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78

Executive summary

79

The purpose of this guideline is to provide guidance on all stages of clinical drug development for the

80

treatment of malignancies, including drug resistance modifiers or normal tissue protective compounds.

81

Supportive measures such as anti-emetics and haematopoietic growth factors, however, are covered by

82

separate guidelines.

83

Alongside conventional aims such as defining the proper dose(s) and schedule(s), the importance of

84

identifying a target population with optimised benefit risk is emphasised in Section 6: Exploratory

85

Studies. Guidance is also provided on combination studies. Combinations of drugs with minimal activity

86

as monotherapy, but synergistic effects when combined, as well as combinations of conventional

87

cytotoxics, are also discussed.

88

Convincingly demonstrated favourable effects on overall survival (OS) are from both a clinical and

89

methodological perspective the most persuasive outcome of a clinical trial. Prolonged progression-free

90

or disease-free survival (PFS/DFS), however, are in most cases as such considered relevant measures

91

of patients benefit, but the magnitude of the treatment effect should be sufficiently large to outbalance

92

toxicity and tolerability problems. In order to capture possible negative effects on the activity of next-

93

line therapies and also treatment related fatalities, informative data on overall survival compatible with

94

a trend towards favourable outcome are normally expected at time of submission. This has

95

consequences with respect to interim analyses, other than for futility, and cross-over, which thus

96

should be undertaken only when available survival data provide the information needed for a proper

97

evaluation of benefit/risk.

98

An assessment of benefit/risk should encompass all relevant data on efficacy and safety, also taking

99

into account uncertainties as well as external data of relevance in relation to the experimental

100

compound and the disease to be treated. Therefore no precise definition of “trend towards favourable

101

effects on survival” or “reasonably excluding negative effects on OS” is given in this document. If a

102

major increase in toxicity is foreseeable (see section 7), it is recommended that confirmatory studies

103

are undertaken with the aim to show an OS benefit. It is also acknowledged that improved safety

104

without loss in efficacy may constitute tangible aims and the design of non-inferiority efficacy studies

105

are discussed in 7.7.3.

106

The requirements of the characterisation of the safety profile have changed with the emergence of

107

molecularly targeted agents (MTAs), immunomodulating drugs and other non-cytotoxic agents. These

108

types of agents may have other types of toxicity and are often dosed differently to conventional

109

chemotherapy. The dose-finding process and concepts such as dose limiting toxicity (DLT) may

110

therefore need to be addressed differently than for standard cytotoxic agents. This is discussed in

111

section 6.2.1. Furthermore, cumulative incidences by toxicity grade are not sufficient to characterise

112

the toxicity profile. The impact of an adverse drug reaction (ADR) on the benefit-risk balance may for

113

example differ importantly depending on how the incidence, prevalence and severity change with time

114

on treatment, and on the possibility to alleviate the ADR by dose reduction. This is addressed in

115

section 8.

116

In section 9, definitions and abbreviations used in this guideline are summarised. Appendix 1 provides

117

methodological guidance on the use of PFS as endpoint in confirmatory studies. A planned Appendix 2

118

will focus on the use of patient reported outcome (PRO) measures and health-related quality of life

119

(HRQoL) from a regulatory perspective. A revised paediatric guideline is also foreseen as Appendix 3

120

and Appendix 4 is dedicated to condition specific guidance.
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121

1. Introduction (background)

122

The guideline on anticancer medicinal products adopted in 1996, and revised in 2001 and 2003,

123

focused on conventional cytotoxic compounds. In 2005, a major revision was undertaken, aiming at

124

covering non-cytotoxic compounds, to expand on the sections on exploratory trials and to provide more

125

guidance with respect to methodological issues. Later, there followed an appendix on methodological

126

issues related to use of PFS and in early 2010 an appendix on haematological malignancies followed. In

127

this appendix disease specific guidance was introduced and the section on confirmatory studies based

128

on aims of therapy and relative toxicity was restructured. These latter elements have now been

129

incorporated in the revised main guideline. In this revision, the chapter on exploratory trials for

130

cytotoxic compound has been shortened as it was considered too detailed and too prescriptive.

131

The section on condition specific guidance (Appendix 4) has been expanded and now constitutes a

132

separate Appendix.

133
134

2. Scope

135

Whilst the thrust of a regulatory guideline should be on confirmatory studies, the aim of this guideline

136

is also to underline the importance of exploratory studies in order to identify the most appropriate

137

target population in addition to the usual aims: to define dose, schedule, tumour type and line of

138

therapy. The role of biomarkers to achieve these objectives is also further emphasised in this revised

139

guideline.

140

There are numerous possible ways to classify anti-cancer drugs such as direct anti-tumoural vs. indirect

141

anti-tumoural, or based on pharmacology or molecular target (e.g. hormones, immune modulators,

142

nuclear-targeting, signal-transduction targeting, etc.). As this document is meant to provide guidance

143

on clinical drug development, the aim has been to classify compounds according to reasonable designs

144

of exploratory studies, i.e. cytotoxic compounds where toxicity and ORR are considered suitable

145

markers of activity in dose finding studies vs. non-cytotoxic compounds where ORR and/or toxicity may

146

not serve this purpose.

147

A very large number of anti-cancer compounds have been and currently are under development. Only a

148

minority, however, have completed the clinical development and obtained a marketing authorisation,

149

due to poor activity or evidence of a detrimental safety profile. Until non-clinical models with good

150

predictive properties have been defined, this situation is likely to remain essentially unchanged and the

151

absence of such models is considered to constitute the greatest hurdle for efficient drug development

152

within the foreseeable future.

153

Since chemoprotective agents and drug resistance modifiers are used as part of anticancer regimens,

154

some guidance on these agents will also be provided in appropriate sections of this guideline. Anti-

155

emetics and haematopoietic growth factors, however, are covered in separate documents.

156
157

3. Legal basis

158

This document should be read in conjunction with Directive 2001/83/EC, as amended. Applicants

159

should also refer to other relevant European and ICH guidelines on the conduct of clinical trials,

160

including those on:

161

•

Nonclinical evaluation for anticancer pharmaceuticals EMEA/CHMP/ICH/646107/2008 (ICH S9)
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162

•

Clinical Investigation of the Pharmacokinetics of Therapeutic Proteins CHMP/EWP/89249/2004

163

•

Evaluation of the Pharmacokinetics of Medicinal Products in Patients with Impaired Hepatic Function

164

- CPMP/EWP/2339/02

165

•

Guideline on the investigation of drug interactions, CPMP/EWP/560/95/Rev. 1

166

•

Points to Consider on Adjustment for Baseline Covariates - CPMP/EWP/2863/99

167

•

Points to Consider on Multiplicity Issues in Clinical Trials - CPMP/EWP/908/99

168

•

Guideline on the choice of non-inferiority margin - CPMP/EWP/2158/99

169

•

Qualification of novel methodologies for drug development: guidance to applicants

170
171

EMA/CHMP/SAWP/72894/2008 Rev.1
•

172

Reflection paper on methodological issues associated with pharmacogenomic biomarkers in relation
to clinical development and patient selection EMA/CHMP446337/2011

173

•

Reflection paper on pharmacogenomis in oncology EMEA/CHMP/PGxWP/128435/2006.

174

•

Guideline on clinical trials in small populations-CPMP/EWP/83561/2005

175

•

Choice of Control Group in Clinical Trials CHMP/ICH/364/96 (ICH E10)

176

•

Guideline on clinical evaluation of diagnostic agents - CPMP/EWP/1119/98

177

•

178
179

•

180

•

181

Note for guidance on clinical safety data management: data elements for transmission of individual
case safety reports - CPMP/ICH/287/95 (ICH E2B)
Points to consider on application with 1. Meta-analyses 2. One pivotal study - CPMP/EWP/2330/99
Reflection paper on methodological issues in confirmatory trials planned with an adaptive design –
CHMP/EWP/2459/02

182
183

4. Pharmacokinetics

184

In general, the same recommendations are valid for anticancer products as for other medicinal

185

products and reference is made to the clinical pharmacology guidelines available. For therapeutic

186

proteins, reference is made to CHMP/EWP/89249/2004. This section is thus mainly meant to highlight

187

some areas where missing information frequently has been encountered in submissions for marketing

188

authorisation and to underline some areas considered to be of special interest.

189

In the past, human mass-balance studies (in vivo studies investigating the fate of a radiolabelled dose

190

in plasma and excreta) have not been performed to the same extent for anticancer drugs as for other

191

medicinal products. Due to the importance of the information gained in these studies for the

192

understanding of the clinical pharmacology of the investigational drug, including the drug-drug

193

interactions assessment, mass-balance studies are strongly recommended (CPMP/EWP/560/95/Rev. 1).

194

Food interaction studies should be performed prior to phase III and administration in fed or fasted state

195

should be investigated and a rationale for administration in fed and/or fasted state should be provided.

196

The potential for drug-drug interactions should be assessed. If in vitro data indicate that the anticancer

197

product will give rise to, or be a victim of, important drug-interactions, this should as far as possible be

198

investigated in vivo.
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199

Studies to be undertaken in patients with impaired organ function should mainly be selected based on

200

prior information on the mode of elimination of the drug and formation/elimination of potential

201

pharmacologically active metabolites. If a study in hepatic impairment is needed and liver metastases

202

are common in the target patient population, as a first step a study in patients with liver metastases is

203

warranted. Whether studies in more advanced liver disease are needed should be decided on a case by

204

case basis (CPMP/EWP/2339/02). Lack of data is reflected in the SmPC. Exploratory studies, including

205

PK, in patients with malignant ascites or other third space conditions such as massive pleura fluid are

206

encouraged if seen in the condition being treated.

207

It is recommended to also evaluate the influence of intrinsic factors through population PK analyses.

208

The plasma concentration data should optimally come from as many as possible of the clinical studies.

209

Both sparse (few samples per patient) and rich data (full plasma concentration-time profiles) can be

210

used. Factors to investigate as covariates could include age, weight, gender, renal function, S-bilirubin,

211

liver enzymes, genotype, soluble receptors/ligands, tumour burden, inflammatory markers etc.

212

The use of PK and PD (biomarkers and clinical markers) sampling for PK/PD analysis related to efficacy

213

and safety is encouraged. This information aids in understanding the exposure-response relationships

214

for the drug, and may allow for a rational selection of treatment strategies in patients who are at risk

215

for excessive toxicity or ineffective therapy. Exposure-efficacy and exposure-safety analysis/modelling

216

is encouraged in the Phase II randomized trials (sections 6.2 and 6.3) to provide PK/PD information

217

and to support Phase III dose selection. Ultimately, a pooled analysis of PK and PD data obtained in all

218

phases of development is encouraged in order to fully characterize and summarize the PK/PD of the

219

drug. In order to utilize all collected data efficiently, longitudinal PK/PD analysis of PD data e.g. tumour

220

shrinkage as a continuous variable is recommended. Simulation based evaluations of the study design

221

with respect to power of identifying PK/PD relationships and covariate effects are recommended. Due to

222

high withdrawal rates leading to informative censoring, handling of missing data is of crucial

223

importance in longitudinal analyses and sensitivity analyses, e.g. using early time points for tumour

224

shrinkage should be considered.

225
226

5. Biomarkers

227

In order to optimise benefit – risk, it is essential to identify the proper target population for therapy.

228

This might be possible to accomplish through the judicious use of biomarkers in all phases of clinical

229

drug development. A biomarker should be capable of objectively measuring and evaluating a normal

230

biological process, a pathological process or the pharmacological response to a therapeutic

231

intervention, depending upon its purpose. A suitable biomarker may be identified and measured by a

232

variety of different diagnostic approaches (e.g. expression profiling of transcripts, differential antigen

233

expression, genetic diagnostics, including next generation sequencing, etc).

234

Irrespective of pharmacological class, it is assumed that entrance into clinical development of new

235

molecule today is guided by translational research. This means that in most cases there are hypotheses

236

to be tested and candidate biomarkers available. The utility of biomarkers is broad e.g. prospective

237

stratification of clinical trial subjects according to biomarker status, determination of the biologically

238

effective dose, early proof of mechanism or concept, assessment of toxicity and an indication of the

239

natural course of a disease. However, although efforts to identify targets and explain variability in PK

240

and PD are essential, the need to confirm the findings should not be overlooked in the planning of the

241

drug development programme (technical and clinical validation). For patient stratification, if convincing

242

evidence of biomarker selectivity is established early in the non-clinical and clinical development phase,

243

confirmatory evidence in the negative population may not be required and such studies may be carried

244

out in patients expressing the biomarker of interest.
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245

It is acknowledged that biomarkers tested in early clinical trials are often exploratory in nature, but it is

246

essential that technical/quantitative reliability is assured (EMA/CHMP/SAWP/72894/2008 Rev.1,

247

EMEA/CHMP/PGxWP/128435/2006). While serum biomarkers or other sources of biological samples

248

might be informative, tumour samples are expected to constitute an integral part of the biomarker

249

exercise, if not otherwise justified. It is acknowledged, however, that single biopsies may not be

250

representative due to tumour heterogeneity. Normal tissues samples may also be used in early clinical

251

studies, if non-clinical studies indicate that there is a correlation between the changes observed in

252

normal tissues and the features of the tumour. The role of functional imaging in early drug

253

development is not regarded as well established, but its use is encouraged.

254

The development of biomarker diagnostic methods should be considered early in clinical development,

255

maximising the clinical application of the technology. A diagnostic assay complying with the

256

requirements laid down in IVD Directive (98/79/EC), as appropriate, should be available at time of

257

licensure

258

For the use in confirmatory studies and e.g. as measures of efficacy, biomarkers must be carefully and

259

rigorously validated, ideally following systematic evaluation in well-designed prospective clinical trials

260

(EMA/CHMP/446337/2011). Of note, this guideline also opens for the possibility retrospective validation

261

through replication of findings. In order to assist in interpretation of results across studies and limit

262

sources of variability when developing biomarkers, the use of available reporting guidelines is

263

encouraged.

