18 eh5A A B FREENAR

Implantable Cardioverter Defibrillator (ICD)

Patients in RCT vs. Medicare

SCD-HeFT (n=829) Medicare (n=68,087)

- DT EOBEETEIRIESRATEDY Medlan Age o A
AIBEN White 7% 88%

+ ICDIE, BREREABR TINBHREZEDH D10 A

Median EF % 24 25

FEBETRAEOFHIHEMHET eden
ERLBHETh TS SYSQO'QC BP 3111? 5133
e N iabetes % %

* CMS [$2005F(CAT47 7 DILF£B Atrial fibrillation 17% 51%
HETCTRAREO—XFHDOEDICODL Pulmonary disease 21% 46%
FEENIN—FTDHEERE

Ischemi HF 52% 73%
- ICDDERMER . [EoEYLLL e . o
: ggg%ﬁﬁﬁ% NYHA i 70% 30%
- EBOEROEBTOER NYHA il 30% 59%
512212014 Setoguchi § 19 NYHA IV 0 5%
3-Year Morality in Medicare vs.
Causes of 7,401 Deaths Trials Patients
Only 1¢  presumed cardiac causes._
in patiel 35
30 -
N = Medicare
20 z SCD-HeFT
15 = MADIT Il
# H non-cardiac deaths )
H cardiac deaths 16% is Out of Hospital 10 -
W OOH non-cardiac deaths (OOH) Cardiac-Death 5 -
& OOH death presumed cardiac occuring in residential nursing home
M OOH death presumed cardiac deaths in home support/other 0

& OOH death presumed cardiac occuring in independent living settings

i Duke Cinical Research |

Quiz 1

+ RCTOIETUREHEST DHEEEBLUATITES
W&l ?
a. EELERBETHE
b. HEEINEETTFO—TF T ENEEHSE
C. BAPHBEEFZSOEDELRIN T BIERLHE
d. BEEHIZEBEDDE T IIILETHHL TEHNES

m

- EBX

- LEIAT

134

T—ER—R AR EER R

512212014 Setoguchi S 24




B

2R

Rt R AT RAOTRMED DD (75,
R R oRASILREEN T SRR

- . BR AT RO BB (F—5.,
AL BMELISRAEARRRRE L T BB AR

RABITL SN\ (T ADET RS HD

wEEfRERETES (F—5, FHAY HFHEK
HpBEns)
. pp  TEBEETHC SLFRETSO

BMICOR->THEBETTHD  ©  fpmyis
ISR T, DRRIED R

PARETHD
T OARGEBET I AL R

THEMTED

57222014 Setogglirh, NEJM 2009k ik, —8EE 25

FAJHDOLETF—ER—X
=HL—LT—4
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Garbage-In Garbage-Out ??

5/22/2014 Setoguchi 8 27

IL—LT—=3IZxT S
ROT-ERE

c F—ADBILELFEDEED
BETE

- DT 2 (BF AT T4, B
REBRT —47%4E) OEE R %S
L TULVEL A B/ R
—BRRT —H=&\T—4
—ENLUSHEF A

5/22/2014 Setoguchi S 28

EER- ERRRTMHCLELLT—
2O

1. KBREMNOEHIzhT=5

2. REAL— 30 R—RATHBH(RCTH LI
BRI EEF B THLY) Mostly OK

3. B, EFE. D OBRIVTABEOZEHOD
T—3 (BRET—3)

| Im—

1. ERAARUMOF o h L7 —45Partly OK

2. Egﬁ@ﬁ%?(:bﬁ%{%ﬁfﬁ:ﬁ@?‘é?

512202014 Seioguchi § 29

IL—LT—EDRR

s TR EEEOXZILLENT
Eonf-tm
- EDT—REFDEEODMZHEN
BRER T —3HNELN
- REOHR. 2BOMR. EREE
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SEELT—AR—X(LHD?

