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Table 1. Contents of raw data from Korean Health Insurance Review and
Assessment Service and list of variables

Tables List of variables Identifiers

De-identified patient number, sex, age,

Administration(t20)
hospital identifier, region, etc.
Item code, classification code, dose,
Treatment(t30)
frequency, days supply, general name code claims
Diagnosis (ICD-10), procedure, medical identifier
Diagnosis(t40)

specialty code

Dose, frequency, days supply, general
Prescription (t53)
name code

11
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A5 w ZF=A<  (coronary artery bypass graft, 01641, 01642,
01647, OA641, OA642, OA647), 432 ¥&9 d& < (Percutaneous
Coronary Intervention, M6551, M6552, M6561-4, M6571, M6572),

dJd g3l< (thrombolytic treatment, M6631, M6634)S WS 3x}=
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Korean Health Insurance Review & Assessment Service (HIRA) database

Y

Y

Patients who prescribed Statin between Jan 1, 2009 and Dec 31, 2009:

N=2,687,209

Patients who prescribed Statin from Jan 1, 2008-Dec 31, 2008;
Excluded
N=1,696,316
Bxluded Patients age.20 years or younger or patients aged 100 years or
older at the index date
N=736
Excluded Patients who prescribed lipid-lowering therapy with low-
> | potency statin in index date; N=691,057
Exsluded 5 Patients who prescribed more than 2 statins in index date;
N=7,883
Excluded
_—
Patients who with history of CVD before index date; N=77,108
Initial cohort
N=213,809
. . Statin-ezetimibe combination
High-potency statin user
N=196,769 therapy
’ N= 17,040
High-potency statin user
(matched)
N=17,040
A 4
Propensity scored matched
cohort
N=34,080

Figure 1. Selection of the study participants for statin—-ezetimibe and
cardiovascular disease study.
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Korean Health Insurance Review & Assessment Service (HIRA) database
Patients who prescribed Statin between Jan 1, 2009 and Dec 31, 2009:
N=2,687,209

Patients who prescribed Statin from Jan 1, 2008-Dec 31, 2008;

Excluded N=1,696,316
Excluded Patients age 20 years or younger or patients aged 100 years or

—————————3 | older at the index date N=736

Excluded Patients who prescribed lipid-lowering therapy with low-
_— > potency statin in index date; N=691,057

Excluded Patients who prescribed more than 2 statins in index date;
_—
N=7,883
Excluded

—> | Patients who with history of DM before index date; N=106,968

Study cohort
N=184,249

| |

Statin-ezetimibe combination
therapy
N= 14,557

High-potency statin user
N= 169,692

|

High-potency statin user
(matched)
N=14,557

v
Propensity scored matched
cohort
N=29,114

Figure 2. Selection of the study participants for statin—ezetimibe and
diabetes study.
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World Health Organization (WHO)2] Anatomical Therapeutic
Chemical Classification System (ATC) FFA| Aol we} A7|3F &<
AF oA Fod 2edY T 37 % AR dEAlA|, AupElE 3
AAE B EIAA, dAEHHE GEAAE AFgoRr S

AT OFEQ ZEEd ofAEVnE WEA oAbl Aad

I14E g8l e ~gEy oA En B He gy [ DL-C Zstadr}

GALEE ~ElEl AR W g=ko g Aot FDAC Relative LDL-

lowering Efficacy of Statin and Statin-based Therapies®] X% &
ol-g3ste] LDL-C Aataa7l 41% ol4< et e 7 &%=
shelakadeh. 20099l -yl HIFelrt HAW  ~EH
gEAA Tl A= 2pdow AHogd AEYW H &F2

olEnt~EYl 20mg, 40mg, 80mg, = rHF~EHEl 5mg, 10mg, 20mg,
Bl -

il

Aut=Etd 40mg,  80mg  °th.  AEFE-CAE|vE 53]
ANEAY, SEtd I oAlEm B o] @ WAMl e A=

A o] st} (Table 2).
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Table 2. List of generic name, ATC codes, and dose of study drugs

Generic name ATC Dose
Simvastatin CI10AAO01 40mg, 80mg
Atorvastatin C10AAQ05 20mg, 40mg, 80mg
Rosuvastatin C10AAQ7 5mg., 10mg, 20mg
Simvastatin and ezetimibe C10BAO2 10/10mg, 10/20mg
Ezetimibe C10AX09 10mg
17



2t AT A9
AERADB] WS WY JTARY A9HR AEmcg
olgstel Aolgeh. AMAVADDE WAL TN Z @cute

myocardial infarction, ICD-10: 121), 384 3<% (ischemic stroke,

o)

ICD-10: 163) To= <3 4¥, #5993 <(coronary artery
bypass graft, 01641, 01642, 01647, OA641, OA642, OA647),
A A A5 =A< (Percutaneous Coronary Intervention, M6551,
M6552, M6561-4, M6571, M6572), @A A%(Thrombolytic
treatment, M6631, M6634), d¥/d <= (Percutaneous transluminal
angioplasty, M6593, M6599, M6601, M6593-7)¢ Al&i==

