
The Digital Institute for Cancer Outcomes Research

(and trial matching too)

Technologies for digital patient finding

Richard Child

Director, Health Research Ecosystem, 

Applied Data Science Centre, IQVIA



1

The Digital Institute for Cancer Outcomes Research

Problems

Manually intensive

• High burden on Research Coordinators

• Many feasibility requests and repeated searches

• Requires harmony with IT colleagues

EHR systems not designed for searching

• Basic searches by ICD-10 against structured data

• Many fragmented EHR systems

• Data buried in unstructured notes, reports, charts

Patient Finding a major challenge for studies

• Enrollment targets missed at 48% of centers 1

• Inclusion and Exclusion criteria are more precise

• Studies are delayed or unable to reach primary 

endpoints – delaying potential new options for Patients

1 Getz, K. Changing Drug Development Landscape and its Anticipated Impact on R&D Operations. Accessed September 21, 20162
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Recent 

improvements 

Data interoperability

• HL7 FHIR rapidly adopted

Interop Santé France, NHS Digital UK

• Data becoming recognised by EHR vendors 

as Controlled by the Patient and Centre!

Digital Patient Finding tools

• Designed for all users, not just IT data analysts

• Collation of data from multiple EHRs within a centre

Text Mining & Natural Language Processing

• Level 1 - Ontology assisted search, including synonyms

• Level 2 - Parsing : Condition, Labs, Stage, Grade, ECOG

• Level 3 - Contextual: Family vs. Patient history, 

Negations: ”No”, ”Does not”, ”Possible”
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USA – Patient Access Rule, Non-blocking rule
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Natural Language Processing (NLP)
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Illustrative examples of modern Patient finding tools
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Illustrative examples of modern Patient finding tools
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But I know all my Patients 

and need to find trials!
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Protocols

Patient Data

• Eligibility Criteria

• Many Studies

• Many Centres 

❑ Patient search engine

❑ Trial lookup

❑ Automation of 

Patients → Studies

Trial Matching →
1x Patient to many Trials

• Main EHR

• Oncology EHR

• E-Prescribing

• Lab

• Pathology

✓ Structured

✓ Unstructured
 Patient Finding
1x Trial to many Patients
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Road from digital Patient Finding to Trial Matching

EHR DATA

MATURITY

Prerequisite: 

Electronic Health 

Record system(s)

PATIENT FINDING

Per-Study protocol 

digitisation

Share searches

(CRO / centres)

PROTOCOL 

DIGITISATION

Digitise ALL protocols

▪ Tech – NLP

▪ Standards - PRM

▪ Community collab.

COMPUTABLE 

PHENOTYPES

Digitised protocols 

require translation to 

common data models 

and terminologies

01 02 03 04

Carrot of quality
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Collaboration and Community

• Digitise protocols for my 

studies

• Find Patients for my studies 

only

Patients and Studies in a 

Cancer alliance, or even 

region / national / Europe

Patients and Studies I know

• Visibility of all Studies by 

colleagues

• Find Patients under care of 

others

Patients and Studies at 

My Centre

• My Centre may be at capacity, 

refer Patients to other Centres

• Find Studies with my region

• Share digitised protocol with 

other Centres and find Patients 
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Benefits
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Benefits of digital Patient Finding

DATA VISIBILITY
• MORE studies & patients surfaced

• Not solely dependent on investigator 

knowledge 

FINANCIAL
• Increased research revenues 

BEHIND THE FIREWALL
• GDPR privacy by design

• Share digitised protocols and 

anonymised results, not data

OPERATIONAL 

EFFICIENCY
• Reduce manual searches

• Saves time & effort

• Focus on eligible patients 

DIVERSITY AND INCLUSION
• Equitable access to studies

• Link with Social Determinants of Health

PATIENT
• Avoid unnecessary appointments

FEASIBILITY
• Feedback to sponsor on protocol 

USE BEYOND STUDIES
• Cohort / Patient finding for Centre purposes

Patient 

Finding 



13

The Digital Institute for Cancer Outcomes Research

Digitally-enabled Site ID

CASE STUDY

Phase II: 
cholangiocarcinoma

27%

10%

Traditional
approach

New
approach

Non-enrolling sites

Higher recruitment rate Lower screen failure rate Fewer non-enrollers

lower
63%

Recruitment completed ~6 months ahead of schedule

0.40

0.36

Rate
contracted

Rate
delivered

Rate of screen failures

lower
10%

0.25
0.32

0.79

Industry1 Rate
contracted

Rate
delivered

Enrollment
(p/s/m = patient / site / month)

faster
2.47X
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Looking forwards
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Healthcare