5/22/2014 Setoguchi § 31

Ns\xt\lj

am' EELEEROERE M
ah (BIEMEELE
BIZELT)

TAA—FuTTF—EHES

-No or few follow-up data

-No or limited information on health hTL3
conditions that is not relevant to the
8 target device %ﬁﬂ%’%#ﬁi&%ﬁd)ﬁﬁﬁ
8 -Data quality depends on the e
resource .
BHRE - FRIOERL
available Bo5RTIND
wmﬁsmg data Setoguchi

BEFOLTICE T HEFDEROH

EDEIINILTTHR—ADR A%

(N=16,599) RARTHM?
: « T—REHD
g :'adoenriﬁgg ?:)c;des * 7’%4?@%‘]%1—-%
758 -HE (no missing) s A EOBEYLEREBIZETI X
BEE (8,411 missing) s T—RANDHE
& 5 1A Not included
T—ADWE LT F—42%BAT

o TRTDF—HR—R[ZIFHEER BN HYEER
F—AFIL
o KYFRBLT—ER—REDLBICIEHBEEFHEIN
hhd
- BEOT—ER—ZE) 9T BIETH LLEY K
F—BAR—RE DD, (T—ER—ZADYUlr—T)
- BEOT—E~—XIZ ﬁhﬂﬁ%iﬁé’zlf(hxé (hILT
BE. BE Y1, BMOFKRT—4)
o FENFNFAEZENL(REAEFNNN—TDES
F—BAR—ZANEY KONAREFEAHT
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[ s mw
HoIN

-
LSRN LSRN |

Setoguchi S

Ty \ l

AT .
LEa— l t ~ ‘ l
5/2
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La—k)or—o
« Deterministic or exact record linkage
~ 12U EDTyFTHIEE (FIZIE, SSNE
Medicare ID)ASE2IC—8F 5L a—KE) VY
— SSN#E M Unique Personal identifiers ANA 2
—SSNIZAATERGERBNIE. BE-F=UY
=I5 HAIWNII I TELRLES
* Probabilistic linkage
-BROEANHELE-EDEERT-HTHED
EHTLa—FEILIT S,
—LPRM T, B4 TERIEBLHBELD T,
I ZDOFEDIESHN A —D M ELL
5/22/2014éﬁ]-ﬁgﬁb{—r%—l'\o Setoguchi $ 37

BFEOIDAGWEELHIHEEDOLI—F
Yolr—S

5/22/2014

Setoguchi S 39

‘if Duke Ciny

Vor—SICBEREOIDRLTLELEN ?

- BEBEOD
— SSN, Medicare ID etc
o ARLO—FIZEHOIEFEEDOIDEFE->TIVIT
%
- ££HH. 5
- BHEIEER ALEH. BB ABEE. Fi%. HlEPE
FEDIEH
— RANE La—FE A=—0 [CT BAICHELIEH
FHAESPEE L

Quiz 2

o La—Ry sy —UI2o0VTELDEDERU S
a. La—Ryslr—ItT—RFHEL, SYSLVEF
HFEFATEEIZTEHELALGL
b. La—RYb—2/Zld, KESHMFT, EEH>
=D EFR Y r— S D208 B S
c. La—FKit, BIBEIDALII AL, BLEETEST
BEIETELL
a. EZ
- adb

B bk R T AM F IR D R 1%

5/22/12014 Setoguchi S 41

ERE AR O F RO RERIE

s T—AR—RI|ZHBITDTINAADEE

s EREBITETREDFERENATR
— W ELS M
— &R/ 347 X—healthy candidate bias

s TANAF—ICETHER
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T—AR—XRIIHITHERKS
DEE
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IL—LT—ETOERIDEE

NDC Disp_dt Days supply dis;txse 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—ETOEXDREE

National Drug Code (NDC) T#
maHTE

» Dosage form

NDC NDC Disp_gt DPays Qb * Route of administration
description - supply dispensed Acti di i . dient
62794014501 DIk o penos 30 30 clive and inactive ingredients
125meg Tablet « Manufacture
Digitek Mo
62794014501 125meg Tablet 12-Mar-04 30 30 . Strength
Digitek Anr . :
62794014501 oo Tablet 7-Apr-04 30 30 Package size and type
62794014501 D9tk 97 ju04 25 25 * Major drug class
125mcg Tablet
etc....
gﬁ%%ﬁ%ﬂr‘ﬂ E%ﬁ%-ﬁgo)ﬂf&
E Al %
Prtﬁzcilre CPT codes Admission Procedure
codes Date Date
Insertion or
ICD-9 Admission Procedure Implantation or replacement gf
Procedure CPT codes permanent pacing
Date Date replacement of .
codes automatic cardioverter-
37.94 33249 25-May-04 25-May-08 cardioverter-  Sefbrilator - 25-May04 - 25-May-08
defibrillator, ~ SYStem Wi
transvenous

