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Circulating tumour DNA (ctDNA) testing has the potential to revolutionise 
cancer care. With ongoing research across applications such as early detection 
and diagnosis, personalised treatment, and improved surveillance, ctDNA 
testing holds widespread promise across the cancer care continuum. However, 
significant technical, regulatory and reimbursement challenges remain. This 
white paper synthesises the latest evidence and implementation trends, 
highlighting the key opportunities and challenges that stakeholders face and 
how they can succeed in this rapidly evolving environment. Ultimately, this 
paper seeks to raise awareness of the emerging role of ctDNA, whilst also 
promoting knowledge sharing and collaboration within this dynamic field.

Introduction

Circulating tumour DNA (ctDNA) comprises fragments 
of genetic material released from cancer cells into 
the bloodstream. These harbour tumour-specific 
mutations and other characteristics which can be 
detected through minimally invasive “liquid biopsy” 
techniques. Unlike traditional biopsies that require 
tissue extraction, ctDNA testing offers the potential for 
minimally invasive, repeated, low-risk sampling, making 
it a promising tool for cancer detection, diagnosis, 
treatment selection, and ongoing monitoring.1

Recent technological breakthroughs present a 
novel approach for detecting low-level tumour DNA 
amidst background noise, overcoming many earlier 

limitations. As a result, ctDNA testing is showing 
promising results in identifying actionable mutations 
and monitoring tumour evolution and progression, 
even in challenging clinical scenarios (such as early-
stage cancers or post-treatment surveillance). 
However, further research is ongoing in this rapidly 
evolving field.1 Notably, academic interest in ctDNA 
testing continues to rise, as evidenced by a new 
peak of 1,760 publications citing ctDNA in 2025 so 
far (Figure 1).2 This surge not only reflects the field’s 
rapid expansion but also signals increasing research 
investment and heightened attention from the 
scientific community. 

Figure 1: Global trends in citations for circulating tumour DNA (ctDNA)

Source: PubMed by year analysis: * Search completed in October 2025, Advanced search query included the terms “ctDNA” or “circulating tumour DNA” 
or “circulating tumor DNA”; IQVIA EMEA Thought Leadership.
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Clinical evidence supporting ctDNA testing is also 
emerging, with some studies demonstrating its value 
across a range of cancer types, including colorectal, 
breast and lung cancers.3 For instance, prospective 
trials have demonstrated that ctDNA testing can 
inform earlier diagnosis, treatment selection and 
modification, minimal residual disease (MRD) 
monitoring and disease progression tracking.

Reflecting this accumulating evidence, leading 
oncology organisations, including the European Society 
for Medical Oncology (ESMO), have incorporated 
ctDNA testing into their clinical guidelines for specific 
applications.4 However, the value of testing has not 
yet been universally demonstrated, and thus requires 
further research and supporting clinical studies. 

In addition, wider applications such as population-
based early screening and routine MRD monitoring 
are still under investigation and not yet standard 
practice. There is also a continued need for methods 
with greater sensitivity and specificity. Nevertheless, 
promising results announced during ESMO Congress 
2025 indicate progress in ctDNA testing for early 
cancer detection.5

International initiatives such as the European Liquid 
Biopsy Society,6 BloodPAC Consortium (U.S.),7 and 
Horizon Europe8 projects are working to standardise 
ctDNA protocols and establish clinical validation. 
These groups are uniting researchers, clinicians, 
industry, and regulators to develop quality standards 
and run multicentre trials to support ctDNA adoption, 
addressing challenges such as inconsistent assay 
performance, reimbursement, and regulatory 
differences, especially within Europe.

Given this rapidly evolving landscape, this paper 
explores the current and emerging roles of ctDNA 
testing across the cancer care continuum, focusing on 
European adoption. We highlight key implementation 
challenges and offer a balanced perspective for 
stakeholders, such as clinicians, patients, industry and 
payers, as they consider integrating ctDNA into routine 
oncology practice. 
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ctDNA testing: Overview and 
key considerations
Circulating tumour DNA (ctDNA) tests are emerging 
as a promising tool in oncology, offering a minimally 
invasive complement or even an alternative to 
traditional tissue biopsies. By analysing fragments 
of tumour-derived genetic material present in blood, 
ctDNA assays can detect cancer-specific mutations 
(in addition to other types of genomic alterations or 
ctDNA characteristics), assess tumour burden, and in 
some cases, provide insights into the tissue of origin. 

Test designs range from highly targeted (single 
mutations) to broad panels covering numerous genes 
or methylation markers (chemical alterations to DNA 

that can also serve as biomarkers in cancer detection). 
A simplified workflow of ctDNA assays is outlined in 
Figure 2, which highlights the key stages of testing: 
sample collection, ctDNA extraction and filtering, PCR 
(a highly sensitive methodology for analysing DNA 
sample) or sequencing of ctDNA fragments, and data 
analysis to identify tumour-specific variants. 

Whilst ctDNA is often used interchangeably with the 
term “liquid biopsy,” it is only one type of liquid biopsy. 
Other approaches include the analysis of circulating 
tumour cells (CTCs), exosomes, and circulating RNAs. 
However, ctDNA has gained particular traction due to 
its stability and the maturity of associated genomic 
analytical methods.1

Figure 2: Simplified workflow of ctDNA assays

Sample collection
•  Primarily blood is 

sampled from the patient 
(which contains ctDNA)

•  Other possible sample 
types include: urine, 
saliva, and 
cerebrospinal fluid

Extraction and filtering
•  Plasma is separated from 

the blood sample
•  Extraction kits are used 

to isolate cell-free DNA 
(which includes ctDNA)

•  Quality and quantity of 
DNA is assessed

PCR or sequencing
•  Fragments of ctDNA 

are amplified
•  PCR or high-depth 

sequencing techniques 
are used to analyse 
ctDNA fragments

ctDNA analysis
•  Data outputs are 

processed to remove 
background noise

•  Tumour-specific variants 
are directly identified via 
PCR or through variant 
calling in sequencing

Source: IQVIA EMEA Thought Leadership.

Circulating tumour DNA (ctDNA) tests are emerging as a promising tool in 
oncology, offering a minimally invasive complement or even an alternative 
to traditional tissue biopsies.
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The potential benefits of ctDNA testing compared 
to traditional tissue biopsy techniques are manyfold 
(Table 1). Blood-based sampling is less invasive and 
likely preferred by patients compared to surgical 
biopsies, enabling repeat testing and improved 
monitoring of disease progression. Additionally, ctDNA 
may capture genetic information from multiple tumour 
sites, potentially providing a broader view of tumour 
heterogeneity (genetic variation). 