A o] &} (Table 3).

g Agye ICD-103= E10-El4% AHodta, Zuad ofAE

AgY AEY  FI=E o]&3te A¥d9-dol(sulphonylureas),

Hlo] o} = (biguanides), | E X 29 (metformin), Clo] e
ME] g o] Z-4] A A| (dipeptidyl peptidase—4 inhibitor),
EjolZ g d o7 & 37} 3k (thiazolidinediones), &5}~

= FIA g o] = A A (alpha glucosidase inhibitors), W =8 E]Lo] =4
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Table 3. List of diagnostic codes and procedure codes for ischemic

cardiovascular—cerebrovascular disease

Diagnosis/Procedure ICD-10 Procedure code
Acute myocardial infarction 121
Ischemic stroke 163

Coronary artery bypass graft

Percutaneous Coronary Intervention

Thrombolytic treatment

Percutaneous transluminal angioplasty

01641, 01642, 01647,
0OA641, OA642, OAG47
M6551, M6552, M6561-4,
M6571, M6572

M6631, M6634

M6593, M6599, M6601,
M6593-7
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Table 4. Disease, their weights, and ICD-10 codes to calculate the Charlson

comorbidity index

Disease ICD-10 code Weights
Myocardial 121.x, 122.x, 125.2 1
infarction
Congestive heart 109.9,111.0, 113.0, 113.2, 125.5, 142.0, 1
failure 142.5-142.9, 143.x, 150.x, P29.0
Peripheral vascular 170.x, [71.x,173.1,173.8,173.9, 177.1,
. 179.0, 179.2, K55.1, K55.8, K55.9, Z95.8, 1
disease 705 9
Cerebrovascular
. G45.x, G46.x, H34.0, 160.x-169.x 1
disease
Dementia F00.x-F03.x, F05.1, G30.x, G31.1 1
Chronic pulmonary [27.8,127.9, J40.x-J47 .x, J60.x-J67.x, 1
disease J68.4,J70.1, J70.3
Rheumatic disease MO05.x, M06.x, M31.5, M32.x-M34.x, 1
M35.1, M35.3, M36.0
Peptic ulcer disease K25.x-K28.x 1
B18.x, K70.0-K70.3, K70.9,
Mild liver disease K71.3-K71.5, K71.7, K73.x, K74.x, K76.0, 1
K76.2-K76.4, K76.8, K76.9,
794 .4
E10.0, E10.1, E10.6, E10.8, E10.9, E11.0,
. " E11.1, E11.6, E11.8, E11.9, E12.0, E12.1,
?;jgi:i;”;fpgj;tion E12.6, E12.8, E12.9, E13.0, E13.1, E13.6, 1
E13.8, E13.9, E14.0, E14.1, E14.6, E14.8,
E14.9
Diabetes with E10.2-E10.5, E10.7, E11.2-E11.5, E11.7,
chronic E12.2-E12.5, E12.7, E13.2-E13.5, E13.7, 1
complication E14.2-E14.5,6 E14.7
Hemiplegia or G04.1, G11.4, G80.1, G80.2, G81.x, G82.x, 9
paraplegia G83.0-G83.4, GR3.9
112.0, 113.1, N0O3.2-N03.7, N05.2-N05.7,
Renal disease N18.x, N19.x, N25.0, Z249.0-249.2, 794.0, 2
799.2
iﬁfﬁi{iﬁﬁgzéma C00.x-C26.x, C30.x-C34.x, C37.x-C41.x,
C43.x, C45.xCH8.x, C60.xC76.x, C8l.x— 2

and leukemia,
except malignant

C85.x, C88.x, C90.x-C97.x
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Disease ICD-10 code Weights
neoplasm of skin

Moderate or severe  185.0, 185.9, 186.4, 198.2, K70.4, K71.1, 3

liver disease K72.1, K72.9, K76.5, K76.6, K76.7

?ﬁiiitamc sofid C77.x-C80.x 6
AIDS/HIV B20.x-B22.x, B24.x 6
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setakginh, 3, AT E JdHA o) 1dEete] AW AAHS
3} o}5}81 o} AeFE 2 kX @ "l Al A 3t 4 & A Al (angiotensin-

converting—enzyme inhibitor), ¢F2] @ ®lA14=8-4| 2} Al (Angiotensin 11
Receptor Blocker), HlE}x} A (betablocker), ZHg A9 xbekA| (Calcium
channel  blocker),  °]X%xAl(diuretics), AT&  dIJ73kAl(oral
antidiabetic agents), ol< ¥ (insulin), 2} (warfarin),
3|3} (heparin), dAI-SH I A Al(platelet aggregation inhibitors),

7)€} %4 A & A (other lipid lowering drug)©] 1t}.
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Table 5. Diagnostic codes for death in ICD-10 classification

ICD-10 Diagnosis

1461 Sudden cardiac death, so described

R96 Other sudden death, cause unknown

R960 Instantaneous death

R961 Death occurring less than 24 hours from onset of symptoms, not
otherwise explained

R98 Unattended death

R99 Other ill-defined and unspecified causes of mortality
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Pre-index period Index period

Censoring date

Study end, date of discontinuation, date of death, or switching.

