?rsncspegésiof GC# .

| 2 11 The conﬂdenhahty of records that could
identify subjects should be protected, respecting
the privacy and confidentiality rules in accordance
with the applicable regulatory requirement(s).

= 2:.12 Investigational products should be -

_ manufactured, handled, and stored in accordance i ; ﬁ”aigty Syfs%:em
with applicable good manufacturing practice
(GMP). They should be used in accordance with
the approved protocol.

2.13 Systems with procedures that assure the
quality of every aspect of the frial should be
implemented.

Puke Clinical Research Institute : : Duke Cinical Reseafch Institute

o onaigi sy o 4 okoh i : S ok Kabiaes o £

QA Maturity Model

, Quality Systems
Optinizing g A dynamic engine for driving the business

Managed a8 s A method to facilitate oversnght and control by
’ ! management

A method to drive toward continuous 1mprovement

- Repeat agorest [ " = Running a clinical trial or clinical program today is
tantamount to running a small company

: As such; it should be run as the best company with
the best quality system to ensure the highest
success of high quality. data and.regulatory
compliance

 Duke Clinical Research Institute L . o : OukeCkmat%esearchzmrwze

S T ger sy 8 {3 )

Quaﬁiylsy'si&hi .

w; Duke Clinical Research Institute



Conclusion

Quality should be built into each step of conducting
a clinical study

Quality Assurance is a necessary function to
ensure patient safety, and integrity of data are
under control

In investigator-initiated clinical study, if data
integrity is compromised, not only will the safety of
patients be jeopardized; but the reputation of the
investigator could also be destroyed

Only quality-driven clinical research can be reliable
and susta_inable through time :

Buke Clinical Research Institute ' : Biulee Clinical Research Institute

P e

1 Tyt Landersbty o iusd i,

g Duke Clinical Research Institute
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» Randomized trials vs. observational studies

» Primary data collection vs. database studies USA JAPAN
* Qualitative vs. quantitative studies . $130 billion dollars (313 -« ?? M
» Descriptive vs. etiologic studies Of&FJL)in 2012 per
- Small hospital based vs. large population based studies ygar including basic and
. . . clinical research

* Questions related to patients vs. health care policy or .

economics . Fur:ddmgt sources t

- > >

- Multiple disciplines involved: clinical medicine, others o ormen

pharmacology, epidemiology, biostatistics, medical

informatics, behavioral and social sciences health

services and outcome research, health economics

5/22/2014 Setoguchi 8 4

{15, Medical and Health Research
investment by Sector

TN ot pGegiion oty 218 Aosn | AT | s 1983

. Nadianat Sciasre it e, i AL §
P ccsimsae : 1753) oa% | 17e0 | ;ew | 2018

300 i i y

S /
W e Forderat
o b i S
® M
2001 2002 2R04 20055 2005 F007 FH06 FXQ 20T 07X 2092
B isteation
http://www.researchamerica.org/uploads/heaithdoilar12.pdf Fatient mﬂ&%mfmmﬁﬁs&@ Instisie
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Patient-Centered Outcome Research

Institute (PCORI)

* With the Patient Protection and Affordable
Care Act, the Patient-Centered Outcomes
Research Institute (PCORI) was established
(March 2010)

* Funding for FYs 2014-2019 averages $650
million(65{&F JL') per year.
* PCORI just announced for >$200 million (2012

FJL) funding opportunities for Spring 2014
cycle

ot

5/22/2014 Setoguchi 8
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USA JAPAN
o JL—LT—HR LTPAR) + NDB
CIR—=RF—RIEENBLY L LSz
AET—RDIEE . ke TF—4
+ Big Datald. (®OYEEE
- TRl —D LT
—8 . BFALTOERTT
—RIEEAEAKREIST
(AY:)
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Administrative Databases

+ Claims databases or health care utilization
databases’

+ Examples in North America
— Medicaid
— Medicare + State Pharmacy Assistance Programs or Part D
— Commercial insurance companies
+ United Health
+ Blue Cross Blue Shield
— Canadian Provincial claims data
+ Ontario
+ Quebec
» British Columbia
« Saskatchewan

5{22/2014 Setoguchi § 10

& FHJLT(EHR) Database

+ Examples
— Single provider
» DEDUCE (Duke)
« RPRD (Brigham and Women’s Hospital)
— Multiple providers

