
BACKGROUND
• The EU Joint Clinical Assessment (JCA) requires early, transparent, and 

evidence-based definition of Population–Intervention–Comparator–
Outcome (PICO) frameworks. 

• In hormone receptor–positive, HER2-negative (HR+/HER2–) metastatic 
breast cancer (mBC), rapid therapeutic innovation following 
progression on CDK4/6 inhibitors, expanding treatment classes, and 
increasing reliance on subgroup analyses challenge traditional static 
systematic literature reviews (SLRs) for JCA planning (Figure 1) 

METHODS
• A PRISMA-compliant REAL-SLR was conducted using protocol-driven 

searches updated daily for metastatic breast cancer

• Evidence from interventional clinical trials, regulatory sources, clinical 
guidelines, selected high-quality real-world evidence, and technology 
assessments was continuously identified, screened, and structured

• For each eligible study, data were extracted on study design, population, 
intervention, comparator, endpoints, and reported subgroup analyses

• Real-Time AI-assisted Living SLR (REAL-SLR) (Figure 2) is a continuously 
maintained evidence system that:

 Updates evidence through protocol-driven, ongoing searches 

 Structures studies at trial-level (not publication-level) 

 Enables instant re-querying of evidence without re-running the SLR 

 Preserves PRISMA traceability, auditability, and methodological 
consistency 

• This continuously updated evidence-base REAL-SLR was used to define 
both core and extended JCA PICOs without re-running searches, enabling 
dynamic refinement while preserving auditability and methodological 
consistency
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• As of April 16, 2026, the REAL-SLR identified 153 published studies in HR+/HER2– mBC 
following progression on CDK4/6 inhibitor therapy (Figure 3)

• Thirty-seven Phase 2 or Phase 3 randomized controlled trials defined the evidence-anchored 
core PICOs (Table 1)

• Interventions/comparators across these studies included endocrine therapy (ET), targeted 
therapy with/without ET, chemotherapy, and antibody–drug conjugates. 

• Extended PICOs were mapped using (Table 2, Figure 4): 
 biomarker-defined subpopulations (PIK3CA/AKT1/PTEN alterations, HER2-low/ultra-low 

disease)
 subgroup evidence, including: 

• brain/bone/liver metastases, 
• prior CDK4/6-inhibitor use (adjuvant vs metastatic), and 
• prior treatment exposure patterns including concurrent vs sequential ET/CDK4/6-

inhibitor therapy

RESULTS
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CONCLUSIONS

 REAL-SLR-enabled PICO mapping anchors JCA 
scoping in the evolving metastatic breast cancer 
evidence landscape rather than a static SLR

 Evidence-driven PICO definition increases 
transparency, allows flexibilily, reduces rework and 
overall enhances preparedness for JCA in complex 
and rapidly evolving indications, compared to 
traditional reiterative approach (Figure 5)

OBJECTIVES
 To utilize a Real-Time AI-assisted Living SLR 

(REAL-SLR) approach for evidence-based JCA 
PICO mapping in HR+/HER2–mBC
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ADC, antibody-drug conjugate; AEs, adverse events; AKT, protein kinase B; CDK4/6i, cyclin-dependent kinase 4/6 inhibitor; ctDNA, circulating 
tumor DNA; DDR, DNA damage repair; DOR, duration of response; EQ-5D-5L, EuroQol 5-Dimension 5-Level questionnaire; ERS1, estrogen 
receptor 1; ET, endocrine therapy; EORTC, European Organization for Research and Treatment of Cancer; QLQ-BR23 Quality of Life Questionnaire 
Breast Cancer 23; QLQ-BR45, Quality of Life Questionnaire Breast Cancer 45; QLQ-C30, Quality of Life Questionnaire Core 30; gBRCA1/2, germline 
breast cancer gene 1/2; HER2, human epidermal growth factor receptor 2; HR+, hormone receptor–positive; HRD, homologous recombination 
deficiency; NSCLC, non–small cell lung cancer; ORR, overall response rate; OS, overall survival; PARPi, poly(ADP-ribose) polymerase inhibitor; PFS, 
progression-free survival; PGI-TT, Patient Global Impression of Treatment Tolerability; PI3K, phosphoinositide 3-kinase; PIK3CA, 
phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha; PRO-CTCAE, Patient-Reported Outcomes version of the Common 
Terminology Criteria for Adverse Events; QOL, quality of life; RCTs, randomized controlled trials

