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audiovisual presentations, at academic
meetings, publishing of clinical trials
using 569-70
audit(s)
certificate 168
closing meeting for 167
communication during 167
correspondence 166
data management 173, 349-50, 351, 354
of external providers 175
follow-up 168
notes/evidence/findings/conclusions 167
opening meeting for 167
plan 166
program 165-6
report 168
systems audits 172-5
team 1667
tools 167
trial-related audits 169-72
types 169-75
auditing 140, 164
training for 163
auditors see quality assurance (QA) auditors
Australia, GCP guidelines/regulations 154
autonomy 75

Bahrain 509, 510, 514, 677
Bayesian trial designs 114-15
Belgium, postgraduate qualifications 4, 20,
21—
benefit—risk analysis 115-16
and informed consent 116, 147
mathematical approaches 116
Bentham, Jeremy 589, 592
benzodiazepines 95, 96, 194, 212
bias, statistical 102, 319-20
avoidance in minimization trials 111
sources 103, 320
binomial model 325-6
bioavailability 85
in pediatrics 226
bioequivalence
generic drugs 54-5, 122, 382
trials/studies to demonstrate 121-2, 136
bioethicists 594
bioethics 587-94
basic tools 588-90
casuistry 589
deductive reasoning 588
‘golden rule’/Ethic of Reciprocity
589-90
inductive reasoning 589
objectivism vs subjectivism 590
utilitarianism 589
definition 587
dilemmas listed 587-8
feminist bioethics 589
biological therapeutics 49, 279-90
biopharmaceuticals 385
biotechnology companies 280, 290
biotechnology products 14—15, 279-90
classes 282-8
clinical trial issues 282
compared with conventional drug
products 281

definition 279-80

ethical issues 288-9

generic products 467-8

informed consent for 280, 289

manufacturing issues 281-2

patent issues 629-30

regulatory considerations 280—1
‘black box’ labeling 531, 558
black cohosh (Cimicifuga racemosa) 390
blinding procedures 1534, 320
blocking (statistical) method 322-3
body surface area

body weight relationship 86, 87

in pediatric dose calculations 226
branded products 655
Brazil, postgraduate education 23
bridging data/studies

ethnic issues in drug registration 2434

‘similar’ biological products 468
British Association of Pharmaceutical

Physicians (BrAPP) 20

British Pharmacopoeia (BP) 423, 426
Budapest Treaty 627-8, 629
budgets

clinical trials 689-96

conferences and meetings 577

marketing 656—8
burden of illness

considerations when documenting

baseline 296

data sources (case study) 2967

business aspects 643-744

calendar plot (for compliance) 361
Canada
export of drugs to USA 741
GCP guidelines/regulations 154
regulation of marketing 656
carcinogenicity studies 71-2, 499
case-control studies 305, 542
case report forms (CRFs) 31,36-7, 105, 132,
141-2, 342
audits 169, 349, 351, 354
cover sheet 348, 348
data creation from 347, 348-56
data entry using CRF images 350-1
image review process 348-50
log-in sheet 346, 348
scan process 348
case reports
for rare diseases 115
spontaneous 539—40
Casuistry 589
categorical imperatives 588
causality, drug—effect 316, 539
assessment of 316, 540
causation, theories of 613
CD-ROM:s, publishing of clinical trials 570
cell products 288
center effect 334
Cerebrospinal fluid, durg concentrations 379
cerivastatin (Baycol) 614
Certificate of Completion of Training 21
Certificate of a Pharmaceutical Product
(CPP) 512,513
Certificate of Specialized Training (CSST) 5

Child—Pugh scoring system 252
Children 223-29
causes of death 223
dosing information 224, 226
drug research in 223-9
share of pharmaceutics market 224
vulnerability 227
see also pediatrics
China, People’s Republic of 666—73
classification of Western drugs 668
clinical trials 667-72
documentation required 671-2
monitoring of 670
requirements for authorization 668—70
summary of information on 671
demographics 666
healthcare situation 6667
IND procedure 670
manufacturing approval, data/
information required 672—3
Ministry of Public Health 66970, 670
NDA procedure 669
pharmaceutical joint ventures 667
Chinese medicine(s) 388, 392
chronology diagram (for compliance) 361
cisapride 561-2
citrus fruits, scurvy treated with 104-5
civil law 597-9
compared with criminal law 596
Class A/B/C drugs 431
clinical data coordinator (CDC) 346
documents to be prepared by 346—8
clinical development plans (CDPs) 27-8,
64, 105
clinical equipoise 75, 591
clinical hazard 557
see also risk management
clinical investigator(s) 129
fees 690-2
responsibilities 143
selection of 32, 142
clinical outcomes 293, 294
clinical outcomes research 520
clinical pharmacology 651
overlap with pharmaceutical medicine
14
clinical protocols 28-31, 105, 141, 342
clinical research
current rules for conducting 139-40
in Medical Affairs departments 519
clinical research organizations (CROs), in
Japan 493
clinical studies/trials
biotechnology products 282
in China 667-72
closing down 36
compliance during 357-8, 357-61
control in UK 402, 409, 427
costs 689-700
definition in European legislation 428
design(s) 28, 29, 51, 106-9
dissemination of results 341
doctors’ and dentists’ exemption 427-8
documentation 34
ethnic differences 2367
European database 449, 477, 602



