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A
access to data  68, 178
administration of study drug  126
administrative data  35
adverse events  137, 160, 166

reporting  133, 169–70
algorithm for treatment assignment  81
analysis, preparing for  158–61

fi nal analysis and manuscript preparation  
160–1

formal interim reports  160
freezing the database  158–9
progress reports  159

appointments schedules  151
archiving, data  172
audit(s)

organization of  137
preparing for  133–5, 170
sample checklist  136
trails  73–4

B
blinded treatment assignments  89–91

C
calculated variables  142–3
calendar(s)

and reminders  146–7
sample forms submission calendar  148, 

151
system  103, 104

card system  104
case evaluation form  117
case report forms see CRFs
central or distributed system  69–70
central or local registration system  82–3
central quality control of data  106–20

assessment of study endpoints  116–17, 
117

checking
for correct identifi ers  112–13
for data completeness  113

clinical review  117–18
at coordinating center  119–20
eligibility checking  107–10
evaluation of performance  119
feedback to participants  118–19
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logging receipt of data  110–12, 111
logical and consistency checks  114
manual or computerized checks  114
queries to institutions  114–15, 115
range and fi eld-type checks  113
at reference centers  119
requests for overdue data  115–16

CFR (Code of Federal Regulations)  121, 
153

clinical coordinator  8
clinical data management  173
clinical research associate see CRA
clinical review  117–18
clinical trials  1

collaboration models  175–9
contracts  178–9
hybrid models  177–8
independent statistical analysis  176–7
total independence  177

defi nition  2
development  4–6

and design  4–5
follow-up and analysis  6
patient accrual and data collection  6

types of  2–4
phase I  3, 91, 118
phase II  3, 18, 78, 91, 158
phase III  3–4, 10, 18, 32, 79, 92, 118, 

148, 158, 160
phase IV  4

close-out phase
close-out of trial  161

coordinating center  161
participating sites  161

collecting follow-up data  157–8
and follow-up  155–62
preparing for analysis  158–61
trials with long follow-up phase  156–7

dealing with lost-to-follow-up patients  
157

minimizing risk of lost-to-follow-up  
156–7

trials with short follow-up phase  155–6
Code of Federal Regulations see CFR
Code of Good Clinical Practice see GCP
coding conventions  38–44, 171

guidelines  42–4, 43
multiple choice format  39–40, 39–41
self-coding forms  40–1

collaboration models  175–9
collection

of data see data collection
of demographic information  77
and recording of data required by 

protocol  125
communication  170

with regulatory authorities  127
tools  152

compliance
protocol  99–100

ensuring  125
regulatory  96, 171

computer(s)
distributed computing  65–70

central or distributed system  69–70
distribution of other functions  68–9
number of sites and trials  66
resources at sites and coordinating 

center  67–8
stability of protocols and forms  

66–7
volume and frequency of data 

submission  66
manual backup for computer system  

87
manual or computerized checks  114
other data collection models  70–1

direct data capture  70–1
facsimile transmissions  70
optical scanning  70

registration using  80–1
support and maintenance  71–4

audit trails  73–4
fi le backup  72–3
hardware and software  72
network  72
network server, workstation or 

mainframe backups  73
security  74
user  71–2

systems for data management and data 
entry  56–75

software for  57–65
use of  31

confi rmation
of registration  82
of site compliance with regulatory 

requirements  128
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consent form, sample  22
consistency checks  114
contract research organization see CRO
contracts  178–9
coordinating center  1–2, 5, 6–9, 18, 24, 26, 

27, 31, 34–6, 43, 46, 48–50, 62, 
65, 67, 69–71, 74–5, 76, 77, 80–5, 
87–90, 92, 96–9, 101, 103–5, 106, 
107, 112–20, 121, 123, 125, 129, 
131, 132, 134, 135, 145–7, 149, 
152–4, 156–62, 163–74, 179

access to data  68
close-out of trial  161
multicenter trial with satellite institutions 

and reference center  7
fl ow of information through  7
GCP of  126–8, 135–8
manual for  170–2
monitoring of compliance with 

regulations  137
organization of audits  137
and quality control  29–30, 119–20, 136
and reference center  27–8
and resources at sites  67–8
staff training  178
training and education  137–8

