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PREFACE

Internationally the medical device regulations stipulate that clinical evidence is required
for all medical devices as part of the evidence-based technical documentation for the li-
censing of products. The regulations are putting greater emphasis on the need of credible
and reliable clinical evidence either obtained through critical analysis of clinical litera-
ture or by way of clinical investigation. Manufacturers are obligated to ensure that clinical
evidence is a integral part of the marketing authorisation process for medical devices.
The need for reliable and credible clinical data is increasingly important in global medical
device regulatory compliance!.

The regulatory system allow manufacturers to make a choice as how clinical data is pro-
vided, i.e., based on critical review of existing historical and published as well as unpu-
blished scientific literature review or from conducting clinical trials or a combination of
both. Although clinical evidence is required for all medical devices, for certain specific
medical devices, in particular long-term invasive, or implants or novel products without
precedent, clinical evidence must come from clinical trials conducted in accordance with
relevant Good Clinical Practices (GCP) requirements. Regulators, however, based on re-
view of applications or technical documentation, have come to the conclusion that not
all long-term invasive or implantable products have been subject to clinical studies as
directed by the law. Manufacturers use clinical evidence from literature review in most si-
tuations not only to demonstrate compliance, although limited, with the essential (safety)
requirements while simultaneously using it as a justification for not conducting clinical
trials®>. The medical device requirements stipulate that a duly documented justification
as to why clinical data is obtained by a specific method (i.e., clinical literature route or
clinical investigation) be an integral part of the licensing application. Should clinical data
not be obtained from a clinical investigation, then a rationale why this has not been done
must be duly documented and justified.

The medical device requirements give legal impetus to having to conduct clinical trials
with devices to Good Clinical Practices (GCP). At the closure of the trial, a clinical study
or results report must be written in line with the defined medical device guidance docu-
ments that are similar to the International Committee for Harmonisation for Pharmaceu-
tical Industry (ICH) requirements for the Clinical Study Report.

Not conducting a clinical trial with a medical device when it is required is no longer an
option. The medical device regulations worldwide define when trials are to be conducted
and that, when conducted, they must be done in accordance with GCP. GCP no longer
applies only to medicinal product trials but to any trial conducted with any healthcare
product when the product is used in a medical intervention.

1 Council Directive 93/42/EEC of 14 June 1993 concerning medical devices, Public Consulta-
tion Text 5 April 2005 : Draft Commission Proposal amending Directive 93/42/EEC

2 MKenny Clinical data and the need for diligence’ RAJ devices. May/Jun 2005 Vol 13No 3 pp 1
37139
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As the medical device regulatory environment matures, the issue of obtaining scienti-
fically sound clinical evidence is an increasingly important issue in overall regulatory
compliance. Such data provides the medical community with sufficient evidence about
the actual use of the product under clinical conditions and helps satisfy stakeholders that
the products used in medical intervention are safe, efficacious and perform in accordance
with the claims the manufacturer makes for the device.

In this publication, the regulatory and GCP requirements for medical device clinical in-
vestigations in the major trading areas (e.g. EU, Australia, Canada, Japan and the US) is
examined in detail. The publication is a road-map on how to meet the compliance when
medical device clinical trials are conducted. The publication is divided into the following
main sections:

e Part 1 examines the regulatory and GCP requirements for medical devices in key
trading markets.

e Parts 2 to 5 lay out the road map on how to conduct medical device trials in com-
pliance with internationally GCP requirements looking at planning, preparing, docu-
menting, conducting and managing the trial from start to finish.

0 Throughout the publication important information including tips are identi-
fied in red boxed text preceded by the symbol.

This practical road-map to the clinical investigation process is a tool for any manufactu-
rer, investigator, researcher, regulatory affairs professional, clinical affairs professional,
or monitor involved in clinical investigation and regulatory affairs.

With the regulatory scene in a constant state of flux, the appropriate regulatory and
ethics authorities should be consulted prior to setting up a a medical device trial in any
country.




