confirmation of the results is needed in the

future through conducting a large scale prospective study.

Keywords:

Statin, diabetes, diabetes complications, cardiovascular diseases
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§5°] 50% o T7HE ASE AE7Io AEFE9] A7
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2) Iglehart JK. Prioritizing Comparative Effectiveness Research — IOM
Recommendations. N Engl ] Med 2009;361:325-328.

3) Stone NJ, Robinson JG, Lichtenstein AH, et al. 2013 ACC/AHA guideline on the
treatment of blood cholesterol to reduce atherosclerotic cardiovascular risk in
adults: a report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines. Circulation. 2014;129:S1-45.
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2. g4 =X

£ 479 %@3 FYALEGILIN T A2 BRUITAR, A
7 AN U AY AUIARE Bestel A8E A8 P 9 B
wy s ﬁ‘%‘%ﬂl G WY JBEAS et AetHe] AR, TAS
% EF 2 9u9 AP0 B2 gy 2 guy 9 PSS usiiy
A8 1-1)

Povulati Statin Use Eligible Group among NHIS Examinees
PRRAREET without Type 2 DM and CVD

_,>i
lﬂl

Intervention/

Comparator
Helined Duration DM risk Type of
Hsily of use factor statin
Dose
New onset Type 2 DM and CVD

I 11 gvHe

* NHIS : National Health Insurance Service, T2DM : Type 2 Diabetes Mellitus,
DM : Diabetes mellitus, CVD : cardiovascular diesase
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AEEL AYE Ao FYAHE(low-density lipoprotein cholesterol; LDL-C)
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Acetyl-CoA

v

Aetoacetyl-Col

v

HMG-CoA
HMG-CoA reductase ¢ |

Mevaonate

v

Mevalonate—-PP

v

lsopentyl-PP

Geranyl-PP

v

Farnesyl-PP — s — = Dolichols

N\

Sqgualene all-trans Geranylgeranyl—-PP
Cholesterol Prenylated proteins

T3 2-1 AEEl R=27|H
RI2g: SEXE-SMHASIES| XZXIERE]. AEE AMAT Z2A, 2010)

AEEZ HMG-CoA SHaA9] A 53 Alxd SH2EEe] &
11, SREBP(Sterol regulatory element binding protein)02] HTS XA J‘:’r. ol&
53l A #HO LDL 8419 Wdo] F7kste] EA Y FHAHEC] FFEoR
AARHIE 2-2). 28H9 7]1& FRe= Hopo|E8AIde4Hdihydroxyheptanoic
acid) ¥ ALY XTAE Ad T8 Fx9 AFOR o]FojAn, HMG-CoASt
TRHOE [AFE] HMG-CoA Fdado] Astlo] AAHOZ AQY & us 2
&3Ith. o] &5to] FHaAY FEjAQl 27 HolELl G40 E/o] AHTt

HS A2A

6) SREBP(Sterol regulatory element binding protein): ZAHE9] FHHFS £A5H=
dgd2 dYstH Axd ZH2HE 0] ¥2 4% SREBP= HMG-CoA Agts 4
o} LDL 48] o] et e A3e
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SREBP Liver
5 cell
SCAP Muckus

ER
LDLR
red u::tflxjse 1}-

ACCOA =——p E@ml*—| /
Sta;rl h <!‘\\SEF’ \‘

e <

33 2-2 Zt4ZL SREBPL| SHAHIZE CHAIEHE
A2g: S=EXE-SUASEIE| RSXIE S| AL MATO] ZH, 2010)
* SREBP : Sterol regulatory element-binding protein, LDLR : lowdensity
lipoprotein receptor

1.2.

R

=
T

AEEOlE AR ZHIAE, AJHRAERE ASHRAERE, ofEHRAERY, EFH|
A, HHFAEFE (Mevastatin), T EMFAEFE(Pitavastatin), ZEHIAENE 245HEAE
El7} o A|Eu] B (Ezetimibe)@t AHFAEFEl(Simvastatin)Q] B3| So] T},

AERY] 85 TSN GETAE 715A, AL 3dS 715 5 Hdet
A BHiEL o F7E B4 9 avke (E 2-DI £

7) Farooqui AA, Ong WY, Horrocks LA, Chen P, Farooqui T. Comparison of
biochemical effects of statins and fish oil in brain: The battle of the titans. Brain
Res Rev. 2007 Dec:56(2):443-71.
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B 2-1 ABE 534 £4 9 53
52 x84 Ciets 2

OfEHIAEE 55 giial, G5, Y A8
2HiAESE o Siel, SE, HEH g
MEHHAELE] o e, s, S N8
SRHAEL = g, S5 N8
StAEE wg giel, Ss, SEH N8
TERHAELE! s Siel, s, M N8
HefAERE Lg Siel, s, FEH N8
SAHIAELE Lg Sisl, S5, EH Mg
ABtAESE] oy Stsl, U5, FEH N8

O HE)D |2+ o giial, S5, Ed N8

2EHE IDL-GE 20~60% ALAPH, $U% IDL-C #45 99 Bash 2ed 82
2 1) 2HkAEFE 5mg. 2) oFEHHAEFE 10mg, 3) ABFAERE 20mg, 4) Tehipasbel/
Zuprebe 40mg ofch EFE 244 @4 2 HDL-C 37h Aike Z4pkastelo] 714
%7, 7 2 olo] ofmniAgEl, Aplierl melAcel/zul At 202 ekl A
Efel 228 2 AAM G (E 2-2)9)F 2t

B 2-2 AEE MMQ 32 S8 X2Hd =1t (&2 mo/)

PTVS RSVS AVS SVS LVS PVS F/S CVS Total LDL HDL TG

1 10 20 20 40 02 -22% -27% 4-8% -10-15%

2 5 10 20 40 40 80 04 -27% -34  4-8% -10-20%
4 10 20 40 80 80 -32% -4 4-8%  -15-20%
20 40 80 -37% 48  4-8% -20-30%
40 80 -42% 55 4-8% -25-35%

Rtz =AE-sMEelsts| X|eXEelEE], 2010)

* PTVS: pitavastatin, RSVS: rosuvastatin, AVS : atorvastatin, SVS : simvastatin,
LVS : lovastatin, PVS : ravastatin, FVS : fluvastatin, CVS : cerivastatin,
LDL: low-density lipoprotein , HDL: high—-density lipoprotein, TG: total cholesterol
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NCEP-ATP III 7to]=21Q1(2002)8 At 1001 | &t =UiejolAl 7Pg de] AR
ZloleERlo g AEHA dg /5, B 75 % 714 sHF 9dURet LDL-CE
7oto] ABFE ARG 7IEA|QF R AE AASH AEEA A8 RE HURE
o Y JI =A< (Framingham risk score)s ARESIL: oo H|g| 20139
A= =7 ACC/AHA 7hol=giRle] 99, 4717 7|1&2(AE83A 48 §5, Bl
SF LDL-C »190mg/dL, 10-year cardiovascular risk »7.5%)° ot 1783 52
Sk &9 AFd ARES HXSHY Slow AETA A A= HIEE fisto] Al
28 Pooled cohort equationsE AABIL Qlth. I3y Q1S tiitoz 3t 28
7Fs/d B7F 2 Al wAE Il A E FF o B2 A7 TS Aotk

€
B

2. AEMEL AME S'E T

A7Rke] ekl Az, B3] 180 ARE 2ME A 28 FaH0 PARS &
QIthe ofd] 17 ZuEo] HuEglo} ofy 2te] ojx7} i 2 Asolrt.