CRA (clinical research associate)  9, 10, 23, 
27, 28–9, 37–8, 95, 123, 130, 132, 
134, 135, 158, 161, 163–8

essential qualities  94
job description  164–5
and local data management systems  94–

101, 103–5
CRFs (case report forms)  9, 26–7, 81, 125, 

170
completing  101, 131–2
content and organization of  37–8
design of  24, 36–44
examples of problems  52–5
format of questions and coding 

conventions  38–44
header  47–8
layout  44–6, 45
modifi cation to  50–1
numbering data items  48
printing and distribution  48–9
scheduling  101–4

CRO (contract research organization)  127
CT scans  129

D
data

access to  68, 178
administrative  35
archiving  172
central quality control  106–20
coding convention  172
collection

electronic  49–50
forms  169
mechanism  26–7
models  70–1
and patient accrual  6
and recording required by protocol  

125
requirements  18
system  24

data items to be collected  24
design of CRFs  24

at time of registration
computerized  81
manual  84

timing of  37
completeness, checking for  113
coordinator  9, 10, 30, 59, 64, 117, 

120, 150, 151, 158–61, 163–6, 
173

job description  165–6
defi ning items to be collected  33–6

administrative data  35
identifi cation data  34
reference center data  36
regulatory data  35–6
research data  34–5

defi nition, forms and database design  
33–55

direct
capture  70–1
entry see DDE

entry
common features  60
computer systems for  56–75
distributed  169
distribution of  69
double or single  60–2
online or offl ine  62–3
software for  57–9

identifi cation  34
logging receipt of  110–12, 111
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management
computer systems for  56–75
courses  173
and good clinical practice  1, 121–39
software for  57–9
systems see DMS

features  58
local  94–105

manager  9
monitoring committee  32, 92, 148, 158, 

160
independent  127

numbering items on forms  48
online lookup  150–1
overdue requests  115–16, 146, 147
ownership  178
processing function, distribution of  68–9
recording required  130–1
reference center  36
regulatory  35–6
requests and queries  169
research  34–5
safety and monitoring committee  6
specialist  9
submission

instructions  169
volume and frequency of  66

summary representation of key data 
items  150

update procedures  171
database

administrator see DBA
design  25, 51–2

and data defi nition  33–55
freezing  158–9
update  140–2, 141, 171

dates  43
DBA (database administrator)  9
DDE (direct data entry)  27
decimal points  43
design

of CRFs  24, 25, 36–44
database  25, 51–2
and development of clinical trial  4–6
study see study design and planning

development of clinical trial  4–6
direct data

capture  70–1
entry see DDE

direct treatment assignment  78
distribution and printing  48–9
distributed computing  65–70
distributed data entry  169
distribution

of computer functions  68–9
of data entry  69
of entire data-processing function  

68–9
of patient registrations  69
of treatment assignment  69

DMS (data management systems)  60
features  58
local  94–105

documentation  153–4
of procedures  105
vs SOP  172–3
and training and education  163–74

double or single data entry  60–2
drug order(s)  152

form  22
sample  23

drug ordering  22
DVDs  167
dynamic balancing  79

E
E9 guidelines on Statistical Principles for 

Clinical Trial  20
education and training  10

see also training, education and 
documentation

edit checks  64–5, 143–4, 171
EKGs  109, 111, 129
elderly patients  21
electronic data collection  49–50
electronic queries  144–6
eligibility

check
and central quality control of data  

107–10
and patient entry  95–6
computerized  80–1
manual  84

checklists  108–10, 108, 110, 111
screening  95

endpoints, assessment of study  116–17, 
117

envelopes, use of at sites  87–8
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ethics
committees  23, 35, 77, 84, 98, 105, 125, 