264
265

6. Exploratory Studies

266

Exploratory studies are essential in rational drug development. The distinction between Phase I/II

267

exploratory and Phase III confirmatory trials has been adhered to in this Guideline. However, this

268

does not mean that exploratory aims should not form an important part of Phase III trials. Similarly,

269

hypothesis generation, testing and confirmation may form parts of Phase II trials.

270
271

So called phase 0 trials, i.e. trials exploring micro dosages may be informative in certain

272

circumstances as regards tissue distribution and receptor binding, e.g. when it is considered

273

important to early identify whether a compound is likely to penetrate sanctuaries, such as CNS, or,

274

when feasible, to obtain early data on pharmacological activity at low drug concentrations.

275

6.1. Cytotoxic compounds

276

This section refers to conventional cytotoxic agents, i.e. compounds inducing irreversible lethal cellular

277

damage following short-term exposure through interference with DNA replication, mitosis, etc. For

278

these compounds, toxicity and tumour response are considered suitable indicators of activity.

279

Conceptually this section is also relevant to more targeted cytotoxic compounds such as monoclonal

280

antibody coupled toxin products. In these circumstances however, tumour antigen expression and

281

prodrug activating pathways should also be taken into consideration.

282

As for non-cytotoxic compounds, non-clinical and clinical studies encompassing aims to characterise

283

prerequisites for activity/resistance and to identify markers of resistance are encouraged.

284

6.1.1. Phase I, single agent dose and schedule finding trials

285

The basic assumption governing the design of these trials is that, for dose finding purposes, toxicity is

286

an acceptable endpoint. The main objective is thus to define dose-limiting toxicities and the dose to
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287

bring forward into further trials. While meeting this objective is generally straightforward, in spite of

288

the fact that the inter-patient variability in PK might be large, it is often more complex to define

289

reasonable dose schedules to study further.

290

Initial dosing may use flat doses or body surface area (BSA) scaled doses. The scientific support for the

291

notion that BSA scaled dosing generally reduces inter-patient variability in exposure is weak and may

292

lead to over and under-exposure in patients with a high and low BSA, respectively. It is expected that

293

the importance of BSA or weight for variability in exposure is explored through modelling & simulation

294

using actual pharmacokinetic data.

295

The use of pharmacodynamic endpoints, where available, may also assist in dose selection

296

Main Objectives

297

•

298
299

(RP2D) should be identified for defined schedules and modes of administration
•

300
301

Maximum Tolerated Dose (MTD), Dose Limiting Toxicity (DLT) and recommended Phase II dose

Frequent side effects and target organs for toxicity should be characterised as regards relationship
to dose and schedule. Severity, duration and reversibility should be determined.

•

Initial characterisation of pharmacokinetics including dose and time-dependencies. As appropriate,

302

PK/PD related to target effects and adverse effects, exposures obtained with different routes of

303

administration.

304

Eligibility of patients

305

These trials should normally be undertaken in cancer patients without established therapeutic

306

alternatives.

307

Routes of administration and schedules

308

The choice of route and rate of administration of the first dose in man should be justified based on the

309

non-clinical data. In most cases, intravenous administration, when feasible, is advisable for first use in

310

man studies since it eliminates variability related to bioavailability.

311

For schedule finding, experience related to class of compounds is helpful. Non-clinical data with respect

312

to cycle dependency and the ratio tumour / normal tissue cytotoxicity ex vivo may be of some interest.

313

Dose escalation

314

In case of minimal toxicity, or occasionally in case of non-significant toxicity, within-patient dose

315

escalation may be appropriate in order to reduce the number of patients exposed to non-active doses.

316

This may be acceptable after the end of the period of DLT assessment, if non-clinical data provide

317

evidence of no cumulative toxicity.

318

If toxicity is acceptable, the patient may be re-exposed upon recovery and preferably should receive at

319

least 2 cycles at the same dose level.

320

Evaluation of toxicity

321

The minimal requirements for evaluation of adverse effects include assessment of symptoms, physical

322

examination, ECG, blood and urine laboratory analyses and radiological assessment as appropriate.

323

Preclinical data should be used to guide the need for further examinations. If there are no signals with

324

respect to QTc in preclinical studies or related to class of products, no dedicated QTc studies are

325

expected, but inclusion of ECG as part of routine monitoring is recommended. Local toxicity at the site
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326

of administration should be specifically recorded. The toxicity should be graded according to a generally

327

recognised system, e.g. the National Cancer Institute’s (NCI) Common Terminology Criteria for Adverse

328

Events (CTCAE).

329

Factors influencing toxicity (organ dysfunction, concomitant therapy) should be explored as

330

appropriate. These factors should be further elucidated in Phase II/III.

331

6.1.2. Phase II, single agent therapeutic exploratory studies

332

Phase II trials may investigate single-agent activity in a variety of tumour types, or in a selected

333

tumour type, or investigate activity and feasibility of combination or multimodality regimens.

334

This section is focused on trials where the primary objective is to estimate single agent antitumour

335

activity in patients with a defined tumour type in order to identify compounds to bring forward to

336

confirmatory trial.

337

Objectives and design

338

Phase II trials may use a variety of study designs and early studies should provide initial evidence of

339

treatment activity and tolerability. Inclusion of a randomised control arm is encouraged, particularly if

340

only one confirmatory pivotal trial is foreseen (see section 7.1.2).

341

The studies are intended to:

342

•

Assess the probability of response (and other relevant efficacy measures) in the target tumour type

343

and conclude on the need for further studies (investigate earlier stages of the disease,

344

combinations, compare with standard therapy).

345

•

Investigate pharmacogenomics and biomarker characteristics, where appropriate

346

•

Further characterise dose and schedule dependency, with respect to safety and activity

347

•

Further characterise the side-effects of the medicinal product

348

•

Further characterise PK and PK/PD (see section 4)

349

•

When applicable, further characterise the optimum route of administration

350

Selection and number of patients

351

Exact definition of the target disease, previous therapy (if any) and stage should be given, in line with

352

internationally agreed diagnostic criteria.

353

Provided safety and activity is reasonably established and there is a scientific rationale, it might be

354

appropriate to conduct studies also in patients for whom alternative therapies are available. This

355

includes the neo-adjuvant setting in treatment naïve patients scheduled for surgery, provided that

356

delay in surgery cannot be unfavourable to the patient. The safety and interests of the patient must

357

always be guaranteed and a detailed justification should be provided in the study protocol. In these

358

cases, the use of sensitive measures of anti-tumour activity such as functional imaging is expected.

359

Dose and schedule

360

The dose and schedule should be clearly defined. Details on the administration of the medicinal product

361

with special precautions (hydration of patients, protection against light and temperature, etc.) should

362

be stated as well as other agents, which are contraindicated during the study period.

Guideline on the evaluation of anticancer medicinal products in man
EMA/CHMP/205/95 Rev.5

Page 10/39

363

•

364

Guidance should be supplied outlining dose reductions related to the severity of the observed
toxicity.

365

•

As appropriate, guidance outlining dose escalations in case of low toxicity may be incorporated.

366

•

Consideration should be given to study high-risk patients (e.g. high risk with respect to target

367

organ toxicity or compromised metabolic or excretory mechanisms for the experimental

368

compound) separately.

369
370

•

Any evidence of cumulative toxicity should be recorded and estimated as a function of total dose.
This should be specifically studied according to target organ or function.

371

Evaluation of activity

372

ORR should be documented according to international standards (e.g. RECIST, Volumetric RECIST or

373

WHO criteria). Modifications of these criteria may be appropriate in certain situations, but should be

374

justified.

375

In evaluating ORR, the ITT principle should be adhered to. In single arm studies, ORR in the per-

376

protocol analysis set may be reported as primary outcome measure. External independent review of

377

tumour response is encouraged, according to the objectives of the trial.

378

Data on duration of response, TTP/PFS, confirmed ORR and available data on OS should normally be

379

reported. The use of tumour biomarkers and other dynamic measures of activity is encouraged.

380

In haematological malignancies, disease specific response criteria are unavoidable in many cases and

381

full harmonization has not yet been accomplished for some disease entities. Therefore it is of

382

importance to follow the progress made by international working groups on these issues. Especially if

383

less conservative disease specific response criteria are introduced in new clinical guidelines, a

384

justification with focus on aspects of drug development is expected from the sponsor.

385

In patients with symptomatic disease at base line, the assessment of symptom control is encouraged, if

386

a randomised phase II trial is undertaken.

387

6.2. Non-cytotoxic compounds

388

This refers to a very heterogeneous group of compounds ranging from antihormonal agents to

389

antisense compounds, signal transduction, angiogenesis or cell cycle inhibitors, immune modulators,

390

etc. The common element affecting the design of clinical trials is that toxicity may not be an

391

appropriate endpoint in dose and schedule finding trials and ORR may not be an appropriate measure

392

of anti-tumour activity.

393

In contrast to cytotoxic chemotherapy, these compounds are typically administered continuously and

394

the toxicity profiles tend to differ so that DLTs may occur first after multiple cycles of therapy. This is

395

of importance for the RP2D in cases where tolerability and toxicity guide dose selection, and may

396

require alternative strategies with regard to definition of DLT and MTD.

397

For these reasons, the early stages of clinical drug development are more complex and have to be

398

tailored according to the assumed pharmacology of the individual compound as defined in non-clinical

399

studies. The rather strict delineation between Phase I and II trials, as for conventional cytotoxic

400

compounds, may be less relevant as measures of anti-tumour activity, e.g. based on assessment of

401

biomarkers might be needed early in order to define dose and schedule.

402

Otherwise, most of the elements discussed in relation to cytotoxic drugs are of relevance also here

403

such as restrictions with respect to patient eligibility, recommendations as regards routes of
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404

administration, evaluation of toxicity and anti-tumour activity, etc. These issues will not be further

405

discussed here.

406

6.2.1. Phase I, single agent dose and schedule finding trials

407

Non-clinical data and, when available, data from healthy volunteers should be used to design the

408

studies to be conducted in patients, e.g. as regards eligibility criteria and starting dose. In accordance

409

with the guidance for cytotoxic compounds, availability of established therapies should normally be

410

regarded as an exclusion criterion. Refractoriness to conventional cytotoxic compounds, however, may

411

confer resistance also to some clearly non-related compounds. This obviously affects the possibility to

412

define a dose/concentration – effect relationship. All sensible and ethically acceptable measures

413

undertaken to increase the assay sensitivity of these clinical trials, including the conduct of window of

414

opportunity studies (Definitions and Abbreviations, 8) are encouraged. Whenever appropriate, this

415

includes measuring the expression of the assumed target(s) for drug activity.

416

PD measures may include biochemical measures (receptor binding, enzyme inhibition, downstream

417

events, etc. as defined in non-clinical studies), functional imaging, proteomics, immunological

418

measures (antibody or T-cell response), etc. Population PK/PD studies are encouraged. For compounds

419

shown to be cytostatic in non-clinical models, prolonged exposure may be needed to elicit tumour

420

shrinkage in clinical studies. If in these cases unexpected, early tumour shrinkage is observed this

421

constitutes a signal indicating that further studies exploring the underlying mechanisms behind early

422

response are warranted.

423

While it is acknowledged that drug development for compounds with a single main target for activity,

424

such as mutated BRAF, is more straight forward, it is still expected that the pharmacological rational

425

behind poly-targeting compounds is reflected in the exploratory studies programme, e.g. in terms of

426

biomarkers selected in order to identify the proper target population for treatment.

427

Main objectives

428

•

429

•

Tolerability, safety, PK and, if at all possible, PD measures of activity are appropriate objectives
As for conventional cytotoxic drugs, the use of tumour markers and sensitive imaging techniques,

430

in combination with conventional methods, are recommended in order to delineate possible

431

antitumour activity. It is recommended that technical standardisation of, e.g. functional imaging

432

techniques and biomarker assays, is implemented in order to reduce inter- centre variability.

433

Eligibility of patients

434

Based on preclinical tolerability and toxicology findings and the assumed pharmacology of the

435

compound, early trials may sometimes be conducted in healthy volunteers.

436

Eligibility criteria and the number of patients should be defined according to the objectives of the

437

study, also taking into account variability in PK and PD at doses and schedules selected for further

438

studies.

439

If not pharmacologically justified, proper analyses of biopsies from accessible tumours (primaries

440

and/or metastatic lesions), are expected to constitute a pivotal role in studies undertaken to identify

441

the proper target population for confirmatory studies. This might be crucial and has to be considered in

442

the recruitment of institutions, investigators and patientDose escalation

443

Until now available experience indicates that tumour selectivity is not to be expected for most

444

compounds. Tolerability and toxicity thus remain important measures in dose and schedule finding

445

studies. However, there are cases where dose escalation to MTD is not adequate in order to define the
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446

recommended dose. In these cases, dose escalation can be based on pharmacodynamics and safety

447

data in relevant animal models, and on human PK/PD data from initial and subsequent dose cohorts.

448

Mechanism-based PK/PD modelling may also be useful to guide decision making.

449

Careful consideration must be given to how the concepts of MTD and DLT are pre-defined, in order to

450

capture relevant toxicities and arrive at a useful RP2D.

451

Many molecularly targeted agents (MTAs) and immunomodulating therapies will be given continuously

452

and/or for prolonged periods of time. Furthermore, certain types of agent-specific toxicity often

453

present after the first treatment cycle, such as immune-related reactions from immunomodulators.

