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The concept of patient-reported
outcomes (PROs)

Bachmann JM et al, Ethics Hum Res 2024

» Reports of health status, quality of life (QoL), 

and symptoms directly from the patient

» PRO measures (PROMs): Validated

questionnaire instruments

- use of psychometric methodology

- transform health status into scores

» Measures of treatment benefit or risk 

in medical product clinical trials



Conceptual framework of PROs

» Concept of a PRO = the thing being measured (FDA 2009)

- e.g., symptom, groups of symptoms, effects on function(s)

» Includes intended population, application (type of scores, mode of administration)

» Foundation of content validity of PRO instrument („extent to which the 

instrument measures the concept of interest“) (FDA 2009)



EMA reflection on PROs

» Successful medical treatment based on

1. understanding of the disorder

2. comprehensive patient data

3. consideration of the patient‘s expectations, preferences and values

» Directly reflect the experience of a patient, without input by a third party

» Can include: health and functional status, disease symptoms, disease 

course, treatment preferences, QoL, factors impacting treatment 

adherence, treatment outcomes and side effects



PROs and QoL outcomes
in GA trials

Secondary outcome measure Secondary outcome measures

+6, 12, 18 months



PROs and QoL outcomes
in GA trials

Considersation of three PRO and QoL outcomes at particular interest

» NEI VFQ-25 (National Eye Institute Visual Functioning Questionnaire)

» FRI index (Functional Reading Independence index)

» VILL-33 (Vision Impairment in Low Luminance questionnaire)

 Fulfillment of regulatory use criteria (incl. concept elicitation, qualitative development steps)

 Familiarity to the European Medicines Agency from previous interactions



NEI VFQ-25

Terheyden JH et al, Health Qual Life Outcomes 2024

Krezel AK et al, BrJ Ophthalmol 2015
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» Commonly used vision-related QoL measure

» Thirteen Subscales

» Developed with patients (AMD, DR, glaucoma, cataract, CMV retinitis, low vision)

» Conventional sum scoring, Rasch model scorings

» 61 language versions

self-administration or interviewer administration

PROM use in highly cited 
trials across ophthalmoloy

PROM use in AMD trials

*National Eye Institute Visual Functioning Questionnaire

General health, general vision, ocular pain, near vision, distance 
vision, vision-specific social functioning, vision-specific mental health, 
expectations for visual function, vision-specific role functioning, 
dependency due to vision, driving, peripheral vision, color vision



NEI VFQ-25 Psychometrics

» Analysis of two samples (n=262 and 597) 

recruited for a pilot study of the 51-item questionnaire and a field test
(AMD, DR, glaucoma, cataract, CMV retinitis, low vision, no underlying eye disease)

» Reliability: Cronbach‘s α = 0.71 to 0.85 

across subscales

» Known-groups validity: Significantly

poorer NEI VFQ-25 scores in cataract and

low vision patients than reference patients

*National Eye Institute Visual Functioning Questionnaire

Reliability Validity Responsiveness



NEI VFQ-25 Psychometrics

» Analysis of 100 participants with

geographic atrophy of the phase 2 Lampalizumab trial  Mahalo at baseline

» Reliability: Cronbach‘s α = 0.95, test-retest (M6) ICC = 0.86 (composite score)

» Convergent validity: Pearson r = 0.61 (MNRad) 

and r = 0.69 (FRI index) (composite score)

» Known-groups validity: MNRad and FRI index 

*National Eye Institute Visual Functioning Questionnaire

Reliability Validity Responsiveness



NEI VFQ-25 Psychometrics

» Analysis of participants from the

phase 3 ranibizumab trials Marina / Anchor in neovascular AMD (n=716 / 423)

» A 4- to 6-point difference in NEI VFQ-25 composite scores correspond to a

patient-relevant 3-line BCVA change

*National Eye Institute Visual Functioning Questionnaire

Reliability Validity Responsiveness



NEI VFQ-25 Psychometrics

» Analysis of 87 participants with geographic

atrophy in a prospective, non-interventional cohort study 

(subset of n=66 participants followed-up for 1 year)

