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1 INTRODUCTION 75 

1.1 Problem statement, scope and objectives 76 

Clinical outcome assessment is a key component of health technology assessment (HTA). It is the 77 
measure of the clinical benefit of the targeted treatment on patient-centred outcomes (see the definition 78 
in Section 3.1). In the context of joint clinical assessment (JCA), outcomes are relevant in two different 79 
steps. The first step is during the scoping process, when member states (MS) are expected to request 80 
their needs in terms of health outcomes (HTA Regulation (EU) 2021/2282 (HTAR), Article 8(6)) when 81 
defining PICO (Population, Intervention, Comparator, Outcome) questions. Defining relevant outcomes 82 
is a key component of this process. The second step is when assessors and co-assessors produce the 83 
JCA report based on the dossier submitted by the health technology developer (HTD) and the PICO 84 
question(s) previously defined for the health technology under assessment. While MS are required to 85 
give due consideration to the JCA reports published (Article 13 (1)), the clinical relevance or 86 
interpretation of the measure of relative effectiveness may differ between MS when drawing conclusions 87 
regarding the clinical added value of a treatment at a national level. Therefore, appropriate reporting of 88 
the methodological and statistical elements and results of the analyses of the outcomes requested is 89 
essential (Article 9(1)). 90 

According to the HTAR (Recital (28)), health outcomes should not be ranked and the assessment scope 91 
should reflect MS needs. Neither the HTAR nor EUnetHTA 21 practical guideline D4.2 (Scoping 92 
process) proposes criteria to be used by MS when defining health outcomes. However, health outcomes 93 
requested during the assessment scoping stage have an important impact on the result of a JCA. 94 
Indeed, the relative effectiveness of the health technology as assessed in terms of health outcomes will 95 
be described as required in the scoping process on the basis of the predefined parameters. However, 96 
the conclusions that MS can draw regarding the clinical added value of a treatment can be impacted by 97 
factors such as appraisal of the validity and reliability of the measurement scales of instruments or of 98 
the relevance of intermediate or surrogate outcomes. 99 

The objectives of this guideline are twofold. The first objective is to provide guidance for MS in defining 100 
relevant outcomes during the scoping process. The second is to help assessors and co-assessors in 101 
assessing and reporting all the necessary elements that MS need to carry out for national appraisal of 102 
the clinical added value of a health technology. Thus, all the requirements for reporting and assessment 103 
mentioned in this guideline suggest that HTDs are supposed to present the necessary elements in their 104 
submission dossiers (Article 9(3)). 105 

In the context of JCA, outcomes cannot be dissociated from the way in which they are statistically 106 
analysed. Complementary elements related to the assessment of the certainty of results associated with 107 
outcomes of interest are provided in EUnetHTA 21 practical guideline D4.6 (Validity of clinical studies) 108 
regarding outcomes assessed in individual clinical studies, and EUnetHTA 21 methodological and 109 
practical guidelines D4.3.1 and D4.3.2 (Direct and indirect comparisons) regarding outcomes assessed 110 
in evidence synthesis studies. EUnetHTA 21 practical guideline D4.5 (Applicability of evidence: practical 111 
guideline on multiplicity, subgroup, sensitivity, and post-hoc analyses) provides complementary details 112 
on specific issues such as multiple hypothesis testing, subgroup, sensitivity and post hoc analyses. 113 

For simplicity, effectiveness is the term used to describe efficacy or effectiveness throughout the rest of 114 
this document. Furthermore, treatment, intervention and health technology are all terms used for any 115 
health technology that can be assessed. 116 

1.2 Relevant articles in Regulation (EU) 2021/2282 117 

Articles from Regulation (EU) 2021/2282 directly relevant to the content of this practical guideline are: 118 

 Recital 2, 119 

 Recital 28, 120 

 Article 8: Initiation of joint clinical assessments, 121 
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 Article 9: Joint clinical assessment reports and the dossier of the health technology developer, 122 

 Article 13: Member States' rights and obligations. 123 

2 DEFINITIONS AND GENERAL CONSIDERATIONS 124 

2.1 Definitions 125 

“Outcome” is any concept that can be used for estimating treatment effectiveness, such as mortality, 126 
remission, health-related quality of life (HRQoL), symptoms and safety. Outcomes are distinct from the 127 
way in which they are measured. The “measure of an outcome” defines in an accurate way how the 128 
outcome is assessed (including use of a specific instrument; see Section 5). For instance, if the outcome 129 
is mortality, the measure of the outcome could be “proportion of deaths 28 days after inclusion”. If the 130 
outcome is pain, the measure of the outcome could be “change in the level of pain on a patient-reported 131 
visual analogue scale of 100 mm at 24 hours after initiation of the treatment”. It is sometimes argued in 132 
the literature that this difference between an outcome and its measure is the difference between 133 
outcome (as the concept) and “endpoint” (as the measure) [1,2]. However, there is no internationally 134 
agreed definition. The two terms are frequently used interchangeably [3]. In this guideline, we only use 135 
the terms outcome and measure of an outcome. Lastly, effect measures are the statistics that are used 136 
to express the effectiveness of a treatment [4]. HTA, according to the HTAR (Recital (2)), “focuses 137 
specifically on the added value of a health technology in comparison with other new or existing health 138 
technologies”. Thus, effect measures are primarily understood as a comparison of the measure of 139 
outcomes between two interventions groups. Broadly, effect measures are either difference measures 140 
(e.g., mean difference in change, risk difference) or ratio measures (e.g., risk  ratio, odds ratio, hazard 141 
ratio). However, other statistics can be used to express other aspects of a treatment effect such as the 142 
absolute effect or a within-group change [5]. 143 

It can also be useful to classify outcomes according to the main source of information via which they are 144 
collected [6]. Identification of adequate source(s) of information can help in defining relevant outcomes 145 
during the assessment scoping stage. 146 

