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VR? Applications at Merck &Co.

cardiovascular/respiratory telemetry studies
conducted by Merck Safety Pharmacology

Canine and NHP models

Konigsberg T27F model implants for ABP,
ECG, Temp, and ITP analysis (internal
telemetry)

ITS Telemetry and Physiojacket systems

(external telemetry) 3
GLP and non-GLP studi Q\
and non- studies @




Data Processing With VRR
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Data Quality Improvements

Fast and efficient viewing of data trends via
preview pane

ECG and ABP Waveform Analysis...easy to hone
in on areas of interest

Diagnose problems...assess replay needs
Easy suppression of noise
Signal dropout detection

Eliminates cut and paste/formula errors occurring
in Excel

Increased data throughput



Preview Pane (1-min means)
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Waveform Analysis/Review
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Waveform Analysis: T-Wave Morphology
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Signal Drop Out
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Signal Drop Out
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Preview Pane: ‘“Death of an Implant”
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VR? Enabled Efficiencies

High throughput data analysis
Improved replay assessment
Instantaneous waveform review

Virtually eliminates time spent on internal
quality checks

Statistical data generated in 24 hours, not 1
week (VR? files read directly into SAS)

80% reduction in data analysis cycle time



VR? Advantages:

Highly efficient waveform analysis
CFR Part 11 compliant, GLP validated

Streamlined, high throughput data analysis

Signal dropout/arrhythmia detection
QA-friendly Excel output
Improved stats process

Significant decrease in study data
around time while maintaining d

lity
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Preview Pane (15 min means)
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Waveform analysis: Noisy data
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Example of VR? protocol used to generate
Summary files normalized to dose

Predose Eutract -002:00: 00

1
i | |Postdose | L1 DDD'IE a0 | Eutract | 024:00:00

— --| Line D | Drescription | Start Time | Function | Druration




BEGINGColumns: b5

Function
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract
Extract

StanTime
001:00:00
001:15:00
001:30:00
001:45:00
002:00:00
002:15:00
002:30:00
002:45:00
003:00:00
003:15:00
003:30:00
003:45:00
004:00:00
004:15:00
004:30:00
004:45:00
005:00:00
005:15:00
005:30:00
005:45:00
00&:00:00

Example of SUM file Excel Output

Olaration

000:00:00
000:00:00
000:00:00
000:00:00
000:00:00
000:00:00
000:00:00
000:00:00
000:00:00
000:00:00
000:00:00
000:00:00
000:00:00
000:00:00
000:00:00
000:00:00
0o0:00:00
000:00:00
000:00:00
000:00:00
000:00:00

Data normalized to dose mark

DescriptiorLine 1D

Fredose
Fredose
Fredose
Fredose
Fredose
Predose
Fredose
Predose
Fredose

Fostdose -
Fostdose --
Fostdose -
Postdogse -
Fostdose -
Fostdose -
Fostdose --
Fostdose -
Postdose ---
Fostdose -
Fostdose -
Fostdose --

» |, 085619C.NLRDOO.SUMOOO /

105
107
109
1145
14
111
1243
126
136
125
110
M3
126
133
150
1358
143
142
153
159
14k

B3
/0
71
Fis
75
71
g0
83
592
87
73
72
Pz
g5
54
g4
g4
84
87
S
8o

8o
g4
91
95
95
91
102
105
114
107
91
91
93
106
118
a7
109
108
121
124
113

g1
o4
g3
95
g4
7h
105
109
1B
123
tl]
a0l
=l
ot
b3
all
49
81
74
72
a4

PR1

010y
010y
0. 106
0. 102

0.11
0. 106
0101
0.104
0.103
0,109

012
0.11a
0.108
0113
0.103
0.0595
0.095
0.096
0. 106
0.101
0.103

CRE1

0.044
0.044
0.044
0.045
0.043
0.045
0.044
0.044
0.045
0.044
0.042
0.045

oo

0.045
0.043
0.046
0.046
0.046
0.045
0.044
0.045

0.256
02355
0.236
0.231
0.235
0.245
0.221
0.226
02355
0.217
0.245
0.252
0.255
0.252
0.239
0.244
0.245
0.247
0.242
0.235
0.242