8) National Cholesterol Education Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment
Panel III). Third report of the National Cholesterol Education Program (NCEP)
Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol
in  Adults (Adult Treatment Panel 1II) final report. Circulation
2002:106:3143-421.

9) Stone NJ, Robinson JG, Lichtenstein AH, et al. 2013 ACC/AHA guideline on the
treatment of blood cholesterol to reduce atherosclerotic cardiovascular risk in
adults: a report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines. Circulation. 2014;129:51-45.

10) Al 29 T2 AZuA At HY =9 AXtE FWHE] 1dS W= s}
0 A Aoz Qlst AlES =0l Aoz dHAlL
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2.1. AEE ALZdt S

7pH 22| H|w¥7X(Randomized Controlled Trials, RCT) Ci4t HER2A o132
O AEIE ARZ0 ME St U A

5712 RCT Cﬂ:r’—‘:——' HIEO &2 3t Coleman 5(2008)1Doj|A= AEFE]l E-80] Pt
A AFEE oot S7HZIAE FUoH, g AE F ZepAEES AT
3¢ Tt HE“@ Ado] EoAl= ALoE HIUSHYUTHRR:1.14, 95% CI:1.02-1.28)(L
g 2-3).

All statins (n = 39791) —h_ 1.03 (0.89, 1.19)
Pravastatin (n = 13911) 0.84 (0.86, 1.49)
Rosuvastatin (n = 3534) 1.13 (0.86, 1.49)
Simvastatin (n = 14573) B — 1.14 (0.98, 1.33)

Atorvastatin (n = 7773) —JI—-— 1.14 (0.91, 1.42)
Exclusing pravastatin (n = 25880) -i—-— 1.14 (1.02, 1.28)
1
0.5 1 2

Relative risk (95% confidence interval)

O 2-3 AEE AE 24S0| S UH0)| O0X|l= ¢
(Xr2¢: Coleman Cl S. Current Medical Research and Opinion, 2008)

11) Coleman CI, Reinhart K, Kluger J, Michael White C. The effect of statins on the
development of new-onset type 2 diabetes: a meta-analysis of randomized
controlled trials. Current Medical Research and Opinion. 2008:24(5):1359-62.
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Satter 52010122 13709 FAAVGAFATE vekste] 2etel Azt P
B OEAS 9% =9l Aoz HISHITHOR=1.09, 95% CI:1.02-1.17)(3" 2-4). E3t
obERAElE, AMIAEHE, EulAEe, Mefihietdl, EupAekEs Zo AeEY F
Fol mE ATFY vleRY Aol AN Azl ek vetEAe] 2gd
HA) 137) 49} 0|94 24 Az PEAF 11.2%= oldHo] &4 A veiet

n Statin Placebo OR (95% CI) Weight (%)
or control
Atorvastatin
ASCOT-LLA 7773 154 134 114 (0-89-1-46) 7-07%
B S 114 (0-89-1-46) 7-07%

Simvastatin
HPs® 14573 335 293 il 1.15(0-98-135) 13-91%
45% 4242 198 193 — - 1.03 (0-84-128) 8-88%
Subtotal (12=0-0%, p=0-445) 111(0-97-1-26) 22-80%
Rosuvastatin
JUPITER! 17802 270 216 R - 126 (1.04-151) 11:32%
CORONA® 3534 100 88 114 (0-84-1-55) 4-65%
GISSI HFS 3378 225 215 — . 110 (0-89-135) 9.50%
Subtotal (I’=0-0%, p=0-607) > 118 (1.04-1-33) 25-46%
Pravastatin
WOSCOPS5 5974 75 93 079 (0-58-1:10) 424%
LIPID® 6997 126 138 — . 091 (071-1-17) 6-53%
PROSPER* 5023 165 127 ——— 132(1-03-1-69) 6-94%
MEGAD 6086 172 164 —— 1.07 (0-86-135) 8.03%
ALLHAT-LLT™ 6087 238 212 . 115(0-95-1-41) 10-23%
GISSI PREVENZIONE™ 3460 96 105 = 0-89 (0-67-1:20) 4-94%
Subtotal (’=47-5%, p=0-090) 1.03 (0-90-1-19) 40-91%
Lovastatin
AFCAPS/TexCAPS 6211 72 74 0-98(070-1:38) 3.76%

e 0-98 (0-70-1-38) 3.76%
Overall (P=11-2%) 109 (1-02-117) 100%

I T T 1
0-5 1-0 20 40 8-0

2 2-4 AEIE] X2 Yty 9
(K29 Sattar N . The Lancet, 2010)

12) Sattar N, Preiss D, Murray HM, Welsh P, Buckley BM, de Craen AJ], et al.
Statins and risk of incident diabetes: a collaborative meta-analysis of
randomised statin trials. The Lancet. 2010 Feb:;375(9716):735-42.
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Rajpathak 5(2009)132 57 A+ oz
g Bg7o] AduA 23w 9o

HUSIHIHIE 2-5).

WOSCOPS
HFPS
ASCOT
LIPID
CORONA

JUPITER

Combinad

HFS

ASCOT

LIFID

COROMA

JURITER

Combimed

No. Statins /
Total (%)

QST CHEH H|w ST

ABEIS BEQ
9 Gty

All Studies (n = 6)

No. Placebo /
Total (%)

STI2A99 (1.9)

335/7291 (4.6)
154/3010 (3.9)
17203970 (4.3)
1001771 (5.6}

270/8901 (3.0)

108B/28B42 (3.8)

No. Statins /
Total (%)

8212975 (2.8) |
293/7252 (4.0)
1343863 (3.5)
181/3067 (4.6)
81763 (5.0)

216/8901 {2 .4)

994/28751 (3.5)

2851 o ol Ha] &
2 AP

e 29E

Study Estimate
[95% €N
0.69 (0,48, 0.98)
1.14 (0.98,1.33)
1.14 (0.90,1.43)
0.95 (0.77,1.18)
1.13 (0.86,1.49)

1,25 (1.05,1.49)

AR =106(0.83 1.22) p=038

Statin Better Statin Worse

Excluding WOSCOPS (n = 5)

No. Placebo /
Taotal (%)

3357281 (4.6)
154/3910 (3.9)
17203970 (4.3)
1001771 (5.6)

2708201 (3.00

1031/25843 (4.0)

23 25 Y

(Rt=

293/7252 (4.0)
134/3863 (3.5)
181/3967 (4.6)
BR/1TE3 (5.0)

216/8901 (2.4)

912025776 (3.9)

10

Study Estimate
(95% Cl)
1.14 {0.98, 1.33)
1.14 (0,90, 1.43)
0.95{0.7F, 1.16)
1.13 (0.85. 1.49)

1.25 (1,05, 1,48)

RR = 1.13 {1.03, 1.23) p =0.008

Statin Better Statin Worse

LY P OiXl= AR &1t

2l: Raipathak SN 5. Diabetes Care, 2009)

10

13) Rajpathak SN, Kumbhani DJ, Crandall J, Barzilai N, Alderman M, Ridker PM.

Statin therapy and risk of developing type 2 diabetes:

Diabetes Care. 2009 Oct:;32(10):1924-9.

10

a meta-analysis.
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5719 FAYHRATE  HEHRATE Preiss 50111499 AFoME &
(intensive-dose)9] AEEl Qo] %Jﬂ%(moderate dose)oll Bls| HEHA A9
WY 1EE 16% HAA7|E BHE Gl HA 982 12% S7MI7IE AoE Hilg
FHIE 2-6). THF Preiss 5{(2011)0lA] %’fﬁfgﬂ 739 HEREAY] o] AX(1#=0%,
P-value=0.6) YUAAT, ABTA HolMe FAE ol (1#=74%, P-value=0.0004)

o] 2 7Fsdo] YoB=E olF Mt sfAfo] Basi.

