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Dontas et al. Assessable learning outcomes for the EU Education and Training Framework core and Function A specific modules: Report of an ETPLAS WORKING Group, pp. 215-232
Domain 6: Education

Primary Species: Mouse (Mus musculus), Rat (Rattus norvegicus), and Zebrafish (Danio rerio)
 

SUMMARY: Directive 2010/63/EU mandates educational requirements for people involved in animal research. The common Education and Training Framework, was developed by the European Commission and endorsed by the Member States Competent Authorities, to facilitate them in fulfilling these obligations. The framework describes modules and learning outcomes for people performing the four functions defined in the Directive. The Education & Training Platform for Laboratory Animal Science (ETPLAS) was established afterwards, to promote the framework.

This document provides guidance to implement the Learning Outcomes from the Framework document for introductory Function A courses, for people carrying out animal procedures, and describes assessment criteria that can be used for their examination, in accordance with Bloom’s taxonomy and ease of objective marking. Carefully written multiple choice questions (with single or multiple correct answers), extended matching questions, missing words, drag and drop, and ‘label a diagram” questions are suggested because they enable objective marking as well as electronic marking (in contrast to open questions). Each course shall cover all LO, and examination shall randomly sample which will be assessed. The assessment format and pass grade must guarantee appropriate standards for people to begin working with animals under supervision.

Learning outcomes with corresponding assessment criteria for core modules 2, 3.1, 4, 5 and 6.1, Function A specific modules and species specific modules 3.2, 7 and 8 for rats and mice are presented in tables. Zebrafish specific assessment criteria (Appendix A) and guidance on assessment with sample questions  (Appendix B) are provided as Supplementary Material online. (Module 1 National legislation is omitted because of expected differences between the countries.)

QUESTIONS
1. 
Directive 2010/63/EU describes four ___ of/for people involved in animal research.

a. 
Functions

b. 
Categories

c. 
Requirements

d. 
Responsibilities

2. 
The Education & Training Platform for Laboratory Animal Science (ETPLAS) was established to:

a. 
Promote the implementation of Directive 2010/63/EU

b. 
Promote the implementation of the common education and training framework

c. 
Align the learning outcomes to the modules

d. 
Consult on the revision of the Directive 2010/63/EU

3. 
Which type of question does NOT promote objective assessment:

a. 
Multiple choice

b. 
Open

c. 
True or false

d. 
Label the diagram

ANSWERS
1.
a

2.
b

3.
b

REVIEW ARTICLES
Eggel and Würbel. Internal consistency and compatibility of the 3Rs and 3Vs principles for project evaluation of animal research, pp. 233-243
Domain 5: Regulatory Responsibilities

SUMMARY: The 3Rs is a well-established guiding principle that states that animal research is legitimate only if the study aim cannot be achieved without using animals (replace), using fewer animals (reduce) or by using less harmful experimental procedures and better husbandry conditions (refine). The 3Vs principle is less well established within the laboratory animal legislation and refers to the three key aspects of scientific validity: construct validity, internal validity and external validity. Construct validity refers to the level of agreement between the animal model or outcome variable and the quality it is meant to model or measure. Internal validity is the extent to which the results of a given study can be attributed to variation in the independent variables, rather than bias introduced by inadequate study design or conduct. External validity refers to the degree to which results of a study can be applied to other studies or populations; therefore, it defines the range of conditions to which the findings can reliably be generalised. A Harm-Benefit-Analysis (HBA) is the decision tool by which ethical review bodies and regulators assess the legitimacy of research projects. A HBA is required by the EU Directive 2010/63, the Swiss Animal Welfare Act and implied in the US Guide for the Care and Use of Laboratory Animal and the Terrestrial Animal Health Code by the World Organisation of Animal Health. The Harm Benefit Analysis relies on two preconditions to be met: namely that for achieving the studies aims, the study´s protocol is scientifically suitable (addressed by the 3Vs) and the use of animals and the harm inflicted on them is necessary (addressed by the 3Rs). The Graph below shows a framework for the structured evaluation procedure to decide about the legitimacy of animal studies. Based on the principle of proportionality it is first evaluated if a study is suitable (3Vs), then if it is necessary (3Rs) and finally if it is reasonable (HBA).