LATef

0.262
0.267
0. 266

0.27
0.265
0.269
0.266
0.272
0.289
0.273
0.2443
0.235
0.242
0.257
0.245
0.235
0.233
0.237
0.254
0.257
0.234



SSR File Excel Output Example
Detailed header information helpful to QA

Mumber of Summary Files: 4

Summary file name: TAL-O000341935 (L-MAMENTT# 08-5619085619CvSummary ResaltshSUMOO0YVIESE19C. NLROOD, SUMO00. 5m 1
Source File Name: tAL-000341935 (L-MAMEWTTH# 05-5619W055619C\MNew Logging Rates\NLROOOWVIZSE19C. MLROOD. DR
Frotocal File Name: TAL-0003415935 (L-MNAMENTT# 05-5615ow Dose Protacal vrr

Channel and subject info. from tAL-000341935 (L-MAMENTT# 03-5610856 1890 Mew Logging Rates\MLROOOYIS5619C, NLROOD. DR

Summary file name: TAL-000341935 (L-NAMENTT# 05-5619085619CVSummary Results\SUMOO0YIE35619C. NLROOD. SUMO0D. sm2
Source File Name: £AL-000341935 (L-NAMENTT# 05-561M085619CMew Logging Rates\WLROOOVIB5619C. NLROOD.DR2
Frotocol File Mame: TAL-O00341835 (L-MAMENTT#03-5619 0w Dose Protocal wrr

Channel and subject info. from tAL-000341935 (L-MAMENTT# 08-5610856 1890 Mew Logging Rates\MLROOOYIS5619C, NLROOD. DRZ:

Summmary file name: TAL-000341935 (L-MAMENTT# 05-56199085612CASurmmary ResaltsnSUMO00YIS5619C. NLROOD. SUKMO00. s1ma
Source File Marme: tAL-000341935 (L-MNAMEINTTHR 08-5619W085619C\MNew Logging Rates\NLROODOWIZS619C MLRODD. DR
Frotocol File Marme: TAL-000341935 (L-MNAMENTT# 05-5619ove Dose Protocaol v

Channel and subject info. fram tWL-000341935 (L-MAMENTT# 05-561W0856159CMew Logging Rates\MWLROOOYIS5619C. NLROOD. DRS:

Summary file name: TAL-000341335 (L-MWAMENTT# 08-5619085619C S ummary ResaltsvSUMO0ODYISSE19C. NLROOO. SUKMO00. s md
Source File Name: tAL-000341935 (L-MNAMENTTH# 05-56515W055619CiMNew Logging Rates\NLROODOWIGSE13C. MLRODD. DR4
Frotocal File Name: TAL-0003415935 (L-MNAMENTT# 05-5615ow Dose Protacal vrr

Channel and subject info. from tAL-000341935 (L-MAMENTT# 03-5610856 1890 Mew Logging Rates\MLROOOYIS5619C, NLROOD. DR4:

BEGING Colurnns: 169

startTime SBF =BP-30 |SBP-ZE | DBEF DBP-Z0 DBEP-ZE  |MBF MBP-50 MBP-SE |HR HR-5D
001:00:00 111 216 B 3.4885 g9.5 2.5 94
001:15:00 118 4223 7275 2,428 95 2739 105
a01:30:00 17.75 3.25 71.75 2.562 89475 2175 103.25
001:45:00 116.5 1.323 72.25 3.0 89425 2.086 106
002:00:00 114.25 3.637 71 4.916 925 _ 4272 894,75

HRE-5E  |PR
7012
11.5739
10.371
§.216
4.973

0.097
0.095
0.0%96
0.095
0.0%96