Cases/Total, No. (%)
I I

Intensive Moderate
Incident Diabetes Dose Dose OR (85% Cl)
PROVE T-TIMI 22,8 2004 101/1707 (6.9) 99/1688 (5.9) 1.01(0.76-1.34) —_—
AtoZ,17 2004 65/1768 (3.7) 4711736 (2.7) 1.37(0.94-2.01) _
TNT,'® 2005 418/3798 (11.0) 358/3797 (9.4) 1.19(1.02-1.38) ——
IDEAL, € 2005 240/3737 (8.4) 200/3724 (5.6) 1.15(0.95-1.40) —a—
SEARCH S 2010 625/5398 (11.6) 587/5399 (10.9) 1.07 (0.95-1.21) ——.—
Pooled odds ratio 1448/16408 (8.8) 1300/16344 (8.0) 1.12(1.041.22) <>
Heterogenetty: /2=0%; P=.60 i T WIO B
QOdds Ratio (95% CI)
Incident CVD
PROVE [T-TIMI 22,8 2004 316/1707 (18.4) 355/1688 (21.0) 0.85(0.72-1.01) ——
AtoZ,'7 2004 212/1768 (12.0) 23471736 (13.5) 0.87 (0.72-1.07) —B—
TNT, % 2005 647/3798 (17.0) 830/3797 (21.9) 0.73(0.65-0.82) —— :
IDEAL, 6 2005 776/3737 (20.8) 917/3724 (24.6) 0.80(0.72-0.89) ——
SEARCH, 2010 1184/5398 (21.9) 1214/5399 (22.5) 0.97 (0.88-1.06) —.—
Pooled odds ratio 3134/16408 (19.1) 3550/16344 (21.7) 0.84 (0.75-0.94) <‘;>
Heterogeneity: /2=T4%; P=.004 015 ’ ! i 0 2‘.0

Qdds Ratio (35% Cl)

7Y 2-6 T8Y ARIEl Q9T FUSY AEE 20| Yhi T AHRY e /L

[l — —

(Xt28: Preiss D 5. JAMA, 2011)

14) Preiss D, Seshasai S, Welsh P, et al. Risk of incident diabetes with
intensive-dose = compared  with  moderate-dose  statin  therapy: A
meta-analysis. JAMA. 2011;305(24):2556-64.

11
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Lp) Sxt9| H|@$7(Randomized Controlled Trials, RCT) & 2zt o1t

JUPITER A-+2008)15)0|4 ZpHIAENE 20mg £o7t1} 9oFtoa yiwo] Bt
1.9\7F 37 st 23 FojioA 2708(3.0%)°] MZEo] Yoz Zctw Hhd,

oFLoNAl = 216701(2.4%) Aot R tiy] 2HtARELY] Gty WAIEC
26% =& A0 ekt
Ridker 5{(2012)16)2 JUPITER @7ollA AEFEIo= 13t T Whdo] P 1193
oAt 28% S71HRoH, AETEY] Gty WS S %2 AoE Husgitt
SHH X 40A] ol BAE HFoR 8719 FTEE 5o EATHIIAR136,966
) tiitE AtolMs A8FY AEEIL Hlwsto] 18k éEP::l | Bty A
£ 15% 37H171E Zo2 HIHITHRR:1.15, 95% CI:1.05-1.26)17.

—_

i

15) Ridker PM, Danielson E, Fonseca FA, Genest ], Gotto AM, Kastelein JJ, et al.
Rosuvastatin to prevent vascular events in men and women with elevated
C-reactive protein. N Engl ] Med. 2008:359(21):2195-207.

16) Ridker PM, Pradhan A, MacFadyen ]G, Libby P, Glynn RJ. Cardiovascular
benefits and diabetes risks of statin therapy in primary prevention: an analysis
from the JUPITER trial. The Lancet. 2012 Aug:380(9841):565-71.

17) Dormuth CR, Filion KB, Paterson JM, et al. Higher potency statins and the risk
of new diabetes: multicentre, observational study of administrative databases.
BM]. 2014;348:g3244.

12
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AaAM=: 0.46 (0.30-0.70)
wHES 0.52 (0.34-0.79)

21t (HR, 95% Cl)
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VTE: 0.47 (0.21-1.03)
A Al 0.78 (0.59-1.03)

VTE: 0.64 (0.39-1.06)
A Al 0.83 (0.64-1.07)
Y9 1.28 (1.07-1.54)
Y 0.99 (0.45-2.21)

17,603

RCT

20mg/day

SAHIAELEI
VS.

=

* HR: hazard ratio, BCT: randomized controlled trials, VTE: venous thromboembolism

Ridker
(2012)
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2.2. AR AME1} S

o
9'|_l
(012
ol
14
=

=)

=
(Macrovascular complication)¥} T|AEH T4 %(Mlcrovascular complication) 2.
TFEEEH, dET EFoEE FAT, ATAM, HRA, HEF T AHEHA 4%

y H =
o QI UATE PYFOTL WuYE, ANF, AFEF, SRAR] Ut
AEfEE G WS WA JRS BT g dTe gEn 3us 3

o
ok

N
aft
=
o

|o

il
NG|

AL giao = skt o] % Knopp RH $5(2006)180A = Hic
W7k 28" FAAGAES Fl OHE-—HV\EF% 840 gy S WA
Qokto] HAET FOlgt Ato|7t §laS SRISHITHAH 2-7).
Collins R 5(2003)192 FicH T_ }9} Jﬂ]Jﬂ“"‘ﬂf’qﬂ}o] Ue HG=H A g4
o

O

Zél 2
,4;% E‘:*% H] °l %Oh?oﬂ Hlﬁﬂ 25% ‘;39&2‘11, Pty —"Z}X} S ARtAEE B8+
dirde AEC] TE 22% Wokth 539 AEWA A DAY Y2 F
Y AN AEE Hoadte o 53 A0 SlEHAH.

18) Knopp RH, d'Emden M, Smilde ]G, Pocock SJ. Efficacy and safety of
atorvastatin in the prevention of cardiovascular end points in subjects with type
2 diabetes: the Atorvastatin Study for Prevention of Coronary Heart Disease
Endpoints in non-insulin-dependent diabetes mellitus (ASPEN). Diabetes Care.
2006:29(7):1478-85.

19) Collins R, Armitage J, Parish S, Sleigh P, Peto R: MRC/BHF Heart Protection
Study  Collaborative  Group. MRC/BHF  Heart Protection Study of
cholesterol-lowering with simvastatin in 5963 people with diabetes: a
randomised placebo-controlled trial. Lancet. 2003:361(9374):2005-16.