First, the main source of information can come from activity by healthcare professionals. In general, the 147 
resulting outcomes can be called clinician-reported outcomes [7]. These can be divided into two 148 
subcategories. Clinically reported outcomes are assessed by healthcare professionals during clinical 149 
examination of a patient and involve clinical judgments of patients’ observable signs, behaviours or other 150 
physical manifestations. Technologically assessed outcomes require the use of technology such as 151 
laboratory tests or medical imaging. 152 

Second, the main source of information can be the patients. Patient-reported outcomes (PROs) are 153 
defined as “any report of the status of the patient’s health condition that comes directly from the patient, 154 
without interpretation of the patient’s response by a clinician or anyone else” [8]. They are measured by 155 
patient-reported outcomes measures (PROMs), mostly in the form of self-administered 156 
questionnaires. The PRO concept is sometimes equated to HRQoL. However, HRQoL is only a subset 157 
of the outcomes that can be measured using PROMs. Some PROMS measure health status (for 158 
instance, the EQ-5D instrument measures health status as a combination of five broad concepts [9]). 159 
Other outcomes such as symptoms, fatigue, pain, anxiety, depression, functioning, impairment, 160 
disability and impact on daily living can be assessed using PROMs. Sometimes, instruments that would 161 
normally be answered by patients are instead reported by an observer with shared experience. An 162 
example would be a caregiver if the patient is unable to answer the items. These cases are referred to 163 
as PROs answered by "proxies”. This distinction is important because the person who is assessing the 164 
outcome can impact the accuracy of the information. 165 

Third, there are other specific cases. Performance outcomes are close to clinically reported outcomes 166 
but require active patient involvement, (e.g., tests of walking, cognitive tests). There is also increasing 167 
use of patient-generated health data such as outcomes using connected digital health technologies 168 
(e.g., monitoring devices for medical adherence). These devices can allow an automated measure of 169 
outcomes in settings other than the usual visits for clinical studies, such as in home settings [2,10]. Use 170 
of such technologies could lead to benefits such as better compliance or expansion of participation in 171 
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clinical studies for populations with limited access to clinical facilities [11,12]. However, use of such 172 
technologies risks limiting the eligibility for clinical studies to participants with sufficient digital literacy or 173 
sufficient access to technologies such as an efficient internet connection [12]. 174 

Lastly, categories for classifying outcomes are not mutually exclusive, as some instruments require the 175 
collection of elements from multiple sources. For example, the Disease Activity Score 28 (DAS 28) for 176 
rheumatoid arthritis requires clinical, technological and patient-reported elements [13]. 177 

2.2 General considerations 178 

During the assessment scoping stage for JCA, the definition of outcomes requested by MS should be 179 
as appropriate as possible, as this can impact assessment of the results submitted by a HTD in a JCA 180 
report. Therefore, general guidance can be useful for formulating outcomes that are the most relevant 181 
during the assessment scoping stage. 182 

Defining an outcome at the broadest level (e.g., HRQoL without further specifications) maximises the 183 
opportunity to obtain a result. However, the HTD could provide a result using a measure of the outcome 184 
that could be considered inappropriate (e.g., because the measure is appraised as having an insufficient 185 
level of validity). The adequacy of the measure of the outcome provided by the HTD therefore needs to 186 
be appraised by the MS on the basis of the elements reported within the JCA. Conversely, a more 187 
specific request (e.g., HRQoL measured as a change in score for the Medical Outcome Study Short 188 
Form 36 (MOS SF-36) PROM) may help in specifying a measure considered appropriate by a MS, but 189 
with a higher risk of not obtaining results if the outcome was assessed differently in evidence submitted 190 
by the HTD. To alleviate this issue, a general recommendation could be to formulate a request as such: 191 
“[Outcome of interest] measured preferably as [insert measure]”. A related issue is the timing of outcome 192 
assessment. A request such as “rate of major adverse cardiovascular events 2 years after inclusion” 193 
specifies a timing, but also at the risk of not obtaining results, if, for example, follow-up was not 194 
sufficiently long in the clinical study submitted as evidence. Such a request of one specific time point 195 
could also hamper the presentation of results according to statistical modelling such as mixed models 196 
for repeated longitudinal data. A general recommendation could also be to formulate a request as such: 197 
“[Outcome of interest] measured preferably at [insert timing of assessment]”. 198 

Lastly, a more detailed level would be to request a specific effect measure. While this practical guideline 199 
does not endorse any criteria to be filled by MS when requesting health outcomes, we would advise that 200 
specifying an effect measure is not desirable. Indeed, the choice of an effect measure is highly 201 
dependent on underlying assumptions regarding statistical analyses. For example, hazard ratios 202 
estimated using a Cox model require that the proportional hazards assumption approximately holds. If 203 
not, hazard ratios are not valid estimates and another effect measure should be used, such as the 204 
restricted mean survival time. Therefore, it is first the responsibility of the HTD to provide results 205 
expressed in terms of effect measures according to good clinical and statistical practice. Nonetheless, 206 
if an MS wants to specify an effect measure, this should be done using the previously mentioned 207 
template: “[Outcome of interest] with treatment effect expressed preferably as [insert effect measure]”. 208 

  209 
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Summary 

 Outcomes are concepts for estimating treatment effectiveness. 

 The measure of an outcome defines accurately how the outcome is assessed. 

 Effect measure are primarily statistics used to compare the measure of outcomes between two 
intervention groups. Other statistics can be used for other purposes (absolute effect, within-
group change). 

Points of attention for the assessment scoping process 

 Proposing an outcome with a more or less specific definition (e.g., as an outcome only, or by 
specifying a measure, time point for assessment and/or by specifying an effect measure) can 
impact the reporting of results in a JCA. 