« Geisinger Clinic Electronic Health Records- 41
Clinics covering ~3 million patients

+ Kaiser Permanente

5/22/2014 Setoguchi § "
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ﬂ&)ﬁ]}ﬂﬁ%ﬂﬁ]%ﬁ Patients in RCT vs. Medicare

Implantable Cardioverter Defibrillator (IC D) SCD-HeFT (n=829) Medicare (n=68,087)
DFL0BE SFEIRILHRAEDY predian Age 9% o
AIHEL White 77% 88%
ICDIE, BREREABR CIEREEDH S0 '
. < - Median EF % 24 25

T2 BETRAEDFHIHENHET ecan
ERLOTNTLS gyséoltlc BP 31115j 51 S(/)

g N iabetes % %
CMS [F20055 (A T4 77 DIDFEE Atrial fibrillation 17% 51%
ETTEAED—RFHDEDICODDOL Pulmonary disease 21% 46%
FEENN—FHLEERE Ischemic cause HF 52% 73%

« ICDDERERZIRIZ. (EoFYLiW NYHA | 0 6%
- giﬁg%ﬁﬁ as NYHA i 70% 30%
. EEOEROBECOER NYHA il 30% 59%
5/22/2014 Sétcguchi S 19 NYHA IV 0 5%

3-Year Morality in Medicare vs.
Causes of 7,401 Deaths Trials Patients
Only 10% of all deaths occurred from presumed cardiac causes
in patients living at home 35
~16% ;
, 30 -
5 # Medicare
20 w SCD-HeFT
15 MADIT Il
8 IH non-cardiac deaths B
# IH cardiac deaths 16% is Out of Hospital 16 o
B OOH non-cardiac deaths (OOH) Cardiac Death 5 -
OOH death presumed cardiac occuring in residential nursing home
W OOH death presumed cardiac deaths in home support/other 0
# OOH death presumed cardiac occuring in independent living settings

(Researchinstionte

Quiz 1

« RCTOIETUREBGTHEEERBLETAIEESE
W sl e — o =5
a. BELERHTHS F—HAN—ZAWE L E IR ETE
. BB EE T+ O—F oI55 855
EAPHBESFELLDERN T EEEHHHS
. BEERICEGFDSB BT ORI LESTHHL TEHEDS
m
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Garbage-In Garbage-Out ??
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1. KiEEAMADERITHI=5

2. REAL—L 3 R—XATHB(RCTD LS
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3. S, EFE. M DB RIS AE OB D
F—5 (REF—4)

1. ERERA R OT ™ M L) F—4 Partly OK|
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LY XN

-Detailed information on the target

device N = -
-Detailed clinical information relevant E%Eﬁﬁio)’ﬁ%iﬁ’&#ﬂl-
» to the target device &t (FICENERLFE
e .p ; -
£ robably representative of BHICELT)
populations forlarge nalmnal
“ registries
“No or few follow-up data TJAO—TPvTTF—AH RS

-No or limited information on health \
conditions that is not relevant to the nThg

2 target device %ﬁ“‘\b Eﬁ%%@m 'ﬁ%gﬁ pi)
8 -Data quality depends on the 5L
resource BRRE - FHA O
Missi Roh TN
5IZZIMJ§smg data Setoguchi &

BFHLTICEITHEROIFHROH

(N=16,599)
ERA Identified by
non-NDC codes
A A -FRE (no missing)
RE5E (8,411 missing)
BB Not included

EDESLTTF—AR—RDR m%H
=R AHM?

« T—RERS
cTHAUDRIELX

« PAEOBEYEREBIZEIX
c TROWE
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La—kyo4s—o
» Deterministic or exact record linkage
- 12 LDy FIHIER (HIR L. SSNE
gl_edicare DRI HLa—FEYY
%o
— SSN7 & MUnique Personal identifiers AW E
- SSNIZAATIRGEENBIE, &1
=13, BAWIIHTELRLES
* Probabilistic linkage
-EHDEEAHHI—EDHEET—HTHELD
EHETLa—FEILIT S,
—LURAN)TIE, B4 TERIEBLBHBIERDT,

ERZFEDFEDIFIN r—D MK
5/22/2014%) Efﬁlé ,HE b{%_’— L 1 o Setoguchi S 37
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U —SEEE
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¥ Duke Onical Research Institute

Uy#—vt%%ﬁﬁ

« BEREOID
— SSN, Medicare ID etc

« ARLa—FEEHOFEREDIDEFEH>TILHIT

DIDABFLEBEM 2

%

- £EHH, HF

~ ZEEHR AEA. BlrH. ABEZE. Fit FEtE
BRDIEER

— RANE LI—FE 2=—0 (2T BEICSELIEHR
FHAEHEEL

B Duke Ciinical ﬂesearih\qszimé .