ABBREVIATIONS

Dimension Stratification approach Evidence basis

Biomarker-defined 
populations 

Patients with actionable 
mutations 

• AKT1 activating mutation (2 studies)
• DDR/HRD mutations (1 studies)
• ESR1 mutation (7 studies)
• gBRCA1/2 mutation (3 studies)
• PIK3CA activating mutation (6 studies)
• PTEN alteration (2 studies)

HER2 expression 
subgroups 

HER2-low and HER2-
ultralow disease

• HER2-low/HER2-ultra low (3 studies)

Metastatic site / 
disease burden

Presence of brain or 
bone metastases

• Bone metastases (1 study)
• Brain metastases (1 study)
• Liver metastases (2 studies)

ctDNA dynamics (3 studies)

Prior treatment 
exposure patterns

Prior CDK4/6i exposure 
patterns
Prior other therapies

• Duration of prior CDK4/6i therapy (2 studies)
• Prior CDK4/6i use in adjuvant vs. metastatic 

setting (1 study)
• Concurrent vs. sequential use of CDK4/6i 

and ET  (2 studies)
• Prior ADC (1 study)

PICO element Core definition Evidence anchor from REAL-SLR

Population

• Adults with 
metastatic Breast 
Cancer

• HR+/ HER2-negative
• Biomarker – any
• Line of therapy – 

progressed on 
CDK4/6 inhibitor 
therapy

• Derived from RCTs identified from REAL-SLR in 
metastatic HR+/HER2-negative Breast Cancer in 
post CDK4/6 setting

Interventions 
/ Comparator

Treatment strategies 
evaluated in RCTs: 
• ADCs
• endocrine therapy 

(ET) 
• targeted therapy +/- 

ET
• Chemotherapy

• ADCs (Datopotamab deruxtecan, Sacituzumab 
govitecan, Sacituzumab tirumotecan, 
Trastuzumab deruxtecan)

• ET (Capivasertib+fulvestrant, 
Ipatasertib+fulvestrant, Camizestrant, 
Elacestrant, Giredestrant)

• Targeted (AKT-Targeted, HER2-Targeted, PI3K-
Targeted, PARPi)

• Chemo (Paclitaxel, Vinorelbine, Eribulin, 
Physician’s choice)

Outcomes
OS, PFS, ORR, Grade 3/4 
AEs, Treatment 
discontinuation, QOL

• OS, PFS, DOR, ORR
EORTC-QLQ-C30; EORTC QLQ-BR45; EORTC 
QLQ-BR23, PRO-CTCAE; PGI-TT; EQ-5D-5L

• Grade 3/4 AEs, Treatment discontinuation; 
Neutropenia

Study design RCTs • 37 Phase 2 / Phase 3  RCTs (14 Phase 2 RCTs, 
and 23 Phase 3 RCTs)

Figure 1. Why breast cancer is a challenge for JCA ​

Table 1. 
Evidence-anchored core PICOs (derived from REAL-SLR)

Table 2. Extended PICO mapping for JCA (evidence-
based stratification)

Therapy-class driven PICOs. This ensures alignment with HTA expectations for comparative 
effectiveness

Extended PICOs reflect biomarker-defined populations, HER2 expression subgroups, sites of 
metastases, and prior treatment patterns

→ Multidimensional PICO expansion required for JCA in breast cancer to ensure JCA-
relevant subgroup analyses and evidence interpretation across member states

Figure 4. PICO explosion in Breast Cancer

Figure 5. Defining PICOs: What changes with REAL-SLR

Traditional approach

Define PICO
Population, Intervention, 
Comparator, Outcomes

Search for 
evidence

Static and iterative.
Requires re-run for new information

REAL-SLR approach

Identify evidence
Continuous, comprehensive, 

multi-source

Evidence drives the PICO.
Not assumptions

Derive PICO
Evidence-anchored 

and adaptable

Figure 3. Continuously updated PRISMA (REAL-SLR framework) in Breast 
Cancer (updated Apr 16, 2026)

Records identified from:
PubMed (n = 46,740)

Records removed before 
screening: Duplicate records 
removed (n = 24,524)

Records screened
(n = 22,216)

Records excluded (n = 21,439):
Population (n = 8,443)*
Intervention/comparator 
(n = 15,080)*
Outcomes (n = 16,849)*
Study design (n = 18,255)*