 If an MS wants to specify a measure of an outcome, the wording should follow this template: 
“[Outcome of interest] measured preferably as [insert measure]”. 

 If an MS wants to specify a time point for assessment, the wording should follow this template: 
“[Outcome of interest] measured preferably at [insert timing of assessment]”. 

 Effect measures should not be specified by MS. The HTD is responsible for presenting results 
using appropriate effect measures in accordance with good clinical and statistical practice. 

 If an MS still wants to specify an effect measure, the wording should follow this template: 
“[Outcome of interest] with treatment effect expressed preferably as [insert effect measure]”. 

Requirement for JCA reporting 

 Accurate definition (concept, main source of information, measure, timing, effect measure) of 
any reported outcome. 

3 CLINICAL RELEVANCE 210 

3.1 Definition of patient-centred outcomes 211 

Several outcomes are considered adequate in confirmatory clinical trials and in HTA methodology to 212 
measure the clinical benefit to the patient. Some outcomes may be fully acceptable as support for the 213 
risk/benefit ratio assessment of a certain therapy but are less suitable for the needs of JCA. This may 214 
be the case for surrogate outcomes and biomarkers (see the definitions in Section 3.2). In general, long-215 
term or final outcomes (i.e., the occurrence of an irreversible event of primary interest such as death) 216 
are preferred in HTA. In terms of the relevance of different outcomes for PICO questions or JCA, the 217 
research question and the disease and treatment investigated will be most important. The acceptability 218 
of an outcome is subject to MS interpretation of their relevance within their national process for decision-219 
making and thus may differ between MS. Both the EUnetHTA collaboration and the European Medicines 220 
Agency (EMA) have published detailed guidelines on the choice of outcomes in trials and for 221 
assessment of the relative effectiveness of therapies [14,15]. 222 

Not all outcomes are considered equally important to patients. In contrast to physician-centred care, the 223 
term “patient-centred outcomes” refers to outcomes that directly measure mortality, morbidity and 224 
outcomes related to patients’ feelings, beliefs, preferences, needs and functions (such as the ability to 225 
perform activities in daily life) [16,17]. Deciding what is a patient-centred outcome for the PICO question 226 
for a particular therapy should ideally be done in close collaboration with patients and healthcare 227 
professionals who either live with the medical condition and/or are knowledgeable about the condition. 228 
However, the final decision is up to the individual MS. It is expected that there will be an overlap in 229 
choices of what are considered patient-centred outcomes for JCA with PICO question requests in most 230 
cases. 231 

Classifications such as the International Classification of Functioning, Disability and Health of the World 232 
Health Organization (WHO) [18], the Wilson and Cleary biopsychosocial model [19] and the Montreal 233 
Accord on Patient-Reported Outcomes [6] can provide further information on outcomes that can be 234 
assessed in healthcare. 235 
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The EUnetHTA guideline recommends that outcomes relevant for HTA should be long-term or final [14]. 236 
All-cause mortality is an outcome that is objective, easy to measure and definite since the final time 237 
point is death. Mortality might be measured either as overall survival (OS) or mortality rates/survival 238 
rates for a given period (e.g., 1-year mortality or 5-year mortality). For diseases with expected long-term 239 
survival, it might be impossible to obtain mature mortality data from clinical trials at the time at which the 240 
JCA report is generated. If it is not feasible to measure a final outcome , then intermediate or surrogate 241 
outcomes may be acceptable if there is evidence of a strong association or correlation of effects on the 242 
surrogate or intermediate outcome with the effect on the final outcome [14]. Outcome measurements 243 
related to patients’ response to the therapy can be reported either as morbidity events or in terms of 244 
“time to event” (in the case of the occurrence of irreversible binary  events) or as the change in clinical 245 
status or symptoms. A range of clinical evaluation measurements and scales may be used to capture 246 
relevant information about patients’ health status and the disease response to a given therapy. It is 247 
crucial that the “event” is well defined and that only validated tools for measurement are used. Time 248 
points for assessment of different outcomes and the frequency of these assessments may be of 249 
importance for the number of results reported. 250 

Points of attention for the assessment scoping process 

 The EUnetHTA guidelines recommend that outcomes relevant for HTA should be long-term or 
final where possible. 

 If it is not feasible to measure final outcomes, then intermediate or surrogate outcomes may be 
acceptable if there is evidence of a strong association or correlation of effects on the surrogate 
or intermediate outcome with the effect on the final outcome. 

3.2 Determinant outcomes for specific therapeutic areas 251 

Efforts are being conducted to identify a standardised set of outcomes that should be measured and 252 
reported, as a minimum, in all clinical trials in specific areas of health or healthcare, defined as a core 253 
outcome set (COS) [20]. Initially, these initiatives were in medical fields such as rheumatology (see the 254 
OMERACT initiative [21]) in which disease manifestation is mostly chronic and heterogeneous and 255 
affects more than one organ. In these medical settings, defining a set of the most relevant outcomes is 256 
highly challenging, which is why there is a need to define COS at an international level. These initiatives 257 
have subsequently been applied in various medical fields and healthcare settings [20]. The relevance 258 
of COS is highlighted when facing prevalent conditions such as cancer and multimorbidity. The COMET 259 
(Core Outcome Measures in Effectiveness Trials) initiative maintains a COS database [22]. 260 

There are several potential benefits from COS: 261 
- By involving a wide range of stakeholders, such as patients, caregivers and health care 262 

professionals, it is more likely that patient-centred outcomes will be identified. 263 
- By contributing to less heterogeneity in outcome reporting in individual clinical studies, COS use 264 

may facilitate the conduct of meta-analyses. 265 

Initiatives for defining COS are also proposed for specific types of outcomes in a given medical field. A 266 
recent review investigated the scope, outcomes and development methods for consensus-based COS 267 
for cancer, and the approaches and criteria for selecting instruments to assess core PROs [23]. The 268 
conclusion was that there is a lack of recommendations on how to measure core PROs, such that efforts 269 
to standardise outcome assessment via the development of COS may be undermined. It was suggested 270 
that to optimise COS usefulness and adoption, valid and reliable instruments for assessment of core 271 
PROs should be recommended. 272 