454

Standard definitions for cytotoxic agents, typically focused on acute toxicities in Cycle 1, may therefore

455

not be applicable. Lower grade toxicity over longer periods of time that affect tolerability and the

456

possibility of maintaining the intended dose intensity may need to be addressed in the DLT and MTD

457

definitions.

458

It has been observed that in phase I trials of MTAs, more than half of the patients present with their

459

first grade 3-4 toxicity after cycle 1. Broader DLT definitions with longer DLT observation periods may

460

therefore be relevant to consider. A distinction between cycle 1 acute toxicity, prolonged toxicity

461

impacting on tolerability and late severe toxicity may be informative. Dose escalation based on first

462

cycle adverse events (AEs) may still be reasonable thereby balancing the need to rapidly achieve

463

active dose intensity and the possible need for later dose reductions. AEs should therefore always be

464

reported by treatment cycle and the RP2D should be based on an integrated assessment of likely

465

adverse reactions.

466

Due to between individual variability in PK and toxicity/tolerability it is considered acceptable that

467

about 75% of patients tolerate the RP2D without dose reduction.

468

Evaluation of toxicity

469

The general principles as discussed in 6.1.1 apply, but foreseeable pharmacology related adverse

470

reactions are more diverse and should be accounted for in the planning of the studies. E.g. for check

471

point inhibitors, autoimmune reactions are foreseeable; whilst for anti-angiogenic compounds vascular

472

events, hypertension and proteinuria may be expected.

473

6.2.2. Phase II, single agent therapeutic exploratory studies

474

For the purpose of simplification, it is assumed that a dose/exposure range has been defined that

475

shows pharmacological activity/target occupancy with or without dose limiting toxicity. If not otherwise

476

justified, it is postulated that activities related to identification of the proper target population, as

477

discussed above, continues in these studies.

478

Study designs and measures of activity

479

ORR, despite all its shortcomings related to patient-selection, etc, is a rather convincing measure of

480

anti-tumour activity as for most tumours, spontaneous regression fulfilling criteria for at least partial

481

response is a rare phenomenon. For exploratory purposes, studies without a randomised reference are

482

therefore considered interpretable and guidance provided in the section about cytotoxic compounds is

483

relevant. Irrespective of this, inclusion of a randomised reference arm is encouraged and might be of

484

special interest in order to explore whether, e.g. a selected biomarker is prognostic and/or predictive

485

(see 7.1.2).

486

Time to progression (TTP) and progression-free survival (PFS), however, are in principle a function of

487

underlying tumour growth rate and the activity of the anti-tumour compound. Also, if documented
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488

progressive disease is an inclusion criterion, underlying growth rate is hard to define in most patients

489

and historical data will be even harder to interpret. Therefore, the interpretation of TTP/PFS data

490

without a randomised reference is problematic. In particular in breast cancer, clinical benefit response

491

rate (CBR), i.e. CR, PR and absence of progression at 6 months, is a well established measure of anti-

492

tumour activity and might be used for between study comparisons, even though subject to the same

493

principle problem as TTP/PFS.

494

Exploratory trials with time-related endpoints

495

There is probably no ideal yet feasible design of exploratory studies for compounds assumed to mainly

496

elicit tumour growth control. In the following some design alternatives are discussed, all with pros and

497

cons, but in principle acceptable from a regulatory perspective. Irrespective of design, it is

498

recommended that only patients with documented tumour progression are enrolled.

499

•

A randomised, dose comparative trial, e.g. comparing the lowest dose likely to be

500

pharmacologically active with higher dose(s), if showing a difference in TTP/PFS, will obviously

501

provide evidence of activity, but not in absolute terms.

502

•

503

Randomised withdrawal of therapy in a single arm study in patients with non-progressive disease
after a defined period of time on experimental therapy. The acceptability of this design to

504

patients and investigators, however, may constitute an obstacle and carry-over effects may be a

505

reality for some compounds.

506

•

In previously treated patients, a within patient comparison of TTP/PFS might provide evidence of

507

activity. Here TTP on last prior therapy is compared with TTP/PFS on the experimental therapy. It

508

should be noted, however, that the underlying assumption of at least similar growth rate over

509

time cannot always be substantiated. For exploratory purposes this constitutes no major concern.

510

It is advisable to recruit patients with secondary as well as primary resistance on prior therapy.

511

This ensures at least to some extent, that the study population is relevant. It should also be noted

512

that patients with early failure (primary resistance) on prior therapy may show some inversions in

513

terms of TTP just due to fluctuations in tumour growth rate and variability related to imaging

514

techniques.

515

For certain indications, a within patient comparison may be justified also in treatment naïve

516

patients, i.e. patients are followed without therapy until progression followed by experimental

517

therapy until progression.

518

•

A randomised phase II study versus a compound known to be active in the selected population

519

(or placebo/BSC if justified) provides another alternative. In a comparison in terms of TTP/PFS it

520

should be noted, that a purely growth inhibitory compound is “favoured” compared with a

521

compound inducing tumour shrinkage, as progression is defined in relation to best tumour

522

response. At the time of tumour progression, the tumour burden in patients failing a purely

523

growth inhibitory compound will therefore be higher than in patients where tumour shrinkage

524
525

was elicited.
•

If no more refined techniques are applicable, TTP/PFS and CBR without an internal

526

reference has to be accepted as a measure of Phase II anti-tumour activity. A systematic

527

literature review, including methodology used, is advised in these cases.

528

In principle, a statistical approach similar to that for Phase II trials with ORR as outcome measure is

529

applicable. It is harder to set up criteria for early termination, however. The number of patients should

530

be sufficient to obtain a reasonably precise estimate of the percentage of progression-free patients at a

531

predefined time point. The underlying assumptions as regards progression rate without therapy are

532

more problematic and “promising activity” is harder to define.

533

For these studies, the use of conventional criteria for ORR and tumour progression is recommended and

534

independent review is encouraged. It is recognised, however, that, e.g. an apparent increase in tumour
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535

size due to inflammatory oedema, “pseudoprogression”, might be a first sign of activity for certain

536

compounds. If prior trials indicate that this is the case, it is accepted that this is accounted for in the

537

study protocol. The use of ORR and TTP as key measures of activity should not be regarded as

538

contradictory to the use of tumour/PD markers in parallel.

539

If a randomised design is considered appropriate, the use of generally accepted instrument to estimate

540

HRQoL or symptom control may provide valuable information (see Appendix 2).

541

For window of opportunity studies and if sensitive measures of pharmacological activity are available,

542

e.g. functional tumour imaging and/or biomarkers, and a target population has been identified with

543

tumours likely to be sensitive, placebo-controlled trials with one or preferably more doses of the

544

experimental compound might be feasible. Sensitive measures, even if not fully validated with respect

545

to relationship to ORR, are from a regulatory perspective acceptable for exploratory purposes and allow

546

not only for refined dose comparisons, but also early escape in case of absence of activity. It is

547

advisable though to clearly define in the protocol criteria for progressive disease, whether a composite

548

(e.g. biomarkers, or imaging, or symptoms) is used or not.

549

6.3. Immune modulating compounds and Monoclonal antibodies (MoAb)

550

This section is primarily meant to provide guidance as regards exploratory studies, but also on some

551

aspects of relevance for confirmatory studies.

552

6.3.1. Monoclonal antibodies

553

Monoclonal antibodies may affect tumour cells directly, e.g. through ADCC and/or blocking of growth

554

factor/anti-apoptotic receptor signalling, or indirectly through the targeting of growth factors for the

555

tumour or tumour supportive structures, or by blocking T cell inhibitory signals (e.g. anti-CTLA4).

556

In vitro non-clinical studies should be performed to elucidate the prime activity of the MoAb. These

557

studies may include relevant assays on:

558

1.

559
560
561

Binding to target antigen(s): tumour cells or plasma should be screened for (over)-expression of
the target and the relationship between target expression and activity should be investigated.

2. Unwanted targets. Tumour specificity may not be attainable, but it is possible to screen for
“unwanted” targets in vitro, facilitating the safety assessment.

562

3. Fab-associated functions (e.g. neutralization of a soluble ligand, receptor activation or blockade)

563

4. Fc-associated functions (e.g. antibody-dependent cell-mediated cytotoxicity, ADCC; complement-

564

dependent cytotoxicity, CDC; complement activation)

565

Target-mediated disposition may be seen with MoAbs. Adequate characterization of this form of non-

566

dose proportional PK behaviour may not be possible until late phase studies, when patients with

567

tumours having widely variable amounts of target are studied. Therefore, continued evaluation of

568

MoAb PK during the clinical development program, which often involves different tumour types and

569

stages of disease is encouraged.”

570

Clearance of MoAbs is typically influenced by FcRn IgG cycling, immunogenicity (Anti-Drug-Antibodies

571

(ADA)) and may also be impacted by patient health status factors (e.g. albumin, soluble

572

receptors/ligands, disease type and severity, tumour burden, etc.). Knowledge of these factors may

573

contribute to understanding the nature of MoAb exposure and response. The experience as regards

574

immunogenicity of MoAbs in other fields of clinical medicine should be taken into account with respect

575

to choice of assays, markers for loss of activity and possible safety problems.
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576

6.3.2. Immune modulating compounds including tumour vaccines

577

Immune therapies including therapeutic cancer vaccines are aimed to induce specific anti-tumour

578

immunity toward existing malignant disease. Such immune therapies are normally aimed to induce

579

adaptive T and B cell as well as innate immune responses in cancer patients. The nature of the drug

580

substances used is highly variable, including synthetic peptides, recombinant proteins, virus-like

581

particles, immune-modulating antibodies, gene therapy, and cell-based products. As it is difficult to

582

break tolerance towards tumour antigens which are normally derived from self-antigens, cancer

583

vaccines are often combined with pharmacologically active adjuvants such as cytokines or toll-like

584

receptor agonists. One other approach to break immune tolerance is to block T cell inhibitory signals,

585

e.g. with monoclonal antibodies. The resulting T-cell activation and proliferation leads to wanted and

586

unwanted immune stimulatory effects: the desired anti-tumour effect as well as the appearance of

587

immune related toxicities like colitis and endocrine insufficiency.

588

Non-clinical in vitro and in vivo proof-of-concept studies should be presented to justify the planned

589

starting dose and schedule in phase I studies. Furthermore, and on a case-by-case basis, the rationale

590

for the starting dose may be supported by using the ‘Minimal Anticipated Biological Effect Level’

591

(MABEL) approach, and by non-clinical and clinical data from related compounds

592

(EMEA/CHMP/SWP/28367/07).

593

It is acknowledged that for products relying on human-specific antigens which need to be presented on

594

human MHC molecules, predictive animal models are often not available. Nevertheless, animal models

595

using homologous antigens or animals being human MHC transgenic might be considered for non-

596

clinical pharmacology and toxicology studies, if available. Information on the differential expression of

597

the target antigen in human tumour and healthy tissues should be provided. In case that no relevant

598

and predictive animal model is available, in vitro studies with human cells, like e.g. in vitro T-cell

599

priming assays might be suitable to show proof-of-concept.

600

The aim of early clinical trials is to determine the safety and the dose and schedule that induced a

601

desired immune response. Dose-finding studies are generally required to establish the recommended

602

phase II dose. Monitoring the immune response, i.e. the induction of antigen-specific T cells or the

603

presence of a humoral response are of interest to determine appropriate dose and schedule. To

604

achieve this goal multiple monitoring assays may be necessary and these should be carefully explored.

605

The analytical methods should be described in detail in the clinical trial protocol.

606

Tumour biopsies taken before and after treatment are expected to play a pivotal role in assessing the

607

extent and type of immune activation in the target tissue and could serve as an early marker for

608

possible anti-tumour activity.

609

The induction of tumour response in patients with high tumour burden might be a too high hurdle to

610

overcome and may favour the inclusion of patients with minimal or low tumour burden. Examples are

611

therapy of patients with NSCLC after complete tumour resection where cancer immunotherapy can be

612

assessed in the adjuvant setting. Another example is patients suffering from non-resectable NSCLC

613

who have responded to chemotherapy. The design of clinical studies using clearly experimental

614

therapies in patients with limited and measurable disease, not heavily pretreated with cytotoxic

615

regimens has to be carefully justified. As for other agents, evidence of anti-tumour activity is essential

616

prior to the initiation of confirmatory studies.

617

Oncology patients are usually taken off treatment upon disease progression. Induction of an effective

618

immune response and clinical response may need more time to develop (delayed effect) compared to

619

classical cytotoxic compounds. Patients may thus experience disease progression prior to the onset of

620

biological activities or clinical effects. Discontinuation of active cancer immunotherapy in case of slow

621

progression may not be appropriate. In these situations a detailed definition of “slowly progressive
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622

disease” and/or withdrawal criteria is expected in the study protocol and close monitoring of patients is

623

required. The definition of “slowly progressive disease” should be guided by the course of disease

624

under investigation. Revised criteria defining progression is accepted if properly justified, in

625

confirmatory studies, however, OS is the recommended outcome measure.

626

Possible toxicities like induction of autoimmune reactivity (cellular and humoral) and induction of

627

tolerance should be carefully monitored during the clinical development.

628

6.4. Combination therapy studies

629

Conventional cytotoxic compounds have for long been used in combination in order to increase the

630

anti-tumour activity at acceptable levels of toxicity. This may be accomplished by combining

631

compounds with at least partly non-overlapping toxicity and, perhaps, partly non-overlapping

632

prerequisites for activity/resistance. Regulatory agencies, as well as learned societies, have accepted

633

this approach, but it is acknowledged that it is frequently unknown whether combined use results in a

634

better long-term outcome than consecutive use.