Apply eligibility criteria

Estimate Propensity score

Identify confounding factors

Age, gender, co-morbidities and co-mediations

Follow-up period for identification outcome

Study outcome
Cardiovascular-cerebrovascular disease,
New-onset of diabetes mellitus

Identify confounding factors
Co-mediations

Figure 3. Schematic description of the study period.
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<Before propensity score matching>
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(0: High-potency statin user; 1: Statin—-ezetimibe user)

Figure 4. Propensity score distributions, before and after matching in
statin—ezetimibe and cardiovascular disease study.
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<Before propensity score matching>
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Figure 5. Propensity score distributions, before and after matching in
statin—ezetimibe and diabetes study.
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3kt (Schoenfeld, 1983).

HHN'

N = (_ ar2 T 31- E)l

P(1- R’)o’B’

D: The number of events

o2: The variance of X1

R2: The proportion of variance explained by the multiple regression of on
the remaining covariate

B: Log hazard ratio

244 AAY A== PASS trial version 13.0.8 (NCSS PASS,

Kaysville, Utah, USA)S o] -&3}% T},
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Table 6. Baseline characteristics of patients starting treatment with high potency statin and statin—ezetimibe before and after

propensity score matching.

Characteristics Initial cohort 1:1 propensity matched cohort
High-potency statin Statin—ezetimibe d High-potency statin Statin—ezetimibe
combination combination
N (%) N (%) N (%) N (%)
Total 196,769 17,040 17,040 17,040
Gender Male 87,476 44.5 7,769 45.6 0.02 7,832 46.0 7,769 45.6 0.01
Female 109,293 55.5 9,271 54.4 0.02 9,208 54.0 9,271 54.4 0.01
Hospital visit  Mean, SD 21 21.3 19 18.8 0.06 19.74 19.15 19.26 18.82 0.02
Admission Mean, SD 0.25 0.87 0 0.67 0.05 0.20 0.73 0.20 0.67 0.00
Age group Mean, SD 55 11.93 53 11.56 0.10 53.59 11.66 53.39 11.56 0.01
20-29 3,378 1.7 331 1.9 0.02 335 2.0 331 1.9 0.00
30-39 16,229 8.2 1,700 10.0 0.06 1,724 10.1 1,700 10.0 0.00
40-49 43,381 22.0 4,110 24.1 0.05 3,969 23.3 4,110 24.1 0.02
50-59 64,979 33.0 5,852 34.3 0.03 5,844 34.3 5,852 34.3 0.00
60-69 45,174  23.0 3,600 21.1 0.04 3,662 21.5 3,600 21.1 0.01
70-79 20,112 10.2 1,246 7.3 0.10 1,283 7.5 1,246 7.3 0.01
80+ 3,516 1.8 201 1.2 0.05 223 1.3 201 1.2 0.01
CCI mean, SD 2 1.62 2 16 0.01 2 1.6 2 16 0.03
0 48,676 24.7 4,148 24.3 0.01 3,798 22.3 4,148 24.3 0.05
1 60,626 30.8 5,270 30.9 0.00 5,234 30.7 5,270 30.9 0.00
2 38,994 19.8 3,229 18.9 0.02 3,427 20.1 3,229 18.9 0.03
3 22,306 11.3 1,999 11.7 0.01 2,074 12.2 1,999 11.7 0.01
4 13,602 6.9 1,302 7.6 0.03 1,361 8.0 1,302 7.6 0.01
5+ 12,565 6.4 1,092 6.4 0.00 1,146 6.7 1,092 6.4 0.01
Co- Hypertension 98,867 50.2 8,148 47.8 0.05 8,431 49.5 8,148 47.8 0.03
] 2-t)] &
I I
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Characteristics Initial cohort 1:1 propensity matched cohort
High-potency statin Statin—ezetimibe d High-potency statin Statin—ezetimibe d
combination combination
N (%) N (%) N (%) N (%)
morbidities DM 62,271 31.6 5,986 35.1 0.07 6,245 36.6 5986 35.1 0.03
COPD 30,828 15.7 2,593 15.2 0.01 2,667 15.7 2,693 15.2 0.01
PAD 26,709 13.6 1,792 10.5 0.09 1,790 10.5 1,792 10.5 0.00
CLD 24,216 12.3 1,959 11.5 0.03 2,023 11.9 1,959 11.5 0.01
Cancer 6,077 3.1 569 3.3 0.01 607 3.6 569 3.3 0.01
Heart failure 2,956 1.5 298 1.7 0.02 303 1.8 298 1.7 0.00
CKD 1,694 0.9 157 0.9 0.01 174 1.0 157 0.9 0.01
Co- ACE inhibitor 10,482 5.3 811 4.8 0.03 860 5.0 811 4.8 0.01
medication ARB 55,610 28.2 5,030 29.5 0.03 5,289 31.0 5030 29.5 0.03
Beta blocker 29,566 15.0 2,445 14.3 0.02 2,640 14.9 2,445 14.3 0.02
CCB 61,570 31.3 4,441 26.1 0.12 4571 26.8 4,441 26.1 0.02
Diuretics 53,493 27.2 4,104 24.1 0.07 4,332 254 4,104 24.1 0.03
ODA 42,076 214 4,011 235 0.05 4,071 23.9 4,011 235 0.01
Insulin 8,051 4.1 809 4.7 0.03 830 4.9 809 4.7 0.01
Warfarin 988 0.5 126 0.7 0.03 127 0.7 126 0.7 0.00
Heparin 3,556 1.8 235 14 0.03 227 1.3 235 1.4 0.00
PAI 54,675 27.8 4,150 244 0.08 4,262 25.0 4,150 24.4 0.02
OLD 9,956 5.1 1,177 6.9 0.08 1,155 6.8 1,177 6.9 0.01

