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Objectives

• Improve and refine studies in fish by focus on Score sheets and 
Humane endpoints 
True predictors of animal going into a severe clinical stage
Appropriate actions to mitigate pain, suffering and distress

1. Refinement of welfare indicator scores
Morphological (fishwell, gill score++)
 Behavioral

2. Digital solution for recording, storing, reporting and learning 

Available by daily, non-intrusive/invasive observations
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Refinement of 
Humane 
endpoints and 
Score sheets for 
studies in fish

Objective 1
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https://www.fishfarmingexpert.com/articl
e/talking-our-language-welfare-indicators-
handbook-now-available-in-english

+

2019

2020
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Score sheets

ENDPOINTS AND ACTION POINTS

• Endpoints based on
• General welfare indicators 
• Study-Specific welfare indicators 

• Actions to avoid unnecessary  
pain, suffering or distress

TIME, DATE AND SIGNATURE

• Documentation of actual 
severity and mitigating factors

• Traceability
• Transparency

Standardized health and welfare 
assessment sheets for animal studies
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How humane is 
your endpoint?

• “Alternative to death” reflects a 
very narrow definition of 
humane endpoints (Ashall and 
Millar, 2014) 

• It has been questioned if all 
earlier endpoints can be really 
considered “humane” (Franco et al., 
2012)

• Other authors propose a broader 
definition of Humane Endpoint 
as a concept for continuous 
refinement of animal studies 
(Hendriksen et al., 2010).
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Do not want False positive or False negative EP

• False positive endpoints means aborting an animal from 
a study while the animal would have recovered and 
survived the observation period of the study.

• False negative endpoints means that the animal already 
died before it reached the predefined endpoint 

(Hendriksen, 2011)

06.05.2021

invalidate the 
potency of the 

study
Waste of 
animals

compromise 
animal welfare 



Few or many parameters?
• Avoid irrelevant endpoint parameters

• General welfare assessment information 
• Information from study-specific procedures

• Don’t add additional burden to the animals

Don’t add additional burden to animals
• General welfare assessment information

Information from study-specific procedures 
• Weighing

• Blood samples
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Aim 1:
IMPROVE ENDPOINTS 

based on 
DAILY WELFARE ASSESSMENTS 

FROM HOME TANK OBSERVATIONS



FISHEnds-DIG 

an app for tank-side registration of 
clinical scores in fish       
- an aid to the use of 

humane endpoints for fish studies

Recording, storing, reporting and learning
Objective 2
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eMar – App
http://www.emar.no/
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Fish Welfare – Digitized and Reported

eMar
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Dashboard
• Intuitive, graphic interphase 
• Share key data between project partners
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LAS 303 April 2021 13

Zebrafish 38 867
Other fish 2 174 234
All other animals 69 609

2020 Fish numbers correspond to 
>97% of animals used in research

https://www.mattilsynet.no/dyr_og_dyrehold/dyrevelferd/forsoksdyr/bruk_av_dyr_i_forsok_i_2019.40065/binary/B
ruk%20av%20dyr%20i%20forsøk%20i%202019

2020 report

https://www.mattilsynet.no/dyr_og_dyrehold/dyrevelferd/forsoksdyr/bruk_av_dyr_i_forsok_i_2019.40065/binary/Bruk%20av%20dyr%20i%20fors%C3%B8k%20i%202019
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Dashboard
• Intuitive interphase
• Share key data between project partners

Prøvetaking Mottak lab Slicing og 
digitalisering

Bilder
til 

skyen

Digital
Tolking

av prøver

Observation
Documented

(photo)

Score
using the App

Upload findings 
to cloud

Study data
Diagnostics

Reports

Machine 
learning
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Identify animals that are at a 
higher risk of death based on 

surrogate indicators 

Alarms/alerts
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Aim2:

REFINE predictors of animal going 
into a distressing, helpless, life 

threatening, irreversible or severe 
clinical stage – so that mitigating 

actions can be made and fish studies 
REFINED



Project Group
• Aurora Brønstad <aurora.bronstad@uib.no>
• Linda Andersen <Linda.Andersen@ilab.no>

• Anita Rønneseth <Anita.Ronneseth@uib.no>
• Mark.Powell <Mark.Powell@ilab.no> 

• Svein Brekke <sb@amc-technology.com>
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