Quiz 2

« La—Ryusr—J2 oW TELWED TR U S
a. La—Rysb—I(F7—8FHEL, LYLLVBEE
HEFTREIZT BHELALL
b. LI—RUYr—(zlE, XESHF T, BEH >
b SRR S D2 DB B S

c. La—Fit, EBIDBLIIAIL BLEETEST
BELLTELLY

acb

E5-3 TRl S AL e 1k

5/22/2014 Setoguchi 8 41

B AR ST O F IR D RFERIE

s TAR—RIZEITETNARADEE
- EEEBIFETREDTEINENATR
— BIGEWS TR
— 4R/ \ (7 X—healthy candidate bias
s TONnNAE—IZBTEEE

5/22/2014 Setoguchi 8

42




T—EAR—RI[ZEITLERER
DFIE

5/22/12014 Setoguchi S 43

IL—LT—ETOEFDREE

NDC Disp_dt Days supply disertr):se d
62794014501 2-Feb-04 30 30
62794014501  12-Mar-04 30 30
62794014501 7-Apr-04 30 30
62794014501 27-Jul-04 25 25

IL—LT—ETOEXDRE

National Drug Code (NDC) T1
mabZE

» Dosage form

NDC NDC Disp_dt D3ys  Qy » Route of administration
description - supply dispensed Acti di " . dient
- N \Y
62794014501  Diditek o pep 04 30 30 clive and inactive ingredients
125mcg Tablet « Manufacture
Digitek .
62794014501 125mog Tablet 12-Mar-04 30 30 . Strength
Digitek A . :
62794014501 125mog Tablet 7-Apr-04 30 30 Package size and type
62794014501 D9tk o7 ji04 25 25 * Major drug class
125mcg Tablet
efc....
g*&gﬁ{f — = E%%%&O)EE
B [El7E
ICD-9
Admission Procedure
Prgg:cel:re CPT codes Date Date
Insertion or
ICD-9 . . replacement of
Procedure CPT codes Admission Procedure Implantation or permanent pacing
Date Date replacement of .
codes automatic cardioverter-
37.94 33249 25-May-04 25-May-08 cardioverter-  Sefbilalor - 26-May-04 - 25-May-08
defibriliator, ~ SYSEMW!
transvenous

total system lead(s), single or

dual chamber




BHRAABRDERERDIL
—LT—RIZHETEHETE
* No information on
- Manufacture
— Model
« Insertion vs. replacement?
« Single vs. dual chamber?

We Currently Lack Essential System to iderily
Devices with Sufficient Accuravy and Details

Unique Device Identifiers (UDIs)

CompuHyper GlobalMed®
artra Emplantatide ™

s e Pavine
F3% wmey Eoom

jra ety i,
B e, 2RAEALDE,

®- ©

http: fd icalDevices/Devi

« A UDIis a unique numeric or
alphanumeric code
- a device identifier (D1), a
mandatory, fixed portion of a
UDI that identifies the labeler
and the specific version or
model of a device
— a production identifier (PI)
+ FDA released the final rule

and will be require for most
medical devices

UniqueDevi ificati htm

UDINTEN [XEREHR A IEHE
[CRETSALIICES?
1. Will it be recorded in EHR?
2. Will it be recorded in registries?

3. If recorded, will it be complete and
accurate?

How Drugs are Identified in National Registries

“Vascular

Registry

Missing or Invalid Values in A Device
Registry are More Common for Long
Strings of Digits

U has o
A tray

Social security number

11,089 (4.3%)

(9 digits)
Provider ID (10 digits) 17,881 (6.7%)
Date of birth 7(<0.01%)

Gender : 381 (< 0.01%)

BEFHNLTICBETHEFORHROH

(N=16,599)
B3 Identified by
non-NDC codes
WpAa-REEE (no missing)
BE5E (8,411 missing)
=5 EM Not included