A study proposing a methodological approach for assessing the uptake of a COS for rheumatoid arthritis 273 
revealed that the COS was measured and reported in approximately 80% of recent trials of a disease-274 
modifying antirheumatic drug [24]. However, a systematic review concluded that COS uptake in new 275 
studies and systematic reviews needs improvement, as uptake is still low in most research areas [25]. 276 

Even though the recommendations from well-established COS should be considered in the selection of 277 
outcomes for the assessment scoping process, if such COS are available, it should be noted that COS 278 
are not written from a HTA perspective. Therefore, generic multiattribute utility instruments should 279 
complement the use of COS. 280 
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Since cancer is the leading cause of death worldwide and the stepwise approach to performing JCA in 281 
the HTAR establishes oncological medicines as the first group of therapeutics to undergo JCA, it is 282 
important that this document reflects outcomes for assessing the safety and efficacy of new cancer drug 283 
therapies. Specific definitions of outcomes typically used in oncology are provided in Appendix A. 284 

Points of attention for the assessment scoping process 

 In the selection of outcomes, recommendations from well-established COS should be 
considered, if such COS are available. 

 Generic multiattribute utility instruments should complement the use of COS. 

3.3 Surrogate outcomes 285 

General considerations 286 

A surrogate outcome is an outcome that is intended to replace an outcome of interest that cannot be 287 
observed in a trial. It is a variable that provides an indirect measurement of effect in situations in which 288 
direct measurement of a patient-centred effect is not feasible or practical [26]. A surrogate outcome may 289 
be a biomarker that is intended to substitute for a patient-centred outcome, or it may be an intermediate 290 
outcome. 291 

A biomarker can be defined as a characteristic that is objectively (reliably and accurately) measured 292 
and evaluated as an indicator of normal biological processes, pathogenic processes or pharmacological 293 
responses to an intervention [27]. Examples include levels of cholesterol and haemoglobin A1c. 294 

An intermediate outcome is an outcome such as a measure of a function or of a symptom (disease-295 
free survival, angina frequency, exercise tolerance) but is not the ultimate outcome of the disease, such 296 
as survival or the rate of irreversible morbid events (stroke, myocardial infarction) [28]. 297 

The use of surrogate outcomes in assessment of the clinical added benefit of a health technology can 298 
be controversial since the validity of surrogate outcomes has rarely been rigorously fully established 299 
[29–32]. Only a few surrogate outcomes have been shown to be true measures of tangible clinical 300 
benefit. The guideline “Endpoints used in relative effectiveness assessment: surrogate endpoints” 301 
previously developed during EUnetHTA Joint Action 1/2 outlines the methodological issue with the use 302 
of surrogate outcomes [14]. 303 

Safety is a particularly important consideration when using surrogate outcomes. It is important to 304 
accurately capture the risk–benefit profile of an intervention. Even if surrogacy has been demonstrated 305 
for a specific efficacy outcome, unexpected side effects of that intervention may lead to an increase in 306 
mortality or other unfavourable outcomes. Therefore, safety outcomes of interest should be included at 307 
the scoping stage. Other considerations regarding safety are addressed in Section 4. 308 

Points of attention for the assessment scoping process 

A validated surrogate outcome should only be used to replace a patient-centred outcome of interest if 
absolutely necessary: 

 If evidence for a patient-centred outcome is likely to be available, then this should be requested 
during the scoping process instead of surrogate outcomes such as morbidity, overall mortality 
and HRQoL; 

 Only surrogate outcomes for which validity has previously been clearly established should be 
requested where possible. This may not be possible at the scoping stage in many instances, 
although in some cases might have been established by previous JCAs or in other literature 
on the same indication [14]. 

Level of evidence 309 

As detailed in “Endpoints used in relative effectiveness assessment: surrogate endpoints” [14], appraisal 310 
of the association between the surrogate and the final outcome should take into account the level of 311 
evidence: 312 
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 Level 1: evidence demonstrating that treatment effects on the surrogate outcome correspond to 313 
effects on the patient-centred outcome (from clinical trials); comprises a meta-analysis of several 314 
randomised controlled trials; and establishment of correlation between effects on the surrogate 315 
outcome and the patient-centred outcome; 316 

 Level 2: evidence demonstrating a consistent association between the surrogate outcome and 317 
the final patient-centred outcome (from epidemiological or observational studies); 318 

 Level 3: only evidence of biological plausibility of an association between the surrogate outcome 319 
and the final patient-centred outcome (from pathophysiological studies and/or an understanding 320 
of the disease process). 321 

Association between the surrogate outcome and the patient-centred outcome 322 

The HTD should demonstrate the strength of the association between the surrogate outcome and the 323 
patient-centred outcome and the treatment effect. This is often done via regression analysis for single 324 
studies, or meta-regression in the case of multiple studies. Ideally the association will be demonstrated 325 
at both the individual level and the trial level. 326 

For all outcomes requested in the assessment scope, the HTD should provide data, regardless of how 327 
immature they are. The presence of surrogate outcome data, regardless of their validity, does not 328 
change this requirement. For example, if an intervention is expected to impact OS, data on OS should 329 
always be presented, even if the length of follow-up or the number of events is insufficient. 330 

Uncertainty 331 

A surrogate outcome may lead to greater uncertainty surrounding the benefit of the technology under 332 
assessment. 333 

Requirements for JCA reporting 

The assessor should report: 

 The level of evidence for the association between the surrogate outcome and the final patient-
centred outcome. 