635

6.4.1. Combining conventional cytotoxic compounds

636

In the selection of patients with available alternative therapies, the documented activity of the

637

individual components of the combination regimen should be taken into account.

638

The exploratory phase encompasses the determination of MTD and RP2D for the combination and a

639

preliminary assessment of anti-tumour activity in terms of ORR and PFS/TTP. While the degree of anti-

640

tumour activity for a new combination relies on assumptions, it is often possible to predict toxicity,

641

based on the toxicities of the individual components. If relevant PK interactions can be excluded, and

642

pending on the dose-response/toxicity profiles, dose-finding studies may be initiated at about 1/2 of

643

the recommended mono-therapy dose for each compound. It might also be appropriate to start at the

644

full recommended mono-therapy dose for one of the compounds and reduced dose (<50%) for the

645

other compound. As the sequence of administration may be of importance with respect to potential PK

646

interactions and anti-tumour activity, this has to be accounted for in the design of the studies.

647

There is no uniform way to balance dose intensity between components of a combination regimen to

648

optimise benefit – risk. It is thus accepted that, e.g. priority in terms of dose intensity is given to the

649

compound with the highest monotherapy activity.

650

If one of the components is regarded as an acceptable treatment regimen in monotherapy, a

651

randomised phase II study comparing the monotherapy regimen with the combination is informative.

652

For confirmatory studies a comparison with the best available, evidence-based reference regimen is

653

expected.

654

6.4.2. Combinations involving a non-cytotoxic drug.

655

If there are no strong biological/pharmacological arguments to the contrary, the selected

656

chemotherapy regimen to be combined with the non-cytotoxic should normally be “best available”. If

657

the dose intensity/systemic exposure of the chemotherapy regimen is unaltered it can be assumed that

658

all patients will receive appropriate therapy. Therefore there is no need to restrict the eligibility of

659

patients from this perspective.

660

Whenever previous non-clinical and clinical experience has suggested that PD markers, etc. might be

661

informative with regard to anti-tumour activity, they should be part of the experimental plan. This may

662

include investigations whether the expression of the target for the non-cytotoxic compound is affected

663

by treatment with cytotoxic agents and if appropriate vice versa.
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664

Given the current status with respect to predictability of add-on activity in non-clinical models,

665

randomised phase II studies comparing the experimental regimen with the chemotherapy-alone

666

regimen are considered essential. For these studies, it is recommended that conventional anti-tumour

667

activity data (ORR and TTP) are supplemented with tumour markers and sensitive measures of, e.g.

668

tumour metabolic activity as appropriate.

669

When add-on activity of the non-cytotoxic compound to a chemotherapy regimen has been

670

demonstrated, the need for further randomised phase II studies when new indications are studied may

671

be dispensable. This, however, should be justified as the importance of target expression and inhibition

672

thereof might differ between malignancies.

673

If the expression of the target for the non-cytotoxic compound may be differently affected by different

674

chemotherapy regimens, it is advisable to study target expression during treatment with a new

675

chemotherapy regimen prior to the conduct of add-on studies.

676

Research aiming at understanding the mechanisms and prerequisites for the add-on effects is

677

encouraged, as it may allow for an improved characterisation of target populations in future studies.

678

It is conceivable that for some non-cytotoxic compounds, combinations are needed not only to

679

optimise anti-tumour activity, but actually are required in order to obtain activity. For such

680

compounds, e.g. target saturation in monotherapy and, importantly, non-clinical toxicity for the

681

combination may be used to define suitable starting doses and schedules. Otherwise dose/schedule

682

exploratory and therapeutic exploratory studies may proceed essentially as for a monotherapy

683

regimen.

684

If supported by strong biological and/or pharmacological non-clinical and early proof-of-principle

685

clinical data, two new compounds may be combined in a co-development program.

686

The following three scenarios are foreseeable:

687

Uni-enhancement refers to scenarios when one combination partner B, which has no or minimal anti-

688

tumour activity per se, but enhances the anti-tumour activity of the other partner A (e.g. through

689

prevention of resistance development). The contribution of B needs to be established by data from

690

appropriate non-clinical models. In phase II the comparison to a reference treatment is encouraged,

691

while Phase II monotherapy data for B may be considered dispensable. An appropriate phase II design

692

would be a randomised three-arm study AB vs. A vs. reference treatment.

693

Co-enhancement is considered when both combination partners demonstrate (modest) anti-tumour

694

activity per se and the anti-tumour activity of the combination is considerably increased. In phase II,

695

the new combination should be compared to both combination partners as single agents at efficacious

696

doses and preferably a reference treatment: AB vs. A vs. B vs. reference treatment. Depending on the

697

phase II results one or both monotherapy arms may be dispensable in phase III.

698

In case the monotherapy arm of one combination partner (B) is part of phase III (A+B vs. B vs.

699

reference) the same monotherapy may not need to be included in phase II (A+B vs. A vs. reference

700

treatment).

701

Synthetic lethality refers to a scenario when both combination partners have no or minimal anti-

702

tumour activity per se, but exhibit potent activity as a combination. If non-clinical and clinical studies

703

indicate “inactivity” at dosages/exposure levels considerably above that of the combination and the

704

combination is clearly active, the contribution of both partners may be dispensable for phase 2 and

705

phase 3 studies.

706

As the same targets may have a different impact in different malignancies the necessity of both

707

combination partners may need to be shown for new indications.
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708

Evaluation of toxicity and tolerability in dose-finding combination studies

709

Irrespective of class of medicinal product and if there are no informative pharmacodynamics endpoints

710

suitable for dose optimization, dose finding essentially relies on toxicity and tolerability. For

711

combinations including a cytotoxic compound, 6.1.1 provides some guidance, whilst for regimens

712

including non-cytotoxic compounds; elements of 6.2.1 apply meaning that, e.g. prolonged treatment

713

may be necessary in order to identify dose limiting but late adverse reactions.

714

As discussed above, the optimal dose intensity of the individual compounds being part of the regimen

715

is rarely possible to empirically identify from an efficacy or from a safety perspective.

716

Apart from identifying a regimen that is tolerable, aims should include the identification of the

717

product(s) causing the observed adverse reactions in order to guide dose reductions in relation to

718

observed toxicity. The toxicity profile of the drugs used as monotherapy provides some guidance, but

719

class experience, mode of action, etc. should also be taken into account.

720

7. Phase III, confirmatory trials

721

Confirmatory trials should be designed with the aim to establish the benefit - risk profile of the

722

experimental medicinal product, including supportive measures, in a well-characterised target

723

population of relevance for clinical practice.

724

In the general part of this section (7.2 – 7.4), the aim of therapy, curative versus long term disease

725

control vs. palliation and not the underlying disease has been used to structure the discussion.

726

For some malignancies where treatment is administered without curative intent, there are alternative,

727

in clinical practise still well established regimens, showing major differences in anti-tumour activity.

728

This reflects that selection of therapy in the clinic is guided by efficacy and safety. It is therefore of

729

relevance in the planning phase to take into account the expected tolerability/toxicity profile of the

730

experimental regimen compared with the selected reference regimen. It is fully acknowledged that

731

safety data may be rather limited prior to the conduct of the first confirmatory trial, but main toxicities

732

should normally have been identified and this should be sufficient for a rough estimate of the expected

733

relative toxicity of the experimental regimen compared with alternative reference regimens.

734

Three categories are used in this document: Reduced or similar toxicity, increased toxicity and major

735

increase in toxicity. No precise definition is given here due to heterogeneity of the conditions. ”Major

736

increase in toxicity”, however, in most cases refers to a fear that the experimental regimen might be

737

associated with an increase in treatment related deaths, irreversible adverse events with a long-term

738

impact on QoL, or severe impairment to patient condition. Other issues to take into account include

739

risk for secondary tumours. This categorisation is mainly meant for guidance in the planning of

740

confirmatory studies and in order to provide advice on regulatory expectations with respect to study

741

outcome measures in order to enable a proper benefit – risk assessment.

742

7.1. Design

743

7.1.1. Patient population

744

With respect to diagnosis, criteria for initiation of treatment, eligibility, response criteria and choice of

745

reference therapy, a justification based on scientific evidence and/or generally acknowledged and

746

updated treatment guidelines are expected. While this is true in general, it is also expected that the

747

exploratory studies through the judicious use of biomarkers provide guidance with respect to selection

748

of patients in order to optimise benefit – risk, whether patient selection is in need for confirmation or

749

not, in the planned phase III trials.
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750

There is a general wish to reduce heterogeneity of study populations (performance status, co-

751

morbidity, organ dysfunction, etc.) in order to increase the ability of the study to detect differences

752

between study arms. This has to be balanced against the availability of patients for inclusion and the

753

wish to enrol a clinically representative selection of patients. Therefore investigators should normally

754

be encouraged to include patient’s representative of those likely to be treated with the experimental

755

compound in clinical practice. Restrictions as regards, e.g. performance status should be reflected in

756

the SPC. With respect to studies with a non-inferiority efficacy objective, please refer to 7.7.3.

757

Patients are expected to be characterised by relevant tumour parameters, e.g. stage, grade, target

758

expression, other biomarkers of importance for prognosis and/or tumour sensitivity, prior therapy

759

(responsive/ resistant/refractory as appropriate), as well as performance status, co-morbidity, organ

760

dysfunction, etc. Stratification based on important and well established prognostic covariates should be

761

considered. In case adjusted analyses are to be undertaken for covariates other than those used for

762

stratification, these factors should be pre-specified in the protocol or the statistical analysis plan

763

(CPMP/EWP/2863/99).

764

If exploratory studies provide a basis for including/excluding certain patients based on tumour

765

phenotype/genotype, this will be reflected in the labelling. As a corollary, if patients with tumours not

766

expressing the target for activity are eligible, a restricted labelling may still be appropriate if it has not

767

been demonstrated, e.g. by subgroup analyses, that target expression is irrelevant for anti-tumour

768

activity.

769

If it is expected that a biomarker defining eligibility to the trial will be assessed locally or regionally in

770

clinical practise, it is recommended that this is done also for the trial, complemented with central

771

assessment of the biomarker to make feasible sensitivity analyses, etc.

772

As some of the conditions are rare, it is understood that the Sponsor might wish to define the target

773

population using alternative criteria to those commonly employed. For example, in studies

774

investigating the activity of a compound targeting a specific, molecularly well-defined structure

775

assumed to be pivotal for the condition(s), it might be possible to enrol patients with formally different

776

histological diagnosis, but expressing this target.

777

The pivotal role of the target in different histological diagnoses, however, must be demonstrated. This

778

should be addressed in clinical studies, but it is accepted that formal testing with adequate statistical

779

power of such a hypothesis cannot always be done. Possible consequences with respect to selection of

780

proper reference therapy(ies) must be considered and the study should be designed so that it is

781

possible, based on all available evidence, including non-clinical and pharmacological data, to conclude

782

on the benefit – risk in the different subgroups of patients for which a claim is to be made. Prior to the

783

initiation of confirmatory studies using non-conventional criteria for eligibility, EU scientific advice

784

should be sought.

785

Some possible target indications comprise very small groups of patients, so small that “exceptional

786

circumstances” might apply. Unless the target for activity is expressed only in these rare conditions,

787

Sponsors are in general advised to undertake studies in these small patient groups in parallel to or

788

when benefit – risk is established in indications allowing a more comprehensive evaluation, especially

789

with respect to safety.

790

7.1.2. Reference therapy

791

The choice of reference regimen should be justified and normally this regimen should be selected from

792

best available, evidence-based therapeutic options. In this context, “best available, evidence-based”

793

should be read as a widely used, but not necessarily licensed regimen with a favourable benefit-risk
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794

convincingly documented through randomised trials and considered at least as good from a benefit/risk

795

perspective as alternative, treatment options.

796

It is acknowledged that there are different, region-preferred standards. For superiority studies (test vs.

797

reference) this should normally not constitute a problem as long as the reference is evidence-based as

798

defined above. For add-on studies (reference + test vs. reference), it might also be possible to use a

799

few, region-preferred references. Here a convincing clinical/pharmacological justification is needed,

800

and EU scientific advice is recommended. Whenever more than one reference regimen is used,

801

stratification is recommended and the overall superiority results should not be driven by the inferior

802

results of one reference regimen.

803

If the aim is to demonstrate non-inferior efficacy, the selected reference regimen must enable a proper

804

definition of the non-inferiority margin. In most cases, this would require that randomized well-

805

controlled studies have shown the superiority of the selected reference vs. control. Please also refer to

806

7.6.3.

807

Amongst best available references, regimens with similar cycle lengths should be prioritised as it

808

facilitates the identical scheduling of tumour assessments. If the objective is not to improve tolerability

809

and toxicity, a regimen with similar expected toxicity to the experimental regimen is also preferred.

810

This might also make the conduct of the study under double-blind conditions possible, a design

811

recommended whenever adverse reactions do not make attempts to blind the study futile. In add-on

812

studies (to an active reference or BSC), placebo is also recommended whenever meaningful.

813

In some cases there is no well documented reference regimen, even though patients in clinical practice

814

are treated with certain regimens. Even though BSC is acceptable in these cases, an active

815

comparator, documented e.g. in terms of response rate, is often preferable. If a single reference

816

regimen cannot be defined, investigator’s best choice is an option. In these cases reference regimens

817

with low toxicity are favoured and superiority in terms of patient relevant endpoints should be

818

demonstrated.

819

The absence of evidence-based therapies often refers to patients who have failed several lines of

820

therapy. In this situation, it might be more informative and also easier to obtain the data needed for

821

marketing authorisation based on a properly conducted randomised study in less advanced patients,

822

supported by “salvage” single arm studies, compared with conducting a last line, randomised

823

BSC/investigator’s best choice comparative study.