SD, standard deviation; CCI, Charlson comorbidity index; DM, diabetes mellitus; PAD, peripheral artery disease ; CLD, Chronic liver disease;

COPD, Chronic obstructive pulmonary disease; CKD, Chronic kidney disease ;ACE, angiotensin—converting—enzyme; ARB, Angiotensin Il Receptor

Blocker; ODA, Oral antidiabetic agents; CCB, Calcium channel blocker; PAI, Platelet aggregation inhibitors; OLD, Other lipid lowering drug.
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Table 7. Incidence rate and hazard ratios for ischemic cardiovascular disease and cerebrovascular disease among patients starting
treatment with high potency statin and statin—ezetimibe in propensity score matched cohort

Incidence rate per 1000

Crude HR(95%CI) Adjusted HR(95%CID)" Adjusted HR (95%CDT
person—-years(95%CI)

Outcome No. of Events

Ischemic cardiovascular—
cerebrovascular disease

High-potency statin 89 7.40 (5.86-8.94) 1 1
Statin—ezetimibe therapy 59 4.43 (3.30-5.56) 0.62 (0.40-0.97) 0.63 (0.46-0.8%) 0.65 (0.47-0.91)
Acute myocardial infarction

High-potency statin 21 1.75 (1.00-2.49) 1 1

Statin—ezetimibe therapy 6 0.45 (0.09-0.81) 0.26 (0.11-0.65) 0.32 (0.13-0.80) 0.29 (0.12-0.72)
Ischemic stroke

High-potency statin 35 2.91 (2.95-3.87) 1 1

Statin—ezetimibe therapy 23 1.73 (1.02-2.43) 0.60 (0.36-1.02) 0.62 (0.37-1.06) 0.62 (0.36-1.05)

CI, confidence interval; HR, hazard ratio.

* Adjusted for age, gender, charlson comorbidity index, hypertension in baseline, beta blocker, calcium channel blocker use in follow up periods.
TAdjusted for age, gender, charlson comorbidity index, hypertension in baseline, and time—dependent variables included angiotensin—converting—
enzyme inhibitor, angiotensin II receptor blocker, beta-blocker, calcium channel blocker, diuretics, oral antidiabetic agents, insulin, warfarin,
heparin, platelet aggregation inhibitors during follow—up periods.

43 =



AuTol Wt FaaAe W 7
NAEI B PgTe AP BALE
64Ael Al 0.53 (95% CI: 0.33-0.85), 654 ©

1.60)°1Att. Aol wet F38kekslS

HA

rob

oAl A 0.75 (95% CI: 0.46-1.24)0]%t}.
Z3lele] A S W, YuHS &
0.71 (95% CI: 0.44-1.13)°]aL, Fx=Ho] ¢l

0.38-1.02)0]dt}t. dE+, AE I

FAACE thEX] gktH(Table 8).

44

FAAEE7E FAelM 0.60

M

2 EhEl-o Al E] ] B

oA 0.97 (0.59-
¥ §)

0.38-0.95)°] A 1L,



Table 8.