» Low-luminance visual acuity (better eye)

and best-corrected visual acuity (worse eye)

were key determinants of NEI VFQ-25 scores

*National Eye Institute Visual Functioning Questionnaire

Reliability Validity Responsiveness

LASSO regression coefficients 
dependent on tuning parameter 
for NEI VFQ-25 composite score



NEI VFQ-25 Psychometrics

» Secondary analysis of 298 participants 

(358 eyes) from the age-related eye disease study

» No significant decline in Rasch model-

calibrated over scores before vs. after

progression to geographic atrophy (p≥0.1)

» Faster decline in non-central GA (p=0.03)

when considering visual functioning subscale

*National Eye Institute Visual Functioning Questionnaire

Reliability Validity Responsiveness



NEI VFQ-25 Psychometrics

» Secondary analysis of 856 participants 

with geographic atrophy from the Lampalizumab phase 3 trials Chroma / Spectri

» Significant association between minimum atrophy extent and NEI VFQ-25 data

» Subgroup analysis across

different regions: Central 

2.5 mm diameter region 

explains structure-PRO

association (R² = 0.11)

*National Eye Institute Visual Functioning Questionnaire

Reliability Validity Responsiveness



» Secondary endpoint  analysis of the

phase 3 Pegcetacoplan trials Derby/Oaks in patients with geographic atrophy

» No significant difference after 24-month period between treatment and sham

Reliability Validity Responsiveness

NEI VFQ-25 Psychometrics
*National Eye Institute Visual Functioning Questionnaire



» Post-hoc analysis of the

phase 3 Pegcetacoplan trials Derby/Oaks in patients with geographic atrophy

» Slower decline in NEI VFQ-25 in treated 

eyes with geographic atrophy lesion 

margins ≥250 μm from the fovea 

(mean + 4.0 [SE 2.4]) over 24M

Reliability Validity Responsiveness

NEI VFQ-25 Psychometrics
*National Eye Institute Visual Functioning Questionnaire



FRI index
*Functional Reading Independence

» 7-item unidimensional measure of visual functioning

     -specifically focuses on reading activities

» Developed specifically with geographic atrophy patients

» Scoring uses conventional means or levels

» 24 language versions

interviewer administration



» Analysis of 100 participants with

geographic atrophy of the phase 2 Lampalizumab trial  Mahalo at baseline

» Reliability: IRT marginal reliability = 0.90, test-retest (M6) ICC = 0.86 (27 stable NEI VFQ)

» Convergent validity: Pearson r = -0.26 (GA lesion size), r = 0.66 (NEI VFQ)

but BCVA r = 0.16 (p=0.11)

» Internal responsiveness: Worsening scores with GA growth ≥0.94mm² (FRI: -0.3) 

vs. <0.94mm² (FRI: -0.1; p=0.02)

Reliability Validity Responsiveness

FRI index Psychometrics
*Functional Reading Independence



» Secondary endpoint  analysis of the

phase 3 Pegcetacoplan trials Derby/Oaks in patients with geographic atrophy

» No significant differences after 24-month period between treatment and sham arm

Reliability Validity Responsiveness

FRI index Psychometrics
*Functional Reading Independence



FRI index Regulatory Use

“The further use and development of the FRI index 

and reading speed in patients with GA, both to provide 

information on the relationship between GA lesion size 

and reading function, and to explore the potential 

effect of treatment on reading function is supported”

*Functional Reading Independence



VILL-33

» Vision-related QoL measure with a focus on low-luminance and reduced 

contrast

» Specifically developed with AMD patients (early, intermediate late AMD)

» Three Subscales: Reading/accessing information, mobility incl. driving and safety, socio-emotional well-being 