824

Single agent and combination therapies

825

Whether the experimental agent is used as a single agent or in combination, the experimental regimen

826

should be compared with the “best available” comparator again referring to benefit/risk, not only to

827

efficacy.

828

If the experimental agent (A) is added to an established regimen (B), superiority of AB vs. B should be

829

demonstrated and benefit-risk should be shown to be favourable. A discussion is expected based on

830

available data as regards dose intensity of B and benefit risk. Traditionally, this type of studies does not

831

include an A alone third arm, but this should be justified based on available exploratory study data.

832

In case of substitution studies, i.e. studies where a component (C) of an established regimen (BC) is

833

replaced with an experimental agent (A) and if non-inferiority (BC vs. BA) is the aim, the contribution

834

of C to the activity of BC has to be well defined (CPMP/EWP/2158/99).

835

Uncommonly, an entirely new combination AB is tested against a reference regimen. In these cases,

836

solid non-clinical and clinical phase I/II data should support the need for both components in the

837

experimental regimen.
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838

7.1.3. Cross-over

839

In order to enable a qualified benefit – risk assessment, cross-over at time of progression should be

840

undertaken only when detrimental effects on OS have been excluded (see Appendix 1).

841

7.1.4. Randomisation and blinding

842

Randomisation and stratification should adhere to the general principles laid down in current guidelines

843

(CPMP/ICH/363/96). In many cases, a double-blind design is no option due to obvious differences in

844

toxicity between study regimens or due to safety concerns. If the study has to be conducted open

845

label, this has implications with respect to choice of study endpoints, independent review, conduct of

846

sensitivity analyses and other measures to be undertaken to limit potential bias related to the open-

847

label nature of the trial.

848

7.1.5. Endpoints

849

Confirmatory trials should demonstrate that the investigational product provides clinical benefit. There

850

should thus be sufficient evidence available demonstrating that the chosen primary endpoint can

851

provide a valid and reliable measure of clinical benefit in the patient population described by the

852

inclusion criteria. In the following, superiority trials are the focus of the discussion.

853

Acceptable primary endpoints include cure rate, OS and PFS/DFS. Convincingly demonstrated

854

favourable effects on survival are, from both a clinical and methodological perspective, the most

855

persuasive outcome of a clinical trial. Prolonged PFS/DFS as such, however, is considered to be of

856

benefit to the patient. The choice of primary endpoint should be guided by the relative toxicity of the

857

experimental therapy, but e.g. expected survival after progression, available next-line therapies and

858

the prevalence of the condition must also be taken into account. Irrespective of chosen primary

859

endpoint, it is emphasised that it is the magnitude of the treatment effect on all relevant outcome

860

measures that forms the basis in the benefit – risk assessment.

861

If PFS/DFS is the selected primary endpoint, OS should be reported as a secondary and vice versa.

862

When OS is reported as secondary endpoint, the estimated treatment effect on OS should ensure that

863

there are no relevant negative effects on this endpoint, in most cases by showing trends towards

864

superiority. In situations where there is a large effect on PFS, or if there is a long expected survival

865

after progression, and/or a clearly favourable safety profile, precise estimates of OS may not be

866

needed for approval.

867

When OS is reported as primary endpoint, consistency is expected as regards effects on PFS. If

868

foreseen not to be the case, e.g. in case of certain immune modulating therapies, this should be made

869

clear already in the study protocol.

870

For some conditions, events of progression will be observed at a slow rate making frequent

871

assessments of events of progression a burden to the patients. Event rate at a pre-specified and

872

justified fixed point in time might be used as primary outcome measure in these cases. When event

873

rate at a single point in time is selected for the primary analysis, it is in most cases recommended that

874

all patients should have been on study for that period of time. PFS, in a time to event analysis, and as

875

assessed by the investigator should be reported as a secondary endpoint when a fixed time-point

876

assessment is used as primary outcome measure.

877

For further methodological guidance as regards PFS, please refer to appendix 1.

878

It should be noticed that it is expected that the tumour’s drug resistance profile is affected by therapy.

879

This might be of relevance for the activity of next-line therapies. This is most obvious if
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880

maintenance/prolonged therapy is compared with no treatment or placebo such as in areas where a

881

fixed number of cycles is the standard, for example, first-line ovarian cancer, NSCLC and some

882

haematological conditions. The consequences of progression on maintenance therapy, signifying

883

resistance at least to the maintenance regimen, might thus differ from progression off therapy. In

884

principle, this applies to all comparisons, i.e. the degree of cross resistance as regards next-line

885

therapy might differ between experimental and control regimens.

886

From a regulatory perspective, this concern has mainly been emphasised in settings where a new

887

concept is introduced such as maintenance therapy or an increased number of “induction” cycles. If

888

possible, these studies should therefore be designed with the aim to document patient benefit in terms

889

of survival. If non-feasible, endpoints such as PFS on next-line therapy (PFS2) should be determined

890

(see Appendix 1). This should ideally be done within the study so that agreed next line therapy(ies) is

891

used after progression in the control and maintenance arms. In order to capture possible negative

892

effects on next-line therapy and to outbalance tolerability and toxicity concerns related to maintenance

893

therapy, it is expected that time from randomisation to PFS2 in the experimental arm is sufficiently

894

superior to time from randomisation to PFS2 in the control arm. As the regulatory experience is limited

895

and as methodological issues are foreseeable, EU scientific advice should be considered.

896

If the experimental compound used for maintenance therapy can be used as single agent also at time

897

of recurrence, it is recommended that early treatment, i.e. maintenance, is compared with deferred

898

therapy, i.e. treatment at time of progression.

899

It is accepted that it may not be feasible to define next-line therapy within the study protocol and to

900

follow patients with scheduled assessments until PFS2. Time on next-line therapy might in these cases

901

be used as a proxy for PFS2. The likely increased variability in the assessment of “PFS2” will be taken

902

into account in the comparison PFS2control vs. PFS2exp

903

It is also acknowledged that the choice of next-line therapy might reflect e.g. the patient’s

904

performance status at time of progression. As this is of relevance also for clinical practice, it is

905

recommended that time on next-line therapy are captured in most studies, i.e. not only in studies

906

introducing new concepts such as maintenance therapy. In these cases it might be informative if the

907

CRF captures reasons for selecting a certain next line therapy.

908

A discussion on data maturity is warranted in all these cases as it is expected that, in general, early

909

progression on or off therapy is related to more aggressive disease, i.e. biasing early PFS2 results in

910

favour of the arm showing inferior PFS1 results.

911

Alternative primary endpoints, such as TTP or time to treatment failure (TTF) might uncommonly be

912

appropriate. This has to be fully justified.

913

In patients with tumour-related symptoms at base line, symptom control, if related to anti-tumour

914

effects, is a valid measure of therapeutic activity and may serve as primary endpoint in late line

915

therapy studies, provided that sources of possible bias can be minimised. In certain cases, time to

916

symptomatic tumour progression may also be an adequate primary measure of patient benefit.

917

There are also examples where tumour response-related activities, e.g. limb-saving surgery may be

918

reasonable primary measures of patient benefit. Analyses of location- or cause-specific events,

919

however, should in general be avoided as the focus may be drawn away from the main objective,

920

namely the overall success of the treatment strategy in question.

921

Biomarkers convincingly demonstrated to reflect tumour burden can be used, in combination with

922

other measures of tumour burden, to define tumour response and progression, an example being

923

multiple myeloma and the M-component. For new classes of compounds, however, it has to be
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924

demonstrated that the marker is a valid measure of tumour burden and that no bias in the assessment

925

is introduced, e.g. through differential suppression of the tumour marker.

926

Secondary endpoints and exploratory analyses

927

Irrespective of the choice of primary endpoint OS or PFS, ORR and rate of tumour stabilisation for, e.g.

928

3 or 6 months should be reported. Especially in the palliative setting, HRQoL/PRO using generally

929

accepted instruments might be informative (Appendix 2)

930

7.2. Treatment administered with curative intent

931

The ultimate aim of developing new therapies, e.g., in patients with high grade lymphoma, germ cell

932

tumours or in the adjuvant setting, is to improve cure rate and survival or to relevantly decrease

933

toxicity without loss of efficacy. Nevertheless, in some cases and due to the complexity of administered

934

therapies, e.g. in AML, the impact of a relevantly active experimental compound on these endpoints

935

may be hard to demonstrate.

936

It is foreseen that the experimental compound rarely will be used as single agent therapy, but will be

937

used as add-on to an established, perhaps modified regimen, or as substitution for a compound being

938

part of the established regimen. In this context, maintenance therapy may be regarded as add-on

939

therapy if maintenance therapy is considered non-established.

940

In the treatment of acute leukaemia, lack of achievement of CR, relapse and death without relapse are

941

counted as events in an EFS analysis. Those patients who did not reach CR during the pre-specified

942

induction phase will be considered as having an event at time 0.

943

In case EFS is found to be a justified primary endpoint, it is of importance that study data are analysed

944

only when sufficiently mature, i.e. when it is foreseen that the EFS plateau is stable or when additional

945

disease recurrence is rare.

946

In patients with high grade lymphoma or solid tumours, PFS may be used as outcome measure. Not

947

achieving at least PR after a defined period/number of cycles may be regarded as treatment failure in

948

some protocols and only those achieving at least PR continue on therapy. In the primary analysis it is

949

recommended that patients not reaching PR are followed off or on next-line therapy until an event of

950

progression or death is reached.

951

When improved cure rate is the objective of therapy, it is advised that disease-free survival at a pre-

952

specified time point is used as outcome measure (see above with respect to timing).

953

7.2.1. Reduced or similar toxicity expected

954

In most cases, a substitution design is foreseen, meaning that A in an established regimen (AB) is

955

replaced with the experimental agent X (XB). From a regulatory perspective, a non-inferiority design is

956

acceptable and in most cases EFS or PFS, as appropriate, are acceptable primary endpoints.

957

In cases where induction is followed by consolidation and/or maintenance therapy, confounding effects

958

of therapies administered after the end of experimental therapy may make endpoints other than PFS

959

or EFS more appropriate. This means that CR (and CR + PR, if specifically justified) after end of

960

experimental therapy could be an acceptable primary endpoint when further therapy is scheduled. In

961

these cases, the possible influence of the experimental compound on the activity of consolidation

962

therapy should always be addressed and outcomes with respect to CR should be supported by EFS or

963

PFS data.
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964

It is recommended that CR is defined according to established clinical criteria, but supportive evidence

965

in terms of Minimal Residual Disease (MRD) as defined, e.g. by molecular criteria should be sought

966

when applicable. As for other biomarkers, intra- and inter- laboratory variability should be minimised

967

through standardisation.

968

7.2.2. Increased toxicity expected

969

Substitution or add-on designs may apply. In most cases, superiority in terms of EFS, PFS, or OS as

970

appropriate, should be demonstrated and the benefit in terms of prolonged time to event should be

971

sufficiently large to balance increased toxicity.

972

A major increase in CR after induction therapy associated with trends in PFS or EFS, and survival,

973

however, might be sufficient if scheduled treatments administered after the end of the experimental

974

therapy are likely to confound overall outcome. This is of special relevance if the target population is

975

small.

976

7.2.3. Major increase in toxicity expected

977

The aim should be to demonstrate increased cure rate or improved OS. In some cases, such as in

978

small study populations, a major increase in EFS or PFS, as appropriate and supportive data

979

compatible with a favourable trend on survival might be sufficient.

980
981

7.3. Treatment administered with the intent to achieve long-term disease
control

982

Typical conditions include early lines of therapy in advanced breast cancer, colorectal cancer, low-

983

grade lymphomas and the chronic leukaemias for which established reference therapies are available

984

and next-line treatment options are likely to be meaningfully efficacious.

985

7.3.1. Reduced or similar toxicity expected

986

Substitution or single agent studies are foreseen. From a regulatory perspective, a non-inferiority

987

design is acceptable and PFS is considered an appropriate primary endpoint. In case of relevantly

988

reduced toxicity, mature survival data may be submitted post licensure if justified by study data.

989

7.3.2. Increased toxicity expected

990

The aim should be to demonstrate superiority at least in terms of PFS.

991

Survival data should be made available at the time of submission. It is acknowledged that mature

992

survival data cannot be expected in all cases, though a justification explaining why this is the case

993

should be provided. Post approval follow-up with respect to survival is expected in these cases. If

994

absence of an increase in treatment-related mortality is not established with reasonable certainty,

995

mature survival data should be available for the assessment of benefit – risk prior to licensure.

996

It is acknowledged that alternative endpoints may be more appropriate in certain situations, e.g. when

997

maintenance therapy is investigated in areas where this has not established (Endpoints, 7.1.5). The

998

aim may also be to enable a long treatment-free interval after intense induction therapy.

999

7.3.3. Major increase in toxicity expected

1000

The principal objective should be to demonstrate improved survival.
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1001

In individual cases this might be non-achievable due to expected good prognosis with respect to

1002

survival and availability of several active next-line regimens, including experimental therapies, at the

1003

time of disease progression and a small target population. If PFS is the selected primary endpoint for

1004

the study, this requires a thorough justification. A careful discussion at the planning stage is also

1005

needed for the assessment of possibly therapy-related fatalities. Even though only a major benefit in

1006

terms of PFS prolongation would be acceptable, whenever possible the number of patients included

1007

should be sufficient to obtain an estimate on overall survival where a trend in a favourable direction is

1008

expected.

1009

7.4. Palliative therapy

1010

This mainly refers to last line settings where the prognosis for survival is poor and where it might be

1011

problematic to identify sufficiently documented reference therapies. In other cases, patients are

1012

considered not suitable for intensive, potentially curative therapy as defined by clear and as far as

1013

possible unambiguous criteria.