total system lead(s), single or

dual chamber
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BHAATDEBRBRDIL
—LT—RIZHETBRE
* No information on
— Manufacture
— Model
+ Insertion vs. replacement?
* Single vs. dual chamber?

We Currently Lack Essential System to Identify
Devices with Sufficient Accuracy and Details

Unique Device Identifiers (UDIs)

© « AUDI is a unique numeric or
Comp u"{lykﬁ?: fgﬁlMed alphanumeric code
it Hedieo! Dot - a device identifier (D), a
225 mmx g mm mandatory, fixed partion of a
e g s UDI that identifies the labeler
e e and the specific version or
@,w‘ @ o i—‘}"“’ ﬂ"ﬁww model of a device

- a production identifier (P1)
[T « FDA released the final rule
and will be require for most
medical devices

fda icalDevices/Devit

JniqueDevi ificati htm

UDINTEN [T EREHFAER
[CRETESLIIHD?
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

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

UDI has to be machine-read into a hospital data system
And transferred to a registry directly from EHR

Social security number 1 1, 089( 43% )

(9 digits) - e toaae
Provider ID (10 digits) 17,881 (6.7%)
Date of birth 7(<0.01%)
Gender 381 (< 0.01%)

EFHILTFIZETRERIDOBEHRDOH

(N=16,599)
o4 Identified by
non-NDC codes
WA E-AFA (no missing)
52 (8,411 missing)
BEHE Not included

512212014 Seicguchi § 54
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(4 Duke Ciinica

Quiz 3
¢ FAR-RIIB T AEFBBOREICOVTELLLOE =
gu;a;\qi 7 HFHNTPOLIRI T, ERHEE E%%%ﬁﬂiﬁﬁf
a. Clt, ITNCDEFAINTFRLEIIT, o o
DRI~ TR T8, EZEITARENA(TR
b. BEDLIFLTIE, OL—bT—E8TlE, TIANE.
EFNLE, DRI E TELL, &<z
c. BUTIE, EHHB Tl FRICHITENDC DL SLHE -
BALER ST FHFEHL L Confounding by indication
a. &R -
e Healthy user bias|Z2UL\T
P 52212014 Setoguchi S 56

EEBRITMIcENTH, BRI CHELS .
nTWND, {47;(37&{%@—5—5&3 HHAAHBRMENIZRE. BAPEFRE

BOZVEETLHRNHDM?
~Selection bias

Many Types of Bias Exist | *Confounding bias » Study design: T—A2X—X&Fo>f-%AHED
-Information bias R—h R
*Survivor bias

Chance? 1%p Bias? =——Effect [Immortal person © FFICRREICE S FTREEEA B H2 DDA T R
time bias — Patients selected for ICDs have severer HF e.g.,
1 yes 1 yes etc ete.... 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?
- : — ICD=0 ICD=1
- LCDtS‘ are <|gg:;:ated for HF with low ejection (N-535.885) (N=4,980)
raction, o e 70 6
— Compare patients with ICDs vs. no ICDs Male o 56% - T1%
before or after applying indication criteria White | 76% - T5%
for primary ICDs (restriction) f’ectt}“ 48% 25%
« Age > 65, 1 year Medicare eligibility S:/asf( ;ﬁ:BP 138 57
» EF <35%, no prior cardiac arrest, no other life- BNP 524 61

threatening diseases
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Healthy User Bias

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

;é_(ﬁs likely to die and less frail (Glynn, Epidemiology
1

*Seek more usual and preventive care (8rookhart
AJE 2007, Setoguchi CPT 2010)

*Follow a healthier life style (kinjo ICPE Abstract, 2012)
sHave more willingness to live?
eBetter social support?