State of the Art Clinical Trials for Medical Devices

TABLE OF CONTENTS

PIrEface........ooiiiii ettt 7
List of abDreviations ..............ccccciiiiiiiiniicc s 17
PART 1 RULES AND REGULATIONS.......c.coccoitititririiietnienieteieetesteteie st see e esennes 19
1 The Regulatory ENvVironment...............ccccooiviiiiininiininieencceeceeeesreeee s eenenes 21
1.1 Introduction.........c........ ... 24
1.2 Definitions ........... ... 24
Medical device.. .25
ACCESSOTIES ...ttt ettt ae e seste e eneesenes 25
In Vitro diagnoStiCS ....ccvivuieiiiiieiieieiecieeeeeeeee et 25
INtENAEA USE ...t 26
Clinical data Or @VIAENCE. .......c.ccvirueiririeiiriccicce et 28

Substantial equivalence ....
Conformity asSe@SSIMENT ........ccceirieiririinieinericieereee ettt seene 29
COMPLAINT ..ttt ettt sbeeaean 29
Medical device vigilance or adverse event reporting ........c..ccccceceeeeiennennen. 30
1.3 European Regulatory Requirements...........coccoevieererieinenenieencneieeseeeeeeeeeen 31
Regulatory characteristics.......... .. 32

Classification...........ccccoue... e 32
Essential requirements.. ... 34
RISK @NAlYSIS ..couviiiiiiiieiiiicee e 37
Clinical Data or EVIAencCe .........cccoueueiviniininieiincciccenece e 38
Methods for obtaining clinical data.. .. 40

Clinical literature route................. ... 40
Reporting the data........ .43
EQUIVAIENCE ..ottt ettt 44
JUSHIICATION ..ot 45
Summary................. ... 45
Clinical Investigation ............ ... 45

Clinical Trial Notification................. ... 46
Clinical Investigation Declaration.............cocecevininiinininieeeceee, 47
Determining clinical evidence needs..........c.ccoceevieverenicnienenienieseseeeene 48
Other Reasons for Clinical Trials ........c.ccceveverieeniniieineieeseeeseeene 52
1.4 Australia/New Zealand.............cccooueeeeieiiierieieeieeeeeeeeee ettt eae v enees 54
Introduction
Clinical Trial APPOVAL .........ccueviieiiiieiiiieeeieeeeeee et 55
Clinical Trial Notification ...........cceceviiiieieniinieieeeceeeeeeee e 57
SUITIINATY 1vvevieveieeieiieieteeietest et ste ettt e s e e esesseaesessessesaesessesseseesensesessensessesansens 58
RS T 0 1. T U - YRR 59
1.6
1.7
1.8




State of the Art Clinical Trials for Medical Devices

Conduct Of the trial.......cccceeieiiiiiriieieeeceeeee e 67
Labelling language requirements............cocoecuerierieeienienieienieneeceese e 68
Adverse event rePOTTING .........ccceevuerieieirieieieeneeee et neens 68
Regulatory approval of the trial...........cccoeoieviiniiiiiiiiniiicieeecee e 69
Investigational Products ...........ccooeeieiiniiriiiieeeeee e 69
2 The GCP ENVIFONIMENL..........cccoiiiiiiiiiiiiiiieieeeteeeteste ettt sttt sttt es et sseneene 71
2.1 INTrOAUCTHION «.ooiiiiiiieiieieeee ettt sttt ettt sbe b esae b s 71
2.2 GCP PrINCIPIES ..ottt s 72
2.3 Responsibilities and Players.........c..cccocoeeiineininicininicininecicceneeeseeeeneene 74
SPOMISOY .ttt ettt ettt et b et ettt et et e bt ena et ebe st eaeen 74
INVESTIGATOTS ...vvieiieiieieeeteeeee ettt s e s e s e e sesaenens 75
IVIOMIEOY ...ttt 75
AUAIEOT ..ttt ettt 75
Ethics COMMUTEEE .....cc.eiiiiiiieiieieeee e 78
TTIAL SUDJECES ...ttt sse s 79
2.4 European rules
Data ProteCtion.......cc.ooieieiiiiieiieiieiiceeeeee ettt 84
2.5 Australian/New Zealand rul€s............ccooovivieieiiiieieeeeeeeeee e 86
2.6 Canadian FUIES .......c.coivveuiiriiieiieicece ettt ettt 88
2.7 JAPANESE TULES .....eeiiiiiieeteceetee ettt ettt sttt eb et nene 89
2.8 United STates TUIES ........coiiiiiiiee et 91
2.9 Summary of the GCP Requir€ments.........c.cccocevirueririnierennieenneeeeneereeneeieeneenes 93
DOoCUMENtALION ....c..vviiiiiiiiciiicce e 94
Informed consent/ Patient information............c.ccccoeveeiiieiieiieciicicecees 95
INVestigator’s CONTIACT ........covivieieerieieeeteieee ettt 96
ReCOrd KEEPING.....cviuieiiiiieiieieiee ettt 96
INSUTAINCE. ...ttt ettt ettt et ettt et e be st essannas 96
Adverse event rePOTtiNgG ........c.cooeviiiiiiririiieeee e 96
Ethics COMMITEEE....c.covvviuiiiiiiiiciicciccc e 97
2.10 CONCIUSION......ceiiiieiieiieiieiteieieete ettt ettt et ebe et e e st ebesseeseenbenseeseensansens 97
PART 2 PLANNING PHASE ......oooiiiiiieieeeeee ettt ettt nseneen 99
1 Clinical INVeStigation .............ccocivuiiiiiiiniiiiccec et 101
1.1 PrOPOSAL. ..ottt 101
1.2 SHTALEEY ettt ettt ettt ettt a e teneen 101
1.3 Project CharacCteriStiCs .......cccvevueiiireriiiniericieeetee ettt 102
1.4 Project Team
1.5 SEUAY NAME.....cuiiiieiiieiieieeieeteee ettt te ettt es st e e eneesesseneen
1.6. Study Design
DeSiGN fEATUTES ......oueiiieiiiiiiieee et 107
Longitudinal and cross-sectional studies ...........ccccceceviriiininniinincnnencne 107
Randomisation...........cccceevvvevenieinenennnenne ... 107
Comparative (controlled) trials .. ... 108
Placebo StUAIES .......cooevieiiiiiiiciicccece e 108