In some cases, results can be generated quicker than 
that of traditional biopsy techniques, supporting timely 
clinical decisions. Regarding the cost impact of liquid 
biopsies, this would need to be evaluated for each 
application, as the economic implications likely differ 
between assays used for early detection compared to 
that of treatment selection for example.9,10

Despite these advantages, ctDNA testing is 
associated with significant limitations. For example, 
ctDNA may be undetectable in early-stage cancers 
or post-treatment, therefore potentially leading 
to false negative results (see box 1 for definitions). 
Conversely, the generation of false positives may 
lead to unnecessary interventions for the patient, 
therefore highlighting sensitivity challenges. 

Additionally, false positives can occur due to non-
cancer mutations in blood cells (such as those 
produced from clonal haematopoiesis, the over-
representation of blood cells derived from a single 
clone), so these must be excluded to maintain 
specificity. Further to this, ctDNA testing may not 
reliably identify the anatomical site of the tumour 
or effectively track multiple tumour sites in cases of 
metastatic disease.9,10

Table 1: Comparing liquid biopsy (ctDNA) and tissue biopsy

FEATURE LIQUID BIOPSY (CTDNA) TRADITIONAL TISSUE BIOPSY IMPLICATIONS

Invasiveness Minimal (simple blood draw) Invasive (requires needle or 
surgical extraction)

Liquid biopsy is ideal for patients 
who cannot undergo surgery or 

need frequent monitoring

Turnaround 
time

Fast processing and analysis Slower due to surgical prep, 
tissue preservation and  

lab analysis

Liquid biopsy supports urgent 
decision-making or real-time 

treatment adjustments

Sampling 
scope

Captures biomarkers from 
multiple tumour sites; can 

reflect tumour heterogeneity

Samples a small, localised 
portion of a tumour; may  

miss heterogeneity

Liquid biopsy supports 
metastatic or heterogeneous 

cancer study

Information 
obtained

Genetic mutations, epigenetic 
changes, tumour evolution, 

metastasis potential

Histological structure, localised 
genetic mutations

Liquid biopsy supports ongoing 
monitoring; tissue is required for 

initial diagnosis and staging

Sensitivity Lower for some cancers 
(especially those shedding little 

ctDNA); improving with research

Higher for localised tumours; 
direct sampling increases 

diagnostic accuracy

Tissue remains gold standard  
for cancers with low 

ctDNA shedding

Cost Generally lower; fewer resources 
and personnel needed

Higher due to surgical 
procedures, pathology, and 

potential hospitalisation

Liquid biopsy is cost-effective for 
longitudinal monitoring

Source: IQVIA EMEA Thought Leadership.
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Box 1: Key ctDNA testing-associated definitions

Analytical complexity, including the low abundance 
of ctDNA and its highly fragmented nature, poses 
significant challenges for sequencing and analysis. 
Additionally, the lack of standardised protocols, and 
limited breadth of information generated compared 
to tissue biopsies represent further testing limitations. 
Moreover, regulatory approval and reimbursement for 
ctDNA tests vary widely and are not yet consistently 
established across key markets such as EU4+UK and 
the U.S.11

Overall, ctDNA testing should still be viewed as a 
complement to, rather than a replacement for, tissue 
biopsy. Its adoption in clinical practice will depend 
on further validation, standardisation, and real-
world evidence demonstrating clinical utility across 
the cancer care continuum. As the technology and 
evidence base evolve, ctDNA has the potential to 
enhance cancer diagnosis and management, but its 
role must be carefully integrated alongside existing 
modalities as this technology matures.

FALSE NEGATIVE

•	 A test result that incorrectly indicates  
no presence of cancer when it is  
actually present.

•	 May lead to missed or delayed diagnosis, 
allowing disease progression and reducing 
treatment options.

FALSE POSITIVE

•	 A test result that incorrectly indicates  
the presence of cancer when it is not  
actually present.

•	 Can cause unnecessary anxiety, further 
invasive testing, and potentially  
harmful interventions.

SENSITIVITY

•	 The ability of a test to correctly identify 
patients who do have cancer (true positives).

•	 High sensitivity reduces the risk of false 
negatives, improving early detection  
and outcomes.

SPECIFICITY

•	 The ability of a test to correctly identify 
patients who do not have cancer  
(true negatives).

•	 High specificity reduces the risk of false 
positives, avoiding unnecessary procedures 
and stress.
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The application of ctDNA testing across the cancer 
care continuum
Across the cancer care continuum, circulating tumour DNA (ctDNA) testing has key potential applications that 
extend from early detection and diagnosis, through to guiding treatment selection and modification, as well as 
detecting minimal residual disease and facilitating post-treatment monitoring (Figure 3). Thus, this highlights the 
widespread potential capabilities of this rapidly evolving field.

Early detection and diagnosis
The application of ctDNA for early cancer detection 
and diagnosis is an area of accumulating research. 
Multi-cancer early detection (MCED) tests, such as 
GRAIL’s Galleri, analyse methylation patterns in ctDNA 
from a single blood sample to signal the potential 
presence of multiple cancer types and, in some cases, 
indicate the organ of origin.12

Early pilot programmes, including the UK’s NHS study 
involving approximately 140,000 participants, are 
assessing whether these technologies can identify 
cancers earlier and reduce late-stage diagnoses with 

final outcomes expected in 2026.13,14 Separately at 
ESMO 2025, the PATHFINDER-2 study reported that 
adding GRAIL’s Galleri test increased cancer detection 
compared to standard screening and could identify 
many cancers at early stages and at a low false-positive 
rate.5 However, the absolute yield was low with only 
3 cancers detected per 1000 people tested, and the 
study had more false negatives than true positives.15

Globally, adoption trends of MCED tests are varied, 
with reimbursement and broad clinical integration 
remaining limited.16 The U.S. market has seen more 
rapid commercialisation, whilst most European 

Figure 3: Key applications of ctDNA testing across the cancer care continuum

Source: IQVIA EMEA Thought Leadership.

Early detection 
and diagnosis

Supports early cancer detection 
testing and diagnostic screening 
of high risk patient populations

Treatment selection 
and modification

Guides personalised therapy 
and indicates likelihood of 

treatment resistance

Minimal residual disease and 
post-treatment monitoring

Enables prediction of disease 
recurrence and dynamic 

surveillance following treatment
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countries have not yet adopted MCED testing outside 
clinical studies. Other innovators include Israel and 
China, both of which are developing blood-based 
screening solutions.17 Israel’s health sector for 
example, is notable for its rapid integration of liquid 
biopsy innovations and collaborative research.18 

In contrast, most European health systems are 
prioritising the generation of robust clinical and 
economic evidence before considering large-scale 
deployment. As more data emerges from ongoing 
pilots and trials, the role of ctDNA in early cancer 
detection and diagnosis will be better defined, with 
a continued emphasis on balancing innovation with 
clinical rigor and health system sustainability. 

