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Benefit and risk ...

Contains Nonbinding Recommendations

Use of Real-World Evidence to
Support Regulatory Decision-Making
for Medical Devices
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Real World Evidence

e NOT data from a clinical trial conducted in a
referral medical center with the best
technology and the sickest patients

e Real World Data
o Clinic-based registry (primary data)

o Existing health data (secondary data)

« Health insurance claims
« Electronic medical records

e Relevant methods e,
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2017; 376: 526-35

'he NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Registry-Based Prospective, Active
Surveillance of Medical-Device Safety

Frederic S. Resnic, M.D., Arjun Majithia, M.D., Danica Marinac-Dabic, M.D., Ph.D.,
Susan Robbins, B.S., Henry Ssemaganda, M.D., Kathleen Hewitt, M.S.N.,
Angelo Ponirakis, Ph.D., Nilsa Loyo-Berrios, Ph.D., Issam Moussa, M.D.,

Joseph Drozda, M.D., Sharon-Lise Normand, Ph.D.,
and Michael E. Matheny, M.D., M.P.H.

e Vascular closure device after percutaneous
coronary intervention through femoral artery
(Mynx vs. other products)
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N Engl J Med 2017; 376: 526-35

e Using data from an existing surveillance
system (Data Extraction and Longitudinal
Trend Analysis DELTA)

e Data source — CathPClI Registry of the
National Cardiovascular Data Registry
o 73,164 users of Mynx device
o 603,437 users of alternative devices
o Data were prospectively collected from many
clinical sites, with very rich clinical information
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Resnic FS et al. N Engl J Med 2017;376:526-535

Table |, Demographic and Clinical Characteristics of the Patients before and after Propansity Matching, According to Receipt of the Mynx Device or Alternative Devices,*

Characteristic Before Propensity Matching After Propensity Matching Unmatched Exposures
Mynx Alternative Mynx Alternative Mynx
Device Device Standardized Device Device Standardized Dence Standardized
P M t (N=73,164) (N ~603,437) Difference (N=73.124) (N=73,124) Differencet (N~ 40) Differencet
rO p e n S I y Age (yr) 65.3:119 65.1212.1 o,y 6534119 6532120 0.001 64.4:11.9 0.075
Female sex (%) 343 05 0081 343 142 0.002 300 0.092
score method P ———
<21 3.7 37 0.002 37 3.7 0.002 75 0.168
— 1 #21 and <25 15.7 161 0.026 157 157 0.001 150 0.046
I m p rove 225 and <30 354 o 0033 154 354 0.001 378 0.043
ol e =30 452 432 0.041 452 452 0.001 400 0.106
COm pa ra bl I Ity Coexisting cordition (%)
Diabetes 198 359 0080 198 402 0.008 450 0,105
b t t h Chronic lung disease 165 136 0.081 165 16.7 0.003 350 0.433
e We e n e Hypertension 843 811 0.0%9 848 848 0.001 800 0.128
Peripheral arterial disease 127 98 0032 126 12.6 0.001 2590 0.320

tWO g ro u p S NSTEMI on presentation 189 203 0,036 189 189 0,000 2758 0,205

Laboratory measure

Baseline creatinine (mg/dl) 1.20+1.08 1.17:0.98 0.034 1.20+1.08 1.20:0.10 0.000 139130 0.155
PCI procedure

l’!«f(t;r;'wd on emergency basis 130 18.7 0158 13.0 129 0.004 175 0.126

Bivalirudin exposure (%) 679 64.4 0.072 67.9 68.7 o.0l9 615 0.008

Left main coronary artery (%) 2] 22 0.009 21 2.2 0.005 235 0.027

No, of vessels treated during 142,071 1.44:0.73 0024 1424071 1.42:0.70 0.004 1.78:0.97 0361
Index procodure

Duration of fluoroscopy (min) 12.5:9.7 14.1211.2 0.142 125292 12689 0.009 12262722 2.140

No. of procedures during ad- 1.05:0.22 1.0520.22 0.002 1051022 105:0.22 0.003 1.03:0.16 0.102
mission

* Plus-minus values ure means <50, To convert the values for creatinine to micromales per liter, multiply by 83.4. NSTEMI denotes non-ST-segment elevation myocardial infarction, and
PCI percutanecus coronary intervention

1 The standardized difference (iLe., the mean between-group diffecence divided by the standard deviation) was calculated to assess the relative imbalance between the exposed and unex-
posed groups, with values of less than 0,100 considered to be adeguately balanced. The standardized difference for unmatched exposures compared these patients with those who had
received the Mynx device and were included in the propensity matching,

1 The body-mass Index is the weight in kilograms divided by the square of the height In meters
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Figure 1. Cumulative Incidence of Any Vascular Complication
among Recipients of the Mynx Device and Alternative Devices
(January 1, 2011-September 30, 2013)
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Resnic FS et al. N Engl J Med 2017;376:526-535.

Table 2. Outcomes and Final Alert Status for Propensity-Matched Analysis of Recipients of the Mynx Device and Alternative Devices

{January 1, 2011-September 30, 2013).

