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Poll Question #1
What does a change of line of 
therapy mean to you?
a) Progression of cancer on one or 

more treatments
b) Change of treatment following an 

adverse effect 
c) Treatment change from curative to 

palliative disease
d) Two of the above
e) All of the above



Among 166 responses….
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2023- Oncogene-
Addicted 
Metastatic 
NSCLC

Treatment 
recommendations 
for each oncogene

Increasing complexity and individualization of therapies

Hendriks et al Ann Onc 2023 



Increasing complexity and individualization of 
therapies

2023- Oncogene-
Addicted 
Metastatic 
NSCLC

Treatment 
recommendations 
for EGFR 
activating 
oncogene

Change in line of therapy 
based on the extent of 
disease progression, 
reassessment of 
oncogene status, and the 
original choice of first-
line treatment 

Hendriks et al Ann Onc 2023 



2023- Non-Oncogene-Addicted Metastatic NSCLC
ICI Eligible ICI Ineligible

Increasing complexity and individualization of therapies

Hendriks et al Ann Onc 2023 



Increasing complexity and individualization of 
therapies

Treatment 
recommendations 
for ICI-eligible 
patients who are 
oncogene negative

Line of 
therapy 
choice based 
on the extent 
of disease 
progression, 
performance 
status, and 
%PDL1 
expression

Hendriks et al Ann Onc 2023 



Clinical Practice Varies from Trials

Patient-Health 
Factors 

Health System
Factors 

Clinician/Patient 
Preference



Variations in Care Enable Opportunities for 
Comparison 

• After progression on treatment 
regimen A, should a patient 
receive treatment regimen B or C? 

• Should the order of treatment 
regimens be A then B or B then A? 

• Should drug B be 
initiated/continued and for how 
long following the completion of 
treatment regimen A? 

Regimen A

Cancer Dx

Progression

Regimen B Regimen C
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Lines of Therapy Concept is Imperfect and 
Not Standardized in the Clinical Setting

•Areas of agreement
• Predicts Prognosis
• No universal definition
• Progression is a new LOT
• Intraclass change = same LOT

Falchetto BMC Research Notes (2024); Falchetto BMC Cancer (2025) 

•Areas of uncertainty
• Localized/curative vs. 

metastatic/palliative
• Treatment breaks
• Addition/continuation of 

treatments
• Change due to adverse effect



Real World Data to Identify Line of Therapy- 
Varying Data Points and Populations

Claims Data

Electronic Health 
Records (EHR) 

Cancer Registry
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• No RWD data source provides a comprehensive picture of the 
care for every patient diagnosed and treated for cancer

Summary & Interpretation of Example

• Investigators utilizing RWD must make reasonable 
assumptions in the choice of RWD and be attentive in 
addressing and relaying potential misclassifications and 
biases 



Identifying LOT for Metastatic Disease Using 
RWD- An ISPE Cancer SIG Initiative

• ISPE Cancer SIG initiative to review RWD literature on initiation of 
LOT for breast, lung, or CRC metastatic disease 

• Among 273 original studies screened,  24 studies described 
algorithms to identify a new LOT among patients with metastatic 
disease  

• Twenty-three (96%) studies required a metastasis-free lookback 
period followed by an incident metastatic disease diagnosis plus 
new systemic anti-cancer treatment 

• Only three (12.5%) of these studies conducted validation studies 

Onasonya ISPE Annual Meeting (2025)



Standardization of LOT

Saini KS, Twelves C. Br J Cancer (2021)

• Proposing a new framework and standardized language
•  LOT N (CLoT + PLoT) 
• Clinical Progression of Disease (cPD) vs. PD 



Standardization of LOT

• ESMO Adaptation of Line of Systemic Therapy (EnLiST)

Saini KS, Twelves C. Br J Cancer (2021); EnLiST- ESMO Adaptation of Lines of Therapy: https://www.esmo.org/guidelines/enlist-esmo-
adaptation-of-line-of-systemic-therapy/enlist-esmo-adaptation-of-line-of-systemic-therapy

• Proposing a new framework and standardized language

EnLiST – ESMO Adaptation of Line of Systemic Therapy
EnLiST – ESMO Adaptation of Line of Systemic Therapy

EnLiST – ESMO Adaptation of Line of Systemic Therapy



Integration of Real World Data Across Europe 

• DARWIN EU
• Data Analysis and Real World Integration Network 
• Collaboration between the European Medicines Agency 

and the European Medicines Regulatory Network 
• Establishes a coordination center to provide RWE by 

utilizing RWD from health systems across the European 
Union

• At least two initiatives utilize the concept of LOT



Initiatives to Standardize and Utilize RWD LOT 
Across Data

Darwin EU: NSCLC- https://catalogues.ema.europa.eu/node/4013/administrative-details

• DARWIN-EU
• Overall survival in 

patients with advanced 
or metastatic non-
small cell lung cancer 
treated with selected 
immunotherapies as 
first line of treatment 
(EUPAS1000000112)



Initiatives to Standardize and Utilize RWD LOT 
Across Data

Darwin EU: Multiple Myeloma - https://catalogues.ema.europa.eu/node/3794/administrative-details

• DARWIN-EU
• Multiple myeloma: 

patient characterisation, 
treatments, and survival 
in the period 2012–
2024 
(EUPAS1000000757)