Globally, adoption trends of MCED 
tests are varied, with reimbursement 
and broad clinical integration 
remaining limited

Beyond MCED testing, ctDNA assays can also assist 
in diagnosing symptomatic patients when tissue 
biopsies are infeasible or inconclusive. For example, 
in particularly challenging cases, such as inaccessible 
lung tumours, ctDNA assays can be harnessed to 
help inform clinical diagnoses. However, sensitivity 
limitations mean that, in practice, ctDNA is generally 
used adjunctively rather than as a standalone 
diagnostic tool.

Treatment selection and modification
The application of ctDNA as a real-time biomarker for 
monitoring disease progression, tumour burden and 
informing treatment strategies is an area of growing 
interest, especially in advanced cancers. Regular ctDNA 
testing during therapy can indicate early response or 
resistance, often before changes are seen on scans. 
Falling ctDNA levels suggest better outcomes, whilst 
rising levels may signal resistance. However, these 
associations are not yet fully validated and should be 
interpreted with care.

Adaptive clinical trials are increasingly being explored 
to optimise treatment strategies through the 
integration of real-time data. In these studies, ctDNA 
levels are evaluated as dynamic biomarkers to guide 
therapy adjustments. Although early findings are 
encouraging, further validation is needed to confirm 
the clinical utility of this approach and its effect on 
patient outcomes.19 Two recent trials, DYNAMIC-III and 
PEGASUS-II, did not meet their primary endpoints for 
ctDNA-guided adjuvant therapy in colon cancer. These 
results highlight the need for improved sensitivity of 
ctDNA testing.20

The co-development of therapies and ctDNA-based 
companion diagnostics (CDx) is increasingly shaping 
the oncology landscape, as more products launch with 
integrated predictive biomarker testing (including CDx 
testing). Therapies with predictive biomarkers tend 
to achieve greater commercial success than those 
without; average 5-year U.S. sales for oncology new 
active substances (NAS) launches were 60% higher for 
those with predictive biomarkers than those without.21 
Recent technological advances are driving the shift 
towards sophisticated biomarker screening, with 
next-generation sequencing now accounting for over 
70% of testing in common tumours and ctDNA-based 
screening gaining prominence.22
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Therapies with predictive biomarkers 
tend to achieve greater commercial 
success than those without
Commercially available CDx (companion diagnostics) 
ctDNA assays, such as Guardant360 CDx and 
FoundationOne Liquid CDx, enable mutation profiling 
and have secured regulatory approval or certification 
in certain markets. These tools can facilitate matching 
targeted therapies to patients with lung, colon and 
breast cancers for example.1 While the U.S. has seen 
faster regulatory progress and uptake, Europe is 
seeing a gradual emergence of ctDNA CDx, with 
ongoing efforts by pharmaceutical companies to 
bring such tests to market. Early collaborations, such 
as AstraZeneca’s partnership with GRAIL, illustrate 
the potential for integrating early detection and 
therapy selection.23 

Tumours are inherently heterogeneous and acquire 
new mutations as they evolve, highlighting the 
importance of conducting regular sampling to track 
disease progression. Serial ctDNA testing enables real-
time detection of emerging mutations associated with 
treatment resistance and supports timely therapeutic 
adjustments. For example, the identification of EGFR 
T790M mutation in lung cancer24 or RAS mutations 
in colorectal cancer25 can directly inform changes in 
targeted therapy. In lung and breast cancers, ctDNA 
analyses have been used to detect resistance mutations 
and guide the selection of targeted therapies, often 
before changes are visible on imaging.26

Minimal residual disease and  
post-treatment monitoring 
The use of ctDNA for minimal residual disease (MRD) 
detection and post-treatment monitoring is advancing 
the oncology landscape, but its integration into clinical 
practice remains complex. MRD refers to the presence 
of small numbers of cancer cells that may persist 
after curative treatment, posing a risk of recurrence. 
Traditional monitoring, such as imaging, often detects 
recurrence only once a tumour is visible. ctDNA testing, 
in contrast, can identify molecular signs of residual 
disease in blood samples, potentially signalling 
recurrence months before conventional methods.27

Emerging evidence suggests that ctDNA-guided MRD 
assessment can inform adjuvant therapy decisions 
(adjuvant therapy is the treatment given after a 
primary therapy such as surgery to increase the 
chances of a cure or delay in disease progression). 
For example, the DYNAMIC phase II trial in stage II 
colon cancer demonstrated that patients with negative 
ctDNA post-surgery could safely avoid chemotherapy, 
reducing exposure to unnecessary treatment without 
compromising recurrence-free survival.28 However, the 
DYNAMIC-III trial did not meet its primary endpoint, 
therefore highlighting the need for further research 
and validation.29

Emerging evidence suggests that 
ctDNA-guided MRD assessment can 
inform adjuvant therapy decisions

These developments represent a shift towards 
personalised therapy, although the broader 
applicability across cancer types is still under 
investigation, with ongoing trials in breast, lung, 
and other cancers seeking to validate clinical 
utility. Moreover, MRD assessment is increasingly 
recognised as a surrogate endpoint in clinical trials 
for haematological cancers such as acute myeloid 
leukaemia (AML), with evidence showing that MRD 
provides a sensitive and quantitative assessment of 
disease burden.30
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From a patient perspective, ctDNA-based monitoring 
could offer practical benefits, such as reducing scan 
frequency and associated burdens if blood results 
are stable. It may also enable earlier detection of 
molecular changes. In terms of real-world adoption, 
this varies with some oncologists in the U.S. utilising 
commercial ctDNA assays off-label for challenging 
cases, including those where tissue biopsy is not 
feasible due to inaccessible tumours. Additionally, 
example diagnostics companies, such as Natera,31 
Adaptive Biotech,32 and Roche,33 are developing 
personalised MRD assays, with commercial availability 
and insurance coverage again varying by geography 
and cancer type.

Across Europe, ctDNA-based MRD testing is largely 
confined to research settings due to limited test access 
and reimbursement constraints.34 Key European 
initiatives include the GUIDE.MRD consortium, a 
Horizon Europe-funded public-private partnership 
aiming to standardise ctDNA assays, develop reference 
materials, and validate tests for lung, pancreatic, and 
colorectal cancers.8 Beyond trials, some progress 
towards clinical implementation is also emerging: 
Germany’s MVZ HPH Institute recently launched an 
in-house MRD test, improving local access to ctDNA 
assays previously limited to the U.S.35 Despite these 
developments, continued adoption requires further 
outcome data and regulatory guidance.
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Current status of 
ctDNA testing 
The current status of circulating tumour DNA (ctDNA) 
testing shows substantial progress, with advances in 
technology and artificial intelligence (AI) enhancing 
sensitivity and specificity. Academic institutions remain 
pivotal in driving research and the validation of ctDNA 
assays. Looking ahead, the ctDNA testing market is 
expanding alongside the clinical pipeline, yet persistent 
challenges such as sensitivity, specificity, protocol 
standardisation, regulatory issues, and the need for 
strong clinical evidence remain.