European requirements 649
financial aspects 689—700
gender differences 204-5
historical examples 104-5
in India 675-6
initial 64
internal costs 695, 696
interpretation 102—4
Japanese regulations 500—1
medication costs 693
monitoring 34-5, 141, 144, 146, 148
patient screening/recruitment/retention
133-4, 199-200, 227, 694
pediatrics 226-8
pharmacoeconomic measures
incorporated into 297-9
pivotal studies 115
public access to ongoing information 526
publishing 565-73
reports 37-8, 341
audits 171-2
role of statistician 341-3
safety issues 35-6, 113
safety monitoring in 148, 150, 151, 477-
80
selection of subjects 133—4, 199-200,
227,324
setting up 140-2
sources of bias 103
stopping 113-14
on efficacy grounds 113-14
on safety grounds 113
training of staff for 26-39
see also phase II and phase III clinical
studies; phase IV (post-marketing)
studies
clinical trial authorization (CTA) 448, 450—
2
application documentation 450-1
guidance on procedure 450
Clinical Trials Certification (CTC) 402, 409,
427
Clinical Trials Directive 55, 64, 128, 140,
155, 160, 409, 428, 445, 448, 599
effect on fraud 639
effect on phase I studies 429
Clinical Trials Exemption (CTX) 402, 409,
427
Clozaril Patient Monitoring Service 582
Cockroft—Gault estimate (of creatinine
clearance) 251
Code of Federal Regulations, Title 21
(21CFR) 407, 531
cohort studies 304
combinatorial chemistry 49
Committee for Medicinal Products for
Human use (CHMP) 444, 447,
453-55, 459, 462-65, 599
Committee for Orphan Medicinal Products
447, 465-66
Committee on Publication Ethics (COPE)
639-40
Committee on Safety of Drugs (CSD) 425,
579-80
Committee on Safety of Medicines (CSM)
426, 599, 656

adverse reaction reports 429, 430
common cold, treatment of 180
common technical document (CTD) 438,
455, 456
compassionate-use INDs 409-10
competency-based education and training
system (CBETS) 26
competency-based training 25-39
competencies and knowledge 26—39
conducting clinical research 33—7
general clinical competencies 26—7
planning clinical development 27-33
reporting clinical research 37-9
vendors of training programs 39
complementary medicine(s) 387-92
common medicines listed 389-91
market value 387
regulatory aspects 392
relevance to pharmaceutical medicine
387
terminology 388-9
compliance 355-73
actions to enhance 363—4
classification 362
in clinical trials 357-61
data analysis of 361-2
definition 161-2, 356
deviation from 339
effect of interactive packaging 368—70
in elderly population 199
electronic monitoring of 356, 357, 367,
371
factors affecting 363, 364
facts demonstrating 366—8
how to improve 3645, 368—70
involvement in 365-6
methods of evaluating 356—7
relevance in daily practice 368
compliance management 356, 370
compliance monitoring 356, 357, 365
compliance report 361
Computer Assisted New Drug Applications
(CANDAs) 207, 404
computerized systems validation (CSV),
audits 173
concentration monitoring 375-80
in cerebrospinal fluid 379
in plasma 375-8
reasons for 375-8
in urine 378-9
concerted action (for liability) 613
conditional power 337-8
conferences, organizing and planning
575-8
confidence intervals 329-31
confirmatory experiments 313
congenital abnormalities 206
constituents of a drug/medicine 52-3
consultancy costs 694
consumers 655
direct advertising 398, 406, 654, 656,
659-60
contemporaneous independent treatment
allocation 111
continuing medical education (CME)
activities 525-6, 662

INDEX 751

continuing professional development (CPD)

18-19

contraceptive precautions, failure rates

207

contract of employment 597-8
contract law 597
contract research organizations (CROs)

522-3, 650, 696-700, 701-23
assessing financial stability 698
comparing bids/proposals 697-8, 714,

718
identifying and resolving problems

722
instructions to bidders 712-14
Internet listing 746
leveraging skills and experience 712
‘modern’ view 702
obtaining bids/proposals 6967,

712-14
performance metrics 720
prequalifying 702, 710, 712
reasons for failures/problems 701, 704
request for information (RFI) 712
requests for proposal (RFPs) 697, 704,

712
resource allocations

examples 714, 717
worksheet 714, 715-16
role in drug development 702
roles and responsibilities 719-20
selection criteria 705, 707, 710
sponsor—CRO relationship 719-22
communication/decision-making
model 720-1
end-of-study meeting 722
periodic oversight meetings 721-2
study initiation meeting 721
sponsor’s responsibilities 719
strategies for using 702—4
project outsourcing 703
strategic outsourcing 703—4
tactical outsourcing 702-3
study specifications 704-5
worksheet 706-10, 711
‘traditional’ view 701-2
types of contract 698—700

contributory negligence, as defense in

product liability actions 608
‘controlled’ drugs 432

controlled clinical trial (CCT)

elements 318-23
limitations 105

copyright 571-2, 620
coronary heart disease 197
cost effectiveness, compliance management

370-1

cost—utility techniques 13
Council for Education in Pharmaceutical

Medicine (CESPM) 20

Council for International Organizations of

Medical Sciences (CIOMS),
initiatives and guidelines 140, 157,
536-8

creatinine clearance rates 251-2
criminal law 5967

compared with civil law 596
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crossover studies 109, 323, 340