Records identified from:
Conference proceedings (n = 7,264)
NCCN Guideline (n = 777)
Citation searching (n = 300)

Studies included in 
review (n = 1,768)
Records of included 
studies (n = 1,115)

Identification of studies via databases Identification of studies via other methods

Id
en

tif
ica

tio
n

Sc
re

en
in

g
O

nc
os

co
pe

 /
PI

CO
 fi

lte
r

Records screened
(n = 8,341)

Records excluded (n = 7,350):
Population (n = 4,242)*
Intervention/comparator 
(n = 1,779)*
Outcomes (n =  1,920)*
Study design (n = 2,942)*

*Reasons for exclusion were not mutually exclusive.

Studies included in 
report (n = 153)
Records included in 
report (n = 225)

Studies excluded (n = 962):​
Not metastatic (n = 530)*
Not HR+/HER2- (n=405)*
No prior CDK4/6i (n=962)* 
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Biologically 
distinct diseases 
with unique 
evidence 
landscapes and 
treatment 
paradigms

Multiple  subpopulations

HR+/
HER2- HER2+

TNBC

Rapid emergence of new 
therapies

Evidence 
landscape 
evolves 
quickly and 
continuously

ADCs
Expanding across 
subtypes and 
treatment setting

Targeted therapies
PI3K, AKT, ESR1 and 
other pathway inhibitors 
emerging rapidly

More lines, 
sequences, and 
context – more 
complexity for 
PICO definition

Multiple therapy sequences

Adjuvant vs 
metastatic settings 

Prior therapies:
CDK4/6 inhibitors, ADCs, 
endocrine therapy

Multiple sequences and 
switching patters

Complex comparator landscape

Comparators 
vary by line, 
population, 
and available 
therapies

Endocrine therapy
Multiple options and 
combinations

Chemotherapy
Multiple regimens and 
sequencing strategies

ADC sequencing
Different ADCs across 
lines of therapy

High-
dimensional 

PICO 
definition 
problem

Complex and evolving PICO 
landscape in breast cancer requires 

a living evidence approach

Figure 2. REAL-SLR for JCA PICO mapping
Continuous evidence-to-PICO framework
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MAPPING 
ENGINE

STRUCTURED 
EVIDENCE 

BASE

AI-ASSISTED + 
HUMAN-

VALIDATED 
PROCESSING

CONTINUIOUS 
EVIDENCE 

INGESTION CONGRESS 
PROCEEDINGS

REGULATORY 
SOURCES

CLINICAL GUIDELINES 
& HTA REPORTS

EXTRACTION - STRUCTURED 
VARIABLES (AI-assisted)

TRIAL-LEVEL 
MAPPING

HUMAN 
VALIDATION

SCREENING 
(AI-assisted)

LIVING, STRUCTURED 
PUBLICATIONS REPOSITORY, 
ORGANIZED AT TRIAL-LEVEL

STUDIES ORGANIZED BY:
 Population & Subpopulation 
 Intervention
 Comparator
 Study design

Core PICO
Based on RCT evidence (high 
confidence comparative data)

Extended PICO
Based on subgroup, real-world 
evidence (broader applicability)

JCA-ready PICO frameworks
Based on RCT evidence (high 
confidence comparative data)

Always current
Continuously updated with new 
high-quality evidence

ACTIONABLE, TRANSPARENT, READY FOR REFINEMENT

EVIDENCE-DRIVEN DYNAMIC PICO

HR+/HER2-
mBC

Emerging and 
evolving

Multiple 
options

… more  
treatment 
classes

TREATMENT 
CLASS

Multiple treatment 
classes with diverse 

mechanisms and 
sequencing

ET

ADC

Multiple 
regimens

Chemo-
therapy

Varying 
prognosis 

and treatment 
patterns

Different 
outcomes and 
management

DISEASE 
STATE
Disease 

characteristics 
create distinct 

evidence contexts

Visceral 
metastases

… more 
disease 
states

Bone-
only 

disease

BIOMARKERS

Biomarker-defined 
subpopulations 
drive different 
outcomes and 

treatments

PIK3CA

ESR1

… more 
emerging 
biomarkers … more 

prior 
therapies

PRIOR 
THERAPY 

EXPOSURE
Prior treatments 

influence subsequent 
options and 
outcomes

CDK4/6
inhibitors

Chemo-
therapy
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