Technology development and the role of AI
The ctDNA testing landscape has evolved rapidly, 
propelled by developments in high-throughput 
sequencing, digital PCR, and AI. Enhanced sequencing 
and digital PCR have greatly improved assay sensitivity 
and specificity, making detection and monitoring of 
cancer-related genetic changes more accurate. In 
addition, associated fields such as fragmentomics (the 
study of cell-free DNA fragments, including ctDNA) 
have helped to drive academic interest in liquid 
biopsy research.36 

AI tools, especially machine learning, can now 
integrate genomic, epigenomic, and proteomic 
data, enhancing cancer detection and minimising 
false positives. Improved bioinformatics and error 

suppression techniques have also made assays more 
robust and reliable, while the use of longitudinal 
data analysis supports tracking disease progression 
and treatment response, further increasing the 
clinical value of ctDNA assays.1 Recent studies already 
demonstrate the capabilities of AI to improve ultra-low 
detection limits and specificity in the context of ctDNA 
testing, and highlight the potential of this continued 
technological evolution.37

Role of academia and the “Make vs. Buy” 
options for testing labs
Academic institutions and research consortia 
remain pivotal in developing ctDNA assays and 
frequently spearhead innovation. In Europe, centres 
and initiatives like the European Organisation for 
Research and Treatment of Cancer (EORTC)38 and the 
European Liquid Biopsy Society (ELBS)6 are working to 
standardise and validate ctDNA for routine oncology 
use. This leadership leaves testing labs with a key 
choice: to “make” bespoke in-house ctDNA assays, 
allowing for customisation but requiring major 
investment in expertise and infrastructure, or to “buy” 
commercial, often regulatory-approved, assays, which 
are less flexible and may be more costly over time. 
Beyond panel design, labs must also decide whether 
to conduct testing onsite or outsource it to reference 
labs, and select the most appropriate technology 
platform, with these decisions influenced by factors 
such as regulatory requirements, available resources, 
test volume, financial viability and turnaround times. 
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Companies in the marketplace, offerings, 
and commercial potential
The commercial potential of ctDNA testing is 
substantial, underpinned by the growing demand for 
personalised oncology and non-invasive diagnostics. 
A subset of landmark ctDNA tests at various stages of 
the approval process, and their associated applications 
are highlighted in Table 2.1 The market is projected to 

expand significantly as more assays receive regulatory 
approvals and as real-world evidence accumulates to 
support broader clinical adoption. European startups, 
academic spin-offs, and collaborative studies are 
also contributing to market growth and innovation, 
with the region’s innovation climate supporting both 
homegrown and international solutions. 

Table 2: Sample of ctDNA tests and their uses

ASSAY CORPORATION APPROVAL 
STATUS

KEY APPLICATION CLINICAL UTILITY

Guardant360 
CDx

Guardant Health FDA 
approved

Treatment selection 
and modification

Companion diagnostic for therapies 
in NSCLC and breast cancer 

FoundationOne 
Liquid CDx

Foundation 
Medicine  

(affiliate of the  
Roche Group)

FDA 
approved

Treatment selection 
and modification

Companion diagnostic for  
pan-cancer (including NSCLC, 

prostate and breast)

Cobas EGFR 
Mutation Test v2

Roche FDA 
approved

Treatment selection 
and modification

Companion diagnostic for NSCLC

Signatera Natera CLIA-
certified for 

clinical  
use (FDA)

Minimal residual disease 
detection and post-

treatment monitoring

MRD detection and recurrence 
(including colorectal cancer)

Galleri GRAIL CLIA-
certified for 

clinical  
use (FDA)

Early detection 
and diagnosis

Early pan-cancer detection 
(including over 50 cancer types)

NavDx Naveris CLIA-
certified for 

clinical  
use (FDA)

Minimal residual disease 
detection and post-

treatment monitoring

HPV positive cancer 
and surveillance

GuardantOMNI Guardant Health Research 
use only

Treatment selection 
and modification

Clinical trials; patient selection 
and monitoring response to 

investigational drugs

TruSight 
Oncology 500

Illumina Research 
use only

Treatment selection 
and modification

Pan-cancer tumour profiling  
(solid tumours)

OncoBEAM  
EFGR v2

Sysmex Inostics Research 
use only

Treatment selection 
and modification

NSCLC therapy selection  
and monitoring

Source: Regina de Abreu et al; IQVIA EMEA Thought Leadership.

The growing clinical pipeline
Drawing on the latest clinical trial data, it is clear that 
the ctDNA testing clinical pipeline is expanding  
(Figure 4).39 There are currently 350 active clinical 
trials, with a new peak of 52 programmes beginning 
or entering the next phase in 2025 so far. This surge in 
activity underlines the heightened clinical and scientific 
interest in the potential of ctDNA as a transformative 

tool in oncology. When examining these trials by 
disease type, breast cancer leads with nearly a fifth of 
ctDNA clinical trials, followed by non-small cell lung 
cancer (NSCLC), colorectal cancer, and prostate cancer. 
These trends highlight the growing momentum and 
broad horizons for ctDNA research across multiple 
cancer indications.
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Figure 4: The growing ctDNA-guided clinical pipeline

Source: Clinicaltrials.gov: Search query included clinical trials in phases 1 through 3 that were industry-funded, using the search terms “ctDNA,” 
“circulating tumor DNA,” or “circulating tumour DNA.” Trials with a status of “terminated,” “withdrawn,” or “suspended” were excluded from the results. * 
Accessed October 2025; IQVIA EMEA Thought Leadership.

Hurdles and barriers to success
Sensitivity and specificity remain significant hurdles, 
impacting the reliability of detecting clinically 
meaningful genetic alterations. The processes of 
curation, annotation, and interpretation of results 
require robust standards and a highly skilled workforce 
to ensure results are both accurate and actionable. 
Added to this, more research is needed to build a 
compelling case, particularly for applications in MRD 
detection and screening.

Regulatory challenges further complicate the pathway 
to implementation. The absence of standardised assay 
protocols leads to variations in test performance 
and comparability across jurisdictions. Increasingly 
stringent requirements, exemplified by the 
introduction of Europe’s In Vitro Diagnostic Regulation 

(IVDR), demand continuous adaptation from 
laboratories and diagnostics manufacturers, often at 
considerable financial and administrative cost.