1014

In cases where there is no established reference therapy, investigator’s best choice or BSC with or

1015

without placebo are acceptable.

1016

In a study conducted with BSC as reference therapy, the objective should be to demonstrate prolonged

1017

OS and/or globally improved symptom control or HRQoL. The latter requires that all efforts are

1018

undertaken to reduce possible bias (Appendix 2). Irrespective of aim, studies in this population

1019

requires that the treatment is well tolerated.

1020

If the reference regimen is known to be active, but not established, superiority in terms of PFS might

1021

be acceptable. In these cases, the following will be taken into account in the benefit – risk assessment:

1022

the evidence showing activity of the reference therapy, the magnitude of the PFS benefit over the

1023

reference regimen, the tolerability/toxicity profiles, survival after progression and the prevalence of the

1024

condition.

1025

It is acknowledged that patients may be considered suitable only for palliative therapy at baseline due

1026

to, e.g. poor performance status, but may respond so well that further therapy can be administered

1027

with curative intent, including, e.g. reduced intensity HSCT. How to handle these patients should be

1028

defined in the analysis plan.

1029

7.5. Special considerations

1030
1031

7.5.1. Haematopoietic stem cell transplantation, methodological
considerations

1032

If allogeneic haematopoietic stem cell transplantation (HSCT) is a foreseeable treatment option, it is of

1033

importance to define how transplantation should be handled in the analysis plan. It is fully

1034

acknowledged that criteria for HSCT (e.g. patient eligibility, HLA matching, conditioning regimen, graft

1035

versus host disease prevention, etc) vary between institutions and regions. Nevertheless, these criteria

1036

should be defined as far as possible in the protocol and reasons for performing or not performing HSCT

1037

should be captured by the CRF.

1038

Even though transplant related mortality is an issue and long-term benefit needs prolonged follow-up,

1039

it is normally expected that patients undergoing HSCT are followed for OS and EFS as randomised.

1040

Patients may be censored at time of conditioning for HSCT as a sensitivity analysis.
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1041

As treatment administered prior to transplantation might affect outcome of HSCT, proportion of

1042

patients undergoing HSCT is not considered to be a suitable primary outcome measure even if all

1043

patients responding sufficiently well to treatment are scheduled for transplantation.

1044

Autologous stem cell transplantation constitutes less of a concern from an assessment perspective and

1045

may be viewed as intensified consolidation therapy where the consequences on short-term mortality

1046

and possible long-term benefit are less pronounced than after HSCT. Nevertheless, heterogeneity in

1047

the conduct of autologous transplantation should be avoided as far as possible, and censoring should

1048

not be undertaken.

1049

With respect to drug development specifically in relation to HSCT, please refer to Appendix 4.

1050

7.5.2. (Neo)adjuvant therapy

1051

In the adjuvant setting, the ultimate aim is to increase cure rate. While effects on DFS are considered

1052

relevant to the individual patient, it is of importance to consider in the planning of the study whether it

1053

is at all possible to demonstrate a favourable effect on cure rate, i.e. in analyses conducted when

1054

recurrence rates have reached an apparent plateau.

1055

As the use of adjuvant therapy may limit therapeutic options at time of recurrence, OS data should be

1056

reported. For established areas of adjuvant therapy, e.g. breast and colorectal cancer, and if benefit-

1057

risk is considered favourable for the experimental regimen based on DFS and available safety and

1058

survival data, including PFS on next-line therapy following recurrence of the disease, mature survival

1059

data may be reported post-licensing. In some cases and due to major toxicity concerns, favourable

1060

effects on OS have to be demonstrated.

1061

The objectives of neoadjuvant therapy may include improved overall outcome (OS, DFS/PFS), enabling

1062

surgery and organ preservation (e.g. more conservative surgery). If organ preservation is the main

1063

objective, at least non-inferior DFS/PFS should be documented. As for adjuvant therapy, a defined

1064

number of cycles is frequently administered. Pending on the objectives of the study it is accepted that

1065

treatment is withdrawn if tumour shrinkage is not observed after a defined treatment period.

1066

When pathological CR at time of surgery is reported as secondary endpoint, patients withdrawn should

1067

be considered as non-responders.

1068
1069

7.5.3. Drug resistance modifiers, chemoprotective agents and radio/chemo
sensitizers

1070

In principle, the design of confirmatory studies for experimental drug resistance modifying agents and

1071

radio/chemo sensitizers (A) is straight forward; AB should be demonstrated to be more active than an

1072

established regimen (B) in terms of anti-tumour activity and the benefit – risk for the combination

1073

should be shown to be favourable. If there are PK interactions, or dynamic interactions not related to

1074

anti-tumour activity, dose adjustments of B in the combination arm might be needed in order to make

1075

the comparison AB vs. B at similar overall toxicity. If the full effects of the PK interaction is captured by

1076

changes in the plasma levels of B (e.g. no changes in distribution), however, dose adjustments of B in

1077

order to compare AB vs. B at similar exposure of B is preferred.

1078

For a chemoprotective agent, it has to be shown that normal tissues are more protected from toxicity

1079

than tumour tissue. For most cytotoxic compounds, it is, however, easier to detect dose-related

1080

differences in toxicity than in efficacy. This means that in many cases very large studies are needed

1081

with tight confidence intervals around measures of anti-tumour activity in order to prove that normal

1082

tissue protection is achieved without loss of anti-tumour activity. Co-primary endpoints are thus

1083

needed, testing the hypotheses of improved safety and non-inferior anti-tumour activity. In some
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1084

cases, it might actually be easier to convincingly demonstrate differential tissue protection by

1085

increasing the dose of the cytotoxic compound in the experimental arm aiming to show enhanced anti-

1086

tumour activity without increased toxicity.

1087

However, if it can be shown conclusively that there is no PK interaction and that the chemoprotective

1088

compound cannot interact with the tumour, e.g. by absence of target in tumour cells, it might be

1089

acceptable only to show reduced toxicity without formal non-inferiority testing of tumour protection.

1090

7.5.4. Tumour Prevention

1091

Regulatory experience is limited, but conceptually the situation is rather similar to the adjuvant

1092

setting. Thus individuals at risk should be defined so that the observed risk reduction in tumour

1093

incidence outweighs the side effects of therapy. As tumour prevention may select for tumours with

1094

altered biological behaviour, comparative data on tumour pheno/genotype are expected and data on

1095

tumour response to therapy or OS may be needed. In the planning of these studies, regulatory

1096

scientific advice is recommended.

1097

7.6. Methodological considerations

1098

Frequently, only one single study is foreseen for a specific indication. Licensing based on one pivotal

1099

study, however, requires demonstration of efficacy at levels beyond standard criteria for statistical

1100

significance (CPMP/EWP/2330/99). This is of special relevance in non-inferiority trials, in trials with PFS

1101

as primary endpoint and in a comparison with BSC/investigator’s best choice. It is acknowledged that

1102

supportive evidence from confirmatory studies conducted in other indications should be taken into

1103

account in the assessment. The supportive value of these studies might vary and a discussion is

1104

expected as regards the relevance of these findings in relation to the application for the new indication.

1105

7.6.1. Adaptive Design

1106

If a phase II/III study is designed only to address a single and non-complex question in phase II of the

1107

trial, such as proper dose for the confirmatory stage, adaptive design might increase the efficiency of

1108

drug development (CHMP/EWP/2459/02).

1109

Whenever more complex issues are to be addressed, e.g. involving defining the proper target

1110

population, or multiple issues, e.g. sample size re-estimation and cut-offs for biomarker positive

1111

tumour samples, etc. it is questioned whether adaptive design approaches are advantageous and

1112

scientific advice should be considered. The need for independent supportive efficacy/safety studies as

1113

part of the application for marketing authorisation should also be considered (CPMP/EWP/2330/99).

1114

7.6.2. Interim analyses

1115

Interim analyses are frequently undertaken in Phase III trials, but early stopping whether for futility or

1116

superiority is a sensitive issue. Early stopping for superiority requires that the treatment effect in

1117

patients with rapidly progressing tumours (“early events”) is similar to that in less aggressive tumours

1118

(“late events”) in the absence of data actually demonstrating that this is the case.

1119

If a clear majority of the total number of expected events in the long term has been observed and a

1120

difference has been documented, this is normally accepted as an indicator that the study is reasonably

1121

mature and that the study results will remain stable over prolonged follow-up. The interpretation of

1122

interim analyses conducted on a less mature data set is problematic.

1123

In cases where the treatment effect has been underestimated in the planning of the study, this may

1124

create a dilemma if statistically convincing effects in terms of overall survival have been demonstrated
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1125

before a representative and mature dataset is available. Other monitoring committee decisions might

1126

be investigated in this instance such as restricting the continuation of the trial to the under-

1127

represented subsets to which the observed effect cannot be extrapolated. Analyses according to

1128

stratification factors of major importance for prognosis might provide insights as well as similar

1129

analyses with respect to PFS.

1130

In general, interim analyses based on PFS data other than for futility are not encouraged (Appendix 1).

1131

7.6.3. Time to event analyses and assessment of response and progression

1132

For studies with PFS/DFS as primary endpoint, symmetry with respect to imaging and study visits is

1133

pivotal and adherence to protocol-defined schedules is essential and deviations should be reported

1134

(Appendix 1).

1135

As discussed above (Exploratory trials with time-related endpoints), a comparison in terms of PFS

1136

between a predominantly tumour shrinking compound and a predominantly growth inhibiting

1137

compound may “favour” the latter compound with respect to tumour burden at time of progression.

1138

Until now, there is no regulatory experience with respect to comparisons with clearly discordant

1139

outcomes in terms of ORR and PFS and there are no established ways to adjust for this. If exploratory

1140

studies indicate that this might become the case, alternative endpoints such as OS should be

1141

considered.

1142

Differences in mode of action between the experimental and reference therapy might generate

1143

problems in relation to measurements of tumour burden and anti-tumour activity, one example being

1144

early tumour swelling as discussed previously. Whenever such problems are foreseen, which may

1145

require deviation from standard approaches (RECIST, WHO), it is recommended that agreement is

1146

reached with regulatory agencies prior to the initiation of pivotal trials. Similarly, if tumour assessment

1147

techniques cannot be used that allow for independent adjudication, it is advisable to discuss available

1148

alternatives with regulatory agencies.

1149

Pseudo-response should always be considered a possibility when tumour related oedema is an issue

1150

such as in high grade gliomas. Updated response and progression criteria taking this into account

1151

should be applied when available. If such criteria has not yet been established, scientific advice is

1152

recommended in order to discuss alternative ways forward.

1153

7.6.4. Non-inferiority studies

1154

Guidance of design, conduct and analysis of non-inferiority studies is given in other regulatory

1155

guidance documents (Choice of a Non-Inferiority Margin CPMP/EWP/2158/99), but some topics deserve

1156

particular attention in the oncology setting. For a PFS endpoint, which can be considered a composite

1157

endpoint, the discussion of a non-inferiority margin should consider the effect of the reference

1158

treatment overall but inference should also include a discussion on each type of events (death, new

1159

metastases, progression of target lesions, clinical progression) including description of the effect of the

1160

reference regimen on each component when available. If differences in the profiles of progressive

1161

disease might be expected, this should be accounted for in the planning stage with a suitably

1162

conservative margin and appropriate sample size to obtain the required number of events for reliable

1163

inference.

1164

Given the importance of study sensitivity (i.e. the ability of a trial to detect differences) for the

1165

assessment of non-inferiority trials, where similar activity is assumed for test and reference, it is of

1166

importance to plan in advance for a subgroup analysis, e.g. excluding patients with poor prognostic

1167

factors at baseline such as poor PS, co-morbidities, etc. as in these patients it might be harder to

1168

detect a difference in activity between treatment regimens, if there were one. Similarly a per protocol
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1169

analysis set should be defined so that protocol violations, compliance problems, etc. do not reduce the

1170

possibility to detect a difference. These analyses are expected to be undertaken with the aim to show

1171

consistency.

1172
1173

7.6.5. Analyses based on a grouping of patients on an outcome of
treatment

1174

Comparisons of time-to-event variables (like OS, or PFS) by grouping patients on a post-randomisation

1175

outcome of treatment are problematic. Since outcomes like tumour response, dose intensity, toxicity,

1176

or compliance represent an interaction between therapy, patient and tumour the contribution of

1177

therapy cannot be disentangled. Nevertheless, certain unexpected outcomes such as clearly improved

1178

survival despite dose-reduction due to toxicity, or absence of prolonged survival in responding patients

1179

might be informative. A search for unexpected findings constitutes a rationale for conducting these

1180

exploratory analyses.

1181

Response duration comparing groups of patient on different therapies may be regarded as informative.

1182

Data should be reported with confidence intervals for the individual study arms, but significance testing

1183

comparing duration of response between study arms should not be undertaken as the comparison

1184

refers to groups that are not fully randomised. “Time in response” where patients without response are

1185

assigned a duration of zero enables a statistical comparison between study groups.

1186

7.6.6. Studies in small study populations, very rare tumours

1187

For some truly rare tumours or very narrow indications, whether due to tumour phenotype or

1188

restrictions related to target expression, it is simply not possible to recruit a sufficiently large number

1189

of patients to conduct reasonably powered, randomised studies in order to detect clearly relevant

1190

differences in anti-tumour activity. In some cases a small, randomised, reference controlled study is

1191

the best option, in other cases a within-patient TTP/PFS analysis (or the combination) might be a

1192

better alternative. In the latter case, TTP on last prior therapy is compared with time to progression or

1193

death on the experimental therapy. This would require that the clinical appropriateness of the last

1194

administered therapy prior to study therapy and progression on prior therapy is independently

1195

adjudicated and that the study protocol clearly defines the proper conditions for the analysis.