 Details on whether this association is based on biological plausibility and/or empirical evidence. 

 A description of whether this association has been studied in the disease stage, population and 
intervention of interest. 

 In cases for which the association between the surrogate outcome and the final patient-centred 
outcome has previously been examined but for a different disease stage, population or 
intervention, the assessment report should consider the implications for the validity of this 
association in the current population and intervention of interest. 

 The strength of the association between the surrogate outcome and the patient-centred 
outcome. 

 The strength of the association between the treatment effect on the surrogate outcome and the 
patient-centred outcome. 

 Any uncertainties associated with the evidence, and quantified if available. 

 The limitations of the use of a surrogate outcome should be explicitly explained. 

 Details of any additional information required that could decrease the uncertainty surrounding 
this outcome. 

 An indication of whether or not a patient-centred outcome is likely to be available at a later 
date. 

 Clearly outline any remaining areas of uncertainty. 

There are a number of frameworks that may be useful when assessing surrogate outcomes. These 334 
include reports by Ciani et al. [31, 33], Grigore et al. [34] and Bujkiewicz et al. [35] and guidelines on 335 
preparing a submission to the Australian Pharmaceutical Benefits Advisory Committee [36]. 336 
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4 SAFETY 337 

4.1 Terminology for JCA 338 

It is important that a JCA uses consistent and precise terminology to avoid confusion and misleading 339 
conclusions. 340 

This guideline is not intended to duplicate the definitions already provided for safety terminology [37]. In 341 
the context of JCA, the term “adverse event” (AE) must be used, and the terms “adverse reaction”, 342 
“adverse drug reaction”, “side effect”, “serious incident”, “device deficiency”, “adverse device effect” and 343 
“adverse effect” should be avoided. The term “safety” must be used, and “tolerability” and “toxicity” 344 
should be avoided. 345 

Requirements for JCA reporting 

 Use the term “safety”, and not “tolerability” or “toxicity”. 

 Use the term “adverse event”, and not “adverse reaction”, “adverse drug reaction”, “side effect”, 
“serious incident”, “device deficiency”, “adverse device effect” or “adverse effect”. 

4.2 Safety: overall and specific adverse events 346 

During the assessment scoping stage, MS define their required safety outcomes. If specific adverse 347 
events are of interest for MS, they should require these explicitly (e.g., symptomatic osteonecrosis of 348 
the jaw with bisphosphonates). 349 

When “safety” is required as an outcome in the assessment scope without further specifications, only 350 
overall safety results (i.e., all AEs combined) will be reported in the JCA report. If some specific AEs 351 
were required in the assessment scope, they will be reported in the JCA report. In cases requiring both 352 
“safety” and a specific AE, both results will be reported in the JCA report, but limited to the AEs required 353 
for the specific part. 354 

Points of attention for the assessment scoping process 

 Any need for a specific AE must be explicitly requested. 

 A broad request (“safety”) will not be associated with any description of a specific AE. 

Requirements for JCA reporting 

 Specific AEs that are requested must be reported. 

4.3 Information to be reported for safety outcomes 355 

Safety outcomes can be defined according to different terminologies. MedDRA (Medical Dictionary for 356 
Regulatory Activities) is used for interventional studies [38]. Other terminology can be used in 357 
observational studies, such as the International Classification of Diseases (ICD) [39] and the WHO 358 
Adverse Reaction Terminology (WHO-ART), although this is no longer maintained. Therefore, a JCA 359 
must describe the terminology used when reporting safety outcomes. 360 

Safety outcomes can be graded for severity using different scales. CTCAE (Common Terminology 361 
Criteria for Adverse Events) is typically used for interventional studies in oncology but can also be used 362 
in nononcology trials [40]. A WHO scale has also been developed [41]. Therefore, when the severity of 363 
AEs has been graded in the primary study, the JCA must describe the scale used. 364 

Seriousness (serious, nonserious) should also be reported. A serious adverse event (SAE) is an AE 365 
that results in death, is life-threatening, requires hospitalisation or prolongation of existing 366 
hospitalisation, results in persistent or significant disability or incapacity, or is a birth defect. 367 

Any suspected unexpected serious adverse reaction (SUSAR) should be reported, even if these are 368 
(by definition) not requested during the assessment scoping stage. These are defined as AEs assessed 369 
as being unexpected by the sponsor and/or study investigator and meet ing the criteria for being 370 
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classified as serious. The term “adverse reaction” can be used as an exception in this situation for 371 
consistency with the regulatory process. 372 

Discontinuation due to an AE (or “adverse event leading to withdrawal”) must be reported. Interruption 373 
due to an AE must also be reported  374 

Causality (attributability) between a heath technology and an AE could be described by many terms and 375 
scales. There is no rationale, and a high risk of bias in unblinded studies, to only report AEs potentially 376 
related to the health technology under study. A safety outcome must always be reported irrespective of 377 
causality. 378 

Reporting for overall safety (see above) requires grouping all AEs, without any description of specific 379 
AEs. 380 

Requirements for JCA reporting 

 Specify the terminology used for coding of AEs. 

 Reporting for all AEs combined (overall safety) and specific AEs (if applicable), irrespective of 
seriousness, as well as SAEs. 

 Reporting of severity, with the scale used. 

 Reporting of discontinuation and interruption due to AEs. 

 Primary reporting irrespective of causality. 

 Reporting of SUSARs. 