Infrastructure and operational realities represent 
equally formidable barriers. Successful ctDNA testing 
depends on access to high-quality laboratory facilities, 
rapid turnaround, and a workforce with advanced 
technical expertise. Challenges such as inconsistent 
reimbursement, fragmented funding pathways, and 
pronounced access disparities impede integration 
into clinical practice. Addressing these challenges will 
require not only harmonised guidelines and supportive 
policy frameworks, but also a concerted effort to foster 
multidisciplinary collaboration and ensure equitable 
access for patients across all healthcare systems.

By phase
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Carcinoma
Gastric cancer
Bladder cancer
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Other
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Realising the promise of ctDNA: Stakeholder implications
The integration of circulating tumour DNA (ctDNA) testing into routine oncology practice presents both promise 
and complexity for stakeholders across the cancer care pathway. Whilst ctDNA offers potential for earlier 
detection and more personalised treatment, its adoption requires thoughtful consideration of clinical, operational, 
economic, and ethical factors. Below, we offer an overview of the anticipated impact on key stakeholder groups, 
reflecting emerging evidence as well as ongoing uncertainties. Concerted collaboration across these stakeholder 
groups will be crucial to ensure ctDNA testing becomes a success story for all those involved.

Pathology and molecular laboratories
Laboratories are central to ctDNA testing, driving assay 
quality and result interpretation. Increased demand 
will require investment in advanced equipment, 
informatics, and specialised training. Operational 
challenges include managing higher sample volumes 
and integrating ctDNA results into clinical workflows 
for timely decision-making. Collaboration among 
regional labs and participation in external quality 
assessment schemes will support standardisation 
and scalability. Labs must also address the analytical 
limitations of ctDNA, such as variable sensitivity, 
specificity, and interpretation challenges.

Oncologists and clinicians
Clinicians face the dual challenge of incorporating 
ctDNA findings into complex treatment decisions 
while ensuring patients understand the implications. 
Updated guidelines and decision support tools will be 
crucial to mitigate information overload and ensure 
appropriate use. Multidisciplinary tumour boards 
may need to adapt to interpret ctDNA data alongside 
traditional pathology. Change management, ongoing 
education for both clinicians and patients, clear 
protocols and treatment guidelines will help clinicians 
navigate a landscape where ctDNA augments, but does 
not replace, established monitoring modalities.

Figure 5: Key Stakeholders with the potential to benefit from ctDNA testing

Source: IQVIA EMEA Thought Leadership.

Oncologists and cliniciansPathology and laboratories

PatientsPayers and policymakers

Pharmaceutical and biotechRegulatory agencies

Diagnostics and technologyHealthcare providers 
and systems
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Patients
For patients, ctDNA testing offers the potential for 
less invasive monitoring and more tailored care, in 
addition to the logistical benefits associated with liquid 
biopsies compared to traditional biopsies. However, 
earlier or more frequent detection of recurrence can 
cause anxiety and uncertainty, underscoring the need 
for robust counselling and psychological support. 
Access and affordability remain critical concerns, with 
disparities likely unless reimbursement and health 
system support expands. Patient advocacy groups 
are influential in driving adoption, but there is a need 
for clear communication to ensure informed consent 
regarding the interpretation of positive test results, 
the risk of false positive results and clarity on genetic 
testing for hereditary cancer predisposition.

Pharmaceutical and biotech companies
Pharmaceutical and biotech companies are 
increasingly turning to ctDNA testing to improve 
clinical trial efficiency, optimise patient selection, 
and gather real-world evidence. Additionally, the 
growing evidence that MRD assessment can be used 
as a surrogate endpoint for clinical drug approval, 
highlights significant opportunities. Broader adoption 
may refine patient populations for targeted therapies 
and enable more personalised treatment durations 

based on molecular response. To gain regulatory 
approval and payer reimbursement, companies must 
provide rigorous supporting evidence of both clinical 
utility and cost-effectiveness, ensuring their strategies 
align with evolving industry standards. Their strategies 
must also stay in step with changing requirements 
from regulators and payers, ensuring that evidence 
standards are consistently met.

Regulatory agencies
Regulatory agencies, including the FDA and European 
bodies, are crucial in guiding the adoption of ctDNA 
assays. They set standards for assay validation, 
clinical utility, and analytical performance, with 
the FDA previously issuing guidance on MRD assay 
requirements for example.40 Agencies must balance 
robust oversight with timely innovation access and 
address international harmonisation challenges to 
support global trials. Ongoing collaboration between 
regulators and other stakeholder groups is vital to 
ensure patient safety and the responsible integration 
of ctDNA testing into cancer care.
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Diagnostics and technology developers
As the ctDNA testing market matures, diagnostics and 
technology developers must set themselves apart with 
excellent test accuracy, faster turnaround times, and 
strict regulatory compliance. Success requires robust 
health economic data, adept management of complex 
reimbursement processes, and strong data security. 
Collaborating with pharmaceutical partners and 
engaging in national testing programmes can boost 
market adoption. Ultimately, sustained innovation and 
rigorous quality assurance will be vital to maintaining 
credibility and long-term success.

Healthcare providers and systems
Hospitals and health systems must coordinate across 
departments to implement ctDNA testing, revising 
care pathways and investing in technology and 
training. Potential benefits include better patient 
outcomes and efficiency gains (due to the ease of liquid 
biopsy sampling compared to traditional biopsies 
for example). Resource allocation and workflow 
digitisation are required to manage increased testing 

volume and integrate results into electronic health 
records. Variation in adoption rates between centres 
raises equity concerns, highlighting the importance 
of referral networks and potential central funding to 
ensure broad access.

Payers and policymakers
Funding decisions for ctDNA testing depend on 
strong clinical and economic evidence. ctDNA 
testing is already used as an alternative to tissue 
biopsies in specific cases, such as in advanced or 
inaccessible cancers. Future uses like population-
wide cancer screening are still under evaluation 
and require significantly more robust and extensive 
data. Expanding coverage will also require guideline 
support, health technology assessments, and 
solutions to regulatory and data privacy challenges, 
especially as new indications and direct-to-consumer 
marketing emerge.
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Conclusion and future 
outlook: ctDNA at an 
inflection point
ctDNA testing is poised to redefine the landscape of 
cancer care. As a minimally invasive technique for 
capturing tumour-specific genetic information, ctDNA 
offers transformative potential across the oncology 
continuum, from early detection and diagnosis to 
treatment selection and modification, and post-
treatment surveillance including MRD monitoring. 
Looking ahead, the convergence of artificial 
intelligence and advanced sequencing technologies, 
is set to further accelerate the evolution of ctDNA 
testing and position this technique as a cornerstone of 
precision oncology. 