Culpepper, Nicholas 419, 421, 422

culture, definition 645

customers (prescribers) 655

cyclo-oxygenase-2 (COX-2) anti-
inflammatory agents 406, 615

cytochrome P450 enzymes 234, 259, 260,
541

cytokines, as biotechnology products
284-5

data analysis, problems encountered 339-41
data collection 31, 367, 141-2, 150-2,
342
gender data 217
data dissemination, clinical trials 5201
data dredging 548
data exclusivity period 383, 384
data integrity, review to assure 141, 150-2
data management 367, 132-3, 345-56
audits 173, 349-50, 351, 354
computer edit checks 348, 351
data queries 349, 351
disaster recovery plan 354
items required 345-6
project setup 346—8
project team 346
status reporting 349, 351
data mining 545-55
case study (rhabdomyolysis and statins)
549-54
caveats 5514
data interpretation 5501, 552-3
data output 549-50
data source 549, 551-2
EBO5 guideline 549
definition 545
limitations 554-5
methods 546-7
in phase IV studies 523—4
privacy concerns 554
regulatory guidance 5512
in safety surveillance 548-9
uses 545
data processing 141
data protection considerations 601-2
and data mining 554
data and safety monitoring boards (DSMBs)
523
data sheet 504
see also summary of product
characteristics
database(s) 36—7
adverse drug reactions 583
audits 171
clinical studies 449, 477, 526
release memorandum 351, 354
debrisoquine—sparteine oxidative pathway,
ethnic differences 234
Declaration of Helsinki 75, 139, 158, 160,
169, 452, 590
deductive reasoning 588
degradants 52
Denmark
clinical trial costs 691
prevention of research fraud 637

depression
in elderly population 198
gender differences 212
detailing to prescribers
face-to-face contact 658-9
via Internet 661
developmental defects, causes 209, 399,
425
diacetylmorphine 560
dialysis 252
dietary effects, ethnic differences 237-8
Diethylstilb(o)estrol 206, 612—13
differential diagnosis 181
digoxin 105, 112, 194, 196, 387
Diploma in Pharmaceutical Medicine
(DipPharmMed) 4, 20
courses covering 20, 21, 22, 23
direct-to-consumer (DTC) advertising 398,
406, 654, 656, 659-60, 735
US spend 657, 735
director of clinical operations 1301
disclaimers, as defense in product liability
actions 609
disease awareness campaigns 482, 660—1
disease management programs 733—4
disproportionality measure 546
in case study 549, 550, 552
Dixon ‘up-down’ clinical trial design
109-10
documentation 34
archiving/storage of 133, 141, 152, 168
dose range
adverse events affected by 583
ethnic differences 238, 240, 241
pediatric 224, 226
double-blind trials 298, 320
Down’s syndrome 206
dropouts from trials 339-40
drug clearance 80-1
measurement of 80
prediction in humans 81-4
drug concentration monitoring 375-80
reasons for 375-8
drug development
compliance issues 3601
contract research organizations used
702
understanding the process 26—7
drug development regulations, in Japan
492-8
drug/device combinations, regulation of
482-3
drug discovery and development 41-189
applied aspects 277-392
basic combined with applied research
45-7
biomolecular approach 13, 47-8
costs 43, 203, 653
genomics approach 47-8
historical progress 12—13
integrated processes 11-12
project design 44—8
receptor science approach 12
serendipity approach 12, 43, 105
timescales 43, 44, 345, 653
whole tissue studies 48—9

drug ‘holidays’ 363, 366—7
drug interactions 255-63
at site of absorption 258
at site of action 258-9
at site of excretion 260—1
at site of metabolism 259-60
definition 255
during storage 257-8
in elderly population 195
information on 524
in post-marketing monitoring 536
regulatory considerations 263
studies 123-4, 261-2
systematic considerations 257-60
types 255-7
drug labeling 529-33, 541
in Europe 532-3
in Japan 504, 529-30
in USA 530-2, 533
drug metabolism 69
drug regulation 393-515, 648-50
in Europe 415-85, 599-600, 648-9
history 395-401, 415-24
in India 675
in Japan 487-507
legal framework for 599-601
in Middle East 509-15
in USA 395-414, 600-1, 649-50
drug safety and epidemiology unit 524-5
drug surveillance 535-43
drug withdrawal from market 579-84
causes 580
consequences 581-3
prevention better than cure 580-1
dry-powder inhaler 60
dyestuffs 397

e-marketing 661-2
economic, clinical and humanistic outcomes
(ECHO) model 293
economic outcomes 293, 294
economics 291-301
orphan drugs 267-8
education and training 4-5, 15-19
audits 174
in various countries 20-3
efficacy 89-90
OTC drugs 182
and stopping of trials 113-14
efficacy variable 314
Egypt 510, 677, 678-9
elderly population(s)
adverse drug reactions 194-5
demographics 193—4
diseases 197-8
drug research in 193-201
industry response 197
practical and ethical issues 195,
198-200
regulatory response 195-6
ICH guideline 191, 196-7
see also aging population; geriatrics
electronic data capture 132-3, 342
see also data collection
electronic monitoring, of patient compliance
356, 357, 367, 371