14
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Event rates
Atorvastatin Placebo
Primary composite end point —r 166/1211 (13.7%) 180/1199 (15.0%)
(Primary) N f 100/959 (10.4%)  102/946 (10.8%)
(Secondary) L B R U 66/252 (26.2%) T8/253 (30.8%)
CV mortality —_— 38 (3.19%) 37 (3.1%)
(Primaryy ===l O-=-=====- 24 (2.5%) 19 (2.0%)
(Secondary) ~ see-e---es e L 14 (5.6%) 18 (7.1%)
Fatal/Nonfatal Ml —_— 49 (4.0%) 66 (5.5%)
(Primary) === 0--4- 28 (2.9%) 34 (3.6%)
(Secondary) =00 sees---- =i 21 (8.3%) 32 (12.6%)
Fatal/Monfatal stroke —_— 34 (2.8%) 38 (3.2%)
(Primary)  eeeeaaa Op--n=--- 27 (2.8%) 29 (3.1%)
(Secondary) @0 oceecicsiecna-- Ameefpromenacans 7 (2.8%) 9 (3.6%)
Non-CV mortality e — 32 (2.6%) 31 (2.6%)
(Primary) ~ seeeeae Oq------- 20 (2.1%) 22 (2.3%)
(Secondary) Tl R 12 (4.8%) 9 (3.6%)
Interventional procedure —— 87 (7.29%) 89 (7.4%)
{Primaryy)  ==e=- 0 }-- 44 (4.6%) 47 (5.0%)
{Secondary) R 43 (17.1%) 42 (16.6%)
Hospitalization for angina I 37 (3.1%) 36 (3.0%)
(Primary) — =sees s Lerpinimainling 21 (2.2%) 15 (1.6%)
(Secondary) =00 se------- fm=mofe e 16 (6.3%) 21 (8.3%)
0.2 0.5 1 2 4

Atorvastatin better

Hazard ratio (95% Cl}

O™ 2-7 OfEHIAEIE AMEX} CH®
(RXI=2&: Knopp RH £

el g3} vAE
ABE 5 TSI

W B45E ARE ol8dte] Apez

o] 40%, TP 13¥S A

o
sfgoLt gagA 4
olefgr

15

2D, Y BT, B

=
AFE A2Y 2

[e] o

I3 TYIIY B
=

Placebo better

AESAe| Y

£. Diabetes Care, 2006)

32| AFolA AgE 2 go] v

H =
o] rke 23 AMSIT Nielsen 5(2014)202 dl

34%, %

2 ujae

Gy

o 34, ZRAY AV 12% %
JEe G Aot g Aoz
ez sk=

=
AAZ

<ol Hjs] T B TAE

= 23S H1

UERITHIY 2-8).

sAgOANE ATlole $As

PROIES 2ehel B8l

20) Nielsen SF, Nordestgaard BG. Statin use before diabetes diagnosis and risk of
microvascular disease: a nationwide nested matched study. Lancet Diabetes
Endocrinol. 2014;2(11):894-900

21) Gaede P, Lund-Andersen H, Parving HH, Pedersen O. Effect of a Multifactorial
Intervention on Mortality in Type 2 Diabetes. N Engl ] Med 2008:;358(6):580-91.

15
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27+ 0.57(95% CI: 0.37-0.88), 0.53(95% CI: 0.34-0.81), 0.44(95% CI: 0.25-0.77)Z
AR, Jelt 25492 48717 4 958 59 £ 9002 G AL olF 2
Bg B83 AL sNBT YRl Z7RP B Aoleks el A=k,

oo

Number Number Hazard ratic pvalue

with of (95% C1)

diabetes events
Diabetic retinopathy
MNon-statin use 47037 2382 100
Statin use 15679 484 +—ea— 060 (0-54-0 66} =0-0001
Diabetic nevropathy
Mon-statin use 47037 1135 L 1-00
Statin use 15679 271 —_— 066 (0.57-0.75) =0.0001
Diabetic nephropathy
MNon-statin use 47037 Q08 L 100
Statin use 15679 340 —_—— 097 {0-85-110) 062
Gangrene
MNon-statin use 47037 1805 100
Statin use 15 679 587 —— 0-88 (0-80-097) 0010

r T
0.5 15

1
Hazard ratio {95% C1)

B

MNumber MNumber Subhazard ratio  p value

with of (95% C1)

diabetes events
Diabetic retinopathy
Non-statin use 47037 2382 3 100
statin use 15679 484 ——e— 0.61(0-55-0-67) =0-0001
Diabetic neuropathy
Nor-statin use 47037 1135 4 e
Statin use 15679 1 I — 0-68 (0-58-0-76) =0-0001
Diabetic nephropathy
Non-statin use 47037 Q02 4 1.00
Statin use 15679 340 —— 1.00(0-88-1-13) 0.92
Gangrene
MNon-statin use 47037 1805 b 1.00
Statin use 15679 587 et 0.92 (0.83-1.00) 076

T 1
05 1 15

Subharzard ratio (95% CI)

Mumber Number Hazard ratio pvalue

with of (95% C1)

diabetes  events
Diabetic retinopathy
Mon-statin use 29373 1336 4 1.00
Statin use o791 328 ——— 0.70 (0-62-0-80) =0-0001
Diabetic nevropathy
Mon-statin use 29373 729 L 1.00
Statin use a7al 176 ————— 0.64 (0-55-076) =0-0001
Diabetic nephropathy
Mon-statin use 29373 616 4 100
Statin use 9791 202 e 087 (075-1.02) 011
Gangrene
Mor-statin use 29373 1335 1.00
Statin use o7oL 204 — 0.88 (0-80-1.00) 048

T T
0.5 3 15

Hazard ratio (95% CI)

T2 2-8 AEEl AFR1} DM SHEZ 2riTpo| ok

=2 HOO

(K=& Nielsen. The Lancet, 2014)

—

2) Goldfine AB. Statins: is it really time to reassess benefits and risks? N Engl
Med. 2012:366(19):1752-5.

16



Y

29 AR 7%

B7je] 2002458 20139749 A7 o= o} ARE o &HATHEZE 3-1). o

[
o

(Il 17y

0!

FUAZEHEE] 20059 19 1956 20124 129 319714 27} QukAgaz
%

o, AEYT E TR FFEAY 2712 PE GAA= A9 sk
AR 2 20059 19 195E 20139 129 31971 APLSt Ao diste] 543

o] A7 ARG oI83Ho] AU % A A

&g Hee (R 3-DI At

H3-1 97 X2e Y 28 ue
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sAA  A3HA 2 SEULHE FAVF 240mg/dL oo, AFEY HA
o8 F 717t ABHA A HH AYE S 2 404 ol 82

sjotetoict. AmeE A4

A=

O AR} 49

= x + 20054~2012'4 =7t Yt 7AZA 24 742474
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HAI= R e

o ZTURE ME TAAIO| 2002320133 ZHX/EERE
o M FTIYRL Y, MBS, MEZRR, s, FUEETI/0RV),
=7t LERidEd M= S52d, E=cI2HE, SSRIY, HDL LDL & dLAi=et 1A
HAZIHNR), AHHH(USRR0R), 7IEA(ERY), ST,

7Y, 34t 39 2=

o X277k ME THARIO| 20023~2013E KfZARK2

o MME XZIEEE, AUYXL oF, 48, HaSa(EEE 2029k
o X272k ME XL 20053~2013F MOl AMLIGRIZ

o MME MUOR, AR}, AZRRI(1CD-10)

e KRR

MEER A=

2. A4
2.1, AR

28 AT A ARY ARG e G WA APEE B4 fls) =1
AFEATHY] AGEY HFARE 8ot $FH FIE A (Retrospective
cohort study)g F35tt.

AR 20059 1€ 19~ 20129 12€ 31 74A] 404 o] =7FA7dR
FAR F e ARE A IRHATP-NI 7192 FoJetct. dF iAgzte] A%
4 AQ7|le2 (& 3-2)° Zth

23) National Cholesterol Education Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult
Treatment Panel III). Third report of the National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults (Adult Treatment Panel III) final report.
Circulation 2002;106:3143-421
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A
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L oFZ AJ &0l "
o2 A X o] -
34 7|HEH (AEHE Bojof Hatk]= A XA 7|2
(2002.1~) AEE MM 2 ZHA LA (%L 2013.12)
1 § 1 ] 1
2002 2005 2012 2013
I3 3-1 g7 AA|
2.2. AEIEl AR Ho|
AT 717t F 28" SRl Bkl 671 olufol] 23] o]} AREE A v A
§ AEETOE Fosilon, A7t F o Mk ARES fﬂ *Xl % S HA
BETos LRSI 2, A 717 F 13 ol A =S A WAt 6
7]1%:5 oS!

oTeR 251 oY) A 71%0] G APE N AT, 2EHe oF 3
NSe iy AR ok ¥ 4E FEg Bst] HOSIthEEE 3-2).