128, 133, 137, 164, 170
approval  124

and regulations  10
Europe  10, 121
European Union  122, 130

Directive on GCP (2005/28/EC-8 April  
2005) 130

evaluation of performance  119
exclusion criteria  14–15

F
facsimile transmissions (faxes)  70, 

130
registration by  88

FDA (Food and Drugs Administration)  
121, 129, 130, 133

feedback to participants  118–19
fi eld type  61

type checks  113
fi le(s)

backup  72–3
maintaining for trial  97–9
maintenance of  170
patient  98–9
protocol  98
regulatory  98

fi scal issues  170
follow-up phase

and analysis  6
preparing for  158–61

close-out of trial  161
coordinating center  161
participating sites  161

and close-out phase  155–62
collecting follow-up data  157–8
trials with long  156

dealing with lost-to-follow-up patients  
157

minimizing risk of lost-to-follow-up  
156–7

trials with short  155–6
Food and Drugs Administration see 

FDA
formal interim reports  160
forms

case evaluation  117
data collection  169

and database design  33–55
scheduling  101–4

calendar system  103, 104
card system  104

stability of  66–7
see also CRFs (case report forms)

fraud and GCP  138
frequency and volume of data submission  

66

G
GCP (Good Clinical Practice)  21, 22, 34, 

73, 77, 96, 170
at coordinating center  135–8

monitoring of compliance with 
regulations  137

organization of audits  137
quality control/quality assurance  136
training and education  137–8

and data management  121–39
guidelines  122–3, 126
implementation at participating sites  

128–35
completing  131–2
preparing for monitoring visit/audit  

133–5
recording required data  130–1
source documentation  128–30

legislation ix
responsibilities  123

of sponsor/coordinating center  126–8
at participating sites  123–8

and suspected fraud  138
Good Clinical Practice see GCP

H
hardware support  72
header of CRF  47–8
Helsinki Declaration  122
hybrid models  177–8

I
ICH (International Conference on 

Harmonization) ICH
E3: Structure and Content of Clinical 

Study Reports  122
E6: Good Clinical Practice  21, 22, 34, 

73, 77, 122, 128, 153, 154, 168, 
172
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E9: Statistical Principles for Clinical 
Trial  20, 122

ID number  47, 49, 90, 99, 113, 171
identifi cation data  34
identifi er, patient

assignment of
computerized  81
manual  85

checking for correct  112–137
notifi cation of  81

IDMC (Independent Data Monitoring 
Committee)  127, 176

inclusion criteria  14–15
independence, total  177
Independent Data Monitoring Committee 

see IDMC
independent statistical analysis  176–7
institution(s)

queries to  114–15, 115
verifi cation of  80, 83–4

intellectual property rights  178–9
International Conference on Harmonization 

see ICH
Internet  26, 57, 58, 63, 65, 74, 80, 83, 152, 

154, 173
inventory systems  152
investigational products, supply of  

128
investigators

selection of  127
verifi cation of  80, 83–4

IRB (institution review board)  98, 124, 
128, 153, 164

J
Japan  122

L
layout

of CRFs  44–6, 45
of page  46–7, 47
of screen  63–4

local data management systems  
94–105

completion of CRFs  101
documentation of procedures  105
eligibility check and patient entry  

95–6
forms scheduling  101–4

monitoring trial inventories  105
patient registration  97–9
patient’s role  100–1
protocol compliance  99–100
regulatory compliance  96
selection of patients  94–5

eligibility screening  95
submission of materials  104

local or central registration system  
82–3

logging receipt of data  110–12, 111
logical checks  61, 143–4

and consistency checks  114
data-driven  144
programmed  144

lost-to-follow-up patients
dealing with  157
minimizing risk of  156–7

M
Macintosh systems  68
mainframe backups  73
maintenance of fi les  170
manual backup for computer system  87
manual or computerized checks  114
manuals of procedures  167–72

for coordinating center  170–2
for participating sites  168–70

manuscript preparation, fi nal analysis and  
160–1

materials, submission of  21–2, 104
maximum tolerated dose see MTD
measurement

of effect  20–1
units of  43, 132

medical records department  129, 130
medications, ordering of  169
Microsoft Windows systems  68
modifi cation to forms  50–1
monitoring

of compliance with regulations  137
performance  149–50
of sites  128
trial inventories  105
visit, preparing for  133–5, 170