electronic publishing of clinical trials
570
elimination (of drugs from body) 80-1
Emergency Use INDs 407-9
Empirical Bayesian Geometric Mean
(EBGM) score 546-7, 548
endpoints for treatment, ethnic differences
240
enzyme inducers or inhibitors, interactions
with other drugs 259, 261-2
enzymes, as biotechnology products 284
Ephedra spp., products 390—1
epidemiologist, role of 310
epidemiology
in drug development 307
in drug registration and licensing 308
and drug risk 305-6
and electronic data 306
meaning of term 303—4
methodologies 304-5
epilepsy
burden-of-illness data sources 296—7
treatment of 206, 207-8, 376
equipment costs 694
equipoise 75, 591
equivalence between treatments 3301
equivalence trials 120, 121-2
estragen 212
ethical considerations 585, 587-94
biotechnology products 288-9
informed consent 75, 144
pediatric studies 227
publishing of clinical trials 565-6
ethical objectivism 590
ethical relativism 590
ethical subjectivism 590
ethics 585, 587-94
animal experimentation 591-2
basic tools 588-90
human experimentation 590—1
Internet links 7467
see also bioethics
ethics committees 27, 5934
costs 693
in European Union 449-50
membership 144
prevention of fraud 641
reviews by 27, 141, 142-4, 145-6
ethnic differences
objective differences 233-8
potential sensitivity of drugs 242-3, 541
subjective factors 238—41
ethnic issues in drug registration 231-47
bridging data/studies 243—4
factors listed 243
ICH guideline 232, 241-2
implications for sponsors 244
ethnicity, meaning of term 232
EudraCT database 449, 477, 602
EudraVigilance safety monitoring database
133,477
Europe
drug labeling in 532-3
drug regulation in 415-85, 599-600,
648-9
early history 415-22

education and training programmes
20-3

generic drugs approval procedure

medico-commercial environment 650,
651

orphan drugs in 276

population demographics 233

prevention of research fraud 637-8

regulation of advertising and marketing
656

European Economic Area (EEA) 444

pharmaceutical medicine qualifications 5
risk management programs 558—9

European Medicines Evaluation Agency

(EMEA) 429, 445, 446-7
Committee on Herbal Medicinal Products
(HCMP) 447, 469, 470-1
Committee on Human Medicinal
Products (CHMP) 445, 447, 454,
455, 600
Committee on Orphan Medicinal
Products (COMP) 447, 465, 559
Committee on Proprietary Medicinal
Products (CPMP) 432, 434, 445, 600
and harmonization of data
requirements 438-9
Pharmacovigilance Working Group
559, 561, 562
proposed disbandment 439
restructuring 445, 455
compared with FDA 402
electronic reporting of adverse events
132-3
inspections 140
objectives and tasks 446, 533
organizational structure 447
risk management responsibilities 559
scientific advice from 454
Scientific Advice Working Group
(SAWG) 454
Scientific Committees 432, 434, 445, 447
Therapeutic Advisory Groups (TAGs)
447
time taken for MRP applications 437
European Pharmacopoeia 426
Certificates of Suitability 467

European Union (EU) 444

Clinical Trials Directive 55, 64, 128,
140, 155, 160, 409, 428, 445, 448,
599
effect on fraud 639
effect on phase I studies 429
Community referrals 4635
cases when allowed 463—4
consequences of decision 464-5
procedure 464
stopping of 465
timeframe for referral 464
unilateral actions in urgent cases 465
Directive 65/65 (on medicinal products)
445, 455
GCP guidelines/regulations 154-5
Health Directorate (DG XXIV), Scientific
Committee on Medicinal Products
and Medical Devices 436-8

INDEX 753
legislative mechanism 444
Medical Device Directive 483
medicines regulation 432—40, 443-85,
599-600
possible changes 439-40
Products Liability Directive 598
evidence-based medicine 740
excipients 52, 234
exclusivity 345, 346, 383, 384
extension for ‘orphan’ drugs 273, 465
expected drug reactions 478
experiment-wise error rate 336
exploratory experiments 313
external providers, audits 175