2.3. ZAX|E o
7h) k4

1 3= A28 e T led HYE FR(ELD) ¥
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3. AEIE AE1t S'E T

3.1. AEIEl A1} Shipty HiM 9|5

oel

A7 B AEFEIZT HIAEREIE 7 518,491 5 P AZRl= HIAEIEIFOA
15,0827, 2BFETolA 31,14370] TSI 4-2, 19 4-2). TAES ARl
1,000 person-year g 1330 o= HIAEERA6.85) Hut w90tk APHez A 01
3 BMI, 22 AHE, TEEY CCIZ 27} BASAS 1) ZAHEEE 244y
Bt H1éEP%1_iL o] B AEETE 1.8881(95% CI 1.85-1.93)& %74]*4_&
FOskA =4k

2B ARG 7170 T G BAYEEE mofelr] flote] AR ARTIRE 19
ojgk, 1~24, 29 29 %’5}04 Mgt A}, BE FolA HIABRE L] Hls) B
P9fo] GojeA HIH1d wwk HR: 1.25, 95% CI:1.21-1.28; 1-24 HR:2.22,
95% CI:2.16-2.29; 28 %} HR.2.62, 95% Cl:2.56-2.67).

2AEE OFE ARE FAFO] e G TANAEE mefsr] flste WHOOW 9]
ot dA-8eHDefined Daily Dose, DDD)T} AREATE A83t & 3EYLE 7|F0=8
Hololrt. BIABET oju] ARGS9 kEAMEE £G4 =oHE Eﬂ% Py WY
A= =9k, BAFORE [Jost1st tertile HR:1.06, 95% CI:1.02-1.10; 2nd
tertile HR:1.74, 95% CI:1.70-1.79; 3rd tertile HR: 2.52, 95% CI: 2.47-2.57).
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LB B Gy R0 TRt HluenoiT

Py AHRNER Sopto] AvtEl Agoine] ME Py WARES BAT
e (® 4-3)7 ok FRAPPOL, PAF, SFAA ¥ Fud PPRA A%
B3sl] vAErRze] Hs) AElZol o] Sy WANNEE 1.87~2.250 Btk

E 4-3 AHE MEL M2y S TY flak GnEol AARQ0E

Hazard Ratio (95% CI)

HIAEIE = AELEIR

B AR (N=518,491) (N=518,491)
O SLBHIT0) (100228 (126mg/dL)

A [Reference] 1.87(1.83, 1.91)

o= [Reference] 2.25(2.17, 2.34)

@ MEZXIE BMI)

TRHIE(>25kg/m?) [Reference] 1.96(1.91, 2.01)

HAH(25kg/m?) [Reference] 1.91(1.85, 1.97)
® 2348 (18] 0|/3)

ofHe [Reference] 1.90(1.85, 1.95)

o [Reference] 2.03(1.97, 2.09)
B AFHQQ! e (O-@7H)

> 14 [Reference] 1.94(1.90, 1.98)

07H [Reference] 2.21(2.03, 2.41)

3.3. AR SR Y HY

_4

67he oyl d&3tef 29 o} FUR ARt O R APE2 B T 2EE SR ot
€ i AARES AR Bk G 4-He At

LB FRHol BEotal HIAER] o) AEfEo|A P WA EE oF 24
=0T SRERe ofEiAEERe] 9 I A=t vlAEELe] Hls) 2.179
(95% CI: 2.12-2.22) &2, EtAetd 2,158, 7/ERAER 2.02819) 0= ETh

> s
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B 4-4 AEEI SRO Yy WyTle] B

[

¢

e HAEFER ARl 37

(V5IB0) | OEMMER! EAHMEEl  AHARE TRHMEE [ AR
Y MBI} 2R () 15,682 12,989 1,678 10,216 846 3,661
Z HH JR{t-Person years | 2006261 | 804,895 105,919 619,385 51,143 223,740
S Y

6.85 14.15 14.16 15.07 15.07 14.79

2.17 2.15 1.99 1.94 2.02
12,2220 04,220 (194,204 (1.80,207) (1.95 209

* BN B JEEIRE (Body Mess Index), 223t ZSEIE, Z2EHIMEHIK (Charlson Comorbidity Index, CCl)

Hazard Ratio (95% CI)* [Reference]

4. AEIEI AIST METBA U
4.1. AEHE ARS8t AEEA Zet 2 A

A7 9 LB} BIAREIT ZF 518,491 5 AETHA Ae A= HIAR
olA 1,0617, AEFRLOlA 696780] HASSIITHE 4-5, 11 4-3). TS AFETo
1,000 person-year & 0.29=2 H]AEEIH0.45) Hot WOkt SARFHERY 4 A
AEFRIRE HIABES ojH] A8 Ak A= 0.6741(95% CL: 0.61-0.74= &
AXCR FofsHA Rk

2B ARG |7t ‘I}E AHETA e PR S AMTIZE 29 23] A
A A PRl BIAEER Hls] fofskA WRITHHR: 0.72, 95% CL:

—_—

0.62-0.82).
2 OFZ AMg ARt ¥ A8 w%&% ﬂ+ Rt 2, ol A wA
ARESIOIA] ARTALS AR OIS SSIEHR: 0.77, 95% CI: 0.68-0.87).
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AT = HAREIZ Hlg] 2ottt FEIFGNT e A ARESE
HrET AEEA A A= 30% e H(HR:0.70, 95% CL: 0.61- 081)
FAEL 0.7281(95% CI: 0.62-0.84), FAL 0. 65HH(95% CL: 0.57-0.74) WSt} &
SARE ol AY 2EETY AFHA Ag SAAzE 0.73#(95% CL
0.62-0.86) HIAERIZRET Wopon], g QH QS g 7 ol 7ML Sl B¢
AETA A SAQfo] HARHT] HIS) AREEollA 32%7F AAE ATHHR:0.68,
95% CI: 0.61-0.75).

T

[SIE: CHrto| 230l

E 4-6 AEIE AME1 oz gt 2 AQ01E

—Ho

Hazard Ratio (95% Cl)

HIAEHE ABER

S Q0! (N=518,491) (N=518,491)
O SEYH0 (100328 (126mg/dL)

Us [Referencel 0.70(0.61, 0.81)

e [Referencel 0.66(0.58, 0.75)

@ HMEZRE= (BMI)

THHIE(>25kg/m?) [Reference] 0.72(0.62, 0.84)

AL ((25kg/m?) [Reference] 0.65(0.57, 0.74)
©® 234H (13| ORY/=

o2 [Reference] 0.66(0.58, 0.74)

o [Reference] 0.73(0.62, 0.86)
Yy AELQI T (OO

> 174 [Referencel 0.68(0.61, 0.75)

oM [Referencel 0.64(0.48, 0.84)
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43, AEJEl ZRO N

2Ef S50 U YA A8 YIRS BASGE o, o waeEze) He
g A% gEEt WA Ugth SREE AMeRIER 061 95% Ch
0.53-0.71), 7IEtAEFE(HR: 0.66, 95% CI: 0.52-0.83) ¥ O}EHIAEE(HR: 0.69, 95%
CI: 0.60-0.79)0] Elzehgizo] Hls) BAZCR Rosh] 42w 28 WAIHES
S Zlow vehith deit Ast E5e] web i 9 AEEA 4% ke
22 A9 SJerlel A FOh BasHE 47).