MTD (maximum tolerated dose)  3, 91
multicenter trial with satellite institutions 

and reference center  7
multiple choice format  39–40
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N
NCR (no carbon required)  26, 48, 101, 

130
network

server backups  73
support  72

nonautomated call-in systems  83–5
data collection required  84
eligibility check  84
treatment assigned  84–5
verifi cation

of institution and investigator  83–4
of regulatory compliance  84

non-numeric codes in self-coding forms  
41, 41

numeric codes in self-coding forms  40

O
online data lookup  150–1
online information  152–3
online or offl ine data entry  62–3
on-site training  167
optical scanning  70
optimum dose  3
ordering

of medications  109
storage and administration of study drug  

126
overdue data requests  115–16, 146, 147
ownership of data  178

P
page layout  46–7, 47
participating sites  28–9

close-out of trial  161
manual for  168–70

patient
accrual and data collection  6
entry and eligibility check  95–6
fi les  98–9
ID  47, 49, 90, 99, 113, 171
identifi er

assignment of  81
notifi cation of  81

obtaining consent to participate  124
registration  25–6, 76–93

algorithm for treatment assignment  
81

assignment of patient identifi er  81

blinded treatment assignments  
89–91

central or local system  82–3
check sheet  78
confi rmation of  82
data collection required at time of  

81
direct treatment assignment  78
distribution  68
eligibility check  80–1
by fax  88
and local data management systems  

97–9
maintaining fi les for trial  97–9

manual backup for computer system  
87

monitoring accrual  91–2
phase I trials  91
phase II trials  91–2
phase III trials  92

nonautomated call-in systems  83–5
notifi cation of patient identifi er  81
procedures  158
randomization  79–80
stratifi cation  79

factors  79, 85–6
use of envelopes at sites  87–8
use of touch-tone phones  89
using computers  80–1
verifi cation

of institution and investigator  80
of regulatory compliance  80

role of  100–1
selection  94–5

eligibility screening  95
performance

monitoring  149–50, 170
sample evaluation report  149

personnel  8–10
PI (study principal investigator)  8, 12–13, 

14, 48, 49, 118, 123, 126, 127, 
130, 132, 135, 158, 168

printing and distribution  48–9
procedures

documentation of  105
manual  13, 18, 22, 48

professional expertise  127
programmer  9
progress reports  159, 160, 170
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protocol(s)
collection and recording of data required 

by  125
compliance  99–100

ensuring  125
development  13–23

background  14
defi nitions  21
drug ordering  22
inclusion/exclusion criteria  14–15
measurement of effect  20–1
registration procedures  15
regulatory requirements  21
sample consent form  22
statistical considerations  18–20
study objectives  13–14
study parameters  18

sample  19
submission of other materials  21–2
treatment

administration  16–17
schema  17, 17

drafts  23
fi le  98
stability of  66–7

publication rights  178

Q
qualifi cations  163–4

and training  126
quality assurance

at coordinating center  136
as responsibility of sponsor  127

quality control systems  28–31
central quality control of data  106–20
at coordinating center  29–30, 119–20, 136
participating sites  28–9
procedures  171
at reference centers  30–1, 119
as responsibility of sponsor  127

queries
data requests and  169
electronic  144–6
to institutions  114–15, 115

query letter, sample  145
questions, format of  38–44

guidelines  41–2, 42
multiple choice format  39–40, 39–41
self-coding forms  40–1

R
randomization  3, 4, 9, 15, 25, 26, 31, 68, 

69, 76, 78, 79–83, 85–90, 92, 93, 
161, 164, 166, 171, 176–8

randomized trials  79
range

errors  113
and fi eld-type checks  113

reading materials  173–4
receipt of data, logging  110–12, 111
recording required data  130–1

worksheet  131
records

organization of  129
and reports  126
to be kept, sample  20

recruitment of patients to trial  124
reference center  5, 7, 27–8, 35, 66, 71, 82, 