5 VALIDITY, RELIABILITY AND INTERPRETABILITY OF SCALES 381 

5.1 Definitions and general considerations 382 

Instruments mapping a predefined collection of information onto a scale measuring a specific outcome 383 
(e.g., HRQoL, objective response rate) are used in clinical studies assessing the effectiveness of 384 
treatments [42]. Such instruments come with instructions for collecting the set of pieces of information 385 
necessary (i.e., the items). A measurement model allows transformation of the responses to the items 386 
onto one scale for a unidimensional concept, or a profile of multiple scales for a multidimensional 387 
concept [42]. For example, for PROMs, a frequent measurement model computes the sum of the codes 388 
for responses to the items of a given scale, but more complex measurement models can be involved. 389 
Outcomes are frequently measured on a continuous scale. The resulting measure can be called a score 390 
[43]. Categorical scales are also used. 391 

The same outcome (e.g., functioning) can be assessed with different instruments that use different 392 
sources of information (see Section 2.1) [6]. PROMs (as well as clinically reported measures) can 393 
generally be regarded as less objective than performance measures or some technological measures, 394 
because they (implicitly or even explicitly) entail subjective appraisal by the patient (or the healthcare 395 
professional). For example, a performance measure of physical functioning can assess an objective 396 
manifestation (e.g., the number of metres a patient can walk in 6 min), while a PROM item for the same 397 
outcome can involve the patient’s judgment (e.g., asking the patient if it feels difficult to run 100 m) [44]. 398 
If the patient's view is of explicit interest, the corresponding assessment should be conducted by the 399 
patient and not by healthcare professionals, as it is known that the latter are not always able to provide 400 
fully valid information for the patient's view [45]. These differences in perspective need to be considered 401 
in formulating requests during the assessment scoping stage and in allowing MS to assess the relevance 402 
of chosen scales submitted as evidence by HTDs. Distinguishing these differences in perspective in 403 
detail and thus the actual outcome collected can require full access to the verbatim items and sometimes 404 
even literature on scale development and validation. 405 
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Summary 

 Who and/or what is the main source of information (healthcare professionals, medical 
technology, patients) for answering items can change the perspective of measurement for the 
same outcome. 

 Understanding accurately what outcome is measured by an instrument can be facilitated by 
access to the full verbatim instrument and/or instructions, as well as literature on scale 
development and validation. 

Points of attention for the assessment scoping process 

 Specifying the main source of information can have relevance for a given outcome. 

Requirements for JCA reporting 

 References, as provided by the HTD, allowing retrieval of the full verbatim measurement 
instrument and/or instructions. 

5.2 Validity and reliability of scales 406 

For appropriate usage, any measurement device needs to meet a sufficient level for two main properties: 407 
validity and reliability [42]. However, in the context of this document, only the instruments that are 408 
defined in the previous section are considered. As the focus here is on outcomes, considerations related 409 
to the validation of diagnostic tests or any device measuring phenomena with no prognostic value are 410 
beyond the scope of this guideline. This guideline will also not cover considerations about the 411 
measurement properties of routine clinical examination procedures, routine biological and laboratory 412 
tests (e.g., measurement of serum creatinine levels), or routine use of medical imaging (e.g., 413 
measurement of the size of a particular anatomical structure). 414 

Validity refers to the extent to which an instrument measures what it is supposed to measure [42]. For 415 
example, if a PROM is designed to measure anxiety levels, it must not measure depression levels. 416 
Depending on the type of insufficiency, instruments with an insufficient level of validity will either lead to 417 
indirectness (i.e., an estimate for an outcome that is different to the outcome of interest) [46] or bias in 418 
measurement (i.e., systematic errors). Reliability refers to the extent to which a measure produces 419 
similar results under consistent conditions [42]. Measures that are reliable are accurate, reproducible 420 
and consistent from one testing setting to another. Thus, reliability assesses the extent to which a 421 
measure is free from measurement errors (i.e., random errors). 422 

The process of studying the measurement properties (i.e., validity and reliability) of instruments involves 423 
conducting specific surveys and (clinical) studies, which has already occurred in part during scale 424 
development. For example, for development of a PROM, patient surveys or interviews (qualitative 425 
studies) are usually conducted to identify valid items and frame corresponding questions. Responses to 426 
these items are collected from a sample of patients and specific statistical analyses are performed to 427 
select the necessary items and to establish the measurement model. 428 

Validity and reliability are not one-dimensional properties and they cannot be assessed using just one 429 
index for each; they can be categorised into several subproperties. Moreover, they are frequently not 430 
fully assessed in a single study; investigation of these properties is an ongoing process. De Vet et al. 431 
[42] provide a more detailed methodological background. A consensus taxonomy of the psychometric 432 
properties of PROMs has been developed by the international Consensus-based Standards for the 433 
Selection of Health Measurement Instruments (COSMIN) group [47]. 434 

Some facets of validity and reliability can have more or less relevance depending on the purpose of the 435 
outcome being assessed. For example, if the purpose of an instrument is to assess a multidimensional 436 
outcome (e.g., the MOS SF-36 measures HRQoL as a profile of eight dimensions), then an essential 437 
element of the validity of the instrument is its structural validity (i.e., the degree to which the scores of 438 
an instrument are an adequate reflection of the dimensionality of the outcome to be measured) [42]. The 439 
reliability of instruments assessing clinically reported outcomes can be operator-dependent. Therefore, 440 
high inter-rater reliability is paramount (i.e., when the assessment on the same patient is performed by 441 
different well-trained professionals, it leads to the same result) [42]. PROMs are completed by patients, 442 
so high test–retest reliability has more value for these (i.e., if the assessment is performed by the same 443 
patient at two time points with identical conditions, the result is the same) [47]. 444 
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A measurement on a scale is valid and reliable only if it was computed using the measurement model 445 
as validated by the authors of the instrument [42]. In particular, if a PROM leads to a measure of a profile 446 
of scales, a unique overall score can only be computed if the measurement model allows it. Instruments 447 
are usually constructed in one language first (e.g., English) and can be translated thereafter. Translation 448 
is at risk of altering the measurement properties of an instrument because of cultural differences, 449 
especially for PROMs [48]. Therefore, PROM translation follows specific rules (transcultural 450 
adaptation [48]), notably including a specific validation phase after translation. 451 

A sufficient level of validity and reliability for an instrument does not ensure that a measure of treatment 452 
effectiveness has high certainty of results, as the design, conduct and analyses of the study can lead 453 
to biases and/or random errors. Therefore, assessment of the certainty of results in a JCA report must 454 
follow the principles detailed in the relevant EUnetHTA 21 practical guidelines: D4.6 Validity of clinical 455 
studies (for individual clinical studies), D4.3.2. Direct and indirect comparisons (for evidence synthesis 456 
studies) and D4.5 Applicability of evidence: practical guideline on multiplicity, subgroup, sensitivity and 457 
post-hoc analyses. 458 

Summary 

 The two main properties of any measurement instruments are validity and reliability. 