H 4-7 AE(EI SR AT TE UM AN

=2 = 2O [y
HIAEREZ AR ER
(N=518401) | OIEHIAE  ZRHPAEE  AHIAEKE  TRHWEE  7|EAELE
ggy@g SR 1,061 251 39 214 19 75

Z HH 7l7t-Person years | 2,038,092 | 832,804 110,236 649,310 53,5694 234,006

AIST| RIS EiAf
eigeris 2 0.45 0.27 0.33 0.30 0.33 0.30
—per 1,000 person years

0.69 0.81 0.61 0.70 0.66

R 1
Hazard ratio (95%CI) [Referencel | (060,079 (058, 1.11) (053, 071) (045, 111) (02 089)

* B B XEEKE: (Body Mess Index), 225, S2AHE ZASHMHRE (Charlson Comorbidity Index, CCl)
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AEFEIALE UTHlighlol ] Aehel Abgel w2 g Wy W AEwA 48

DY A8 AP Ao FVAGUTBRS BN AP A2,
AAAR 9 BAN ATAIAEE olgste] FPH TTE ATE ANt A7

WA= 2,162,119%8013101 o] F ABF AN 638,6257(29.5%), H] AR
1,523,49478(70.5%)°130tt. tgAe] 7IAEALS o83t A4S vy olF T 4
of :oE A= AEtEEI BIAERET 2 518,49190|3itk WY o]d AEtEFO
HHAHL S0NE HIABEZ(G2A) Bt =ton, 1EY 9 HEE WHEE 58]
£o] oo JFHS Wi Boll Uutd B4 71 Exrd2 Bt

2AEHEE 9 HAEEIFOIA Gy HABES 1,000 person-yeard 247 13.36 %
6.85% ABHHTOIA =otom, ujy ol% SAuFAEP R RATH Al HAEERT
o] AE}EFL?J G HYSEEE 1.88(95% CI:1.85-1.93)Atk. AR&7]7ko] 2o
e A9 AAYe] 7MY =01, okE FAARERO] B oA T WY Ho
=3t gAY de] A8 QIEEEIGT, HAF, 254, Fi AE8R
MR SIS W AAYEY FhotA vAsEZ] Hls] ARl duA
o7 F YHYFC] =t

S AR H|ABEIG] H|o) AEEA A IHATETE 33% R} H(HR:
0.67, 95% CI: 0.61-0.70), 26tgl AR&7]7t0] 2WS He B¢ 9 FEARS O] B2
oA LA ETE RO Rt B AP EE iy Sd/dHet Fast
A AT AEEA A IAEAE LT} HIARRZET Wkt

o A

e
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ol-gsto] ZIPH Hiti WA= A deke olgto| o it YA}
THprimary prevention trial)2} ©JXH} HA-L(secondary prevention trial)=
ot date Ats WA 9 HEwEe HAg] gl SAflA AR
1A ] WS st AgE=S MAAZIE 337t Slerke g7t
oj, ol = WA WA 9 HIyATo| o|ghE AN HFEHA A
gl ofgt AFFECIY F AMEE A B0l His) Yotk=
2 A= 7€ AT dgo] §le YA Y SAE R AREO]
MY 9 A A o] WA= e B g AoR 7€ o7 §
&2 e 4t
Coleman 5(2008)2492 57§ RCT A+-& HIHO=R 3t HEHES S Foto] AE
FYSHA F7HI7IAIE &stoy, ofg A"
T DZEHIAREE AT 49 Gy WA f9do] EoAe AR HISHGIH. o],
Satter 5(2010)25 13719 RCTE HERZAISH] A8 A&7t B3 WS 9% &
A Aoz HIsgtt (OR=1.09, 95% CI:1.02-1.17). Egt of=HIAEE, AlHEAERE,
EqHIAEE, ZEHPARE RHIABIE DL Zo] AR O] FRo| WE SH1ES] HE
A Aol Al 4 Sl ATE Eth Rajpathak 5(2009)202 o2 AA=
o] AFtet FARHA 571 AFE R ARHS HESHA o2 ol Hls] AEE &
£39 AE3A A Y AP 1, gy 2] JHL Ert= AVE Bk
T} Preiss 520112752 5709] RCTE HWERHEA5t] 183K (intensive-dose)?] AE}
8l g¥jo] F7H&FH(moderate-dose)oll HIs HETA o] A AAS 16% HAAl
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24) Coleman CI, Reinhart K, Kluger J, Michael White C. The effect of statins on the
development of new-onset type 2 diabetes: a meta-analysis of randomized
controlled trials. Current Medical Research and Opinion. 2008:24(5):1359-62.

25) Sattar N, Preiss D, Murray HM, Welsh P, Buckley BM, de Craen AJ], et al.
Statins and risk of incident diabetes: a collaborative meta-analysis of
randomised statin trials. The Lancet. 2010 Feb:375(9716):735-42.

26) Rajpathak SN, Kumbhani DJ, Crandall J, Barzilai N, Alderman M, Ridker PM.
Statin therapy and risk of developing type 2 diabetes: a meta-analysis.
Diabetes Care. 2009 Oct:;32(10):1924-9.

27) Preiss D, Seshasai S, Welsh P, et al. Risk of incident diabetes with

intensive-dose = compared  with  moderate-dose  statin  therapy: A
meta-analysis. JAMA. 2011;305(24):2556-64.
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7l Rh gy A AL 12% S7H7IE ACE HAIstort

22 7P o7t ¥ 97= JUPITER 97H2008)28)2 7]&of| Jict, IA|EZo] ¢l

1 C-reactive protein¥t S7t50] Sl 754 A4S vl oE EHtAEHE
20mg Folitat YOFLoE Uiro] W 1.997F 4 st Ay}, FojLollA 2709
(3.0%)°] M2o] Frog ke vH, fJetoli= 216%01(2.4%) LAgsto] =t
e AR Y] Gl SBEC] 26% w2 A2E Ut E3 JUPITORY
T9] SFREAoA ABFEIOR IRt Tt HAJo] Bty MM 28% SIS
o, AAETY] G WEATFL F71HA] P2 A 0E HAIs9Ir)29)

ESF tiEAQ] WHATE X 40A] oY FAE e E 879 I —3— &
AN AR 136,966%) SR AtollAls A&7 ABEIR H|wsto] 11880 A
2ol Gl WYATFEE 15% S7HI7I= AR HIIsISITh0.

lN rir rlo

=hid

)

olZigt A Tty A AT} AT A Qo AEHY o5 mytEA Ut
o Aold AFEIARD ool WA= B¥E Hiugh &2 tad At
WOSCOPS(West of Scotland Coronary Prevention Study) d7+= A A2
o] gl+ 6,595 IFHAHEGSTE HQl 404 ol AUGAE Yo R, Tepia
Eel(40mg/day) Foldd}t ti2Fo® 729 HiAslel 4,99 59+ Ax BEEA o
Zto] H|sto] ABMRIGO|A FEHAHES 20% 4, LDL-Ce 26% #4otgon &
A=l AS AFA SRS 31% A, B EE AZAM YT 31y A, TAEwWAG)
of o3t AFFES 28% A, T AETA A AMER 32%aa, 181 F AMTES
22% FAEE Ja7F SIS,

T OE gAY A9l AFCAPS/TexCAPS(Air  Force/Texas Coronary
Atherosclerosis Prevention Study) @7olA= FZHAEE0|Y LDL-C7F =4 &2

28) Ridker PM, Danielson E, Fonseca FA, Genest ], Gotto AM, Kastelein JJ, et al.
Rosuvastatin to prevent vascular events in men and women with elevated
C-reactive protein. N Engl ] Med. 2008:359(21):2195-207.