Incidence rate and hazard ratios for cardiovascular disease and cerebrovascular disease among patients taking statin

mono-therapy and statin—ezetimibe therapy in propensity score matched cohort stratified by age group, gender, presence of

Crude HR(95%CI)

Adjusted HR(95%CD)"

p for interaction

diabetes.
Incidence rate per 1000 person-years
(95%CD)
High-potency statin Stati?h—eerzaept}i,mibe
Age
20-64 5.62 (4.10-7.13) 2.76 (1.75-3.76)
65+ 13.90 (9.36-18.43)  10.73 (6.89-14.57)
Gender
Male 10.22 (7.54-12.89) 4.92 (3.13-6.71)
Female 5.04 (3.32-6.76) 4.45 (2.93-5.97)

Diabetes mellitus
Yes 8.61 (6.20-11.03)
No 6.77 (4.67-8.87)

5.08 (3.26-6.90)
3.91 (2.49-5.34)

0.50 (0.32-0.79)
0.79 (0.49-1.28)

0.48 (0.31-0.76)
0.82 (0.50-1.34)

0.59 (0.40-0.94)
0.62 (0.44-0.86)

0.53 (0.33-0.85)
0.97 (0.59-1.60)

0.60 (0.38-0.95)
0.75 (0.46-1.24)

0.71 (0.44-1.13)
0.63 (0.38-1.02)

0.182

0.125

0.824

CI, confidence interval; HR, hazard ratio.

* Adjusted for age, gender, charlson comorbidity index, hypertension in baseline, beta blocker, calcium channel blocker use in follow up periods.
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Table 9. Sensitivity analysis for considering protopathic bias in propensity score matched cohort.

Adjusted HR

Exclusion criteria Crude HR(95%CI) (95%CT)

Adjusted HR
(95%CD)’

Patients with incident case within 30 days and it's propensity score

) 0.62 (0.42-0.91) 0.70 (0.48-1.04)
matched patients were excluded

Patients with incident case within 90 days and it's propensity score

) 0.65 (0.42-1.02) 0.69 (0.44-1.09)
matched patients were excluded

Patients with incident case within 180 days and it's propensity score

) 0.61 (0.36-1.05) 0.66 (0.38-1.15)
matched patients were excluded

0.65(0.45-0.95)

0.67 (0.43-1.05)

0.63 (0.37-1.07)

CI, confidence interval; HR, hazard ratio.

* Adjusted for age, gender, charlson comorbidity index, hypertension in baseline, beta blocker, calcium channel blocker use in follow up periods
tAdjusted for age, gender, charlson comorbidity index, hypertension in baseline, and time—-dependent variables included angiotensin—-converting—-

enzyme inhibitor, angiotensin II receptor blocker, beta—blocker, calcium channel blocker, diuretics, oral antidiabetic agents, insulin, warfarin,

heparin, platelet aggregation inhibitors during follow—up periods.
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Table 10. Intention—-to—treat analysis in propensity score matched cohort.

) ) Statin-ezetimibe
High-potency statin

combination
No. of patients 17,040 17,040
Person-years 59095.5 58352.2
No. of events 366 301
Incidence rate per
1,000 person-years 6.19 (5.56-6.83) 5.16 (4.58-5.74)
(95% CI)
Crude HR (95% CI) 1 [Reference] 0.83 (0.71-0.97)
Adjusted HR (95%CD" 1 [Reference] 0.84 (0.72-0.98)

* Adjusted for age, gender, charlson comorbidity index, hypertension in baseline,
and time—dependent variables included angiotensin—converting—enzyme inhibitor,
angiotensin II receptor blocker, beta—blocker, calcium channel blocker, diuretics,
oral antidiabetic agents, insulin, warfarin, heparin, platelet aggregation inhibitors
during follow—up periods.
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Table 11. Sub-group analysis in propensity score matched cohort.

No. of patients Incidence rate per Crude HR Adjusted HR Adjusted HR
NP 1,000 PY (95%CI) (95%CI) (95%CI) * (95%CD) 1
Atorvastatin 20mg 11,363 6.84 (4.89-8.80) 1 1 1
Simvastain 10mg
. 9,534 4.40 (2.85-5.95) 0.67 (0.43-1.06) 0.72 (0.46-1.13) 0.76 (0.48-1.20)
/Ezetimibe 10mg
Rosuvastatin 10mg 3,916 7.90 (4.92-10.88) 1 1 1
Simvastain 20mg
7,460 4.70 (2.86-6.55) 0.56 (0.32-0.96) 0.56 (0.33-0.98) 0.68 (0.38-1.22)

/Ezetimibe 10mg

PY, person-years; CI, confidence interval; HR, hazard ratio.
* Adjusted for age, gender, charlson comorbidity index, hypertension in baseline, beta blocker, calcium channel blocker use in

follow up periods
1 Adjusted for age, gender, charlson comorbidity index, and time—dependent variables (ACE inhibitor, ARB, Beta—blocker, calcium

channel blocker, diuretics, oral antidiabetic agents, insulin, warfarin, heparin, platelet aggregation inhibitors)
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Table 12. Baseline characteristics of patients starting treatment with high potency statin and statin—ezetimibe before and after

propensity score matching.