 The validation of instruments is performed by specific clinical studies with appropriate design 
and statistical analyses. 

 Depending on the purpose of an instrument, different aspects of validity and reliability can have 
more or less relevance. 

 A taxonomy of psychometric properties for PROM is proposed by the international COSMIN 
group. 

 Translation of PROMs requires transcultural adaptation. 

Points of attention for the assessment scoping process  

 If a specific instrument is requested for measuring an outcome, the quality of the instrument 
(measurement properties, purpose) is critical. 

Requirements for JCA reporting 

 Short and appropriate description of the purpose and structure of an instrument, especially 
PROMs (number of scales, definition of the outcome measured by each scale, number of items 
per scale). 

 References, as provided by the HTD, allowing the access to the specific (clinical) studies 
assessing the measurement properties (and measurement model) of the instruments that are 
used. 

5.3 Interpretability of scales 459 

Interpretability can be defined as “the degree to which one can assign qualitative meaning – that is, 460 
clinical or commonly understood connotation – to an instrument’s quantitative scores or change in 461 
scores” (47). Quantitative measures are usually expressed on a continuous or discrete scale with 462 
arbitrary boundaries (e.g., a score from 0 to 100) with, for a given value, no particular meaning attached 463 
to it. Thus, to enhance the interpretability of the results, at least one value on the scale has to be linked 464 
to a specific meaning regarding treatment effectiveness. 465 

Enhancing the interpretability can be done by classifying patients into categories defined by relevant 466 
thresholds. For example, using the DAS-28 score, patients can be categorized into three groups: active 467 
disease (when the score is greater than 5.1), low disease activity (when the score lies between 2.6 and 468 
3.2), and remission (when the score is less than 2.6) (13). Here, relative treatment effectiveness can be 469 
expressed by a difference in the proportion of patients who have switched from categories (and/or by 470 
using an effect measure such as a risk ratio). While this expression of treatment effectiveness can 471 
enhance interpretability, this analysis on the categorical scale should complement the analysis on the 472 
continuous scale. In addition, to avoid the risk of data dredging and inflated type-1-error-rate, one 473 
measure of treatment effect should be pre-specified in the protocol and statistical analysis plan as a 474 
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primary analysis (see the EUnetHTA 21 practical guideline “Applicability of evidence: practical guideline 475 
on multiplicity, subgroup, sensitivity and post-hoc analyses”). 476 

In general, responder definition can be used to decide whether each patient has achieved a treatment 477 
benefit. This can be done either by assessing whether or not a patient reached a prespecified level of 478 
success, or by assessing whether the change in scores is as least equal to a pre-specified threshold 479 
(8). This threshold can be obtained by different methods, which are partly subject of scientific debate 480 
and are accompanied by different terminology. Most of the methods are based on linking the change in 481 
scores to a phenomenon that can come from various perspectives [49]. For example, it can be medical 482 
outcomes such as disease severity, symptoms, prognosis, or functional impact (e.g., a minimum change 483 
in score associated with a specific gain in functioning). 484 

The patient’s perspective is frequently used by linking a change in score to the subjective meaning of 485 
what is a relevant change according to patients. This approach is called the minimal important 486 
difference (MID) and can be defined as the minimal change in score perceived as an improvement or 487 
deterioration by the patient [50–52]. This is also frequently called the minimal clinically important 488 
difference (MCID) [50], although it has been used less in recent years. Hundreds of clinical studies have 489 
been performed to propose plausible MID values for hundreds of PROMs [53]. Although this approach 490 
was initially developed for PROMs, it can be useful for other measurement instruments. 491 

The methods that are usually considered the most appropriate for estimating MIDs are anchor-based 492 
methods, as they explicitly link a change in score to the patient’s perception [51]. A change in score is 493 
linked to the response for a unique item: a patient global rating of change (PGRC). A PGRC is an 494 
overall assessment of a change compared to baseline performed by the patient. For instance, a PGRC 495 
can be phrased as follows: “Since the beginning of your treatment, overall, do you think your quality of 496 
life is now…”. Proposed responses could be “a lot better”, “a little better”, “about the same”, “a little 497 
worse” and “a lot worse”. 498 

MIDs are also frequently estimated using distribution-based methods [51]. In contrast to anchor-499 
based methods, only the overall variability in scores is used in distribution-based methods. Thus, they 500 
are criticized as they do not explicitly refer to the meaning of the change for patients (51). Two 501 
approaches are most common. The first is based on estimation of Cohen’s d, which is computed by 502 
dividing the mean change in score by the standard deviation for the score at baseline. On the basis of 503 
results from experimental psychology, Cohen proposed a rule of thumb whereby d values of 0.2, 0.5 504 
and 0.8 approximate effect sizes considered as small, moderate and large, respectively [54]. Although 505 
not initially developed for responder definitions, d values of 0.2 and 0.5 are still proposed as plausible 506 
MID values. A second approach relies on disentangling changes in score from measurement errors. For 507 
example, on the basis of empirical observations, 1 standard error of measurement has been 508 
suggested as a plausible MID [55]. 509 