116, 160, 165, 166, 168
and coordinating center  27–8
data  36
quality control at  119, 120
and quality control systems  30–1

registration
patient see patient registration
procedures  15, 171
worksheet  15

sample  16
regulations

and ethics  10
monitoring of compliance with  137

regulatory authorities  23
communication with  127

regulatory compliance  171
and local data management systems  

96
verifi cation of

computerized  80
manual  84

regulatory data  35–6
regulatory fi le  98
regulatory requirements  21
reminders and calendars  146–7
reporting

of adverse events  125
of clinical trials  128

reports
formal interim  160
progress  159, 160, 170
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and records  126
standard  147–8

research
coordinator  9
data  34–5
nurse see RN

resources
adequate  126
at sites and coordinating center  67–8

review board  77
RN (research nurse)  27, 28–9

S
scanning, optical  70
scans  21–2, 129, 135
schedules, appointments  151
scheduling forms  101–4
screen layout  63–4
security, computer and data  74, 154
selection of investigators  127
self-coding forms

non-numeric codes  41, 41
numeric codes  40

single or double data entry  60–2
sites, number of trials  66
software

data entry  59–65
data management  57–9
selection  59–60
support  72
tools for trial management  140–54

appointments schedules  151
calculated variables  142–3
calendars and reminders  146–7, 148, 

151
communication tools  152
database update  140–2, 141
documentation  153–4
drug orders  152
electronic queries  144–6
interface with statistical software  

148
inventory systems  152
logical/edit checks  143–4
online data lookup  150–1
online information  152–3
overdue data requests  146, 147
performance monitoring  149–50
security  154

standard reports  147–8
testing and validation  153

SOPs (standard operating procedures)  127, 
153, 154, 163, 168, 170

vs documentation  172–3
source documentation  128–30
sponsors  23

GCP of  126–8
stability of protocols and forms  66–7
standard operating procedures see SOPs
standard reports  147–8
statistical analysis

independent  176–7
plan  8, 176

statistical considerations  18–20
statistical software  148
statistician  8–9, 158, 159
steering committee  176, 177
storage and administration of study drug  

126
stratifi cation  79

factors  79, 85–6
study

chair  8
coordinator  8
design and planning  12–32

data collection
mechanism  26–7
system  24

data monitoring committee  32
database design  25
patient registration  25–6
protocol development  13–23
protocol drafts  23
quality control systems  28–31
reference centers  27–8
study design  12–13
use of computers  31

drug, ordering, storage and 
administration of  126

endpoints, assessment of  116–17, 117
objectives  13–14
parameters  18

sample  19
principal investigator see PI
team  8

submission of materials  21–2, 104, 169
support and maintenance, computer  71–4
systems analyst  9
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T
testing and validation  153
timing of data collection  37
total independence  177
touch-tone phones  89
training and education  10, 137–8

coordination center staff  173
CRA job description  164–5
data coordinator job description  165–6
and documentation  163–74
manuals of procedures  167–72
ongoing  166
on-site  167
qualifi cations  163–4
reading materials  173–4
SOP vs documentation  172–3
videos/DVDs/webcasts  167
workshops  166–7

treatment
administration  16–170
assignment

algorithm for  81
blinded  89–91
direct  78
distribution of  68
manual  84–5

schema  17
sample  17

trial(s)
maintaining fi les for  97–9
management

data and records  127
software tools for  140–54

manual  131
master fi le  127, 133, 134
monitoring inventories  105
number of  66
procedures  171–2
randomized  79

with long follow-up phase  156–7
dealing with lost-to-follow-up patients  

157
minimizing risk of lost-to-follow-up  

156–7
with short follow-up phase  155–6

U
units of measurement  43, 132
United Kingdom  22
United States  9, 10, 22, 43, 96, 121, 122, 

124, 125, 129, 130, 133, 177
user support  71–2

V
validation and testing  153
value ranges  61
variables, calculated  142–3
verifi cation

of institution and investigator
computerized  80
manual  83–4

and patient registration  77
of regulatory compliance  80

videos  167
volume and frequency of data submission  

66

W
webcasts  167
WHO (World Health Organization)  122
workshops  166–7
workstation backups  73
World Health Organization see WHO
World Medical Assembly  122
World Wide Web  152–3

X
X rays  21–2, 28, 36, 71, 104, 116, 129, 135
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