State of the Art Clinical Trials for Medical Devices

Parallel group design .........cccoiuiiieieiiiiieieieteeee e 108

CONCIUSION ...ttt 108

1.7 PrOJECE PLAN ...cviiiiieiiieee ettt ettt 109
PART 3 PREPARATION PHASE .......ccooooiiiiiiienee ettt 111
1 Quality ASSUranCe PrOCEAUIES.............cccooerieuirierierieiirieteieetentetesestenseeesessesesessesseseesenses 113
1.1 INtrOAUCHION .ttt ettt saesnans 113

1.2 Tips for quality assurance documentation............cccceceeieiienenieiienenenienenenne 114

1.3 Quality System Related DOCUMENTS.......c..cceririeiririieeeereeeseeeeeseeeeans 115

GENETAL SOPS ...ttt ettt eae et ereeenaens 116

Project related ProCedures ............ccocoeeeieiiinirienieneceeeee e 122
Specific Clinical Trial Procedures .........cccocoovieieiiiviieiciiiieieeeeeeeeeieie 123

2.2 Clinical investigation plan (CIP) or protocol..........ccccceoeveriinencninencnieennenn 133
CONEENLS ..ttt ne e 134
FOrmat/LaYOUL......ccooeiririiieieeieeeeee et ee 135

2.3 Casereport forms (CRE’S) .....ccoeoririiiiiininieiresee e 138
TYPES Of AAta ..coueiiiiieiec e 139
FOIMAL ..ottt 139
Tips on creating case report forms .........cccoecevvererieinenerineneeeseeeeenee 140

2.4 Informed consent (IC)......ccoiiiiriiriiiieieieeeeee ettt 141
COMTENT ...ttt ettt ettt 141
LOCAl NUANCES ...ttt 143
Information for SUDJECT.......ccooiiiiiiiiie e 144
Sample informed consent/patient information.............ccceeeeieneneniienenenne 144

2.5 Clinical Study report (CSR) .....c.ecevirieiririerieeeiesieeeeeste e es 144
FOrmat/layOuUL .....c.coivueiririiieireee et 145

2.6 Contracts between the parties ........cccoceeeeieiiniiieiieceeee e 146

Investigator AGreement ..........cccovueuirinieuerinieueinieiceetccre et aeneeeas 146

Other AGreemENntS........ccovieiiiiiiieieieeeeteieee ettt e e sbaesaens 148

2.7 Other dOCUMENLS ....cc.iiuiiiiiiiieieie ettt sttt sae e 148
Subject Screening reCord ...........oceoveererieieineeeeeeeee e 148

Subject Identification Code List: ......cccooeviririeireneieircreceeeeeeeenee 149

Subject Enrolment Record ...........cccooveviiininiiininincceecceeeeceeeeenee 149
Initials/signatures LiSt .......ccccooiiiiiiiiiniiieeeee e 149

3 Medical Device VIgilance.................cccooeviiiiiiniiiiniiiiiccceee 151
3.1 INEFOAUCHION vttt sttt s e se s enaesenes 151
3.2 Handling adverse EVENLS ..........cocvirierieireneeeeseeeeeseeeeee et senes 155
3.3 THE PrOCESS...oiiiiieiiiiiciecteeetet ettt ettt re et beesa e s e beesaessesbesseans 155
Setting Up the SYStEM ......cevveiriiieieieeeee e 155