1196

Superiority should be demonstrated.

1197

Problems related to studies in small populations are further discussed in the Guideline on clinical trials

1198

in small populations (CPMP/EWP/83561/2005). In these small target populations all evidence with

1199

respect to efficacy and safety must be taken into account. This encompasses clinical response rate,

1200

duration of response as well as outcome measures such as HSCT rate, use of minimal residual disease

1201

(MRD) to define response rate and recurrence of disease, as appropriate. Mature time to event

1202

endpoints such as PFS and OS should be reported even though it is acknowledged that formal

1203

statistical significance cannot always be expected, even if the experimental compound is relevantly

1204

more efficacious.

1205

As there is no general solution to the problem of how to document benefit – risk in these cases,

1206

scientific advice is recommended.

1207

7.6.7. Use of external control

1208

The use of external control (including historical control) is discussed in ICH Topic E10

1209

(CHMP/ICH/364/96) and it is concluded that “the inability to control bias restricts use of the external

1210

control design to situations where the treatment effect is dramatic and the usual course of the disease

1211

highly predictable”.
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1212

Dramatic effects are uncommonly documented in the treatment of malignancies, but it is

1213

acknowledged that such effects, obvious to any qualified observer, are seen occasionally. In these

1214

cases, prospective confirmation in randomized, reference-controlled studies is not only unacceptable to

1215

investigators, patients and ethics committees, but also unnecessary.

1216

7.7. Special populations

1217

7.7.1. Elderly and frail patients

1218

Whenever elderly patients are expected to be treated with the new medicinal product in clinical

1219

practise, the clinical studies program should enrol a sufficiently large number of elderly, including those

1220

with co-morbidities, to enable a benefit – risk assessment. It is acknowledged that for some products,

1221

the safety of the drug needs to be established in otherwise healthy patients prior to enrolment of less

1222

fit elderly in confirmatory studies, but a justification is expected in these cases. Of note, eligibility

1223

criteria per se is frequently not the hurdle, in order to accomplish a fair representation of elderly,

1224

investigators need specific encouragement and support to enrol these patients.

1225

It is expected that all reasonable efforts are undertaken to provide informative data in the MAA,

1226

however, if benefit – risk cannot be assessed with reasonable certainty in elderly patients or those with

1227

prevalent co-morbidities in the target population, this should be reflected in the labelling and post

1228

approval studies may need to be undertaken. In this context it is noticed that also well-planned cohort

1229

studies may provide valuable information.

1230

Data from elderly patients should be available for pharmacokinetic analyses, e.g. as part of population

1231

pharmacokinetic analyses. Description of the safety profile should include aspects of severity of the

1232

adverse events profile and consequences, e.g. dose reduction, dose delay or initiation of concomitant

1233

treatment. An evaluation of the consistency of treatment effects and safety profile in elderly

1234

population, including age groups as appropriate, with the younger population(s) is expected.

1235

Some compounds may be specifically suitable for the treatment of elderly, e.g. due to PK properties

1236

such as low sensitivity to impaired organ function. In these cases, dedicated studies in the elderly are

1237

encouraged. It is acknowledged that it may be hard to identify appropriate reference therapies in some

1238

of these cases and that other outcome measures than PFS/OS might become more relevant. In these

1239

cases it is advisable to seek regulatory agreement on the development program.

1240

Frail patients, whether elderly or not, with clearly impaired performance status (PS) constitute a

1241

vulnerable group of patients rarely included in conventional studies. Clinical studies in this group of

1242

patients are supported from a regulatory perspective.

1243

7.7.2. Children

1244

See Addendum (CPMP/EWP/569/02 under revision).

1245

7.7.3. Gender

1246

For some tumours and/or therapies, a difference in antitumour activity related to gender has been

1247

reported. Where a priori it is likely that there may be a treatment by gender interaction, this should be

1248

taken into account in the design of the study. Otherwise it is expected that the proportion of females

1249

and males reflects the prevalence of the disease and that the sponsor provides exploratory subgroup

1250

analyses (efficacy and safety) by gender.
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1251

7.7.4. Patients with impaired organ function

1252

Please refer to Section 4, Pharmacokinetics.

1253

8. Safety

1254
1255

8.1. Safety in the oncology context, basic concepts and assessment
principles

1256

In early stages of drug development as well as in the confirmatory setting used for regulatory benefit-

1257

risk assessment, the quality and informativeness of safety data is crucial.

1258

Basic concepts

1259

The concept of adverse drug reactions (ADRs) includes the implication of causality. In clinical trials,

1260

information on adverse events (AEs) with or without a causal relationship to the drug(s) should always

1261

be collected and graded by severity. Following causality assessment, some AEs will be determined to

1262

be ADRs. For an exact definition of what constitutes an ADR or AE, please refer to the ICH E2A

1263

guideline on clinical safety data management. In addition, the concept of treatment-emergent AEs

1264

(TEAEs) denotes AEs that were not present at baseline or have increased in severity grade since

1265

baseline. (See ICH E9 guideline).

1266

The current standard grading system for AEs in oncology is the NCI CTCAE toxicity criteria. Toxicity, in

1267

particular tolerability, may also be further addressed by using patient-reported outcomes, including the

1268

NCI’s PRO version of the toxicity criteria (PRO-CTCAE).

1269

The concept of tolerability suggests ADRs that affect the patient’s quality of life or activities of daily

1270

living, often over a large proportion of the treatment time, e.g. diarrhoea, mucositis and neuropathy;

1271

but can also consist of cytopenias that are not necessarily felt by the patient, but hamper the

1272

possibility of delivering the drug at intended dose and schedule. Tolerability is reflected in other

1273

outcomes such as dose adjustments and discontinuation rate, which should also be thoroughly

1274

scrutinised.

1275

Safety in the oncolcogy context

1276

In oncology it is often difficult to assess causality of adverse events in relation to the investigational

1277

drug due to overlapping symptoms of the underlying malignant disease and toxicity from other

1278

backbone therapies, and the problem may be further emphasised by non-randomised study designs.

1279

This poses particular challenges to the understanding of an anticancer product’s safety profile.

1280

Furthermore, it is not uncommon that certain adverse drug reactions are most prominent during the

1281

first to second treatment cycle(s), following which tolerance appears to develop. On the other hand

1282

there is cumulative toxicity, of consequence mainly to those who have long-term benefit of the drug.

1283

In these regards, cumulative ADR incidences alone do not sufficiently describe a product’s safety

1284

profile.

1285

The major groups of current pharmacological treatments include cytotoxics, targeted drugs, and

1286

immune modulators. In addition there are advanced therapies, such as recombinant viral therapies and

1287

cell therapies. The different dosing regimens and modes of action of these pharmacological entities

1288

affect the toxicity and tolerability profiles in different ways, which must be taken into account in the

1289

planning of the collection and reporting of safety data. Conventional cytotoxic drugs are typically given

1290

at weekly or longer intervals and are characterised by major acute but transient toxicity, followed by

1291

recuperation before the next treatment cycle. Thus the safety profile of cytotoxic drugs presents
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1292

different challenges compared with other treatments that are administered continuously, either until

1293

progression or for a limited treatment period, such as targeted drugs or immune modulators. For some

1294

products tolerability could be the major issue, while for others it can be potentially life-threatening

1295

adverse reactions. Both types of toxicity should be comprehensively investigated. The frequent co-

1296

administration of drugs from these major pharmacological groups further add to the complexity and

1297

demands on the safety collection and analysis.

1298

Basic assessment principles

1299

In the assessment of the benefit-risk balance, the weight given to common ADRs affecting tolerability,

1300

even at low toxicity grades, versus infrequent severe or life threatening ADRs differs depending on the

1301

disease setting. Thus, in the palliative setting, good tolerability may be given priority; while in a

1302

curative setting tolerability may be given less emphasis as long as it does not put the completion of

1303

therapy at risk. Correspondingly, in the palliative setting, infrequent severe or even fatal ADRs may in

1304

some cases be considered to be an acceptable risk; while in the adjuvant setting, where therapy is

1305

given based on group assumptions and many patients would be cured by the prior surgery alone and

1306

even more with the standard adjuvant therapy, the acceptance of life-threatening ADRs is generally

1307

lower. The B/R assessment in the neoadjuvant setting is more complex, as it depends largely on the

1308

primary operability of the tumour. Higher risks may therefore be motivated in patients with primarily

1309

inoperable tumours, such as locally advanced or inflammatory breast cancer.

1310

8.2. Study design from a safety perspective

1311

From a planning perspective it is important to consider how the study design impacts on the safety

1312

information obtained. A common problem with comparative studies is when the experimental drug

1313

shows substantially improved efficacy and patients therefore stay longer on the experimental arm than

1314

on the comparator arm. This introduces a bias by observation time if the collection of AEs is stopped at

1315

the time of study drug discontinuation or shortly thereafter. Furthermore, the “real-life” safety

1316

consequences of the comparator arm will be underestimated; both in the situation when there are no

1317

next-line therapies and the symptoms of disease increase after progression and discontinuation of

1318

study-drug, and when next-line therapies are administered with their consequent ADRs. Such post-

1319

therapy outcomes, particularly in the study arm with lower efficacy, can be of importance to the

1320

benefit-risk assessment by contextualising the risks of the experimental arm.

1321

Extended safety data collection, including off-therapy and on-new therapy, may therefore be included

1322

in the study design, even if not chosen as the primary analysis cut-off for safety outcomes. This should

1323

be considered in particular when maintenance therapy is being investigated, in situations where

1324

analysis of PFS2 will be needed, or when the reversibility of an important ADR is of interest. PRO-

1325

measures may be of additional value in these situations.

1326

In trials where the planned in-clinic treatment schedules differ between the randomised groups, the

1327

study design should aim to minimize differential surveillance, e.g. by phone-calls visits.

1328

Assessment of safety from single-arm studies poses particular challenges as the lack of comparative

1329

data hampers the causality assessment. E.g. for haematology products it is not uncommon that many

1330

of the most frequently observed AEs are events that can be expected as symptoms of the underlying

1331

haematological malignancy, such as myelosuppression, infections, and bleeding. Therefore, whenever

1332

possible, comparative studies are recommended for marketing authorisation. In the post-authorisation

1333

setting, safety data generation may be a post-authorisation commitment, and safety data derived from

1334

a variety of study designs and/or real world data may be required. Such data collection should be

1335

considered prospectively, particularly if an early marketing authorisation is sought e.g. conditional

1336

marketing authorisation.
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1337

The size of the safety data base should be sufficient for benefit-risk assessment in the specific target

1338

population studied. The larger the treatment effect, the more risk in the form of missing safety

1339

information at the time of approval is generally acceptable. Of note, when a treatment regimen is

1340

known to be associated with potentially fatal toxicity, such as high dose therapy in patients planned to

1341

undergo hematopoietic stem cell transplantation, this should normally be reflected in the choice of

1342

primary endpoint, i.e. overall survival whenever feasible. The safety data base is comprised of all

1343

relevant studies and may include studies in similar indications when extrapolation is justified.

1344

For considerations regarding the definition of dose-limiting toxicities (DLTs) in the design of phase I

1345

studies depending on type of agent, please refer to section 6.2.1.

1346

Demonstration of improved safety as study intent

1347

Specific safety issues may sometimes be best addressed in dedicated studies. Such studies could be

1348

considered at any time during the developing programme.

1349

If the aims of a study include demonstration of improved safety, the protocol should specify how this

1350

should be accomplished, including with regard to sample size calculations. It is not acceptable to focus

1351

on one toxic effect only. In addition to a specific item, such as neuropathy, where a clinically relevant

1352

improvement is expected, the outcome measure(s) should provide unbiased information on overall

1353

toxicity and tolerability.

1354

8.3. Safety data collection, analysis and reporting

1355

All toxicity should be described, including cumulative toxicity. Exclusion of assumed disease-related

1356

events from collected data, even if based on reasonable assumptions, may hamper the ability of

1357

detecting a relationship (also) with the drug, and is therefore not allowed. If cure is the objective, long

1358

term follow up for toxicity is highly relevant. Late toxicity typically occurs several years after treatment

1359

and includes second primary malignancies and certain organ toxicities (e.g. CNS, cardiovascular). The

1360

number of patients suffering from late toxicities may increase over time and is therefore an objective

1361

for post licensure pharmacovigilance activities.

1362

In addition to standard reporting of adverse events based on cumulative frequencies by toxicity grade,

1363

complementary measurements are required for a thorough understanding of the safety profile of a

1364

given anticancer drug. It is important to understand how the incidence, prevalence and severity of

1365

certain AEs change with time on treatment, and to what extent dose reductions alleviate the event(s)

1366

that lead to dose reduction in the first place. Understanding relation to exposure is critical.

1367

For key events, i.e. events that are common and affect tolerability, safety by treatment cycle is often

1368

of value. For example, fatigue or diarrhoea grade 3 for limited periods of time may not affect

1369

tolerability to a great degree, while long-term fatigue or diarrhoea grade 2 may be a major issue to the

1370

benefit-risk balance, and may thus motivate specific analysis. Measurements such as incidence and

1371

prevalence per period of time or per treatment cycle, time to event, and duration of event (including

1372

by grade) should normally be considered. Patient-reported outcomes may also be useful in the

1373

evaluation (see Appendix 2).