: : Q mw Clinica! sé;éz;réff Instute -: :
Quiz 3
© FBR—RCHTAEFBBOREII OV TELLENOE =
RUASL, EEERRTE T
a. BT, TNTDEFHILTOLIRNT, EREE < -
DRI EET—FIEh TR CUVB, EZEITARENATR
b. BEDIRFLTIE, SL—bF—ETIt, T5FE,
FEFNGEE MHFHILEE TELL, &z
. BUTIE. EFMFTIL FERIZHIFENDCOLSLHE T
| ELBRSa—FBEL G Confounding by indication
* éixb so Healthy user bias{ZDULVT
5 5/22/2014 Setoguchi S 56

EHBHETMcSNTH, BEF LR THRIELS .
NTOBNATFRIETRCERTER=E BHAAB MBI L. BEAOHRE
BOZLWVEETEHENDSHN?
»Selection bias
Many Types of Bias Exist | -Confounding bias + Study design: T—AR—REF > RAMED
*Information bias ﬂ?—FEﬁ";ﬁ
~Survivor bias N . .
Chance? 2%p Bias? ==Effect Immortal person s BICRIBEIZHDIREEAH D2 DD /(TR
time bias — Patients selected for ICDs have severer HF e.g.,
1 yes l yes fi‘fji‘j;;;;w WWWWW lower EF, worse NYHA class, etc. (confounding
by indication)
Does not reflect effectiveness! — Patients selected for ICDs are healthier in

general? (healthy user effect— a form of selection
bias or unmeasured confounding)

Confounding by indication

Confounding by indication with and without indication
criteria
» Do patients receiving ICDs have severer ; . Without eligibility criteria
heart failure? :
- . N 1CD=0 ICD=1
— ;CD? are;ggigated for HF with low ejection (N=535,885) (N=4,090)
raction, o Age 70 76
— Compare patients with ICDs vs. no ICDs Male . 56% - T71%
before or after applying indication criteria White  76% . 75%
for primary ICDs (restriction) flectt_'on 48% 2%
. P action
* Age > 65, 1 year Medicare eligibility S:/sctolic B8P 138 : 157
* EF <35%, no prior cardiac arrest, no other life- BNP 524 ! 561

threatening diseases




Healthy User Bias

Users of preventive or newly marketed
medications or adherers to medications (e.g.,
statins, hormone replacement therapies)

;(I).O%?s likely to die and less frail (Glynn, Epidemiology
eSeek more usual and preventive care (Brookhart
AJE 2007, Setoguchi CPT 2010)

eFollow a healthier life style (Kinjo ICPE Abstract, 2012)
sHave more willingness to live?

eBetter social support?

ICDAKRBEBHEZAR—LA
- ICDs BREm<?

— Efficacious preventing sudden cardiac deaths
in HF patients

— Do not improve cardiac function
Therefore

* |CDs should not affect rate of admission to
nursing home or non-traumatic hip fractures

T
Start of Follow-up

Discharge from ICD
ot HF admission

Study Design
Linked
CMS-ICD registry
ACC NCDR ICD registry
Heart failure registry

All Medicare files
2005 - 2009

HF with low (£35%) EF
»  With and without ICDs
« 266 years

« Excluded CRT-D recipients

! ]

1
End of follow-u

12/31/2009
Death

Oufcome
SNF admission

IcDEE AF—LARDER?

1.0
0.9

08 Crude HR
0.7

0.4 (0.38-0.42)
Multivariable-adj HR 0.5 (0.48-0.55)

0.6

0.5 JE—"
Non-ICD group(n=17,85 «# |CD group had 50% lower
risk of NH admission

after adjusting for ‘measure

patient characteristics

0.4
03
0.2

CD group(n=11,573)

1

0 1 2 3 4

Year since disck ¢ index hosnitalizati

1.0
[s5:]
0.8
0.7
0.6
05
04

03 .