Realising this promise requires concerted multi-
stakeholder collaboration to establish best practice 
frameworks, share knowledge, and address systemic 
access barriers. Targeted initiatives and real-world 
evidence generation will be essential to demonstrate 
clinical utility and cost-effectiveness, paving the 
way for regulatory approval and reimbursement. 
Importantly, ctDNA is not the endpoint but the 
beginning of a new era in cancer care. Future advances 
will integrate complementary technologies such as 
exosome analysis and proteomics, further refining 
early detection, treatment, and monitoring. The 
journey to routine ctDNA testing is ongoing, and its 
legacy will be a foundation for ever more precise, 
personalised, and effective cancer care.



 iqvia.com  |  17

References

	 1.	 Regina de Abreu et al. Circulating Tumor DNA detection in cancer: a comprehensive overview of current 
detection methods and prospects. The Oncologist. September 2025:  
https://academic.oup.com/oncolo/article/30/9/oyaf204/8206301.

.	 2.	 PubMed Library. Accessed October 2025: https://pubmed.ncbi.nlm.nih.gov/.

	 3.	 Tao et al. Clinical application of liquid biopsy in colorectal cancer: detection, prediction, and treatment 
monitoring. Molecular Cancer. July 2024: https://doi.org/10.1186/s12943-024-02063-2.

	 4.	 Pascual et al. ESMO recommendations on the use of circulating tumour DNA assays for patients with 
cancer: a report from the ESMO Precision Medicine Working Group. Annals of Oncology. August 2022: 
https://www.annalsofoncology.org/article/S0923-7534(22)01721-5/fulltext. 

	 5. 	 GRAIL Press Release. October 2025: https://grail.com/press-releases/grail-pathfinder-2-results-show-
galleri-multi-cancer-early-detection-blood-test-increased-cancer-detection-more-than-seven-fold-when-
added-to-uspstf-a-and-b-recommended-screenings/.

	 6. 	 European Liquid Biopsy Society. Accessed October 2025: https://www.uke.de/english/departments-
institutes/institutes/tumor-biology/european-liquid-biopsy-society-elbs/index.html.

	 7. 	 BLOODPAC. Accessed October 2025: https://www.bloodpac.org/. 

	 8. 	 GUIDE.MRD. Accessed October 2025: https://www.guidemrd-horizon.eu/.

	 9. 	 Ge et al. Liquid biopsy: Comprehensive overview of circulating tumor DNA. Oncology Letters. September 
2024: https://www.spandidos-publications.com/10.3892/ol.2024.14681.

	 10. 	 Wang et al. Research progress of CTC, ctDNA, and EVs in cancer liquid biopsy. Frontiers in Oncology. 
January 2024: https://doi.org/10.3389/fonc.2024.1303335.

	 11. 	 Semenkovich et al. Genomic approaches to cancer and minimal residual disease detection using 
circulating tumor DNA. BMJ. Juner 2023: https://jitc.bmj.com/content/11/6/e006284.

	 12. 	� GRAIL Article. July 2025: https://grail.com/stories/not-all-mced-tests-are-created-equal-the-realities-of-
mced-test-development-and-validation/.

	 13. 	� Neal et al. Cell-Free DNA-Based Multi-Cancer Early Detection Test in an Asymptomatic Screening 
Population (NHS-Galleri): Design of a Pragmatic, Prospective Randomised Controlled Trial. Cancers. 
October 2022: https://www.mdpi.com/2072-6694/14/19/4818.

	 14. 	� NHS England. Accessed October 2025 : https://digital.nhs.uk/ndrs/our-work/ncras-partnerships/grail.

	 15. 	� Topol E. October 2025 : https://erictopol.substack.com/p/the-largest-study-of-a-multi-cancer.

	 16. 	� Guerra et al. Multicancer Early Detection Tests at a Crossroads: Commercial Availability Ahead of 
Definitive Evidence. ASCO. April 2025: https://ascopubs.org/doi/full/10.1200/EDBK-25-473834.

https://academic.oup.com/oncolo/article/30/9/oyaf204/8206301
https://pubmed.ncbi.nlm.nih.gov/
https://doi.org/10.1186/s12943-024-02063-2
https://www.annalsofoncology.org/article/S0923-7534(22)01721-5/fulltext
https://grail.com/press-releases/grail-pathfinder-2-results-show-galleri-multi-cancer-early-detection-blood-test-increased-cancer-detection-more-than-seven-fold-when-added-to-uspstf-a-and-b-recommended-screenings/
https://grail.com/press-releases/grail-pathfinder-2-results-show-galleri-multi-cancer-early-detection-blood-test-increased-cancer-detection-more-than-seven-fold-when-added-to-uspstf-a-and-b-recommended-screenings/
https://grail.com/press-releases/grail-pathfinder-2-results-show-galleri-multi-cancer-early-detection-blood-test-increased-cancer-detection-more-than-seven-fold-when-added-to-uspstf-a-and-b-recommended-screenings/
https://www.uke.de/english/departments-institutes/institutes/tumor-biology/european-liquid-biopsy-society-elbs/index.html
https://www.uke.de/english/departments-institutes/institutes/tumor-biology/european-liquid-biopsy-society-elbs/index.html
https://www.bloodpac.org/
https://www.guidemrd-horizon.eu/
https://www.spandidos-publications.com/10.3892/ol.2024.14681
https://doi.org/10.3389/fonc.2024.1303335
https://jitc.bmj.com/content/11/6/e006284
https://grail.com/stories/not-all-mced-tests-are-created-equal-the-realities-of-mced-test-development-and-validation/
https://grail.com/stories/not-all-mced-tests-are-created-equal-the-realities-of-mced-test-development-and-validation/
https://www.mdpi.com/2072-6694/14/19/4818
https://digital.nhs.uk/ndrs/our-work/ncras-partnerships/grail
https://erictopol.substack.com/p/the-largest-study-of-a-multi-cancer
https://ascopubs.org/doi/full/10.1200/EDBK-25-473834


18  |  Reimagining Cancer Care: The Emerging Role of Circulating Tumour DNA (ctDNA) in Detection, Diagnosis and Management of Cancer

	 17. 	 Information Technology and Innovation Foundation article. December 2024: https://itif.org/
publications/2024/12/09/america-cant-afford-to-lose-the-early-cancer-detection-race-to-china/.

	 18. 	� Medical Device Network article. May 2024: https://www.medicaldevice-network.com/interviews/
oncohost-on-liquid-biopsy-ai-and-developing-israels-life-sciences-ecosystem/?cf-view.