Characteristics Initial cohort 1:1 propensity matched cohort
High-potency Statin—ezetimibe . . Statin—ezetimibe
. L. High-potency statin L.
statin combination d combination d
N (%) N (%) N (%) N (%)

Total 169,692 14,557 14,557 14,557

Gender Male 74,878 44.1 6,550 45.0 0.017 6,470 44.4 6,550 45.0 0.011
Female 94,814 55.9 8,007 55.0 0.017 8,087 55.6 8,007 55.0 0.011

Hospital visit ~ Mean, SD 205 21.1 19.6 19.6 0.031 19.9 20.2 19.4 19.6 0.018

Admission Mean, SD 0.3 0.9 0.2 0.7 0.088 0.2 0.7 0.2 0.7 0.000

Age group Mean, SD 55.7 12.2 545 11.9 0.070 545 12.1 545 11.9 0.000
20-29 2,753 1.6 254 1.7 0.010 291 2.0 254 1.7 0.019
30-39 13,106 7.7 1,317 9.0 0.048 1,290 8.9 1,317 9.0 0.006
40-49 35,487 20.9 3,241 22.3 0.033 3,355 23.0 3,241 22.3 0.019
50-59 55,090 32.5 4,929 33.9 0.030 4,762 32.7 4,929 33.9 0.024
60-69 39,253 23.1 3,261 224 0.017 3,173 21.8 3,261 224 0.015
70-79 19,658 11.6 1,304 9.0 0.087 1,397 9.6 1,304 9.0 0.022
80+ 4,345 2.6 251 1.7 0.058 289 2.0 251 1.7 0.019

CCI mean, SD 1.3 1.3 1.3 1.3 0.032 1.3 1.3 1.3 1.3 0.011
0 50,304 29.6 4,468 30.7 0.023 4,356 29.9 4,468 30.7 0.017
1 58,031 34.2 5,057 34.7 0.011 4,988 34.3 5,057 34.7 0.010
2 34,607 204 2,941 20.2 0.005 3,024 20.8 2,941 20.2 0.014
3 16,117 9.5 1,287 8.8 0.023 1,336 9.2 1,287 8.8 0.012
4 6,553 3.9 495 3.4 0.025 537 3.7 495 3.4 0.016
5+ 4,080 2.4 309 2.1 0.019 316 2.2 309 2.1 0.003

Co- Hypertension 87,236 51.4 7,144 49.1 0.047 7,255 49.8 7,144 49.1 0.015
IHD 24,831 14.6 2,744 18.9 0.113 2,770 19.0 2,744 18.9 0.005

M L-
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Characteristics Initial cohort 1:1 propensity matched cohort

High-potency Statin—ezetimibe Statin—ezetimibe

High-potency statin

statin combination d combination d
N (%) N (%) N (%) N (%)
morbidities IS 10,335 6.1 739 5.1 0.044 727 5.0 739 5.1 0.004
COPD 26,315 15.5 2,277 15.6 0.004 2,397 16.5 2,277 15.6 0.022
PAD 21,836 12.9 1,385 9.5 0.107 1,454 10.0 1,385 9.5 0.016
Cancer 4,765 2.8 468 3.2 0.024 472 3.2 468 3.2 0.002
Heart failure 3,310 2.0 320 2.2 0.017 336 2.3 320 2.2 0.007
CKD 921 0.5 107 0.7 0.024 104 0.7 107 0.7 0.002
Co- ACE inhibitor 10,634 6.3 812 5.6 0.029 850 5.8 812 5.6 0.011
medication ARB 45,834 27.0 4,137 28.4 0.031 4,244 29.2 4,137 284 0.016
Beta blocker 34,519 20.3 2,988 20.5 0.005 3,100 21.3 2,988 20.5 0.019
CCB 58,263 34.3 4,400 30.2 0.088 4,356 29.9 4,400 30.2 0.019
Diuretics 46,576 274 3,514 24.1 0.076 3,592 24.7 3,514 24.1 0.007
Anti-depressants 13,691 8.1 1,227 8.4 0.013 1,249 8.6 1,227 8.4 0.005
Anti-psychotics 2,895 1.7 261 1.8 0.007 289 2.0 261 1.8 0.014
Glucocorticoids 79,108 46.6 6,638 45.6 0.020 6,826 46.9 6,638 45.6 0.026
Warfarin 1,529 0.9 178 1.2 0.031 170 1.2 178 1.2 0.005
Heparin 10,080 5.9 780 5.4 0.025 826 5.7 780 5.4 0.014
PAI 59,850 35.3 4,784 32.9 0.051 4,822 33.1 4,784 32.9 0.006
OLD 6,425 3.8 705 4.8 0.052 705 4.8 705 4.8 0.000

SD, standard deviation; CCI, Charlson comorbidity index; DM, diabetes mellitus; PAD, peripheral artery disease ; CLD, Chronic liver disease;
COPD, Chronic obstructive pulmonary disease; CKD, Chronic kidney disease ; IHD, Ischemic heart disease; IS, Ischemic stroke; ACE, angiotensin—
converting—enzyme; ARB, Angiotensin II Receptor Blocker; ODA, Oral antidiabetic agents; CCB, Calcium channel blocker, PAI, Platelet aggregation
inhibitors, OLD, Other lipid lowering drug.
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Red: High-potency statin user, Blue: Statin—ezetimibe combination user

Figure 7. Survival curve for the risk of diabetes in propensity score

matched cohort
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Table 13. Incidence rate and hazard ratio for diabetes mellitus among

patients starting treatment with high potency statin and statin—ezetimibe in

propensity score matched cohort.