0.2

0.1

0.0 %

ICDs & KERE BT

Crude HR 0.5 {0.4-0.6)
Multivariable-adj HR 0.6 (0.5-0.9)

Non-iCD group(n=17,853)

TANAT—DRFEEREEE
SFELTERT M7
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Potential Effect of Provider on Outcomes
for Medical Devices

e Operating Physician

— Demographics

- Specialty

- Training

— Time since graduation

— Familiarity with procedure/device

ntervention Setting: Hospital
— Hospital type

— Teaching affiliation

— Location

— Familiarity with procedure/device

67

SEENAREIBE A Carotid mﬁ?ﬁmﬁxv‘/h Carotid
endarterectomy (CEA)

Provider Experience in RCTs

Low comphcataon rates  Not mentioned

Real-World vs. RCTs CAS Patients

70

3000 - Mean +/- SD: 12.5 +/- 14.8
Median: 7
2500 - IQR: 3-17

2000 -

Frequency
o
()
[=3
(=}

1000

500 -

Figure 1: Distribution of Past-Year CAS
Volume Among Physicians {N=2,815)

Range: 0-114 /’

I“”lllm [——

H

[P SUTON— Y

0 25 35 40 45 >=50

Number of Past-Year CAS Procedures

71

Figure 3: 30-Day Mortality Risk by Past-Year and
Annualized Physician CAS Experience

35
3 p-value for trend: <0.0001
> for trendh <0000
:\B‘ 25 -
I
- 2
£
® 1.5 -
b4
2
1 .
--Past-Year Volume ~gAnnualized Volume
0.5
o
CASVolume 0 1-4 5-9 10-19 20-24 >33




Proportion of CAS Procedures in HRRs
Performed in Hospitals with <20 Past-Year CAS
(2007 — 2008)

HRR_Bidry

HRR = Hospital Referral Regions 73
From the Dartmouth atias of health care

Proportion of CEA Procedures in HRRs
Performed in Hospitals with <20 Past-Year CEA
(2007 — 2008)

HRR By
progortion
B amoan
Haas.nan

U isan.oE
e an

HRR = Hospital Referral Regions
Fror

CEALCASTIETONRA S —DHEHENE
. NbDEESRETHESIIREE
RIEAFELTHRET HZREN?

* Failure to evaluate account
experience in CER of CAS vs. CEA
may result in
— Residual confounding
— Treatment effect heterogeneity

» Do you agree?

75

2DONFEFOTOANAF—DEE
DSELMELITHEM?

s EAR, BRIOMBREFT M HHE(Za
TSATOREESEET B ? LRI
il

« ESHOME, SO BEMIZES
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Quiz 3

T—EN—XPRTEREBORZLMEOHNE 2 TET DRI
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XN TR

BN TR (BRI N1 FX)

i/ V1 7R

Immortal person time bias

YINA N =/ FX

Z
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s RCTAVLDIETF VAN X vy T4IEBH BT,
EEEIROTMEIC, KRET—IR—MN
FRSNA TS

s FEEX, FT—ER—ADFEER EEEM
L. o=l kb T—2EDTREE O,
INATREZELENS, EERBITHEOHE
FITOBELDHD




FEDH

- ERRRIAMCTRICER T OREFIE
DOfERELTIE
- F—AR—RIZH 1 DERBBOREDHEE
— S CBIEREIC LM
~ REGIEOAHFHIBHE (TR
- FOE—EROFHE LR YL







EFH K4

FCH A B IVA

T =g

EE2EO

i

i

HifiktA

HifR

iR

Mz L

HERs

RFHKRAL

WIH A DA

R FES

<
)

AR

Takahide Kohro
Tsutomu Yamazak
i, Hiroki Sato,
Kenji Harada, Ka
jzuhiko Ohe, Isse
i Komuro, Ryozo
Nagai

Trends in Antidiabeti
¢ Prescription Patter
ns in Japan From 2005
to 2011

International

Heart Journa
1

54 (2)

93-97

2013

iy fa=, HE
s, XiZ tE,
VAN ER, B
B, /N ORI

I

HFITIZBITHIE
- BRI ZE (2 B4 % 2]
DEREFRE.

]

7
B
=
H

445 Suppl

5315

2013

ANHRAT, R
7

TAE - LB L
7o TR ERRIFSE - 1RER
DI=HDe-learning ¥
AT HADRH%

L N
EERE T +
—S N

P99

2014

2Nl iy

e—learning D= T
DA (1P RO

p28

2014




Trends in Antidiabetic Prescription Patterns in Japan
From 2005 to 2011

Impact of the Introduction of Dipeptidyl Peptidase-4 Inhibitors

Takahide Konro,' MD, Tsutomu YaMazAKI,> MD, Hiroki SaTo,” MSc, Kenji HARADA,' MD,
Kazuhiko OHE,” MD, Issei KomuRro,’ MD, and Ryozo Nagar,’ MD