Faculty of Pharmaceutical Medicine 4-5
False Claims Act 598
falsifiability (of scientific theory) 313
Far East
drug registration dossier compilation 683
pharmaceutical medicine in 6807
tips for success 683
fast track products 411
FDA see Food and Drug Administration
feedback
audiovisual presentations 570
conferences and meetings 577
feminist bioethics 589
Fen-Phen (fenfluramine+phentermine)
614-15
fetal damage, legal liability 217
financial aspects, investigative sites 134-5
Finland, prevention of research fraud 637
Food and Drug Administration (FDA) 27,
280, 382
Adverse Events Reporting System
(AERS) 133, 524-5, 548
advertising regulated by 531, 656
audits and inspections 135-6, 140
Center for Biological Evaluation and
Research (CBER) 280, 396, 401,
404, 405
Center for Drug Evaluation and Research
(CDER) 280, 396, 401, 404
clinical trials website 526
compared with European Medicines
Agency 402
developments during 2005 406
Division of Drug Marketing, Advertising
and Communications (DDMAC)
521, 531, 656
economic considerations 401
on ‘elderly’ drug research 191, 195-6
electronic data submission 133, 403
enforcement actions 136, 532
first formed 397
on fraud in clinical trials 631, 637
guidance sources 4045
IND application system 128, 402, 649-50
influences on FDA activities 405
on initial clinical studies 66
inspection procedures 135-6, 401-2, 532
on labeling 530-1, 601
meetings 402-3
Modernization Act (FDAMA) 224, 400,
405, 526
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Food and Drug Administration (continued )
‘monograph’ (pre-approval) system for
OTC drugs 183-4
NDA submission 403—4
‘Orange Book’ 384
organizational aspects 401-2
on orphan drugs 269, 271-2
on pediatric studies 223, 224-5, 228, 405
pre-IND meetings 402-3, 404
public hearings 405
Spontaneous Reporting System (SRS)
548
SRS + AERS database 548, 549
limitations 549, 551
on women in drug development studies
213-14
Food, Drug and Cosmetic Act (FDCA) 224,
398, 405, 531, 596, 600
Delancy Amendment 398
Durham—Humphrey Amendment 398
Food Additive Amendment 398
Kefauver—Harris amendments 224, 399
Waxman—Hatch Amendment 281, 382,
399
Food and Drugs Act (1875) 424
‘foreign’ data
ICH guideline 241-2
objective differences 233-8
regulatory practice 232-3
subjective factors 238—41
‘forgiveness’ 361
formulary management 731-2
effect on product life cycle 739
formulation(s)
adverse events caused by 583
characterization 53
choice 53
in clinical trials 51, 106
ethnic differences 58, 239
inhaled 56-7
injectates 58—-9
intranasal 57-8
in nonclinical studies 65
oral transmucosal 55
pediatric 226
phase IV studies for new forms 123
specific 53-9
sustained release oral 55
topical and transdermal 58
France
clinical trial costs 691
postgraduate qualifications 22
prevention of research fraud 638
fraud in clinical trials 165, 597, 631-41
actions taken in various countries 636-9,
640-1
effect of EU Clinical Trials Directive 639
malicious unfounded accusations 636
meaning of term 632
prevention of 639-40
rate of incidence 631
reasons for 639
types 632—6
absence of ethics approval 634
collusion in/concealment of others’
misconduct 635-6

deception 634
fabrication 633
falsification 633
forged consent forms 634
gift authorship 635
inciting others to misconduct 635
misrepresentation/misquotation 635
noncompliance with obligations 635
plagiarism 634

free samples and gifts 659

amount spent in USA 657
full-time equivalent (FTE) employee cost,
calculations 696
futility analysis 338

Galen (physician) 416
galene (antidote) 416, 419, 422
see also theriac
galenical formulations 51, 65, 106, 189
gaseous drugs 56
gastric residence/emptying time, gender
differences 211
Gaussian distribution 329
gender differences
data on 217
disease presentations 205
drug responses 210—13
in efficacy or safety of drug 215
gene expression profiling 47
gene therapy 60, 286-7
pharmacokinetic considerations 281,
287
regulatory issues 288
safety issues in product development
287-8
General Agreement on Tariffs and Trades
(GATT) 628, 666
General Medical Council (GMC) 423
on research fraud/misconduct 635, 638,
640
General Practitioner Research Database
(GPRD) 582
general practitioners (GPs), as prescribers
659
general sales list (GSL) products 475, 656
products to be excluded 476
switch from prescription 185-7, 475-6
generalizability 323—4
in multicenter trials 334—6
generic drugs/products 381-5, 466—8
accelerated approvals 412—14
approval procedure
in Europe 384-5, 466
in Japan 384
in USA 382-4,412-14
bioequivalence studies 54-5, 122, 382,
467
biotech products 467-8
cost compared with branded/patented
prescription 654
definition 466
drug product 467-8
drug substance 4667
future developments 385
history in USA 381-3
genetic susceptibility 235-6

geriatrics
drug research in 193-201
managed care market 737-8
Germany
clinical trial costs 691
postgraduate qualifications 23
prevention of research fraud 637-8
Ginko biloba extract 389-90
ginseng 391
glomerular filtration rate 251, 379
glucometers 368
glucosamine/chondroitin combinations 390
‘golden rule’/Ethic of Reciprocity 589-90
Good Clinical Practices (GCP) 139-58
accountability for drugs 35
basic tenets 139-40, 452
ICH guideline 25, 27, 140, 157
on audits 164, 168
on quality assurance 160, 161, 162,
164, 168
inspection readiness 164—5
international guidelines 25, 27, 140,
154-8, 160, 161, 162, 164, 168
Japanese standards 496—7
regulatory framework 140, 639
systems and procedures for
implementation 141
Good Laboratory Practices (GLP) 63-4
Japanese standards 496
Good Manufacturing Practices (GMP) 140,
155, 430-1, 453
Japanese standards 495-6
qualified persons (QPs) 453
growth hormone, as biotechnology product
283
Gulf Central Committee for Drug
Registration (GCC-DR) 510
member states 510, 514
responsibilities 514—15
review of data dossier 515

