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HORU – Health Outcomes Research Unit
Medical University of Innsbruck, Austria

• Development and Evaluation von PRO Instruments

• Guidelines for use of PRO Instrumenten in clinical trials and clinical

practice (SISAQOL-IMI, EORTC)

• Methodological aspects of PRO instruments (threshholds, 

interpretation, graphical display, AI based prediction models …)

• Implementation of PROs in daily clinical routine

Main activities



• Pain
• Fatigue
• Anxiety
• Sleep
• Constipation
• Incontinence
• ….

Standardized PRO Standardized ePRO ePRO reports (linked to CIS)

• Lung
• Heart
• Bowel

Stethoscopes in the early 19th century
modern 

stethoscope
Stethoscopes in the late 19th 

century

ePRO assessment in daily practice
as a new type of “stethoscope”
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Benefits of (e)PRO use in clinical practice

Overall survival Patient-doctor

communication

Improving symptom

management
Basch, 2017, etc.

Velikova, 2004; Mooney, 2017 Barbera 2020; Denis, 2019



ePROs in daily oncology care

Although the literature clearly shows the benefits of PRO assessments in 
routine oncology practice, the number of implementations is still small.

Challenges:
• Many stakeholders (administration, IT, physicians, nursing staff …)
• Appropriate PRO measure
• Suitable IT tool
• Change of clinical procedures  



Benefits

• Patients:

PROs as the "voice" of the patient

• Doctors, treatment team:

MDM, symptom monitoring, control of treatment pathways, follow-up

• Researcher:
Comprehensive data from the "real" treatment world (RWD)

• Hospitals / Health care providers:

Data for QA, certifications, benchmarking, … 

Win - Win - Win - Win situation



Example: PRO Implementation at the Medical 
University of Innsbruck / Tyrol Clinics

• Bottom up:

Flag ship projects with interested clinical teams

• Top down:

Management and QM division acknowledges the value of PROs

• IT staff:
Lead role within the implementation

• PRO experts with clinical expertise:
Supervising and guiding the whole process



The eSymon project
Routinely PRO-Monitoring of MM patients

at the Department of Haematology and Oncology, Innsbruck

Tailored symptom
assessment



Carfilzomib / 
Dexamethason

(Kd)General symptoms

Fatigue
Pain
Nausea vomiting
Sleep disturbanses
Emotional burden
Constipation
Diarrhea
Polyneuropathy

Carfilzomib
/Daratumumab / 

Dexamethason (KDd)

Carfilzomib / 
Revlimid / 

Dexamethason 
(KRd)

Fever
Burning eyes / dry eyes
Blury vision
Oedema

Dyspnea

Taste alterations
Rush

Muscle cramps

Treatment specific items
(based on the EORTC item library)

Adherence

Core items



Interventions

• Phone call – no intervention

• Re-scheduled consultation

• PO/Social counseling consultation

• Order diagnostics

• Consultation transferred to specialist

• Prescription issued



• Daily assessment of symptoms

• Monthly assessment of more comprehensive QOL (PedQOL)

• Daily monitoring of treatment team

• „Gamification“

ePRO tect – pediatric oncology
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ePRO tect portal / APP access: Flyer



Questionnaire
assessment via 
Whatsapp style
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„gamification“ – choosing the avatare, getting rewards



Patient portal:

• Symptom monitoring

• Education and information

• Scheduling of
appointments/day structure

• Video visite



ePRO tect – Case Report

Publ.: Meryk et al. 2021 Cancer Rep.



Patient portal
(Internet) Main/Admin Applikation

(Intranet)

CHES – Computer-based Health Evaluation System

CIS



• ePRO Assessment: symptom monitoring, screening of side
effects, burden of disease …

• Information und Education: personalized disease and
treatment specific information (videos)

• Self management – individualized based on PRO data 

• Communication with staff  Videotool, chat

• Organisation: appointments, reports, informed consent,…

• CMS System: portal content is administered by (hospital) 

staff

Web-based Patient Portal
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Adaptive, responsive design („BYOD“)



Information / Videos

Bitte sehen Sie sich das Video in voller 
Länge an  klicken dann auf Weiter.



Information / informed consent



Graphical feedback to
patients: PROs and

medical data



Patient feedback  adaptive self management



Ernährungstagebuch

Führen Sie hier Buch über Ihre tägliche Ernährung.

Heute

Frühstück
Brötchen mit Marmelade, Rührei, ...

597 kcal

Mittagessen
Pizza Salami, Cola light

1800 kcal

Zwischenmahlzeit
Torte, Kaffee, Schlagsahne

766 kcal

Abendessen
Wurstplatte, Bier, Gurken, Käse, Zwiebel, ...

1500 kcal

Gestern

Frühstück
Müsli, Kakao

397 kcal

Zwischenmahlzeit
Schokolade, Tee

250 kcal

Zwischenmahlzeit
Gummibären

166 kcal

Abendessen 1500 kcal

Speisen

Brötchen mit Marmelade
1 Kaisersemmel
Aprikosenmarmelade

395 kcal

Frühstück, 5.6.2022< 717 kcal

Palatschinken
2 mittelgroße Palatschinken
Schokoladenfüllung
Staubzucker

202 kcal

Getränke

Orangensaft
3 Gläser

120 kcal

Neue Speise

E-diary: e.g. incontinence, pain, sleep, nutrition … 



Meine Werte

Mein Bewegungsprofil

Schritte
31.10.2021 – 12.12.2021

Meine Werte

Mein Bewegungsprofil

Schritte
31.10.2021 – 12.12.2021

Integration of wearables

Meine Werte

Mein Bewegungsprofil

Schritte
31.10.2021 – 12.12.2021



Mein Terminplan

Übersicht

Dienstag, 12. Dezember

Appointments



Beispiel Tablet

Video visite



MOOCs – Massive Open Online cources



Patient

Behandler

Chat - Feature



More complex modulare e-health interventions



• Personalized content (diagnosis, department etc.)

• PRO Monitoring 

• Reminder (email, sms, Push …)

• Graphical patient feedback

• Personalised Education

• Information videos

• Selbstmanagement advice based on PRO results

• Appointments (hospital, studies, ….)

• Video conference

• ediary (sleep, nutrition, …)

Overview: Patienten Portal-Modules/Features

• Chat

• Online training sessions, presentation

• Connection of wearables

• (Psycho)-Education in quiz-format

• Anonymized ffedback possible (e.g. for patient 
satisfaction)

• Gamification 

• E-health interventions (stress, addiction …) 

• Med. report upload (under development)

• Patient forum (under development)



Medical University of Innsbruck: 
Implementation Matrix



• Flagship projects/departments/diagnostic groups

• All stakeholders on board right from the beginning

• ePRO expert (not only QM)

• ePRO could / should be integrated in a patient portal

• „Be patient“ 

Take home message

 ePRO are successfully integrable in daily clinical routine – even on large scale



Bernhard Holzner, Prof., M.Eng., Ph.D
Medical University of Innsbruck

bernhard.holzner@tirol-kliniken.at
http://www.ches.pro

A-6020 Innsbruck
Austria

Many thanks for your attention!

mailto:office@ches.at
http://www.ches.pro/