The principle of proportionality is used in cases of conflict between different fundamental rights, legal interests or legal principles. In the case of animal research, these usually are the personal rights of the scientist to work freely on their chosen research question (freedom of research) and animal welfare legislation. The authors discuss in detail and with examples the internal consistency and intra-conceptual conflicts among the 3Vs, the internal consistency and intra conceptual conflicts among the 3Rs, and finally the compatibility of the 3Vs and 3Rs principles. For each of these headlines they summarise conclusions. There are no fundamental conflicts between the three types of scientific validity covered by the 3Vs principle. Likewise there are no fundamental conflicts between replacement, reduction or refinement, however there are conflicts between reduction and refinement, resulting in specific trade-offs. For example the relative weight attributed to using “more animals, each suffering less” compared to using “fewer animals, each suffering more” depends on values (such as life, freedom from suffering) and judgements about these values. Because the responsibility for such ethical deliberation ultimately rests with the competent authorities or ethical review bodies decisions may differ between countries depending on different norms and jurisdictions. The conclusion for the compatibility of the 3Vs and 3Rs principle is that although some conflicts and trade-offs between the 3Vs and the 3Rs exist these can be resolved either by adequate study designs or by ethical deliberation in the HBA. Careful assessment of both the 3Vs and 3Rs prior to the HBA is crucial for finding the right balance when deciding on the legitimacy of animal research protocols.

QUESTIONS
1. 
Prior to conducting a Harm-Benefit-Analysis, which preconditions need to be met?

a. 
A reason is given why animals are required to achieve the scientific goal

b. 
The study protocol is scientifically suitable

c. 
The study protocol needs to be complete

d. 
The use of animals and harm imposed on them are necessary for achieving the studies aims

2. 
Which regulations specifically require a Harm-Benefit-Analysis (HBA)

a.  
EU Directive 2010/63

b. 
The Swiss Animal Welfare Act

c. 
US Guide for the Care and Use of Laboratory Animal

d. 
Terrestrial Animal Health Code by the World Organisation of Animal Health. 

3. 
Define the term “external validity”

ANSWERS
1. 
b and d are correct

2. 
a and b

3. 
External validity refers to how well the outcome of a study can be expected to apply to other settings. In other words, this type of validity refers to how generalizable the findings are. 
 

 

Ellis and Katsiadaki. Clarification of early end-points for refinement of animal experiments, with specific reference to fish, pp. 244-253

Domain 2: Management of Pain and Distress; Task 1: Recognized pain and/or distress; Task 2: Minimize or eliminate pain and/or distress; Task 3: Euthanatize (Euthanize)

Secondary Species: Zebrafish (Danio rerio)

Tertiary Species: Other Fish
SUMMARY: This paper was written to suggest that investigators work towards end-point criteria that can decrease fish suffering under fish/aquatic toxicology testing for chemical environmental safety (ecotoxicology) approval, as well as studies testing vaccine efficacy with infection studies. For ecotoxicology, the regulations that spurred these efforts are the Organization for Economic Co-operation and Development (OECD)’s Acute Toxicity Test (OECD Test Guideline 203, TG203, Fish Toxicity Test guideline -    https://www.oecd-ilibrary.org/docserver/9789264069961-en.pdf?expires=1634919761&id=id&accname=ocid194641&checksum=38392BA15E6D8D106911A8852EE9E6E6 . Under TG203, fish are exposed to the test chemical for a period of 96 hours, under either static, semi-static or flow-through conditions. Mortalities and visible abnormalities related to appearance and behavior are recorded. Where possible, the concentrations to kill 50% of the fish (LC50) are determined.

The introduction to TG203 includes the following statement: “Alternative  methods: in the interest of animal welfare and efficient use of resources, it is important to avoid/reduce the use of animals whenever possible and appropriate. Therefore, before carrying out a fish acute toxicity test according to this guideline, it should be considered whether reliable information on fish acute toxicity could be derived with alternative methods in a weight-of-evidence approach, such as…”

In the spirit of these guidelines, the authors suggest refined definitions of fish eco-toxicology testing and infectious disease (vaccine efficacy) study end-points, and work to help define those end-points that can give evidence for relative safety/toxicology while minimizing potential animal subject (fish in this case) suffering.

For fish infectious disease/vaccine studies, the authors cite the paper:  Midtlyng, Paul J et al. “Three Rs Approaches in the Production and Quality Control of Fish Vaccines.” Biologicals : journal of the International Association of Biological Standardization vol. 39,2 (2011): 117-28. doi:10.1016/j.biologicals.2011.02.001 . That paper suggests the following: “the design of the current animal tests should be evaluated and modified in the light of refinement and reduction, for example, the number of unprotected control fish in vaccination-challenge tests should be reduced to the minimum.”