Hansen’s Disease (leprosy), treatment of 560

Hatch—Waxman legislation 382, 383, 630

headache, diagnosis 180-1

health economics 292, 520

health insurance 650, 654, 725

Health Insurance Portability and
Accountability Act (HIPAA) 601

health maintenance organizations (HMOs)
726,727, 728

health outcomes 292-3

healthcare costs 725, 726

healthcare provision, influences affecting

8-9
Heberden, Dr William 421-2
height/weight relationships 211, 238
hepatic clearance
prediction of 81-4
well-stirred model 82-3
hepatic dysfunction, assessing severity 2523
hepatic failure/insufficiency 252-4
general principles affecting drug
development programs 249-50
labeling covering 254
study design 2534
whether special studies are needed 253



herbal medicinal products 52-3, 388,
468-71

and FDA jurisdiction 532

quality guidelines 469

traditional products 470-1
hexachlorophene, safety issues 13—14
Higher Medical Training (HMT)

programmes 5, 21, 22

historical background 7-8
holistic practitioners 388
homeopathic products 388-9, 392
hormones, as biotechnology products 283
hospital-based investigative sites 651
human experimentation

ethical violations 592-3

ethics 590-1
humanistic outcomes 293, 294
Hymowitz theory (of causation) 613
hypertension

ethnic differences in treatment 236

in older population 197
hypothesis forming 479-80
hypothesis testing 315, 327-9

immigrants, healthcare costs 194
importing of drugs, into USA 740-1
impurities in drugs 52, 65
in vitro data 79
invitro + in vivo preclinical data, prediction
using 80-6
incidence, meaning of term 306—7
independent review boards See institutional
review boards
India 673-6
demographics 674
health services 674-5
major diseases 674
individual case safety reports (ICSRs),
reportability 479, 481
Indonesia 685-7
induction training 1617
in quality assurance 163
inductive reasoning 589
inflammatory disease treatment 45—6
informed consent 75-8, 106, 141
and benefits/risks 116, 147
biotechnology products 280, 289
elderly population 198-9
ethical basis 75, 144, 591
forged forms 634
information to be provided prior to
147-8
in pediatric studies 228
principles 146
responsibility of parties 77-8
surrogate 77
unwritten 767
verification of 151, 171
when not possible 77
written 76
inhaled route of drug administration 56—7
injectable formulations 58-9
innovation in pharmaceutics 59-60
inspections 135-6, 164-5
institutional review boards (IRBs) 27,
142-4, 145-6, 593-4

costs 693
membership 144
in pediatric studies 228
insulin, as biotechnology product 283
insulin-dependent diabetes mellitus
(IDDM), management of 368
integrated service networks (ISNs) 728
intellectual property
legislation covering 656
types 620—1
see also copyright; patents
intent-to-treat analysis 340—1, 367
interim analysis 113, 337-9
internal consulting 164
International Conference on Harmonization
(ICH) 39, 63, 231, 438, 445
on adverse-event reporting 133, 538-9
on carcinogenicity studies 71, 72
clinical development guidelines 501,
648
on document storage 133
‘elderly’ drug guidance 191, 196-7
on ‘foreign’ data 232, 241-2
implications for sponsors 244
practical realities 244-5
Good Clinical Practices (GCP) guideline
25,27, 140, 157, 160, 161, 162, 164,
168
on audits 164, 168
on quality assurance 160, 161, 162,
164, 168
guidelines 157, 445
on mutagenicity studies 68
on nasal sprays and aerosols 578
on pediatric studies 228
on pharmacovigilance 120, 122
on reproductive toxicology studies 71
Stability Test Guidelines 498
statistical guidelines 327, 335-6, 338-9
on toxicology studies 41, 63, 66, 68,
498-9
International Federation of Associations of
Pharmaceutical Physicians (IFAPP)
20
Internet links 745-7
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35, 59, 152, 188, 472-3, 502
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(MERC) 510
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data required 403
in Japan 493-5
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see also NDA/BLA/MAA
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nonsteroidal anti-inflammatory drugs
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adverse reactions 194, 240
interactions with other drugs 195, 258
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information on 524
orphan drugs 270, 271
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Office of Research Integrity (ORI) 636-7,
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Oman 509, 510, 514, 677
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prediction of 85-6
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399
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benefits 2734
effects 265, 276
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unintended consequences 274
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376-8
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market support studies 188—9
‘monograph’ (pre-approval) system
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research process 184-5
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patent applications 625-6
Patent Cooperation Treaty (PCT) 625,
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patent protection 621-2
patent rights 621
licensing 621
limitations 621
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patient compliance see compliance
patient fees (for phase I clinical studies) 694
patient information leaflets 472, 673
patient registries 523, 559
patient support groups 662
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8-9
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clinical studies 226—8
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peer-reviewed journals, publishing of
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peptides 2823
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480-1
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491-2, 493, 500
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737
evolution and repositioning of 741-2
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25-39
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Internet links 746
and managed care organizations
730-40
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214-15
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sciences involved 9
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Pharmaceutical Research and
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pharmaceutics 51-61
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299
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limitations 300
use by managed care organizations
729-30, 741
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89-95
basics 89-90
complex and time-dependent models
91-5
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pharmacokinetics 79
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pharmacokinetics/pharmacodynamics
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234-5
pharmacology data 499
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418-19, 423
pharmacovigilance 122, 305, 308-9, 429,
480, 535, 581
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see also risk management
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pharmionics 355
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for drug interactions 261-2
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toxicology studies 66—70
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101-17
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design 106-9, 333-9
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toxicology studies 70-2
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phase IV (post-marketing) studies 119-25,
520, 522-3
in China 668, 671
clinical-legal interface 124-5
clinical-marketing interface 124
comparative superiority trials 120—1
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compliance during 361
data mining in 523-4
drug interactions studies 1234
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goals 120, 520
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for new indications 120, 122-3
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practical aspects 120
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safety monitoring in 523
safety surveillance trials 122
types 119-24, 522
phases of drug development, blurring of
distinctions 101-2
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phocomelia 399, 425, 611
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placebo controls
in pediatric studies 228
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regional differences 237
placebo effect 320
plagiarism 634
plague, treatment of 419
Plan ‘B’ 186
point-of-service (POS) plans 728
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post-marketing safety monitoring
535-43
reasons for 535-6
post-marketing studies 119-25
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post-marketing surveillance (PMS) 308,
541-2
of accelerated approvals 411
in China 673
FDA’s requirements 404, 601
post-marketing surveillance (PMS)
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good practice standards 497-8
and re-evaluation 505-6
and re-examination 505
potency 89
power of test 315
practitioners (of pharmaceutical medicine)
3-4
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in Japan 498-9
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727-8
pregnancy
in clinical trials 207
drugs contraindicated during 71, 206, 224,
399, 424-5, 541
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pre-marketing phase 41
prescriber—patient communications 542
prescribers, as customers 655, 658-9
prescribing habits, ethnic differences 235,
238-9
Prescription Drug Marketing Act (PDMA)
596
Prescription Drug Users Fee Act (PDUFA)
400
Prescription Medicines Code of Practice
Authority (PMCPA) 601
prescription-event monitoring (PEM) 309
prescription-only medicine (POM) 475, 656
prescription-to-OTC switch 185-7, 475-6
actual-use studies 187
for new indication or dose size 187
regulatory agencies’ views 186, 476
with same indication/dose size 187
timing 186
use by managed care organizations 735
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preventive medicine 303
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printing/photocopying costs 695-6
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product liability 60517