MIDs are sometimes identified on the basis of expert opinion [51]. Such MIDs are only a representation 510 
of what experts think about a change that patients consider significant. 511 

Another possible responder definition, albeit less common, is the concept of patient acceptable 512 
symptomatic state (PASS), mostly used in rheumatology [56]. Instead of focusing on the change in 513 
score that is perceived as beneficial by patients, the idea is to find the minimum score above which 514 
patients consider their health state as acceptable. 515 

Lastly, a graphical display for each treatment group of the change in score using a cumulative 516 
distribution function (estimated as the cumulative proportion of patients above a threshold for the 517 
change in score) is frequently recommended to enhance the interpretability [51]. This allows estimation 518 
of the difference in proportion of patients who experienced a change in score at least as large as any 519 
threshold that can be defined for the change in score continuum (e.g., for multiple plausible MID values). 520 

  521 
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Summary 

 To enhance interpretability, a responder definition that classifies which patients are supposed 
to have experienced a treatment benefit or not is useful. 

 A responder definition can be derived from numerous perspectives. 

 As a responder definition leads to discretisation of variables initially measured on a continuous 
scale, outcomes can be analysed with corresponding summary statistics and effect measures 
to complement the analysis on the continuous scale. 

Requirements for JCA reporting 

 The characteristics of the scale on which outcomes are measured (continuous, discrete or 
qualitative; boundaries; unit of measurement, if any; labels for the categories; direction of 
interpretation). 

 The responder definition, if proposed (methods for estimation, perspective, rule for classifying 
patients). 

 References, as provided by the HTD, to allow full access to the literature justifying the 
responder definitions used. 

 The measure of an outcome that was prespecified as part of the primary analysis (e.g., on a 
continuous or categorical scale). 

 Along with results expressed according to the responder definition (summary statistics, effect 
measure), results expressed using the original quantitative scale. 

 Results expressed via a graphical representation such as a cumulative distribution function are 
highly encouraged. 
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APPENDIX A: SPECIFIC DEFINITIONS OF OUTCOMES USUALLY USED IN 675 

ONCOLOGY  676 

As in other treatment areas the OS has been regarded as the final patient-centred outcome in oncology 677 
(57). Improvement in OS clearly demonstrate clinical benefit which is meaningful to the patients. 678 
However, measuring OS often requires a large number of patients and long follow-ups. Long-term 679 
survival OS-data for the technology under assessment may be influenced by treatment given in further 680 
steps, sequential use of other agents, or even cross-over treatments, making it difficult to attribute the 681 
OS result to a specific medical intervention.  682 

In oncology most often reported disease related outcomes are progression free survival (PFS) as 683 
surrogate for OS, event free survival (EFS), or disease-free survival (DFS).  684 

Since the therapy of cancer disease is often sequential and choice of therapy varies with the type of 685 
tumour and stage, there are some outcomes that are typically used in particular settings to capture the 686 
effect at a given time-point. Some of those outcomes are presented below. 687 

Progression free survival (PFS) is defined as the time from randomization until first evidence of 688 
disease progression or death. PFS is measured by censoring pat ients who are still alive at the time of 689 
evaluation or those who were lost to follow up and thus the data are available earlier, within the 690 
timeframe of the trial. PFS seems to be frequently used surrogate endpoint in oncology since it can be 691 
reported within a shorter time of follow-up and the results may be obtained with a lower number of 692 
patients. However, the correlation between PFS and OS seems to differ across cancer types and 693 
therapy lines (58). The corelation between PFS and OS not always is confirmed by the final results, 694 
especially in studies of targeted therapy or immunologic agents (59).  695 

Time to progression (TTP) is defined as the time from randomization until first evidence of disease 696 
progression. Since PFS and TTP are similar, it is important for studies to clarify what is meant by 697 
evidence of disease progression. Clear definition of TTP is important to avoid confusion when comparing 698 
results from different studies (57). 699 

Disease free survival (DFS) is defined as the time from randomization until evidence of disease 700 
recurrence. DFS is often used as a surrogate outcome for therapies in adjuvant setting. DFS has been 701 
used as a surrogate outcome for OS in clinical trials for stage III colon cancer, in an adjuvant setting in 702 
lung cancer, and in breast cancer. The definition of ‘disease-free interval’ is not always clear and the 703 
validity of an incidental finding of cancer regardless of symptoms has been questioned. It is strongly 704 
recommended that the recurrence be defined when utilizing DFS as an outcome (57).  705 

Event-free survival (EFS) is defined as the time from randomization to an event which may include 706 
disease progression, discontinuation of the treatment for any reason, or death. According to Gyawali at 707 
al., while EFS and DFS used to be interchangeable, the patient is not technically “disease-free” at the 708 
time of randomization in a neoadjuvant setting; EFS is now the outcome reserved for neoadjuvant 709 
settings while DFS is applied in adjuvant settings (60). If EFS is used as a surrogate outcome for OS it 710 
needs to be validated for each unique tumour type, treatment, and stage of disease.  711 

Objective response rate (ORR) is a measure of antitumor activity and defines a proportion of patients 712 
that respond either partially or fully to the therapy according to a predefined set of response criteria. 713 
RECIST (Response Evaluation Criteria in Solid Tumours) is the most common used set of evaluation 714 
criteria. RECIST provides a simple and pragmatic methodology to evaluate the activity and efficacy of 715 
new cancer therapeutics in solid tumours, using validated and consistent criteria to assess changes in 716 
tumour burden (61). 717 
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Use of clinical endpoints in cancer treatment continues to expand and evolve as new cancer therapies, 718 
like immunotherapy, are developed. There is a need to differentiate outcomes for various treatment lines 719 
in oncology. Immune therapy in cancer treatment introduced extended use of biomarkers intended to 720 
serve as new surrogate clinical endpoints.  721 