1374

Time-adjusted analyses for AEs, e.g. incidence by different cut-off dates or event rates per 100

1375

patient-years, may also be indicated if properly justified by the pattern of events. Not all AEs may need

1376

to be reported in such detail, however. Selection criteria can for example include events leading to

1377

dose withdrawal, reduction or interruption, serious adverse events, and events that are likely to affect

1378

tolerability or the benefit-risk balance.
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1379

Evaluation of the effect of dose reduction on the precipitating adverse drug reaction(s) is of

1380

importance. In addition, longitudinal PK/PD-data, where dose adjustments are taken into account, may

1381

provide further insights. It is also expected that effects of preventive measures, such as anti-emetics

1382

or use of growth factors are reported.

1383

Additional characterisation of key adverse events may sometimes be warranted, e.g. severity of

1384

infections associated with neutropenia, laboratory data, hospitalisation rates and duration, resource

1385

utilisation (e.g. transfusions) and outcomes including recovery and fatality rates.

1386

Monitoring of frequency and type (viral, bacterial, fungal) of possible, probable or proven infections

1387

should be undertaken in patients undergoing more intensive cytotoxic/immunosuppressive therapy. For

1388

compounds known or suspected to cause long term immunodeficiency, monitoring for opportunistic

1389

infections for up to one year after the end of therapy should be considered. For immunomodulatory

1390

agents such as checkpoint inhibitors, awareness and monitoring of potential development of immune-

1391

related diarrhoea/colitis, rash, mucositis, liver toxicity, hypophysitis and other endocrinopathies are

1392

important.

1393

All market applications should include cumulative adverse event rates from the pivotal study(ies) at

1394

the specified time points 3 months, 6 months and 1 year, in order to facilitate regulatory safety

1395

assessment. In cases where the time on therapy is significantly shorter or longer, additional or

1396

alternative time-points (e.g. 1 month, 5 years) should be considered.

1397

Causality assessment

1398

Causality assessment is a critical step in establishing a safety profile. A plausible biological/mechanistic

1399

rationale supporting the association between drug exposure and the AE should be sought, if possible,

1400

in order to better understand this relationship and anticipate the severity and time course of the

1401

reaction.

1402

It should be considered that the knowledge of the product’s true safety profile is limited when the

1403

pivotal studies used for the first market approval application are performed. Thus, the investigator

1404

assessments of an adverse event’s relatedness to study drug are more prone to error in these first

1405

studies compared with studies for new indications of approved drugs, in particular for events that are

1406

overlapping with the symptoms of the disease or otherwise expected in the patient population. For

1407

these, relatedness to study drug may tend to be underestimated.

1408

The causality assessment should not rely solely on mechanical algorithms such as “increased frequency

1409

compared with comparator arm” but must include a medical/pharmacological assessment. In situations

1410

of single cases of AEs, unless a strong pharmacological rationale exists, additional information making

1411

a causal relationship plausible should be present, such as positive dechallenge and rechallenge.

1412

Otherwise an ADR should not be concluded until additional cases are observed, in order not to dilute

1413

the product information with unrelated AEs.

1414

Oncology drugs are frequently administered in combinations. Irrespective of design, e.g. BA vs. A or

1415

BA vs. CA, it may not be possible to define causality in relation to the individual drugs. These attempts

1416

should not overshadow the main objective, i.e. to define causality of AEs in relation to the regimens

1417

under study.

1418

8.4. Laboratory abnormalities

1419

While laboratory abnormalities reported as AEs might be interpreted as those that were perceived by

1420

investigators to be clinically relevant, the unbiased registration of laboratory values from clinical trials

1421

is considered a more reliable measure. Both types of data can provide valuable information, but the
Guideline on the evaluation of anticancer medicinal products in man
EMA/CHMP/205/95 Rev.5

Page 35/39

1422

risk of bias in investigator reports of laboratory AEs should be taken into account. In the product

1423

information the data from unbiased collection of laboratory assessment should normally be used. As

1424

with other TEAEs, longitudinal analysis, including impact of dose adjustments, and time-dependent

1425

analyses may be of value.

1426

Baseline factors that may affect the causality assessment with regard to treatment-emergent

1427

laboratory abnormalities should also be taken into account, and additional analyses may be required to

1428

assess causality. For example, if a large proportion of the patients in the study population have

1429

baseline liver metastases it is unlikely that the total frequency of liver enzyme elevations is caused by

1430

the drug. In these situations additional separate analyses may be employed for patients with and

1431

without confounding factors, such as liver metastases in this case.

1432

8.5. Safety issues related to radiation therapy

1433

As radiation therapy is a standard treatment option in many malignant tumours, it is foreseeable that

1434

patients will be receiving radiation therapy. Information on concomitant or sequential use of the

1435

medicinal agent with radiotherapy should therefore be collected throughout the entire study

1436

programme, including data on dose, fraction, target/field and time. The safety data collection and

1437

reporting should address radiotherapy specific items such as radio sensitisation and “radiation

1438

recall”. The detailed information on the administered radiotherapy may be crucial to the possibility to

1439

understand in retrospect unforeseen radio sensitisation reactions when they occur, and to give

1440

recommendations for precautions. Subjects requiring radiation therapy due to progressive disease

1441

while enrolled in a trial of a novel agent or combination of agents should normally be withdrawn from

1442

study therapy, unless other predefined measures to handle such events are in place.

1443

8.6. Using patient reported outcomes in the safety assessment

1444

Patient reported outcomes (PROs), including the NCI’s Patient-Reported Outcomes version of the

1445

Common Terminology Criteria for Adverse Events (PRO-CTCAE), may be a complementary tool for

1446

assessing the tolerability of anticancer products’ safety profiles, including in the evaluation of the effect

1447

of dose-reductions on ADRs. (See PRO appendix to this guideline.)

1448

8.7. Safety reporting in special populations and pharmacogenomics

1449

It is recommended that pharmacogenomics are used whenever possible to characterise the product’s

1450

safety profile and to identify patients at increased risk for severe toxicities.

1451

Safety in special populations, as detailed above (Sections 4 and 7.7), should be summarised from the

1452

full studies programme.

1453

For studies in the paediatric population, adverse events should include the reporting of effects related

1454

to organ maturation and long term effects on growth and development, including fertility. Some of

1455

these aspects will require further follow-up in the post authorisation setting, while non-clinical studies

1456

may provide an important source of information for the benefit-risk assessment at market

1457

authorisation. Other important issues for evaluation in paediatric studies may include whether the

1458

toxicity profile and or/or its impact differ compared with adults or between different paediatric age

1459

groups. The difference in robustness when comparing data sets of markedly different sizes (e.g. adult

1460

vs. paediatric population) should be taken into account. Modelling and simulations may provide

1461

complementary information where data in (parts of) the paediatric population are difficult to obtain.
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1462

8.8. Presentation of adverse drug reactions in the product information

1463

In oncology, symptoms of the disease may be prominent and indistinguishable from the corresponding

1464

drug reaction (e.g. fatigue, weight loss, gastrointestinal symptoms, myelosuppression – depending on

1465

the disease). Similarly, it may be impossible to determine the contribution of toxicity from different

1466

agents when combination therapy is given. This makes communication of drug toxicity to the

1467

prescriber and patient challenging. To address such situations, the following practical recommendations

1468

should be considered together with the principles described in the SmPC guideline on section 4.8.

1469

For events fulfilling the causality requirement of ADR, the frequency categories in the tabulated list of

1470

adverse reactions should be based on the frequencies of all-causality AEs (and irrespectively from

1471

investigators’ assessments) as there may be no way to identify the “true” incidence of the ADR and as

1472

this is the least biased measure. It should be clearly communicated in the SmPC, however, that the

1473

ADR frequencies presented may not be fully attributable to the drug alone but may contain

1474

contributions from the underlying disease or from other drugs used in a combination. In addition, the

1475

median observation time on which the ADR frequencies are based should be given in the SmPC Section

1476

4.8 for contextualisation. Information on frequencies by toxicity grade is often of value to the

1477

prescriber and should normally be included for toxic anticancer agents, e.g. reactions of all grades

1478

compared with grade ≥3.

1479

Comparative data, i.e. information from the control arm in randomised studies, may be presented for

1480

selected reactions of interest for contextualisation. Selection criteria may include e.g. those leading to

1481

discontinuation, dose reduction or interruption, serious adverse reactions, and reactions that are likely

1482

to affect tolerability or the benefit-risk balance, and the information may be placed after the main ADR

1483

table in SmPC Section 4.8 (subsection c).If justified, data from several trials may be presented

1484

separately (e.g. to allow comparison of incidences in studies with different designs). However, when

1485

resulting in a more accurate and reliable estimation, pooled analysis across suitable study will be

1486

preferred also for readability purposes.

1487

Presentation of information on additional informative measures discussed above may also be

1488

warranted (e.g. duration of selected ADRs, time-adjusted ADR frequencies etc.)

1489

For laboratory abnormalities, data from the unbiased collection of laboratory data should normally be

1490

presented in the SmPC, and may also be complemented by comparative data when justified.

1491

If clinically relevant differences are observed in a sub group, e.g. elderly, a subheading may be

1492

inserted to briefly describe these differences.

1493
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1494

Definitions

1495

Chemoprotectant: A compound which counteracts the activity of anti-tumour compounds on normal

1496

tissue without (or clearly less) affecting the anti-tumour activity.

1497

Chemosensitizer (or drug resistance modifier): A compound without own anti-tumour activity

1498

which increases the activity through pharmacodynamic interaction with anti-tumour compound(s).

1499

Cytostatic: Anticancer compound shown to inhibit cell division without direct effects on tumour cell

1500

viability in non-clinical studies.

1501

Cytotoxic: Anticancer compounds inducing irreversible lethal lesions through interference with DNA

1502

replication, mitosis, etc. following short term exposure in non-clinical studies.

1503

Data maturity: A clinical study is considered mature if the distribution of events over time (early –

1504

late) makes it feasible to estimate the treatment effect in the full study population. This refers to the

1505

assumption that there is a biological difference between e.g. tumours progressing early and late and

1506

that the treatment effect might differ. The number of late events should therefore be large enough for

1507

study data to be stable. In practice, if a treatment difference has been established and a clear majority

1508

of events expected over long term have occurred, the study may in most cases be regarded as

1509

“mature”.

1510

Non-cytotoxic: Anticancer compounds not belonging to the class of cytotoxic compounds.

1511

Primary (innate) resistance: Progression without prior objective response or growth inhibition.

1512

Randomised phase II trial: Randomised exploratory study designed to provide data of importance

1513

for the design of Phase III confirmatory studies, e.g. with respect an estimate of the possible

1514

magnitude of the effect using a clinically relevant measure of activity and/or biomarkers.

1515

Refractory: Progression on therapy or within a short period of time after last cycle of therapy.

1516

Resistance: Progression within a defined timeframe after end of therapy.

1517

Secondary resistance: Progression after documented objective response or period of growth

1518

inhibition.

1519

Window of opportunity: Under certain well-defined conditions it is acceptable to conduct a clinical

1520

study with an experimental compound in settings (line of therapy, stage, etc.) where available data for

1521

this compound normally would be regarded as too limited. The conditions for conducting such a study

1522

must be set rigorously so that the interest of the patient is guaranteed. Circumstances to take into

1523

account include benefit-risk of available therapies, available safety/activity data for the experimental

1524

compound, tumour-related symptoms (in most cases absent), expected evolution of the disease if left

1525

untreated or treated with available therapies, ease of frequent monitoring of tumour evolution

1526

(including use of biomarkers), planned intervention post chemotherapy, etc.

1527

ADCC: Antibody dependent cellular cytotoxicity

1528

ADR: Adverse drug reaction

1529

AE: Adverse event

1530

ANC: Absolute neutrophil count

1531

BSA: Body surface area
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1532

BSC: Best supportive care – include antibiotics, nutritional support, correction of metabolic disorders,

1533

optimal symptom control and pain management (including radiotherapy), etc. but does not include

1534

tumour specific therapy

1535

CBR: Clinical benefit response rate. CR or PR or prolonged SD. “Prolonged SD” is defined condition

1536

specific, for breast cancer normally ≥24 weeks.

1537

CR: Complete response

1538

CRF: Case report form

1539

DFS: Disease-free survival (time from randomisation to recurrence or death from any cause)

1540

DLT: Dose limiting toxicities

1541

EFS: Event-free survival in this guideline refers to lack of achievement of CR, relapse and death

1542

without relapse are counted as events in an EFS analysis. Those patients who did not reach CR during

1543

the pre-specified induction phase will be considered as having an event at time 0.

1544

HRQoL: Health related quality of life

1545

MoAb: Monoclonal antibody

1546

MTA: molecularly targeted agents

1547

MTD: Maximum tolerated dose, often defined by dose-limiting toxicity occurring in at least 2 of 6

1548

patients so that further dose-escalation is not undertaken.

1549

NCI: National Cancer Institute

1550

ORR: Objective response rate (the proportion of patients in whom a CR or PR was observed)

1551

OS: Overall survival (time from randomisation to death from any cause)

1552

PD: Pharmacodynamics

1553

PK: Pharmacokinetics

1554

PR: Partial response

1555

PRO: Patient reported outcome

1556

PFS: Progression-free survival (time from randomisation to objective tumour progression or death

1557

from any cause)

1558

PFS2: Time from randomisation to objective tumour progression on next-line treatment or death from

1559

any cause. In some cases, time on next line therapy may be used as proxy for PFS.

1560

RP2D: Recommended phase 2 dose

1561

SD: Stable disease

1562

TEAE: treatment emergent adverse event

1563

TTF: Time to treatment failure (time from randomisation to discontinuation of therapy for any reason

1564

including death, progression, toxicity or add-on of new anti-cancer therapy)

1565

TTP: Time to tumour progression (time from randomisation to observed tumour progression, censoring

1566

for death not related to the underlying malignancy)
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