	 19. 	� Bartolomucci et al. Circulating tumor DNA to monitor treatment response in solid tumors and advance 
precision oncology. Nature. March 2025: https://www.nature.com/articles/s41698-025-00876-y.

	 20. 	 Daily Reporter Article. October 2025: https://dailyreporter.esmo.org/esmo-congress-2025/gastrointestinal-
cancers/ctdna-guided-adjuvant-chemotherapy-in-colon-cancer-not-ready-for-prime-time.

	 21. 	� IQVIA White Paper. Achieving Oncology Launch Excellence. July 2024: https://www.iqvia.com/library/
white-papers/achieving-oncology-launch-excellence.

	 22. 	� IQVIA Institute White Paper. May 2025: https://www.iqvia.com/insights/the-iqvia-institute/reports-and-
publications/reports/global-oncology-trends-2025.

	 23. 	� GRAIL Article. June 2022: https://grail.com/press-releases/grail-announces-strategic-collaboration-with-
astrazeneca-to-develop-companion-diagnostic-tests-to-enable-the-treatment-of-early-stage-cancer/.

	 24. 	� Huang et al. Monitoring of T790M in plasma ctDNA of advanced EGFR-mutant NSCLC patients on first- or 
second-generation tyrosine kinase inhibitors. BMC Cancer. March 2023: https://doi.org/10.1186/s12885-
023-10698-5.

	 25. 	� Sutcuoglu et al. RAS Mutations in Advanced Colorectal Cancer: Mechanisms, Clinical Implications, and 
Novel Therapeutic Approaches. Medicina. May 2025: https://www.mdpi.com/1648-9144/61/7/1202.

	 26. 	� Zhong et al. Advances in CTC and ctDNA detection techniques: opportunities for improving breast cancer 
care. BMC. June 2025: https://breast-cancer-research.biomedcentral.com/articles/10.1186/s13058-025-
02024-7.

	 27. 	� Zhu et al. Minimal residual disease (MRD) detection in solid tumors using circulating tumor DNA: a 
systematic review. Frontiers in Genetics. August 2023: https://doi.org/10.3389/fgene.2023.1172108.

	 28. 	� Tie et al. Circulating tumor DNA analysis guiding adjuvant therapy in stage II colon cancer: 5-year 
outcomes of the randomized DYNAMIC trial. Nature. March 2025: https://www.nature.com/articles/
s41591-025-03579-w.

	 29. 	� OncoDaily Article. October 2025: https://oncodaily.com/oncolibrary/dynamic-iii-ctdna-colon-cancer.

	 30. 	 Boyiadzis et al. Measurable Residual Disease (MRD) as a surrogate end point for clinical drug approval 
in Acute Myeloid Leukemia (AML): Perspectives from the MRD Partnership and Alliance in AML Clinical 
Treatment Consortium. American Cancer Society. June 2025: https://acsjournals.onlinelibrary.wiley.com/
doi/10.1002/cncr.35960.

	 31. 	� Natera Press Release. March 2023: https://www.natera.com/company/news/natera-announces-
commercial-payor-coverage-for-signatera/.

	 32. 	� Adaptive Biotech. Accessed October 2025: https://ous.clonoseq.com/.

https://itif.org/publications/2024/12/09/america-cant-afford-to-lose-the-early-cancer-detection-race-to-china/
https://itif.org/publications/2024/12/09/america-cant-afford-to-lose-the-early-cancer-detection-race-to-china/
https://www.medicaldevice-network.com/interviews/oncohost-on-liquid-biopsy-ai-and-developing-israels-life-sciences-ecosystem/?cf-view
https://www.medicaldevice-network.com/interviews/oncohost-on-liquid-biopsy-ai-and-developing-israels-life-sciences-ecosystem/?cf-view
https://www.nature.com/articles/s41698-025-00876-y
https://dailyreporter.esmo.org/esmo-congress-2025/gastrointestinal-cancers/ctdna-guided-adjuvant-chemotherapy-in-colon-cancer-not-ready-for-prime-time
https://dailyreporter.esmo.org/esmo-congress-2025/gastrointestinal-cancers/ctdna-guided-adjuvant-chemotherapy-in-colon-cancer-not-ready-for-prime-time
https://www.iqvia.com/library/white-papers/achieving-oncology-launch-excellence
https://www.iqvia.com/library/white-papers/achieving-oncology-launch-excellence
https://www.iqvia.com/insights/the-iqvia-institute/reports-and-publications/reports/global-oncology-trends-2025
https://www.iqvia.com/insights/the-iqvia-institute/reports-and-publications/reports/global-oncology-trends-2025
https://grail.com/press-releases/grail-announces-strategic-collaboration-with-astrazeneca-to-develop-companion-diagnostic-tests-to-enable-the-treatment-of-early-stage-cancer/
https://grail.com/press-releases/grail-announces-strategic-collaboration-with-astrazeneca-to-develop-companion-diagnostic-tests-to-enable-the-treatment-of-early-stage-cancer/
https://doi.org/10.1186/s12885-023-10698-5
https://doi.org/10.1186/s12885-023-10698-5
https://www.mdpi.com/1648-9144/61/7/1202
https://breast-cancer-research.biomedcentral.com/articles/10.1186/s13058-025-02024-7
https://breast-cancer-research.biomedcentral.com/articles/10.1186/s13058-025-02024-7
https://doi.org/10.3389/fgene.2023.1172108
https://www.nature.com/articles/s41591-025-03579-w
https://www.nature.com/articles/s41591-025-03579-w
https://oncodaily.com/oncolibrary/dynamic-iii-ctdna-colon-cancer
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.35960
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.35960
https://www.natera.com/company/news/natera-announces-commercial-payor-coverage-for-signatera/
https://www.natera.com/company/news/natera-announces-commercial-payor-coverage-for-signatera/
https://ous.clonoseq.com/


 iqvia.com  |  19

	 33. 	� Roche. AVENIO ctDNA Analysis Kits V2. Accessed October 2025: https://sequencing.roche.com/us/en/
products/product-category/avenio-ctdna-analysis-kits.html.

	 34. 	� Gamisch et al. Implementing the ESMO recommendations for the use of circulating tumor DNA (ctDNA) 
assays in routine clinical application/diagnostics. June 2024: https://www.degruyterbrill.com/document/
doi/10.1515/labmed-2024-0029/html.

	 35. 	 Quest Diagnostics Press Release. October 2025: https://newsroom.questdiagnostics.com/2025-10-17-
MVZ-HPH-Brings-ctDNA-Blood-Test-for-Cancer-Monitoring-to-Europe,-Based-on-Haystack-MRD-R-
Technology-from-Quest-Diagnostics-R.