High-potency statin

Statin—ezetimibe

combination
No. of patients 14,557 14,557
Person-years 10752.5 11360.6
No. of events 178 198

Incidence rate per 1000
18.71 (18.62-18.80)
person-years (95% CI)

Crude HR (95% CID) 1 (Reference)

Adjusted HR (95% CDx 1 (Reference)

Adjusted HR (95% CD+ 1 (Reference)

17.43 (17.35-17.51)

0.94 (0.76-1.15)

0.94 (0.77-1.15)

0.96 (0.78-1.18)

CI, confidence interval; HR, hazard ratio.

*Adjusted for age, gender in baseline, anti—depressant,

inhibitors use in follow up periods.

platelet aggregation

tAdjusted for age, gender in baseline, time-dependent variables
angiotensin—converting—enzyme inhibitor, angiotensin I receptor blocker, calcium

channel blocker, diuretics, anti—depressants, anti—psychotics,

warfarin, heparin, platelet aggregation inhibitors in follow up periods.
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Table 14. Incidence rate and hazard ratio for diabetes among patients starting treatment with high potency statin and statin—
ezetimibe in propensity score matched cohort stratified by age group and gender.

Incidence rate per 1000 person-years (95%CI)

Crude HR(95%CI)  Adjusted HR(95%CI) p for interaction
High-potency statin Statin—ezetimibe therapy

Age 0.032
20-64 16.4 (13.4-19.4) 17.7 (14.9-20.6) 1.09 (0.85-1.39) 1.10 (0.86-1.40)
65+ 25.0 (18.9-31.1) 16.6 (12.1-21.2) 0.66 (0.49-0.96) 0.67 (0.46-0.96)

Gender 0.445
Male 18.4 (14.3-22.5) 19.2 (15.4-23.1) 1.02 (0.76-1.38) 1.03 (0.76-1.39)
Female 19.0 (15.3-22.7) 16.5 (13.3-19.6) 0.87 (0.66-1.14) 0.97 (0.77-1.15)

CI, confidence interval; HR, hazard ratio.
* Adjusted for age, gender in baseline, anti—depressant, platelet aggregation inhibitors use in follow up periods.
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Table 15. Statistical power based on the observed values using Cox
proportional hazard model

Observed .o
Outcome HR Expogure number of Statistical
ratio Power
events

Cardiovascular—

cerebrovascular 0.60 1:1 148 82.84%
disease

Diabetes mellitus 0.84 1:1 376 39.38%
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FolskA #AasAou (p<0.001), AAEvVIEE W& To] A
£93 2ol Rolx &Yt (p=0.85)(Pauriah, 2014). F A+ =T

HEWA SAGe] dE BAE WHOE sl B AT Az

arpeh AulsEE ARe fAF BR4E aases] il 2$ Sl

% mge]l WAHAS b5l Arh ER, 2B AL Bl

ERSTE (Hayek, 2013).

2EtRl 3L oA e E e WEo AXdyAdEs «oq adE 13
H7Me2 S88E A3A "2 SHARP (Study of Heart and Renal
Protection)®} IMPROVE-IT (IMProved Reduction of Outcomes:
Vytorin Efficacy International Trial) 477} 2t}. SHARP A4+

g AF 32} 9,070M S tjo® An~elEl 20megT o Al E W B
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17% 74t o= YERT (Baigent, 2011). w4 s S5
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Satoll HlE oAEnBE F7tgk AvpAErE

oA E HEate] JEaALE] o] Fash=A sty 9l
€

= AAEts]ol A wEEQdh. 2005 10€FE 2010 7€71A]
18,1445 EYZst3aL, o T WiFE (78%)el A#dH, Hul AY
gl om ofAlopA| Y #A= 3% ATt (Blazing, 2014). 13} H7pHA =
AdaAdgoz Q3 Ay, M, E9Hd  dAZF  (unstable
angina) 0% 1 g, FAAMA F 19 olF W AFAY
(revascularization), &% ¢ oA, 1xa H7/MHFE 2EHE
Gt 34.7%N A LS, BRI o AEHE 8T

32.7%N A AT AntiEE ghEao] wjs] ®ME&aelA 13k

o,
N

P99l HR2 0.94 (95% CI: 0.89-0.99)= #aste AL gQldd
AdATt. Zrzre] Axpgzo] &l £A4619 S w), MI (HR: 0.87, p-value:
0.002), 38dA w=%F (HR: 0.79, p-value: 0.008) 5 ¥ A9
AEEAAES oo E3E AdpAol A FostA Faske A
gkeld 4 ATt (American Heart Association, 2014). 3, 2©EldE
AD oAl AEIEEAAS Faadrt AFAst wE gy
(cholesterol hypothesis) 1A 2~E}E 9] 7]de] W& &7 (mevalonate

hypothesis) <¢l1#Jo] gt =gko] Ex3F o}t (Keizer, 2012),
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2 Alvl~e"l 10mg, 20mget oA Ejn B
10mge] W&o= IMPROVE-IT <ol gl A A A7s}el
o AEm B wX &= o] ¥ Aa, AEE dEdte] A F=
olEnlAEIRI Y mubAERRolQlY] wiEe] dATAYE AfAHoR
HluL k7)ol of e o] Ut