29) Ridker PM, Pradhan A, MacFadyen ]G, Libby P, Glynn RJ. Cardiovascular
benefits and diabetes risks of statin therapy in primary prevention: an
analysis from the JUPITER trial. The Lancet. 2012 Aug:380(9841):565-71.

30) Dormuth CR, Filion KB, Paterson JM, et al. Higher potency statins and the
risk of new diabetes: multicentre, observational study of administrative
databases. BM]. 2014;348:g3244.

31) Shepherd ] et al. Prevention of coronary heart disease with pravastatin in
men with hypercholesterolemia. N Engl ] Med 1995:333(20):1301-7.
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WAl HDL-C7F W2 S5 tdoE =HiAEEo] s HAse] TS A7l
A& B7bslth. A4 6,605 ddeE ZHIAEHY 20-40 mg/days oF 5.29 7t
AESFRS o LDL-Ce 115 mg/dLZ 25% #4AESY, HDL-C= 39 mg/dLZ 6%
S7keloitt. Egh tiRol Hls) AREIRAE 34 8 WEHAS 37% Hd, A
LM A 40% A, BRMY EAS 32% A, Y AiEE 284 33% A4,
WU AS B 25% A 9 T AEHA A HAYo] 25% HAE TR,

TUUNE oz AP ARt AF2ZE= MEGA Study(Primary prevention of
cardiovascular disease with pravastatin in Japan)7} Ut} o] A& 40-70419
$3 80A| mITte] o4 FolA FZHYAENE FA7F 240-270 mg/dL]l FERIZ o
HoE St dFAES Alo| WYt Alsts tETH(3,9667)2} Alo| 8yt oA &
2HIABRI(10-20mg) A& Foohs 13.866%)2= F2H9] siF= U B+ 5.3
W 7F 34 fEEQlch A2 mepEiARE R ti2To] Histe] SEHAEHE
11.5% 74, LDL-C 18.0% &4, HDL-C 5.2% A%, 38A%L 8.1% #4st tiz
o] Hlste] L5t A A BIpE HAEQIY BRI ZepHEARY Foltd iR
of Bls A} A=HRD TAEHAS W0l 33% A, He AEEA A Aol
26% FAsHlal, WeHA HAMY] IBE T 30% FoHA TAsHITI).

JUPITER(Justification for the Use of Statins in Primary prevention: an
Intervention Trial Bvaluating Rosuvastatin) 97+ LDL-C7} RAY HAMo|HA
hsCRP7} &2 EARECAM 28" A 238 AFHoz A7 Hzo gk I+
oty FAF 5041 o, oAt 604 oldelHA, AEEA Ag HEo] glx, LDL-C 130
mg/dL(3.4 mmol/L) ©J3}, hsCRP 2.0 mg/L ©°ol4, SAAY 500mg/dL(5.7
mmol/L) olsiRl FAEZ WL E SIth. EFHIARE 20 mg Folvdt s
Hlwsto] 5WZF 34, A aor AG7h AFESIeY 1.9¢ ol o F7tof 79
gk Ao} BA AHe= 27 FAESUTE A 17,8029 FAF T HIFEE I
A= hsCRP= EFHIAEETOAE B 4.2 mg/L, A4S B 4.3 mg/Lo]
Aot A9 dAEHR 8 AFHA A3 PP EFHEARY 20 mg Foido] 9

¢

32) Downs JR et al. Primary prevention of acute coronary events with lovastatin
in men and women with average cholesterol levels: Results of
AFCAPS/TexCAPS. JAMA 1998;279(20):1615-22.

33) Nakamura H, Arakawa K, Itakura H et al. for the MEGA Study Group.
Primary prevention of cardiovascular disease with pravastatin in Japan
(MEGA Study): a prospective randomised controlled trial. Lancet
2006;368:1155-63.
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g o|z} o AR AMSTFS &Aoo Fletal QJow, Fo] WEH ul=o] AE
g AR8A)2(2013 ACC/AHA guideline)02 T©& Z7FE o= oAdt. kA =

s tidos M2 Aetd d1 Zhoj=eRel $jo]

A9 ”cﬂlﬂlﬂl Ag ool it ave= 71E U2 AFE Skl AHEAT
gy 2T 22 QFATOIA A ARG mhE g W ST HaEL Q)
of, Feigt éEHEl Aol whE FAREY] THARFOR A7t mie- AlERE Aol
o 27 EuE AR 3y BN de diEE AYYe s & 7
ALY GAE ] meHE Aol AljtE QIS 3o s 7 BE AT A7 di+t
29 FYS hdor AEHY Gty AT F2 RS BURE dAte AT
Aol & AFE Folo] AAEF S F AEES AR A 294 &
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34) Ridker PM, Danielson E, Fonseca FA, Genest ], Gotto AM, Kastelein JJ, et al.
Rosuvastatin to prevent vascular events in men and women with elevated
C-reactive protein. N Engl ] Med. 2008:359(21):2195-207.
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i T Fo|
Hypertension [13.X, 115.X
Hypercholesterolemia E78.X

60.X, 161.X, 162, 162.1, 162.9, 163.X, 164, 165, 165.2,
Cerebrovascular Disease 165.1-165.3, 165.8, 165.9, 166.0-166.4, 166.8, 166.9, 167.0-167.2,
167.7-167.9, 168.8, 172.0, G451

[70.0, 170.00, 170.01, 171.X, 174.0, 174.1, 177.6, 179.0, 173,

Peripheral Vascular Disease 173.9

121.0-121.3, 121.40, 121.41, 121.48, 121.49, 121.9, 122.0, 122.1,

Aoute Myocardial Infarction 122.8. 122.9, 123.0-1236, 123.8

160.X, 161.0-161.6, 161.8, 161.9, 162.0, 161.1, 162.9, 163.0,
Stroke 163.00, 163.01, 163.02, 163.08, 163.09, 163.10, 163.11, 163.12,
163.18, 163.19, 163.2-163.6, 164-168

Congestive Heart Failure 111.0, 113.0, 113.2, 150.0, 150.00, 150.01, 150.02, 150.1, 150.9

- MYICE 0 ICD-10 ZE M8
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HEH 3-2. AEE 92 N2 U Fypac

4= ATCIE PR S 3

Simvastatin C10AA01 227801ATB, 227802ATB, 227803ATB

Lovastatin C10AAQ02 185801ATB

Pravastatin C10AAQ3 216601ATB, 216602ATB, 216603ATB, 216604ATB

Fluvastatin C10AA04 162401ACH, 162402ACH, 162403ATR

AMorvastatin C10AACS 111501ATB, 111502ATB, 502201ATB, 502202ATB,
502203ATB, 502204ATB, 111503ATB, 111504ATB