ICDHAS KRR B &EAR—LA
- ICDs Bezmi<?

- Efficacious preventing sudden cardiac deaths
in HF patients
— Do not improve cardiac function
Therefore

 ICDs should not affect rate of admission to
nursing home or non-traumatic hip fractures

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

2 66 years
Excluded CRT-D recipients

T
End of follow-up

!
l

Start of Follow-up

Outcome
SNF admission

1.0
09
0.8
0.7
0.6
0.5

0.4

03
0.2
0.1

0.0

IcD&EEAR—LABRDBEFR?

Crude HR 0.4 (0.38-0.42)

Multivariable-adj HR 0.5 (0.48-0.55)
M

ICD group had 50% lower

risk of NH admission

[ after adjusting for ‘measure

=% patient characteristics

Non-ICD group(n=17,853)

Discharge from ICD 12/31/2009
ot HF admission Death
IcDs EXERB BT
1.0 4
0.9 .
08 Crude HR 0.5 (0.4-0.6) s
07 o ; ~ - > >
o Multivariable-adj HR 0.6 (0.5-0.9) -j D ] \49 ____0) 4::5.@ t*ﬁ%i &
os Non-ICD group(n=1) _ et 5§${ﬁ L-C%J,:E@?j-éb\ ,?
04
0.3 )
ICD group(n= 11,573)

66

5/22/2014 Setoguchi S
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Potential Effect of Provider on Outcomes
for Medical Devices

¢ Operating Physician

— Demographics

— Specialty

— Training

— Time since graduation

— Familiarity with procedure/device
¢ Intervention Setting: Hospital

— Hospital type

— Teaching affiliation
— Location
T '
| — Familiarity with procedure/device P

YHEARKIBEAT Carotid

THEARR T/ Carotid
artery stentin,

Provider Experience in RCTs

Low complication rates
for CAS/CEA

~Not mentioned:

Real-World vs. RCTs CAS Patients

70

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

3000 - Mean +/- SD: 12.5 +/- 14.8 SAPPHIRE
Median: 7
2500 - 1QR: 3-17
Range: 0-114 N
2000 - / CREST
g |
£l
21500
2
- 1000 t
M HHI ,_m“"”:““l: TTITTTTIUR
0 5 10 1 20 25 30 35 40 45 >=50

Number of Past-Year CAS Procedures

K4l

Figure 3: 30-Day Mortality Risk by Past-Year and
Annualized Physician CAS Experience
35 -

3 p-value for trend: <0.0001
p-value for trend: <0.0001

Mortality Risk (%)

-@Past-Year Volume

~e-Annualized Volume
0.5

0

CASVolume 0 1-4 5-9 10-19 20-24 >33
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Proportion of CAS Procedures in HRRs

Performed in Hospitals with <20 Past-Year CAS
(2007 - 2008)

Eaonaw
HRR = Hospital Referral Regions 73
From the Dartmouth atlas of health care
hilp:fivnww darimouthatias org/dala‘region/

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

HRR = Hospital Referral Regions
From the Dartmouth alss o heallh care
hifpyfiesa derimouthalas.org/daiaregion””

CEALCASTIXTONA T —DEEIE
3. CNLDERMBRETIERITREE
XBAFELTRABTHIREN?

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

» Do you agree?

75

2DODFHOTOANAE—DEE
DELMEIHEH?
- ERIE EFIOMREFES HH I
FIATRELSBMT o0 7 LR
- ESESHE. HHOEMIZED

76

Quiz 3

F—AR—ZPRCEFBBORLEPLHREETMT I

ERTRENATFRIZODVWTELWEDERUL I,
X1 FX

FRNA FR (BI-REZRNLFX)

1§81 7R

Immortal person time bias

YN IN—/ PR

z

FAT

i Mo oo oo

FEH

s RCTHABDIEFUADT vy TIBHD=8.
EEHEBROFMIC. KBRET—HR—HRN
FREINh TS

c FEEIL. T—EIR—XDFEERELER
LUV —DIck BT —2REDTREE .
INATREEELLEAS, ERFBIMOHE
ETOBLELRHD
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