defenses in legal cases 608—9
contributory negligence 609
disclaimers 609
regulatory compliance 608—-9

example cases 610—15
cerivastatin (Baycol) 614
diethylstilbestrol 612—13
fenfluramine+phentermine 614-15
rofecoxib (Vioxx) 615
thalidomide 610—-12

international issues 609—10

‘learned intermediary’ doctrine 606—7

meaning of term 606

principles of law 606—8
negligence 608
strict liability 607
warranty 607

product licence application, format and
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Product Licences of Right (PLRs) 429
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effect of managed care on 739-40

product recall 4767

product registration, EU procedures 455-65

project outsourcing 703

promotional material, regulatory approval
for 481-2, 521-2, 531

proof of principle 64

propellants 52

propranol 211-12, 234

proteomics 48

protocols 28-31, 105, 141

amendments 450

audits 169

violations 137, 146

psychotropic drugs 432, 559-60
publishing of clinical trials 565-73

biases in 567

desirability 5667

ethical considerations 565—-6, 639—40

in peer-reviewed journals 567-8

Pure Food & Drug Act (PFDA) 397

Qatar 509, 510, 514, 677

QT prolongation 69, 561

qualified persons (QPs) 453, 461, 476, 480

quality, definition 160

quality assurance (QA) 131, 141
audits 165-75
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implementing 162-3
independence 162
scope of activities 164-5
standard operating procedures for 162
see also audits

quality assurance (QA) auditors
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career opportunities 176
responsibilities 164-5, 176
training of 163

quality control (QC) 160
definition 161
early examples 395, 417, 418

quality management (QM) 159-78
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quality standards, in Japan 495-8
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race, meaning of term 232
racial issues in drug registration 231-47
see also ethnic differences
radioactive investigational medicinal
products 452
random phenomena, study of 314
randomization 153, 318-19, 320
randomized blocks method 319
randomized controlled trial (RCT) 298, 320
rare disease(s)
case analysis for 115
definition 265
drugs for 265-76
‘rebound’ effects of dose skipping 366
receptor sensitivity, ethnic differences 236
Reciprocity, Ethic of 589-90
reclassification of medicinal products
475-6
regulation of pharmaceutical products
393-515, 648-50
in Europe 415-85, 599-600, 6489
history 395-401, 415-24
in Japan 487-507
legal framework for 599-601
in Middle East 509—-15
in USA 395-414, 600-1, 649-50
regulations
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regulatory affairs 131-2
Internet links 745-6
regulatory authorities
in Europe 415-85, 599-600, 648-9
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documentation for 4501
scientific advice from 453—4, 454-5
Internet links 745-6
in USA 395-414, 600-1, 649-50
regulatory compliance, as defense in product
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regulatory fees 693—4
regulatory framework/strategy 64, 140, 159
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renal clearance rates 83, 251
renal failure/insufficiency 250-2
dosing in dialysis 252
excluding the effects 2501
general principles affecting drug
development programs 249-50
labeling covering 252
quantifying the effects 251
whether special studies are needed 250
repeated-dose toxicology studies 67—8, 499
reproductive toxicology studies 71, 499
research fraud see fraud in clinical trials
Research Governance Framework 639, 641
research malpractice, definition 632
resource allocation, as bioethical concern
593
Reye syndrome 582
rhabdomyolysis, statin-associated 549—-54,
614
risk—benefit test 310, 537-8, 613, 615
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major clinical hazards 561
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substance abuse liability 559-60
regulatory frameworks 557-9
European Economic Area 558-9
United States 558
see also pharmacovigilance
rofecobib (Vioxx) 406, 615, 656
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safety issues 13—14, 324
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OTC drugs 181-2
safety monitoring
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marketed drugs 429, 430, 524-5, 535-43
safety pharmacology 69—70
safety reporting 38, 477-81
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safety surveillance 535-43, 547-8
data mining in 548-9
interproduct signaling approach 547
intraproduct signaling approach 547-8
trials 122
St John’s Wort 389
sale and supply routes 431-2
sales promotional material, regulatory
approval for 481-2, 521-2, 531
salicylate overdose 376—7
SAM-e product 390
sample size
adjustment after interim analysis 338
determining 331-2
as reason for post-marketing monitoring
536
satellite symposia 577
Saudi Arabia 509, 514, 677, 679
saw palmetto 389
Scheduled drugs 432, 560
scientific meetings, organizing and planning
575-8
scientific method 313
scurvy, clinical trial on 104-5
selection of clinical trials subjects 133—4,
199-200, 227, 324
self-diagnosis 180-1
self-medication 179-80
serious adverse events (SAEs) 133,477,539
areas to be checked
contraindication in subpopulation
582-3
data availability 583
dose range 583