AAEMEE 7]HMAo® NPCIL1 ©9E& 9AstE d, NPCILI
o] wggds =AWl (inactivating mutation)7} /g2 $
(coronary artery disease) <% LDL-C Aot #do] vk
A7 20143 LR EHJATE.  Myocardial infarction  genetics
consortium investigators -s°] g AT wWEW FFEHA3
2 299549 diET 83,1408 diFde® B4 sls o
NPCIL1 @ ¢] njg&st Edwolo] A s ds WA @ =n7}t
0.47 (95% CI 0.25-0.87)% SAHez fFosA #HaH= As
gelstaitt. w3 HEAdst =dwWo] HRAAIE ofd o] H]E
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(Myocardial Infarction Genetics Consortium, 2014). o] <12 3}o A

NPCIL1 w#e] Hj&A3st &Edol7l LDL-Col W& 8ol

AT, B AT AR dAERHE yEate] AWIRAL
wAo] m = S motstuxl @ AFE NPCIL1L @ w243}
FAWe] B S etk g 9] Aok Afol7b Ao
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Aol 125 kel olAlElmE. X® 5 LDL-Col thdh HkSo]
NPC1L1¢] haplotyped wW& FAHo=Z Foldk Zfol7F UL
(Hegele, 2005), oRrIQF, 3dlx3Yd, ZIpAIQE, ofZE|7bAl wl=<lS&
Z3e Simon ¢ ATAE NPCIL1 A SNPe| uwpa
ol AlElm| Bl gk whg-o] o7t A QT (Simon, 2005). Maeda
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haplotype?] WX7} dXox 20%= it (12.8%)° B8] =4

UEREaL  (Maeda, 2009), <9 o|dAAES IAE o=
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A9 AA ZYsdHE 2 LDL-Co] L 9 Z$ol ng EAHo=
FoaA EE & FA¥d 4 Atk (Chen, 2009). vt
IS tido= o & <lgteh tivkelyt (Lin, 2011) oM el ¥}
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Abstract

Background: Hypercholesterolemia is a risk factor of
cardiovascular disease, and statin is the first-line therapy of
treatment. As high—-potency statin was known to be associated with
muscular adverse events and diabetes, statin and ezetimibe
combination therapy was introduced for effective lipid lowering
therapy. It i1s important to evaluate the risk of clinical outcome
related to statin and ezetimibe combination therapy such as cardio—
cerebrovascular disease (CVD) and diabetes mellitus (DM) compared
with statin monotherapy.

Objective: To compare the risk of incident CVD and diabetes
mellitus investigate in patient who statin—ezetimibe combination
therapy versus those who began high—potency statin monotherapy.

Methods: We conducted a retrospective cohort study using Korean
Health Insurance Review & Assessment Service database between
2008 and 2012. Patients aged 20 to 99 patient who prescribed statin,
or statin and ezetimibe in 2009 were included, and patients began
therapy with low—potency statin, patients with history of either study
drug prescription were excluded. Databases for analysis of each

outcome, CVD and DM, were constructed respectively after
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excluding patients with history of primary outcome. Incident CVD
was identified as admission due to acute myocardial infarction (I121),
ischemic stroke (I63), or procedure included coronary artery bypass
graft, percutaneous coronary intervention, thrombolytic treatment, or
percutaneous transluminal angioplasty. Incident DM was defined as
diabetes code (E10-14) and antidiabetic prescription. We matched
patients with statin—ezetimibe combination therapy to statin
monotherapy using a propensity score (PS). Hazard ratio (HRs)
associated with statin—ezetimibe combination therapy versus statin
monotherapy was estimated by Cox proportional hazards model.

Results: We identified 17,040 patients with statin—ezetimibe
combination therapy and 196,769 patients with statin monotherapy
for CVD study and 14,557 patients with statin—ezetimibe combination
therapy and 169,162 patients with statin monotherapy for DM study.
Compared to statin monotherapy, the adjusted HRs (95% confidence
interval) of statin—ezetimibe combination therapy for incident CVD
was 0.65 (95% CI: 0.47-0.91) in PS—matched cohort, and adjusted
hazard ratio for incident DM was 0.96 (95% CI: 0.78-1.18) in PS-
matched cohort.

Conclusion: Statin—ezetimibe significantly decreased risk of
incident CVD compared with statin monotherapy, however the risk of

incident of DM was not different between two groups.
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