Cohort

Overall study population
No. of patients
Vascular complications
Access-site bleeding
Blood transfusion
High-risk subgroup
Age =70 yr
No. of patients
Vascular complications
Access-site bleeding
Blood transfusion
Diabetes
No. of patients
Vascular complications
Access-site bleeding
Blood transfusion
Women
No. of patients
Vascular complications
Access-site bleeding

Blood transfusion

Mynx Alternative
Device Device

no. of patients (%)

73,124 73,124
883 (1.2) 555 (0.8)
277 (0.4) 207 (0.3)

1,328 (1.8) 1,080 (L.5)

27,293 27,293
447 (1.6) 231 (0.8)
142 (0.5) 70 (0.3)
754 (2.8) 621 (2.3)

29.097 29,097
307 (1.1) 178 (0.6)
101 (0.3) 63 (0.2)
634 (2.2) 539 (1.9)

25,065 25,065
544 (2.2) 297 (1.2)
182 (0.7) 100 (0.4)
795 (3.2) 593 (2.4)

Relative Risk
(95% C1)

1.59 (1.42-1.78)
1.34 (1.10-1.62)
1.23 (1.13-1.34)

1.94 (1.63-2.29)
2.03 (1.49-2.76)
1.21 (1.08-1.36)

1.72 (1.42-2.10)
1.60 (1.14-2.25)
1.18 (1.04-1.33)

1.83 (1.58-2.13)
1.82 (1.40-2.36)
1.34 {1.20-1.50)

Absolute Risk
P Value Difference™
percentage
points

<0.001 0.4
0.001 0.1
<0.001 0.3
<0.001 038
<0.001 0.3
<0.001 0.5
<0.001 0.4
0.003 0.1
0.005 03
<0.001 1.0
<0.001 0.3
<0.001 0.8

Time
to Alert

mo

30
15

15
27

15
24
24

9
15
15

* The absolute risk difference was calculated as the rate for the Mynx device minus the rate for the alternative devices, with all percentages
carried to one decimal place.
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Resnic FS et al. N Engl J Med 2017;376:526-535.
With a negative control (Falsification Hypothesis)

Table 3. Outcomes and Final Alert Status in Propensity-Matched Analyses of Mynx High-Use Centers, Signal Persistence, and Falsification
Hypothesis.*™
Mynx Alternative Relative Risk Absolute Risk Time to
Cohort Analyzed Device Device (95% Cl) P Value Difference Alert
no. of patients (%) percentage points mo
Mynx high-use centers
No. of patients 28,107 28,107
Vascular complications 297 (1.1) 208 (0.7) 1.43 (1.18-1.73) <0.001 0.3 12
Access-site bleeding 101 (0.4) 63 (0.2) 1.60 (1.14-2.25) 0.003 0.1 15
Blood transfusion 444 (1.6) 364 (1.3) 1.22 (1.05-1.41) 0.005 0.3 21
Signal persistencef
No. of patients 48,992 48,992
Vascular complications 704 (1.4) 472 (1.0) 1.49 (1.32-1.68) <0.001 0.5 6
Access-site bleeding 355 (0.7) 248 (0.5) 1.43 (1.21-1.69) <0.001 0.2 12
Blood transfusion 725 (L.5) 614 (1.3) 1.18 (1.06-32) <0.001 0.2 12
Falsification hypothesis:
No. of patients 73,124 73,124
Contrast-induced nephropathy 2,507 (3.4) 2,384 (3.3) 105 (0.99-1.11) 0.07 0.2 NA

* NA denotes not applicable.

T To assess the persistence of the potential safety signal identified in the primary analysis, a further analysis was performed on an additional
49,037 PCI procedures in which the Mynx device was used from April 1, 2014, to September 30, 2015.

i A falsification-hypothesis analysis was performed as one of several post hoc sensitivity analyses to assess the robustness of the primary
findings. In the falsification-hypothesis analysis, the original matched patient cohorts were evaluated for the development of postprocedural
nephropathy that was associated with the use of iodine as a radiographic contrast agent (contrast-induced nephropathy).
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National Health Insurance claims
data in Taiwan

e Single payer, comprehensive coverage
(>99%)
» Population-based

e Limited clinical information

e Could be linked to mortality data and other
health data, such as cancer registry
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Fig 1. Flow chart of the study.

Patients who underwent PCl with coronary DES implantation
through Jan 1, 2007 to Dec 31, 2009 from NHI claims data (n=19930)

»| Excluded patients who received = 2 stents at one procedure (n=3770)

(n=3977)

Excluded patients who had received PCl or CABG between Jan 1, 2002 and Dec 31, 2006

Excluded patients who were younger than 20 years old or older than 85 years old and

patients who had incomplete data of baseline characteristics (n=275)

Excluded patients who received EPC-capturing stents (n=455), non-limus-based DES

gl

(PES, n=4206) and newer generation ZES (Resolute" ,n=336)

Excluded patients with prolonged hospitalization ( > 14 days, n=283) and in-hospital

death associated with the index procedure (n=44)

Patient underwent PCI with one limus-based DES implantation
through Jan 1, 2007 to Dec 31, 2009 from NHI claims data (n=6584)

A4

v
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Patients received one
SES at the index
procedure (n=2142)

Patients received one
E-ZES at the index
procedure (n=3445)

Patients received one
EES at the index
procedure (n=997)

Lai CL, Wu CF, Kuo RNC, Yang YY, Chen MF, et al. (2015) Clinical Outcomes in Low Risk Coronary Artery Disease
Patients Treated with Different Limus-Based Drug-Eluting Stents - A Nationwide Retrospective Cohort Study
Using Insurance Claims Database. PLOS ONE 10(4): e0122860. https://doi.org/10.1371/journal.pone.0122860
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0122860
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http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0122860

Fig 2. Kaplan-Meier cumulative incidences of different clinical end-points in three stent groups.
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Fig 3. Relative risk of individual clinical end-point in two composite end-points among E-ZES

and EES groups.
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Environmental Health and Preventive Medicine 2017: 22: 51

Analysis of the evidence-practice gap to @ e
facilitate proper medical care for the

elderly: investigation, using databases, of
utilization measures for National Database

of Health Insurance Claims and Specific
Health Checkups of Japan (NDB)
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