Initial information and SCreening..........cccevevveeeerierieireeeeeeee e 155

11



State of the Art Clinical Trials for Medical Devices

SCIEEMING .....eiiuieierieieieet ettt ettt et ettt et eb sttt be st et s sbenene 157
[nitial REPOTTING....ccveveeieiiieiieiiicteeeee ettt eens 158
INVESTIGATE ...c.evieeeieeeeeeeeeee ettt ettt ae st e sessenene 158
Retrieve the product/technical assessment...........cccccoeeveriniecienenienienienne 160
Analyse the findings..........ccccoceveviniiiennnen.
Determine correction actions..
FOllOW-UP ...cooviieieiiiiicieieieieees
Final reporting to the authorities...........ccocovininiiiininiiieeee
CIOSULE.....c.uiiinieieietee ettt ettt ettt neas
3.4 Who is to report what when and how
3.5 The time-limits fOr YEPOItiNng ........ccoeeeiririiiririeieeeee e
4 Post-market surveillance & clinical folloW-up ..............ccccooeirineniinineccreeeee 167
5 LADEIIIIG ...ttt ettt 169
5.1 Labelling reqUIr€MeENtS..........cccueerueieerierieieerieeeeeeeteeeeeeeeeesse e sseseeneesensens 169
5.2 LaDEIliNG tIPS...coirieuiruirieieieeieieeeiesteeie ettt ettt ettt ettt ettt e et nnens 172
6 INSUrANCe COVEIAZE .........c.ooeriiiiiiiiiciiiiiceeete ettt ettt ae et be et snenene 173
6.1 INTrOAUCTION ..ttt ettt ettt eae s ens 173
6.2 Types Of INSUIANCE ....c..cviuiriiieiirieieieierte ettt 173
Liability/Compensation.. . 174
RiSK..c.oorieiiciiccnne ... 174
6.3 Factors related to insurance.. ... 175
6.4 SUIMIMATY ..eviiiiiiiiiieiieieteete ettt ettt ettt ettt e st e e st et ebe e bt et eseeaeentensenne 176
7 Preparing for Effective MONItOring...............ccooeoiiiniiniiiiinececcee e 177
7.1 Introduction ........ccccceeveenne 177
7.2 Responsibilities L 177
7.3 MONItOringG StrAtEZY ..c.eeveverieiiriiieieierierieeeterte ettt et eee e nsens 178
8 Site selection and Qualification..................c.coooiiiiiiiiciceee s 183
8.1 Introduction ..........cccecevveereriennnns ... 183
8.2 Selection and Qualification ViSit ..........cccceevieeieeieeiieceeceeecee e 183
9 Informed CONSENT PYOCESS ...........cccorveuieuirieieieterieeeteeteteeeteseeseesessesesessesseneesessenseseesensens 187
9.1 INtrOAUCTION ..ttt ettt ettt et eaessens 187
9.2 Witnessed informed CONSENt .........cccoieiiiiiriiiieiiiieieeeeee e 187
9.3 Vulnerable trial subjects and informed consent. ... 188
9.4 Missing/Forgotten informed CONSENt..........ccooveiriivierieireieeereeeeeceeeenes 188
10 Ethics committee’s opinions/approvals...............ccccocoiiiiiiiiiininieienceee e 189
11 Regulatory Notification/Authorisation................ccccceoiviriiiinenieineneecceeen 191
11.2 Introduction
11.3 NOHHICATION ..ttt




State of the Art Clinical Trials for Medical Devices

11.4 Authorisation AppliCation..........ccccecieriiiiiieiiiriieieeeeeee e 193
12 ReCOrd KEEPING........c.ocvouieiiiiieieiieieieceee ettt ettt ettt ese e esenaen 195
12,1 INErOdUCHION ...ttt s 195
12.2 Filing and ArchiVing .......cccooieiiiiniiieeeee ettt 196
I3 THAINMIIG . ...ttt ettt ettt ettt sttt b et e e be s e ebeneen 199
13,1 INtrOAUCTION ..ottt ettt b et saesnens 199
13.2 Monitor Training......cccoeoieiiiieieee et 199
13.3 Preparing the ClNIC......ccviieieirie e 201
PART 4 CONDUCTING THE TRIAL........ccoctiiiiiiininieinie ettt 205
1 On-site/Periodic MONItOYING............cccceriiiiiiiiiiei e 207
1.1 INtrOAUCHION ..ottt ene 207
1.2 In-process data CONTrOL........ccccoiiiiiiiiiiiiiieieee e 207