	 36 	� Tsui et al. Cell-free DNA fragmentomics in cancer. Cancer Cell. October 2025: https://www.cell.com/
cancer-cell/fulltext/S1535-6108(25)00398-8.

	 37 	� Thalambedu et al. Integrating artificial intelligence with circulating tumor DNA for non-small cell lung 
cancer: opportunities, challenges, and future directions. Frontiers in Medicine. June 2025: 
https://doi.org/10.3389/fmed.2025.1612376.

	 38 	� EORTC News Release. October 2023: https://www.eortc.org/blog/2023/10/19/new-trial-in-early-stage-
breast-cancer/.

	 39 	� Clinical Trials (NIH). Accessed October 2025: https://clinicaltrials.gov/.

	 40 	� FDA Guidance Document. Hematologic Malignancies: Regulatory Considerations for Use of Minimal 
Residual Disease in Development of Drug and Biological Products for Treatment. January 2020:  
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/hematologic-
malignancies-regulatory-considerations-use-minimal-residual-disease-development-drug-and.

https://sequencing.roche.com/us/en/products/product-category/avenio-ctdna-analysis-kits.html
https://sequencing.roche.com/us/en/products/product-category/avenio-ctdna-analysis-kits.html
https://www.degruyterbrill.com/document/doi/10.1515/labmed-2024-0029/html
https://www.degruyterbrill.com/document/doi/10.1515/labmed-2024-0029/html
https://newsroom.questdiagnostics.com/2025-10-17-MVZ-HPH-Brings-ctDNA-Blood-Test-for-Cancer-Monitoring-to-Europe,-Based-on-Haystack-MRD-R-Technology-from-Quest-Diagnostics-R
https://newsroom.questdiagnostics.com/2025-10-17-MVZ-HPH-Brings-ctDNA-Blood-Test-for-Cancer-Monitoring-to-Europe,-Based-on-Haystack-MRD-R-Technology-from-Quest-Diagnostics-R
https://newsroom.questdiagnostics.com/2025-10-17-MVZ-HPH-Brings-ctDNA-Blood-Test-for-Cancer-Monitoring-to-Europe,-Based-on-Haystack-MRD-R-Technology-from-Quest-Diagnostics-R
https://www.cell.com/cancer-cell/fulltext/S1535-6108(25)00398-8
https://www.cell.com/cancer-cell/fulltext/S1535-6108(25)00398-8
https://doi.org/10.3389/fmed.2025.1612376
https://www.eortc.org/blog/2023/10/19/new-trial-in-early-stage-breast-cancer/
https://www.eortc.org/blog/2023/10/19/new-trial-in-early-stage-breast-cancer/
https://clinicaltrials.gov/
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/hematologic-malignancies-regulatory-considerations-use-minimal-residual-disease-development-drug-and
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/hematologic-malignancies-regulatory-considerations-use-minimal-residual-disease-development-drug-and


20  |  Reimagining Cancer Care: The Emerging Role of Circulating Tumour DNA (ctDNA) in Detection, Diagnosis and Management of Cancer

About the authors

JULIA LEVY
Principal, Oncology, Genomics 
and Precision Medicine Real World 
Solutions, IQVIA

Julia leads oncology, genomics 
and precision medicine Real-World Solutions design 
and delivery in the UK and Ireland. She has more than 
20 years’ experience in Life Sciences including roles 
in global strategy, sales and marketing at GSK and 
GE Healthcare. She previously helped establish the 
Collaboration for Oncology Data in Europe at IQVIA 
and led the International COVID-19 Data Alliance at 
HDR UK. 

She has also held leadership roles in healthcare policy 
think tanks and start-ups including e-health business, 
radioisotopes manufacturing for use in radio-
pharmaceuticals. She is a Trustee of Picker Institute, a 
charity that promotes person-centred care. Julia holds 
a BSc in Biochemistry from the University of Bristol and 
an MBA from INSEAD.

TOBY HOUSE
Analyst, EMEA Thought 
Leadership, IQVIA

Toby is a Genomic Medicine 
Masters graduate from the 

University of Oxford, where he specialised in prostate 
cancer spatial genomics. He also holds a Bachelor of 
Science degree in Biological Sciences (with specialism 
in Microbiology and Infectious Disease) from the 
University of Exeter. 

Toby joined IQVIA in January 2025 and currently 
works across a variety of areas covered by the team, 
including a recently published white paper on genomic 
initiatives. Toby previously interned with the Thought 
Leadership team in 2023, focusing upon pipeline 
analysis of next-generation biologics in oncology. 

STEFAN LUTZMAYER
Senior Consultant, EMEA Thought 
Leadership, IQVIA

Stefan has over 9 years of 
experience working in academia 

and life sciences. He joined the Thought Leadership 
team in 2021 where he creates novel materials 
on emerging next-generation biotherapeutic 
platforms like the microbiome or gene-editing, new 
developments across therapeutic areas, including 
central nervous system or cardiometabolic diseases as 
well as vaccines and cold chain pharmaceuticals. 

Stefan has prior experience working as an IT 
consultant advising healthcare and life sciences clients. 
He holds a PhD degree from the University of Vienna, 
is trained in molecular biology and data analysis 
and has published multiple peer-reviewed articles in 
internationally-renowned journals.

BRADLEY SMITH
Vice President, Therapeutic 
Strategy, IQVIA

Brad Smith is the Vice President of 
Therapeutic Strategy, coordinating 

all activities related to translational medicine. Brad 
is a recognized leader in the development and use 
of biomarkers and companion diagnostics in clinical 
research. His expertise includes technical, scientific, 
regulatory, legal and business aspects of biomarker 
use in clinical research.

Previously, Dr. Smith led Corporate Development at 
Cell Signaling Technology, an innovative biotechnology 
company in the life sciences field. Dr. Smith’s scientific 
background includes research positions at Stanford 
University and University of California, San Francisco 
focused on mechanisms of disease. Dr. Smith holds a 
doctoral degree from Stanford University and masters 
and bachelors degrees from University of California, 
Santa Cruz.



 iqvia.com  |  21

The authors of this paper would like to thank the IQVIA Real World Solutions, Precision Medicine Oncology and 
Genomics & Precision Medicine EMEA teams for their valuable contributions. Individual contributors include Mark 
Bale, Ellie Phylactopoulos, Stella Tattan, Jeffrey Hodge and Jose Franco Alvarez.

Acknowledgements



© 2025. All rights reserved. IQVIA® is a registered trademark of IQVIA Inc. 
in the United States, the European Union, and various other countries.

11.2025.EMEA. BCS2025-3682-11NOV

CONTACT US
iqvia.com

http://iqvia.com