» Rasch model scoring

» 52 language versions

Interviewer- or self-administration

*Vision Impairment in Low Luminance Questionnaire



VILL-33 psychometrics

» Analysis of participants across AMD stages

including with geographic atrophy from the multi-center study MACUSTAR (n=716)

» Internal consistency: Subscale person reliabilties 0.78 to 0.91, subscale

person separation indices 1.9 to 3.3 (across AMD stages)

(comparable to AMD participants in development study (Pondorfer, Terheyden et al, Trans Vis Sci Tech 2021))

» Test-retest reliability: subscale ICCs = 0.77 to 0.93 (late AMD group)

» Known-groups validity: Subscale scores lower in late AMD than iAMD (p<0.0001)

Reliability Validity Responsiveness

*Vision Impairment in Low Luminance Questionnaire



VILL-33 psychometrics

» Analysis of participants across AMD stages

including with geographic atrophy from the

cross-sectional part of the multi-center study MACUSTAR (n=245)

» Correlation of VILL-33 scores 

with visual function assessments 

across AMD stages

Reliability Validity Responsiveness

*Vision Impairment in Low Luminance Questionnaire



VILL-33 psychometrics

» Analysis of participants including with 

geographic atrophy from a cohort study

on risk of falling in individuals with varying degrees of visual impairment (n=112)

» Significant association between lower vision-related QoL (VILL-33) and an 

increased risk of multiple falls at 12-month follow-up

Reliability Validity Responsiveness

*Vision Impairment in Low Luminance Questionnaire



VILL-33 psychometrics
Preliminary, unpublished data

» Analysis of participants who progressed from intermediate AMD to geographic 

atrophy from the multi-center study MACUSTAR (subgroup of n=86)

» Significant increase in decline of VILL scores in geographic atrophy over iAMD (p≤0.027)

VILL-33 Reading VILL-33 Mobility VILL-33 Emotional

Progression to GA Progression to GA Progression to GA

*Vision Impairment in Low Luminance Questionnaire

Reliability Validity Responsiveness

Mean observation times: 3.7±1.6 years before progression, 1.4±1.4 years after



VILL-33 regulatory use
*Vision Impairment in Low Luminance Questionnaire

“CHMP appreciated the development
of a new patient related outcome
measure, and the Vision Impairment
in Low Luminance (VILL) as a
promising measure for future trials”



PROs and QoL outcomes
in GA trials

Considersation of three PRO and QoL outcomes at particular interest

» NEI VFQ-25 (National Eye Institute Visual Functioning Questionnaire)

» FRI index (Functional Reading Independence index)

» VILL-33 (Vision Impairment in Low Luminance questionnaire)

 Fulfillment of regulatory use criteria (incl. concept elicitation, qualitative development steps)

 Familiarity to European Medicines Agency from previous interactions



Consideration of patient 
preference research

» Cross-sectional survey study in 153 participants with geographic atrophy

» 82% of participating patients indicate extreme, high or moderate acceptability of 

intravitreal treatment in geographic atrophy

» Potential of patient preference-related secondary endpoints in addition to QoL

secondary endpoints in future trials on geographic atrophy



Safety outcomes in GA trials

» Ocular and systemic treatment-emergent adverse events (AE) / severe adverse 

events (SAE) consideration, including 

o endophthalmitis, 

o intraocular inflammation,

o ischaemic optic neuropathy,

o choroidal neovascularization (CNV),

o intraocular pressure elevation,

o injection-related ocular AEs

» Additional safety outcomes, including vital signs, 12-lead ECG, laboratory metrics



Patient-reported outcomes, quality of life measures, 
safety outcomes

Jan H. Terheyden, MD, FEBO
European Medicines Regulatory Network (EMRN) Workshop on Geographic Atrophy Endpoints

April 29, 2026


	Patient-reported outcomes, quality of life measures, safety outcomes��Jan H. Terheyden, MD, FEBO�
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Patient-reported outcomes, quality of life measures, safety outcomes��Jan H. Terheyden, MD, FEBO�

