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Real-world evidence (RWE) from outside Canada or the UK is sometimes included in submissions to
health technology assessments by Canada’s Drug Agency/L'Agence des médicaments du Canada (CDA-
AMC) and National Institute for Health and Care Excellence when local data are lacking, particularly in
rare diseases. However, differences in population demographics, healthcare systems and clinical practice
patterns between different jurisdictions can pose challenges for contextualizing nonlocal data for health
technology assessments. This primer outlines the challenges of using nonlocal RWE for decision-making,
presents assumptions necessary for transportability of RWE, and describes quantitative methods to address
these challenges. This primer is written for a broad audience, including industry stakeholders, researchers
and clinicians, who are seeking accessible guidance on the use of nonlocal RWE and developments in the
field of transportability.
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Clinical research aims to determine the safety and effectiveness of new therapies with the goal of improving overall
health outcomes. Increasingly, real-world data (RWD) collected outside the controlled settings of clinical trials,
such as via electronic health records, administrative claims and patient registries, are used alongside clinical trials
to generate evidence (‘real-world evidence’ or RWE) on long-term safety and effectiveness, cost—effectiveness and
resource utilization of therapies in routine care [1,2). However, the growing use of RWE across different health
systems, including submissions of RWE from other countries for health technology assessments (HTA), can present
challenges for decision making. This primer summarizes these challenges, outlines the statistical framework for
transportability of evidence across settings, and reviews selected CDA-AMC and NICE submissions that highlight
practical considerations for generalizability and transportability in HTA.

Generalizability refers to the extent to which study findings apply to the broader population from which study
patients were selected (Figure 1). For example, studies with strict eligibility criteria that do not reflect the wider
real-world patient population that study patients were recruited from may have low real-world generalizability (3.
In contrast, transportability concerns applying treatment effect estimates to a target population that is partially or
entirely distinct from the study population 4]. It is particularly relevant when using RWE generated in one country
to inform decisions in another. Formally, generalizability is a special case of transportability, and both share the same
methodological framework [4. However, transportability often requires stronger assumptions when populations
differ substantially (these assumptions are described in the following sections and in Table 1).
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Figure 1. Visualization of generalizability and transportability. In some cases, such as the one shown below for
transportability, the target population may include individuals not represented in the study population (green
individuals). In these cases, external information may be required to complement data from the study population to
achieve transportability. Colors represent heterogeneity in prognosis or response to treatment.

Table 1. List of foundational assumptions required for transportability.

Assumption What it means Why it can fail How to address it

Consistency Patients in both settings are Treatment versions differ across Define treatment precisely
receiving the same version of countries. For example, subsequent  (e.g., include dose ‘drug X at dose Y’)
treatment (dose, regimen and therapies vary in availability or
combination) usage or dose varies

Positivity The patients we want to apply No overlap in key traits (e.g., race, Use proxies (e.g., genetic variant
results to are actually represented in  biomarkers and insurance coverage) status instead of race); bring in
the nonlocal data between local and nonlocal contexts external data or restrict the target

population of patients to just those
for whom nonlocal data are

available
Conditional Exchangeability Any relevant differences between Important variables Link to other datasets for proxies
populations (e.g., prognostic (e.g., socioeconomic status, (e.g., income); if unmeasured,
variables) can be measured and adherence and quality-of-life) may conduct sensitivity analysis

adjusted for not be recorded or available in
routine data

Challenges of using nonlocal evidence in health technology assessment
When evaluating RWE from different geographic or healthcare contexts, it can be challenging to determine how
differences in patient characteristics, clinical practices, access to care, healthcare systems and medication use affect
its relevance to the local context. Importantly, RWE from countries outside the HTA jurisdiction is increasingly
used in HTA, prompting the development of guidance on its use (e.g., see section on ‘External validity bias’ in
NICE’s real-world evidence framework [5]). Examples on the use of nonlocal RWE for HTA include the use of
RWD from the US to inform survival extrapolations (e.g., atezolizumab for treatment of metastatic lung cancer;
NICE technology appraisal TA520), and to derive external comparator arms (e.g., sotorasib for KRAS G12C
mutation-positive lung cancer; NICE technology appraisal TA781).

Nonlocal RWE, by which we refer to RWE originating from outside the specific geographic, health system or
population context being evaluated for HTA, is essential when local data are unavailable. For instance, countries
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with stronger clinical research infrastructure and funding to support extensive RWD collection, such as the US,
may offer a broader evidentiary base than local RWD at the time of HTA submission for the following reasons:

Lack of local usage data, such as for newly introduced technologies, or those with limited adoption so far.
Insufficient sample sizes or follow-up, especially for rare populations or new therapies.

Privacy and data sharing limitations.

Limited local infrastructure or expertise for capturing or analyzing RWD.

In such cases, nonlocal RWE may be the only available or timely source of real-world insights. The goal of
transportability analysis is to adapt nonlocal RWE to the local context by using statistical adjustments to ensure its
relevance to the specific population and healthcare system of interest.

In practice, drug manufacturers may collect RWD in one country — such as Japan or China — and submit it to
HTA bodies in Europe or Canada. Limited local sample sizes or short follow-up lengths may necessitate use of
nonlocal RWE to improve precision, particularly in rare disease settings or for drugs that are granted accelerated
regulatory approval, which are typically approved due to high unmet disease burden or breakthrough therapeutic
activity. If both local and nonlocal data are available, combining them can be challenging due to differences in
data collection, processing, governance and measurement methods (e.g., claims vs electronic records) in addition
to differences in patient and healthcare characteristics.

Clinician perceptions of nonlocal evidence

Clinical input routinely informs HTAs, expert committee deliberations and guideline development. While no
systematic review has specifically examined clinician perceptions of nonlocal RWE in HTA ({6 reviewed HTA
recommendations on the topic), clinicians often advise on the appropriateness of end points and the generaliz-
ability of data to patients seen in practice. We expect that clinicians often will discriminate between local and
nonlocal evidence, considering differences in patient populations, clinical practice, treatment regimens, healthcare
infrastructure and lifestyle factors. For instance, they may perceive disease incidence or cost estimates from other
countries as less relevant to their own. In contrast, they may more readily accept results from randomized clinical
trials conducted in other countries. There is considerable variation in clinician perceptions toward the use of RWE
in general; however, most clinicians judge it favorably for addressing uncertainties in the use of novel treatments in
clinical practice [7].

As an example of criticism of nonlocal evidence by clinicians, consider differences in treatment patterns across
jurisdictions described by Sharp ez 4/. [8]. Based on a systematic review of trials in kidney cell carcinoma, the authors
reported low rates of second-line immunotherapy in clinical trial control arms due to high costs of immunotherapy
drugs in some countries where patients were enrolled [8]. This can lead to an overestimation of benefits from the
new therapies evaluated in the trials when applying their results to settings where such therapies are more common
(this corresponds to violation of the consistency assumption described in Table 1). Indeed, intention-to-treat effect
estimates may have limited generalizability or transportability when subsequent therapies and adherence patterns
differ. Emerging approaches, such as the local average treatment effect (9] or per-protocol effects adjusted for
nonadherence [10] can improve comparability across jurisdictions by aligning estimates with realistic adherence
patterns, despite some challenges in interpretability and estimation relative to intention-to-treat effects.

Evaluating the generalizability of nonlocal data

Clearly, clinical and HTA decision-making should rely ideally on local data. Findings from studies conducted
in different geographies, time periods or comparator landscapes may be difficult to interpret for current clinical
decision making. Evaluating the transportability of such studies requires substantive cross-country knowledge of
differences in clinical practice, patient demographics and treatment standards.

This primer supplements recent reviews on transportability [6,11] and growing research in the area (Figure 2),
building on our previous work [12,13] and experience with CDA-AMC and NICE. We provide an overview of
the challenges in using nonlocal data for HTA and demonstrate, using a targeted review of HTA appraisals, that
common criticisms by CDA-AMC and NICE span all three assumptions required for transportability, which we
describe next.
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Figure 2. Change in number of published generalizability and transportability studies over time.

Assumptions for transportability

When evaluating transportability of RWE in the context of a specific setting or study, it is essential to understand
the foundational assumptions that determine whether transportability is feasible, what is needed to support it,
and where intentional or unintentional errors may arise. There are three core assumptions for transportability:

consistency, positivity and conditional exchangeability (4]. These are described further below and summarized in
Table 1:

o Consistency requires that treatment outcomes are consistent between the study and target populations. Practically,
this implies that differences in treatment characteristics (e.g., dosage, regimen and combinations) and post-
treatment exposures, such as subsequent therapies, that can affect patient outcomes of interest, do not differ
between the nonlocal and local contexts. For instance, if Japanese patients receive a higher dose of a drug than
Canadian patients, and if a higher dose enhances the treatment’s effect, then results from a Japanese RWE study
cannot be interpreted in a Canadian context straightforwardly. Differences in follow-up or rescue therapies can
also violate the consistency assumption.

Mitigation strategies include specifying treatments more granularly (e.g., separate treatment groups based on

dose). Note that if differences in treatment characteristics do not affect outcomes (see [14] for an example), then

even if there are cross-setting differences in treatment characteristics, they can be appropriately ignored for the

purposes of assessing transportability.

a. Technical point: An alternative framing of these assumptions includes the stable unit treatment value assump-
tion, or SUTVA, which involves noninterference between treatment groups. Interference between patients in

different geographies is not commonly a problem, so for simplicity we focus on the assumption of consistency,
particularly of treatment versions.

e Dositivity requires that for every patient subgroup in the local context, a comparable subgroup exists in the

nonlocal dataset. This is crucial because without nonlocal RWE for each local subgroup of interest, it becomes
difficult — or even impossible — to make defensible inferences about them. For example, suppose that we are
interested in using RWE on treatment outcomes from a Japanese database to understand treatment outcomes in
the UK. If racial differences between Japanese and UK patients affect treatment outcomes, perhaps because of
differences in underlying genetic susceptibilities to treatment or lifestyle factors, it is unlikely that we can infer
anything about the UK based on Japanese RWD without any British patients represented.
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Table 2. List of adjustment methods for transportability for adjusting population differences.
What it does Strengths Limitations

Matching Pairs patients in the study dataset with Easy to explain; useful when Works best for time-fixed variables;

similar patients from the target population working with a few well-measured less flexible for complex or
based on key characteristics (e.g., age, sex  variables high-dimensional data
and biomarkers)

Weighting Reweights patients in nonlocal data to Commonly implemented in Can produce imprecise estimates if
resemble the local population based on statistical packages the overlap in characteristics
shared characteristics, so the average result between local and nonlocal contexts
reflects the local group is low

Standardization Predicts outcomes based on nonlocal Relatively simple to implement and  Risk of bias if the ‘prediction model’
patient traits and then applies those explain to a nontechnical audience is wrong

predictions to the local context

Doubly robust methods Combines weighting and standardization,  Stronger protection against bias More complex to implement and
offering protection against errors in either explain to nontechnical audiences
method

A mitigation strategy is simply to restrict the patient population that we can evaluate therapies for to those for
which some data or information is available. Alternatively, in the example above, we may wish to account for the
underlying genetic markers or lifestyle factors instead of ethnicity or race.

e Conditional exchangeability requires that all relevant factors that differ between the local and nonlocal contexts
are accounted for in the analysis. This requires first identifying all factors that affect treatment outcomes, and
second, accounting for them using methods described in the next section to ‘adjust’ the nonlocal RWE to the
local context.

In many RWD, variables such as socioeconomic status, health-seeking behavior or quality of life scores that

can affect treatment outcomes are often unmeasured or captured inconsistently across jurisdictions. When

such variables are believed to influence outcomes or treatment response, their absence poses a serious issue for
evaluating transportability. Linking auxiliary data sources, such as administrative records, income proxies or
survey data, can help address this gap.

a. Note that in general, the transportability of relative measures of effect (e.g., hazard ratios or odds ratios) may
be more justified in practice than that of absolute measures (e.g., incidence of outcomes or healthcare costs)
because factors affecting relative effects (i.e., effect measure modifiers) will typically be fewer in number than
those affecting absolute measures of risk (i.e., prognostic factors).

These assumptions and the statistical methods for addressing them described below, apply whether populations
are fully overlapping (generalizability) or partially external (transportability), although differences across populations
in the latter case makes fulfilling these assumptions more difficult. Therefore, transportability analyses involving
nonoverlapping populations may be subject to greater risk of bias. Importantly, transportability of relative treatment
effects requires that treatment groups in the nonlocal data were compared without bias, which depends on fulfilling
a similar set of assumptions within the study dataset 4.

Notably, these assumptions cannot typically be verified directly using data and usually require expert judgment
informed by substantive knowledge of both the local and nonlocal populations and RWD, and differences between
them (some general guidance is discussed in [6]). Later in the primer, we map criticisms of nonlocal RWE in HTA
appraisals to these assumptions to illustrate their practical implications. A systematic approach to study planning
and reporting can enhance rigor and transparency in the evaluation of these assumptions and identification of the
relevant variables. We have found that explicitly specifying eligibility, treatment regimens, follow-up, outcomes and
analysis plans for the source and target populations can help clarify potential threats to validity and strategies to
address them [13].

Methods to account for population differences

Once transportability assumptions have been evaluated and assumed to hold for the given setting, population,
treatments and outcomes, statistical methods can be used to adjust for population-level factors. These methods
include matching, weighting and standardization, and are described in more detail in Table 2. A conceptual overview
of how transportability analysis using these methods works is shown in Figure 3.
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Figure 3. Conceptual overview of how transportability analysis works. Here an example is shown of transportability
from US to UK.

Empirical validation studies using RWD have demonstrated that, in some cases, these methods can successfully
adjust nonlocal RWE to the local context [12,15]. Importantly, good data quality is a prerequisite to the use of
statistical transportability methods.

Examples of nonlocal RWE in HTA submissions

As practical examples, we identified CDA-AMC and NICE appraisals that included criticisms relating to the
use of nonlocal RWE and related these criticisms to the foundational assumptions for transportability as framed
previously. These are shown in Table 3. To generate these examples, we queried publicly available NICE and
CDA-AMC appraisals between 2015 and 2024 using keywords ‘generalizability’ and ‘real-world’. Information
from select appraisals that included RWD as primary or supportive evidence was extracted to showcase a variety of
criticisms, with disagreements about underlying assumptions resolved through discussion between coauthors. This
is not meant to be a comprehensive or systematic review of HTA appraisals.

As shown in Table 3, criticisms about the transportability or generalizability of RWE in HTA appraisals are specific
to the RWD, disease and intervention. Thematically, these criticisms often map to concerns about one or more —
and frequently all three — transportability assumptions. Occasionally, clinical experts providing input to NICE have
also concluded that US RWE may be generalizable to the UK for certain therapeutic areas (e.g., initial decision on
mobocertinib in TA855). This further highlights the importance of assessing cross-country transportability on a
case-by-case basis.

It can be difficult to quantify the impact of concerns about generalizability on the final decision because
reimbursement decisions depend on various aspects of the submission. Nonetheless, if these concerns could have
been addressed by study sponsors, it is possible that the submission package would have been viewed more favorably.
In cases where the primary evidence was from an external control arm analysis (e.g., Table 3 — pralsetinib for RET+
non-small cell lung cancer), consideration of transportability issues at the study design phase may have considerably
improved the understanding of their relevance to the local contexts.

Other practical considerations

When using nonlocal RWD to potentially inform HTA or clinical decision-making, it is ideal to consider trans-
portability issues early in the study design phase. Outlining key assumptions (see Table 1) can help guide variable
selection and RWD assessments of fitness for purpose. As described previously, structured frameworks can help

/Y
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Table 3. Summary of a targeted review of health technology assessments appraisals from CDA-AMC and

NICE highlighting criticisms related to generalizability and transportability of real-world evidence.

Therapy (disease) Agency Criticism Assumptions Ref.
affected
Teclistamab CDA-AMC PC0332 Use of US external control arm; therapies used in US Consistency, [16]
(relapsed/refractory cohort not relevant to Canadian standard of care; positivity,
myeloma) comparator data outdated (2018-2021 for 2024 exchangeability
assessment); concerns about unmeasured confounding.
Elranatamab CDA-AMC PC0315 Differences in standards of care (US vs Canada); potential Consistency, [17]
(relapsed/refractory differences in study population vs general Canadian exchangeability
myeloma) population.
Pralsetinib (RET+ CDA-AMC Pharmacoeconomic External control arm analysis criticized due to differences Consistency [18]
NSCLC) review in distribution and dosage of subsequent therapies vs
Canadian practice.
Nusinersen (spinal CDA-AMC SR0713 Concerns over nonrepresentative patient characteristics  Exchangeability, [19]
muscular atrophy in relative to Canadian practice; potential self-selection positivity
adults) bias; observational studies may not generalize to
Canadian adult patients.
Nusinersen (spinal NICE TA588 US registry data deemed less relevant for England; Consistency [20]
muscular atrophy) European data (Germany, Italy, Spain) considered more
applicable due to healthcare system similarities.
Tepotinib (NSCLC) NICE TA789 Lack of generalizability to NHS clinical practice for Consistency, [21]
subsequent therapies in single-arm trial; differences in exchangeability,
comparator treatments and patient populations in positivity

indirect comparisons.

CDA-AMC: Cancer Drug Alliance — Access to Medicines Committee; NICE: National Institute for Health and Care Excellence; NSCLC: Non-small cell lung cancer; RET:
Rearranged during transfection.

guide the identification of relevant differences in healthcare systems, treatment pathways, disease prevalence and
patient characteristics [6,11,22] but not all differences will matter in every analysis. While prior work has focused
primarily on clinical outcomes such as survival or disease progression, the same framework for evaluating trans-
portability assumptions applies to other end points, including quality-of-life (QoL) measures. For instance, EQ-5D
health states are often assumed to be comparable across countries, but differences in patient interpretation, cultural
norms or healthcare expectations may affect their cross-country transportability [23,24]. Extending transportability
analyses to QoL outcomes would involve assessing whether such factors modify reporting or valuation of health
states across populations. This is especially relevant when QoL is a key driver of cost—effectiveness in HTA.

In practice, some key variables for transportability assessment or adjustment will often be unmeasured or captured
with non-negligible levels of missingness in existing RWD. This can pose a challenge for transportability analyses.
Quantitative bias analysis (QBA) methods can help address this by exploring how unmeasured or mismeasured
variables could impact study findings as a part of sensitivity analyses [12,25]. For example, suppose clinicians note
that adherence to oral antivirals for COVID-19 is higher in the nonlocal jurisdiction, but that adherence data are
not available in the nonlocal RWD to be able to implement transportability analysis directly. QBA allows analysts
to

e Perform tipping point analyses to quantify the magnitude of differences in adherence to treatment between
different populations that would be needed to alter the study’s conclusions (see [26] for example).

e Use simulation-based approaches, applying clinically informed estimates to adjust effect estimates for potential
adherence differences [27].

QBA can be conducted using deterministic (single scenario) or probabilistic (range of scenarios) approaches to
test the robustness of findings. This helps decision-makers understand how reliable evidence is despite the lack
of measurement of some important variables. For details, see a recent primer on QBA (28] and its application to
external control arm analysis [13].

Conclusion

HTA increasingly considers the real-world relevance of study findings and the use of RWE [29]. When high-
quality, locally sourced data are lacking, using RWD from other countries can be attractive but requires a nuanced
understanding of geographic and clinical contexts. Understanding when and how evidence from elsewhere can

.... 10.57264/cer-2025-0041
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be used is essential for making informed, transparent decisions. While methods for evaluating transportability are
advancing, clear guidance and practical examples can help HTA agencies, regulators and industry stakeholders use
nonlocal data more confidently. Ethical considerations and stakeholder involvement remain critical to ensure that
the application of transportability methods aligns with patient and system priorities. Indeed, the thoughtful use of
RWE, whether local or nonlocal, can ultimately accelerate patient access to novel therapies.

Executive summary

e Clearer guidance and practical examples will support the confident use of nonlocal real-world evidence in health
technology assessment.

e Collaboration among health technology assessment bodies, researchers, clinicians, and industry is essential to
understand challenges in evidence transportability and to validate and apply transportability methods.

e Ethical and stakeholder considerations should be integrated when deciding to apply transportability analyses.

e Thoughtful use of nonlocal evidence can help accelerate patient access to effective therapies.
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