Quality and 

complete data

Research

Find patients 
Diagnostic screening

- population health

AI

Enhanced screening

Risk Stratification

Predictive Analytics

Error & Fraud 

detection

Quality and 

complete data

Find patients

Diagnostic screening

- recruitment

AI

Enhanced screening

Identify predictive & 

prognostic biomarkers

Monitoring & Safety

Many needs are shared – we need to direct investment

not just to benefit Trials, but also Real World Evidence generation and Patient care

Common problems and needs
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Healthcare

Quality and 

complete data

Research

Find patients 
Diagnostic screening

- population health

AI

Enhanced screening

Risk Stratification

Predictive Analytics

Error & Fraud 

detection

Quality and 

complete data

Find patients

Diagnostic screening

- recruitment

AI

Enhanced screening

Identify predictive & 

prognostic biomarkers

Monitoring & Safety

Common problems and needs

Sharing
Investment

Datasets

Methods 
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Looking forwards

Algorithms to highlight 

patients with potentially 

undiagnosed or rare disease

AI ML enabled 

patient finding

Future and 

Now

Once patient is found, integrate with 

Electronic Data Capture tools and 

pre-populate e-CRF forms.  ~30%

Pre-population 

of e-CRF

Diagnostic screening – early detection

Risk stratification – Risk of progression or event

Adoption: DSS integrated back to EHR systems

Decision 

Support
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AI Machine Learning enabled Patient Finding

Medical history prior to diagnosis

Assemble and analyze the often complex medical history of target patients

Use Machine Learning to identify unique patterns 

in target patients’ medical history 

PRIOR to Diagnosis or Event

Patient Event

Tests & 

Diagnostic 

Procedures

Treatments
Comorbidities/

Misdiagnoses

Specialist/

A&E visitsSymptoms

Demographics

Age+

Deploy learnings to identify specific target patient populations

1

2 3

Patients identified by the algorithm

Patients not identified by the algorithm



19

The Digital Institute for Cancer Outcomes Research

Bad AI?
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Integrating clinical expertise and machine learning

BACKGROUND

CHALLENGE

•Tuberous sclerosis complex (TSC) is a 

rare disease with a prevalence of 1 in 

15,000

•TSC patients develop Benign multi-

system tumours lead to epilepsy, 

cognitive impairment, kidney failure, etc. 

•Manifestations typically start in 

childhood but correct diagnosis can be 

delayed into adulthood

A client was interested in 

understanding whether early disease 

detection algorithms could be used to 

find undiagnosed patients with TSC 

IQVIA conducted a UK study leveraging data from primary (CPRD) and specialist (HES) 

care. Data covered ~5m patients. Four algorithms were developed:

IMPLEMENTATION AND IMPACT

1. KOL-based 

rules

Rules based on clinical 

KOL interviews

2. Conventional 

Statistics

Standard statistical / 

epidemiology approach 

based on logistic regression

3. Data-driven 

AI

Support vector machine 

based on all available 

features

4. Hybrid 

Clinical-AI

Support vector machine 

incorporating clinically driven 

feature engineering

patients predicted 

to have TSC go 

on to receive a 

diagnosis of TSC

1 in ~25
patients predicted 

to have TSC go 

on to receive a 

diagnosis of TSC

1 in ~13
patients predicted 

to have TSC go 

on to receive a 

diagnosis of TSC

1 in ~6
patients predicted 

to have TSC go 

on to receive a 

diagnosis of TSC

1 in ~4

AI combined with clinical knowledge performed best

o 2.5 times better than standard epidemiological approach 

o 5 times better than rules based on KOL knowledge

Case study to identify undiagnosed patients with rare disease showed substantially better results 

using a hybrid Clinical-AI method in comparison to fully data-driven AI or KOL based knowledge alone
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Public + Private, Research + Care – DATA-CAN



Thank you