focussed surveillance 582
formulation 583
indication 583
legal position 583
responses 581-2
serious unexpected suspected adverse drug
reactions (SUSARS), reporting 133,
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signal-to-noise ratio 316—17
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significance probability 328
Singapore 682-3
Singer, Peter 592
site management 127-38
organizations (SMOs) 127-8, 523,
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skewed dosing 363
skipped dosing 363
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socioeconomic influences, ethnic
differences 240
source data verification 150, 151, 167
source documents 150
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clinical trial costs 690, 691
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differences in susceptibility to adverse
reactions 541
reasons for ignoring 192
studies 123, 191-276
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special (toxicology) studies 72
spontaneous case reports 539-40
sports sponsorship 662
stability of drugs 59, 65
standard deviation (SD) 317
standard error of mean (SEM) 318
standard operating procedures (SOPs) 131,
141
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prevention of fraud 640, 641
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for quality assurance 162
statins, rhabdomyolysis associated with
549-54, 614
statistical method 314-15
statistical models 325-7
analysis-of-variance (ANOVA) model
326
binomial model 325-6
linear models 326
statistical principles 313—43
statistical test 315-16
over-design 333
statistical theory, development of 105
statistician, role of 341-3
strategic outsourcing 703—4
stratification studies 112, 210, 320-2
strict liability 598-9, 607
stroke 197-8
reduction of incidence 205

Student’s t-distribution 328
study coordinator 130
study initiation 33—4
study medications/devices
accountability for 35, 153
control of 141, 153
information about 147
packaging and labeling of 31-2, 35, 59,
152
preparation of 152
shipping and supply 35, 65, 152-3
see also investigational drug/product
study population(s) 323-5
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324-5
homogeneity 324
study protocols 28-31, 105, 141, 342
study reports 37-8
audits 171-2
study sites
selection of 142
see also investigative sites
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differences in susceptibility to adverse
reactions 541
see also special population(s)
sulfonamides 397, 405
summary of product characteristics
(SPC/SmPC) 439, 459, 471-2, 504
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suppositories 58
surrogate end points 410
Surrogate informed consent 77
sustained release formulations 55
Sweden
clinical trial costs 691
postgraduate qualifications 23
prevention of research fraud 637
Switzerland
clinical trial costs 691
medicines regulation in 482
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synergy/potentiation of drugs 256
Syria 677
System for Thalidomide Education &
Prescribing Safety (STEPS)
Program 560, 561
systems audits 172-5
systems integration in ambulatory care
(STAC) program 370

tactical outsourcing 702-3
targets, molecular 45
identification of 45, 46
tenders, in Middle East 514
teratogenic damage, potential during trials
207-8
teratogenicity studies 71, 206—7
timing 208-9
tetracyclines 204, 206, 258
Thailand 681-2
thalidomide 71, 206, 224, 399, 424-5, 541,
579, 610-12, 633
effects on regulatory systems 224, 399,
579,612
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therapeutic coverage 361-2
therapeutic monitoring
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see also concentration monitoring
Therapeutic Substances Act 424
therapeutic ‘window’ 181, 376
theriac (antidote, aka ‘treacle’) 416, 417,
419, 421
timing noncompliance 363
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TMF audits 169-70
topical formulations 58
tort, law of 598, 608
toxicokinetic data 69
toxicology
acute toxicology studies 67
chronic toxicology studies 71
expert reports 73
formulation-associated 52—3
in pediatrics 226
preclinical studies 63—73, 106
product licence/NDA requirements 72—3
special studies 72
trade names 461, 620
trade secrets 620—1
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traditional herbal medicinal products 470—1
trainees 16
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of pharmacoepidemiologist(s) 310—11
records 19
sources 19, 525
transdermal formulations 58
travel costs 693
Treatment IND 409-10
treatment withdrawal, in clinical trials
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Treaty of Rome 444
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tuberculosis 194
Turkey, healthcare expenditure 677
type I errors 315, 326, 329
type Il errors 315, 326, 329
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