SUMMARY

There have been few reports concerning the trends in antidiabetic drug use in Japan. In 2009, a dipeptidyl pepti-
dase-4 inhibitor (DPP4I), an antidiabetic with a new mechanism of action, was made available. This study was conduct-
ed to analyze the antidiabetic prescription trends in Japan in recent years and the influence of DPP4Is on those trends.
‘We used monthly claims data obtained from a database company. Data from patients 20 years of age or older and who
were prescribed antidiabetics were extracted and analyzed. A total of 18,457 patients were prescribed antidiabetics (mean
age, 53.6 + 11.0). The sulfonylirea prescription rate decreased while that of biguanides increased. After the introduction
of DPP4ls, use of these agents rapidly increased and the rate further increased one year after DPP4I introduction. DP-
PA4Ts also became the most prescribed antidiabetics for those prescribed antidiabetics for the first time. The decrease in
the use of sulfonylureas and the increase in the use of biguanides are in accordance with trends observed in the United
States and Europe, and probably reflect Japanese physicians’® awareness of cumulating evidence gained from studies
such as the UK Prospective Diabetes Study (UKPDS). The rapid increase in the DPPAI prescription rate might be the re-
sult of several factors including their safety profiles, which were highlighted in clinical studies published just prior to the
drugs becoming available. However, there is little data regarding the efficacy of DPP4Is in reducing diabetes related

complications, which should be determined in future studies. (Int Heart J 2013; 54: 93-97)

Key words: Clinical guidelines, Antidiabetics, Dipeptidyl peptidase-4 inhibitor, Prescription trends

vent microvascular and macrovascular complications

of hyperglycemia. Numerous clinical studies have
been performed to compare the effectiveness of different drugs
or to investigate the optimum level of blood glucose, and clini-
cal guidelines have been built upon this evidence. However,
there have been difficulties in the history of DM treatment. For
example, sulfonylureas (SUs) are the oldest and most widely
used oral antidiabetic agents because of their demonstrated
blood glucose lowering effect, but there is some evidence that
they can potentially damage pancreatic beta-cells," which
may cause secondary failure over time.” Several studies have
shown that biguanides are also effective at lowering blood sug-
ar and that they preserve beta-cell function>® It was also
shown that metformin may be associated with fewer DM-relat-
ed adverse events compared with other antidiabetics,” although
it is still controversial. However, phenformin, which was the
only biguanide available in the United States, was withdrawn
from the market in the late 1970s because it was found to be

The goals of diabetes mellitus (DM) therapy are to pre-

associated with lactic acidosis with a high fatality rate. The
withdrawal of phenformin negatively affected the use of bigua-
nides in Japan. Biguanides were re-introduced into the US af-
ter a study demonstrated the safety and efficacy of metform-
in.'® Thiazolidinediones (YZDs) were introduced in the 1990s,
but each had its own problems. Troglitazone was withdrawn
from the rnarket because of the associated side effect of severe
hepatitis. Recently, an association was suspected between ros-
iglitazone and increased myocardial infarction,'” and while
rosiglitazone has not been withdrawn from the market in the
US, its use has been limited. In addition, pioglitazone was re-
port]%d to be associated with an increased risk of bladder can-
Ccer.

There have been several reports addressing the optimal
blood sugar target level, and these reports have suggested that
maintaining strict blood sugar control results in a smaller risk
of microvascular complications.”'¥ However, no study has
shown definitively that intensive lowering of blood glucose re-
duces the incidence of macrovascular complications such as
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myocardial infarction or stroke. Three recent stndies compared
normal versus intensive blood glucose lowering, and these
studies questioned the effectiveness of strict blood glucose
control.”"”

In 2009, and for the first time in 10 years, antidiabetic
agents with a new mechanism of action were introduced; these
agents were dipeptidyl peptidase-4 inhibitors (DPP4Is) and
glucagon-like peptide-1 (GLP-1) analogues.

Unlike the guidelines published by the American Diabe-
tes Association (ADA) or the European Association for the
Study of Diabetes (EASD),”™' the clinical guidelines pub-
lished by the Japan Diabetes Society (JDS) do not explicitly
state which oral agent should be used as first line therapy for
newly diagnosed type 2 DM patients. Thus, we investigated
the prescribing trends for antidiabetic agents in recent years in
Japan, and the impact of DPP4Is on these trends. To perform
this research, we analyzed information, collected in Japan from
2005 to 2011, in a large claims database.