Summary 
• Use of systemic treatment and the concept of lines of therapy 

(LOT) in oncology have developed organically over time 
• Reflects advancements in cancer treatment and improving 

care to survivors 
• The concept of LOT in the clinical setting is not yet standardized
• Identifying and differentiating between LOTs when using RWD is 

even more complex 
• There are ongoing initiatives to use LOT in RWD to advance RWE



Poll Question #2

Have you ever used real 
world data to define any 
LOT for research purposes?
a) Yes
b) No



Among 101 responses…



Poll Question #3

Which type of data sources do you 
most commonly use in your research 
to define LOT? 
a) Claims 
b) EHR
c) Registries
d) Two of the above
e) All of the above
f) Never previously used RWD to define 

LOT for research



Among 98 responses…
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Clinical Care & Lines of Therapy

● How do clinicians think about LOT?

“Sequence of treatment regimens a patient receives over time. Each "line" is 

essentially a different stage or round of treatment, typically started when the previous 

treatment stops working, and the cancer returns or progresses.”

○ Referenced in Guidelines (National/Local/Oncology societies)

○ Oncology treatments are multi-modal & patient journeys are complex

○ Patient-centred



© Flatiron Health 
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A cancer journey in a Health System
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A cancer journey and Real World Data
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RWD & LOT considerations

- RWD sources - Claims, EHR, Cancer Registries
- Data Access - Patient-level data vs Aggregate tables
- Business LOT Rules & Logic
- Quality Assurance: Underlying Data quality and LoT QA 

processes
- Use-cases

Questions from researchers & HTA/Regulatory 

bodies:
● How do treatments compare to current SOC in 

Line 1/2/3/etc?

● Can I match a study to IE criteria of an RCT for 

a particular line?

● Which Lines are there currently unmet needs 

and what are current outcomes?

Using RWD for LOT
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Nine  categories of rules are applied to group drug orders and administrations in order to create LOTs

1. Therapies eligible for inclusion in lines of therapy

2. Index date

3. Start of 1L therapy

4. Definition of a line of therapy

5. Maintenance

6. Gap in therapy

7. Changes permitted within a line of therapy 

8. Changes not permitted within a line of therapy

9. Line of therapy end date

How can we approach LOT rules within RWD?



© Flatiron Health 

Line of Therapy (LOT) applies a set of disease-specific rules to summarize the sequence of anticancer therapies based on 

structured and abstracted treatment information (drug_name, start_date, end_date etc). 

- Line name - the list of drugs/regimens given as part of a single line (e.g. FOLFOX + Bevacizumab)

- Line number - e.g. 1L, 2L 

- Line setting - e.g. NEOADJUVANT, ADJUVANT, ADVANCED, LOCOREGIONAL, METASTATIC, mCRPC, nmCRPC, mHSPC

- Start date & End date

- Is maintenance therapy - Yes/No for whether therapy is given as maintenance for the main line treatment

Key variables in LOT for Oncology
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● Example of a LOT, with eligible therapies being captured as lines beginning at CRPC date 

● The index date is the first of either metastatic diagnosis date or CRPC date

Index date: Patient 
diagnosed 

with metastatic disease 

1L - Drug A & B 2L - Drug C 3L - Drug D

Treatment change Treatment change Death

Treatment 
initiation

Treatment 
initiation

Patient diagnosed 
with CRPC

Line setting: mCRPC mCRPC mCRPC

Treatment 
initiation

LOT Example: metastatic Prostate Cancer

Patient 
diagnosed with 

early-stage 
prostate cancer
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● Source data
○ LOT quality depends on input data - often messy, imperfect & across clinical systems
○ Structured data: how reliable are orders & admins? Can we leverage cancellation status? Drug names 

need to be harmonised upstream
○ Unstructured data: are end dates well documented?

● Quality Assurance
○ Evaluation of LoT sequences that not in keeping with local clinical expectations
○ Patient-level data access important to validate
○ Disease-specific validation

● Rapidly advancing medical landscape
○ Newly approved anti-cancer therapies
○ Anti-cancer therapies shifting from metastatic to earlier stage disease
○ Multi-modal therapies

Additional Complexities
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● Accounting for in-country nuance, while maintaining a consistent set 

of business rules 
○ Are there drugs only approved in certain countries? Are guidelines different?

○ Do we choose different input data source per country? In-country pre-processing & local 

clinical knowledge are Critical!

LOT across borders

Presented at ISPOR RWE Summit 2025
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● LOT is a key clinical consideration but is only one part of the 
patient journey and experience

● LOT is dynamic and a critical RWD variable enabling multiple 
use-cases.

● Implementing LOT globally is possible but complex, requiring 
cross-functional expertise & local health system knowledge.

● There are opportunities to standardise approaches and provide a 
framework for relevant stakeholders.

Takeaway Messages



Regulatory Perspective
Denise Umuhire 

European Medicines Agency



Health Technology 
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Discussion 

• Moderator: Seyed Hamidreza Mahmoudpour, Merck Healthcare 
KGaA, Germany

• Panelists: 
• Benjamin Bates, Rutgers University, United States
• Arun Sujenthiran, Flatiron Health, UK
• Denise Umuhire, European Medicines Agency, Netherlands
• Karen Facey, RWE4Decisions, UK
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