Rosuvastatin C10AAQ7 454002ATB, 454001ATB

Pitavastatin C10AA08 470901ATB, 470902ATB, 470903ATB

Ezetamibe/simvastatin C10BA02 471000ATB, 471100ATB
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g=g ATCZE g FER I

metformin

Biguanides AOBA? 191501ATB, 191502AGR, 191502ATB, 191502ATR,
191503ATB, 191504ATB, 191504ATR, 191505ATR

Sulphonylureas

glibenclamide A10BBO1 165401ATB, 165402ATB, 165501ATB

chlorpropamide A10BB02 132001ATB

tolazamide A10BB05 417401ATB, 417402ATB

tolazamide A10BB05 417401ATB, 417402ATB

glipizide A10BB07 165801ATB, A0096901

gliquidone A10BB08 165901ATB

liclezide A10BBOS lzggglﬁ?; 165602ACS, 165602ATB, 165603ATR,

glimepiride A10BB12 165701ATB, 165702ATB, 165703ATB, 165704ATB

Thiazolidinediones

rosiglitazone maleate A10BG02 348001ATB, 348002ATB, 348003ATB

pioglitazone HCI A10BG03 431901ATB, 431902ATB

DPP IV-inhibitors

sitagliptin phosphate A10BHO1 501101ATB, 501102ATB, 501103ATB

vildagliptin A10BH02 417403ATB

Saxagliptin A10BHO3 613301ATB, 613302ATB

Alogliptin A10BH04 624202ATB,624203ATB,624201ATB

Linagliptin A10BHO5 616401ATB

Gemigliptin A10BHO6 619101ATB
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Combination (2ERl= 2t 22 22)

Gemigliptin+tMetformin A10BD 523800ATR

alge”damide‘ metfomin - \10BD02  421100ATB, 443400ATB, 443500ATE, 471900ATB
gliclazide, metformin HCI A10BD02 497200ATB

glimepiride, metformin HCI A10BD02 474200ATB, 474300ATB, 474300ATR, 498600ATB
2:2:;?'” Cl. rosiglitezone ) 0gpos 462700ATB, 452900AT8

metformin HCI, rosiglitazone

maleate A10BD03 461200ATB, 469100ATB, 471800ATB

gimepinde, - rosiGAZONS 1060y 4BBB00ATE, 4BB900ATE, 483000ATB

maleate

:gltformin HCI, pioglitazone AOBDOS A98100ATB

metformin  HCI, sitagliptin ATOBDO7 524700ATR, 502300ATB, 502300ATR, 502900ATB,
phosphate 513700ATB, 513700ATR

metformin HCI, vildagliptin A10BD08 507000ATB, 507100ATB, 519600ATB

Metformin and saxagliptin A10BD10 518600ATR, 518500ATR

Metformin and linagliptin A10BD11 520500ATB, 520700ATB, 520600ATB

Others

acarbose A10BFO1 100601ATB, 100602ATB

miglitol A10BF02 406201ATB, 406202ATB

voglibose A10BF03 417404ATB, 417405ATB

repaglinide A10BX02 379501ATB, 379502ATB, 379503ATB

nateglinide A10BX03 430201ATB, 430202ATB, 430203ATB

Mitiglinide Calcium hydrate A10BX08 486101ATB
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O.:.r C00.X-C99.X
Tl 10.X-113.X, 115.X
NOO, NO1, NO2, NO3, NO4, NO5, NO6, NO7, NO8, N10, N11,
AEEE N12, N13, N14, N15, N16, N17, N18, N19, N25, N26, E102,

E112, E122, E132, E142, 7940, 7992

Charlson comorbidity index

1. Myocardial infarction 121.x, 122.x, 125.2
: . 109.9, 111.0, 113.0, 113.2, 125.5, 142.0, 142.5-142.9, 143.x,
2. Congestive heart failure 50x. P29.0
170.x, 171.x, 173.1, 173.8, 173.9, 177.1, 179.0, 179.2, K55.1,

. Peripheral vascular disease

Kbb5.8, Kb55.9, 795.8, 795.9

4. Cerebrovascular disease G45.x, G46.x, H34.0, 160.x-169.x

5. Dementia F00.x-FO3.x, F05.1, G30.x, G31.1

6. COPD 127.8, 127.9, J40.x-J47 x, J60.x-J67 %, J68.4, J70.1, J70.3
7. Rheumatic disease

(connective tissue disease)

MO05.x, M06.x, M31.5, M32.x-M34.x, M35.1, M35.3, M36.0

. Peptic ulcer disease

K25.x-K28.x

. Diabetes mellitus

(1 point if uncomplicated, 2
points if end organ dam-
age)

(1 point) E10.0, E10., E10.6, E10.8, E10.9, E11.0, E11.1,
E11.6, E11.8, E11.9, E12.0, E12.1, EI2.6, E1238,
El2.9, E13.0, E13.1, E13.6, E13.8, E13.9, E14.0,
E14.1, E14.6, E14.8, E14.9

(2 point) E10.2-E10.5, E10.7, E11.2, E11.5, E11.7, E12.2-
E12.5, E12.7, E13.2-E135, E13.7, E14.2-E145,
E14.7

10.

Moderate to severe chronic
kidney disease
(2 points)

112.0, 113.1, N03.2-N03.7, N05.2-N05.7, N18.x, N19.x, N25.0,
749.0-749.2, 794.0, 799.2

1.

Hemiplegia (2 points)

ICD-10 diagnosis codes: G04.1, G11.4, G80.1, G80.2, G81.x,
(G82.x, 383.0-G83.4, G83.9
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12. Leukemia

13. Malignantlymphoma
14. Solidtumor
(2points)

C00.x-C26.x, C30.x-C34.x, C37.xC41.x, CA3.x, C4b.x-Ch8.x,
C60.x-C76.x, C81.x-C85.x, C88.x, C90.x-C97.x

14. Metastatic solid tumor (6
points if metastatic)

(6 point) C77.x-C80.x

15. Liver disease

(1 point if mild,

3points if moderate to se—
vere)

(1 point) B18x, K70.0K70.3, K70.9, K71.3-K71.5, K71.7,
K73.x, K74.x, K76.0, K76.2-K76.4, K76.8, K76.9,
7944

(3 point) 185.0, 185.9, 186.4, 198.2, K70.4, K71.1, K72.1,
K72.9, K76.5, K76.6, K76.7

Concomitant cardioactive medications

Aspirin

B-blockers

Calcium—channel blocker

ACE inhibitors or ARBs

acetylsalicylic acid

atenolol, betaxolol, bevantolol, bisoprolol, carteolol, carvedilol,
celiprolol, esmolol, labetalol, propranolol, sotalol, metoprolol
combinations, bisoprolol combinations, s—atenolol, nebivolol

amlodipine, barnidipine, benidipine, cilnidipine, diltiazem,
felodipine, isradipine, lacidipine, lercanidipine, manidipine,
nicardipine, nifedipine, nilvadipine, nimodipine, nitrendipine,
verapamil, nisoldipine

benazepril, candesartan, captopril, cilazapril, enalapril, fosino-
pril, imidapril, irbesartan, isinopril, losartan, moexipril, peri-
ndopril,

zofenopril, quinapril, ramipril, temocapril, valsartan, telmisartan,
eprosartan, olmesartan medoxomil,

furosemide, hydrochlorothiazide, amiloride, indapamide,

*
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Diuretics : . .
spironolactone, torasemide, xipamide, metolazone
HHTCE 0 ICD-10 ZE AME
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