MeTHODS

Data source and management: Monthly claims data (from
January 2005 to October 2011) were obtained from a database
company called Japan Medical Data Center (MDC).***" The
population covered by the database consisted of insurees and
their dependents belonging to one of several health insurance
unions in Japan. The database was expanded in 2008, 2009
and 2010, and subjects from different health insurance unions
were added. For each patient, the data consisted of an encrypt-
ed personal identifier, age and gender, a description of the pro-
cedures performed, diagnosis name and diagnosis code ac-
cording to the World Health Organization’s International
Classification of Diseases (ICD10), and prescribed drugs. Drug
information included the month and year of prescription, brand
name and generic name, dosage, and number of days pre-
scribed. Of the total one million patients in the database, infor-
mation on those patients whose diagnosis name included ‘dia-
betes mellitus’ at least once and who were 20 years of age or
older was initially extracted. However, not all patients with a
DM diagnosis were prescribed antidiabetics, so the group was
restricted to those who were prescribed any kind of antidiabet-
ic agent for at least one month (1 = 18,457). Most prescription
periods ranged from 14 days to 3 months. We determined the
prescription rates for each class of antidiabetic per patient per
month. To do this, multiple prescriptions for a given dmg dur-
ing a single month were counted only once. For prescription
periods of two months’ duration, data were generated for the
month following the first month and they were added to the
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original database. For prescription periods of 3 or more
months’ duration, data were generated for the two months fol-
lowing the initial month and they were added to the original
database. Patients who were treated for DM for the first time
were identified as those who were insured for more than 3
months without any antidiabetic prescriptions and then were
prescribed at least one type of antidiabetic agent for at least 3
months. Data from patients who had undergone coronary
revascularization were extracted by searching the procedure
database using codes representing either a form of percutane-
ous coronary intervention or coronary artery bypass graft oper-
ation. Data from patients who were on maintenance dialysis
were extracted by searching the procedure database using a
code representing a special fee for maintenance dialysis. Data
from patients who were prescribed at least one type of antihy-
pertensive drug or any of the statin drugs were extracted by
searching the prescription database.

Statistical aralysis: Analysis of covariance (ANCOVA) was
used to test the slope equality of DPP4I usage trends between
clinics and academic hospitals.

The average of continunous variables is shown as the aver-

age = standard deviation. All P values for statistical tests were
two-sided. All statistical analyses were performed using Stata
12.1 (Stata Corporation, College Station, TX, USA).
Ethical considerations: The data used in this study were com-
pletely de-identificd and informed conscent [rom the subjects
was not necessary. This study was approved by the ethics com-
mittee of the University of Tokyo.

RESULTS

Table I shows the patient background information. The
mean.age of the overall population was 53.6 = 11.0 years, and
the average age of females was slightly but significantly higher
than that of males (P = 0.0001). There was a similar proportion
of male (0.8%) and female patients (0.9%) who were on
chronic hemodialysis (P = 0.417). The rate of coronary revas-
cularization for males was nearly 3 times (2.2%) that of fe-
males (0.8%). A similar proportion of patients were prescribed
at least one type of antihypertensive (51.0% for wales, 50.1%
for females, P = 0.233).

As shown in Figure 1, the use of SUs was declining and
the use of biguanides was gradually increasing during the ob-
servation period. The use of alpha glucosidase inhibitors (GIs)
abruptly decreased in January 2008, which is the result of add-
ing a different population to the database. When addition of the
new population was taken into account, the use of alpha-Gls
remained almost constant until the end of 2009 and gradually

Table 1. Patient Characteristics

Total Male Female P
n 18457 11991 6466 .
Mean age 536=11.0 §23+105 532x128 <0.0001"
Chronic hemodialysis 152 (0.8) 94 (0.8) 58(09) 0417°
Coronary revascularization 312(1.D 263(2.2) 49 (0.8) <0.0001°
Antihypertensives 9356 (50.7) 6117 (51.0) 3239 (50.1) 0.233°
Statin 7531 (40.8) 4612 (38.5) 2919 (45.1) <0.0001°

Numbers in parentheses show the percentage of subjects in each group. a: test for the difference between
male and female, b: tested by unpaired #-test, and c: tested by chi-square test.