1.3  On-site monitoring
1.4 Monitoring Report
1.5 Tips for 200d MONItOTING .....ccveverviieiriirieieeee et enens 211

2 AUAIHIINEG ...ttt b ettt nee
2.1 Introduction..................
2.2 Key Auditing Elements

3 Handling Fraud or Suspect Data..............ccccoeoiriniiiininiinncecceseceeseeeceeeene 215
3.1 INErOAUCHION ...ttt 215
3.2 DELECHION ...ttt 216
DIFECE PIOO ...ttt sttt 216
INAITECt PrOOL ... ..o 216
Presumed Proof..........cooiiieiiiiiiiiciccecceeee e 217
3.3 PreVENTION ...coeiiiiiiiiiiiceteeee ettt sttt sbe s e 217
3.4 Steps in case of suspected fraud..........coceevieiiiiiieiiin e 218
PART 5 DATA MANAGEMENT AND CLOSURE ..........cccoeoeiniiiiiiiniecienceireicieneieanas 221
1 Data HandIng .........ccccooiiiiiiiiiiiicceeeee et 223
L1 INErOdUCHION ..ottt 223
1.2 Data monitoring COMMUTEEE ........c.cecieiiiiiiiieieiieeeeeee e 223

1.3 System Validation
1.4 Data Management/Data ENTry......ccoccoivirieirineinineieeeeseeesieseeee e 224
1.5 Data ANALYSIS «.veoveuiiiiriiieiiriesietee ettt 225
2 SHUAY CIOSUIE ...ttt ettt et et b e et e b sa e et e b e s bt e st e b e s beeseenbenseens 229
3 Reporting of the study’s YeSUILS.............cccoeriiiiininiiiree e 231
PART 6 CONCLUSIONS........ccoottitiiiinieietntetetrte ettt ettt ettt eesaesenea 233



State of the Art Clinical Trials for Medical Devices

PART 7 APPENDICES .........cooiiiiiitee ettt ettt ettt sttt 239
Appendix 1: National GCP Overview Requirements..................cccocvvireneinenencnenenn. 240
Appendix 2: Basis for developing a compliant case report form..............c..ccccoeneee. 245

Appendix 3: Sample layout for an internationally acceptable informed consent .... 251

Appendix 4: Dictionary of Key terms..............cccoouiiiiiiiiininiiieeeeeeeee et 259

14



State of the Art Clinical Trials for Medical Devices

TABLE OF TABLES AND FIGURES

Table 1 Summary of major essential requirements 35
Table 2 Canadian clinical trial requirements under the Medical Device Act 59
Table 3  Significant versus Non-Significant risk devices 65
Table 4 Contents of the application for SR IDE to the FDA 66
Table 5 Responsibilities of the key parties under gcp 76
Table 6 Ethics Committees/IRB’s responsibilities 79
Table 7 Rights of the Subjects 80
Table 8 Overview of CTD (ICH) requirements as transposed into national

biomedical laws 83
Table 9 The Roles and responsibilities of the parties under Australian GCP 87
Table 10  Summary of the United States GCP as found in the IDE requirements 91
Table 11  Classification of clinical trial designs 107
Table 12 General quality system SOPs 116
Table 13  Project related criteria 122
Table 14  Specific clinical trials SOPs 124
Table 15 Layout for the Investigator’s Brochure 131
Table 16  Layout for the clinical investigational plan 136
Table 17  Tips on creating compliant and easy to use case report forms 140
Table 18 Contents of the investigator contract 147
Table 19  Reporting sequence 165
Table 20  Reporting times per country 166
Table 21  Generic labelling requirements for medical devices 170
Table 22  Specific and general monitor responsibilities 177
Table 23  Clinical trial record keeping 195
Table 24  Clinical files to be retained 197
Table 25 Samples of source documents 208
Table 26  Periodic monitoring visit checklist 208
Table 27  Steps which can be taken when fraud is suspected 219
Figure 1 ~ Sample clinical trial declaration 47
Figure 2 Planning Flowchart 100
Figure 3  Preparation Flowchart 112
Figure 4  Flowchart for adverse events with medical devices 153
Figure 5 Flowchart for clinical trial related adverse events 154
Figure 6  Flowchart of the conduct of the trial 206
Figure 7 Flowchart for data handling and trial closure 222
Figure 8  Flowchart overview for conducting medical device trials 234

15