KEY POINTS

· Refined end-points

[image: image16.jpg]Table 1, Eight different end-points to be considered in animal experiments, developed from Dennison and Ryder.""
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End-point

Applies to

Description

Experimental end-point
Early end-points A end-point
Biological error
end-point

Technical error
end-point

Mortality end-point
Moribundity end-point

Prognostic humane
end-pint

Non-prognostic
humane end-point

All experimental units

All experimental units

Individual animal

Allor individual
experimental units
Individual animal

Individual animal

Individual animal

Individual animal

Termination when the experiment has run its
planned duration

Termination as s00n as the experimental aim
has been demonstrated (when contempora-
neous data available]

Animal removed prematurely if recognised as
unsuitable, based upon clinical signs (e.g. of
infection, njury, deformity)

Premature termination when recognised that
results will be invalid/compromised or cannat
continue due to operational issues

Animal death due to treatment during
experiment

Animal removed before death, when classed as
moribund based upon clinical signs

Animal removed at a pre-defined state, based
upon clinical signs, predictive of a more
severe end-point used historically

Animal removed at a pre-defined state based
upon clinical signs to limit suffering





· The authors define/characterize a state of moribundity in fishes as a lack of response to external stimuli, loss of equilibrium (i.e. loss of righting reflex), and a slow opercular ventilation rate.

· The authors propose that moribundity can be considered the equivalent of mortality, and ought not to be considered as a humane end-point, since the fish has likely already passed through the conscious awareness of maximum suffering. Instead, earlier end-points based on clinical signs and use of other early end-point signs can and should be validated and used to reduce experiment-related suffering.

· In assessing possible clinical signs that can be used to help establish early end-points, the clinical sign-designated stages of anesthesia in fish are suggested. See Martins T, Valentim AM, Pereira N, et al. Anesthesia and analgesia in laboratory adult zebraﬁsh: A question reﬁnement. Lab Anim 2016; 50: 476–488. ( https://pubmed.ncbi.nlm.nih.gov/27909198/ )  This article’s authors propose that a moribund state in fish is the equivalent of deep/surgical anesthesia.

· The clinically relevant period for early end-points in eco-toxicology or infection (vaccine validation) studies is the period between a defined “point of no return (PNR)” and moribundity. Following are described clinical stages of a fish toxicology study:
· Start of exposure to a toxic dose of a chemical;

· an initial period during which there are likely to be physiological and molecular responses to the chemical, but no changes in appearance or behavior due to toxicity are visible. Fish may however show transient aversive behavior or hyperactivity if the chemical is a chemosensory irritant;

· A period when clinical signs (visible abnormalities in ﬁsh behavior or appearance) occur due to toxicity which are assumed to intensify with duration of exposure due to increased toxic damage;

· The point of no return (PNR), that is, a theoretical point when damage to the ﬁsh exceeds the capacity to recover, and death is therefore inevitable at a future point;

· Moribundity;

· Death.

· As an example of refinement for the TG203 paradigm, the authors cite a paper: Rufli, Hans. “Introduction of moribund category to OECD fish acute test and its effect on suffering and LC50 values.” Environmental toxicology and chemistry vol. 31,5 (2012): 1107-12. doi:10.1002/etc.1779   , https://setac.onlinelibrary.wiley.com/doi/10.1002/etc.1779 which uses a moribundity semi-quantitative scoring system based on clinical signs.

QUESTIONS

1. 
Which of the following is/are not proposed as signs of moribundity in fish?

a. 
Lack of response to external stimuli

b. 
Loss of equilibrium (i.e. loss of righting reflex)

c. 
Circling and “flashing” swimming movement

d. 
Slow opercular ventilation rate

e. 
c and d

2. 
When compared to the clinical presentation of stages of anesthesia in fish, which stage is considered to be the equivalent of moribundity?

a. 
Deep sedation

b. 
Deep narcosis

c. 
Light anesthesia

d. 
Surgical anesthesia

e. 
c and d

3. 
The following apply to the concept of use of “Point of No Return (PNR)” is a humane refinement for studies that have traditionally required mortality or morbidity as experimental end-points:

a. 
Can be defined with combinations of types and severity of clinical signs that, alone, might not call for intervention

b. 
Provides a signpost for intervention (euthanasia) between PNR and moribundity (intervention window) that reduces the amount of time that an animal might otherwise endure pain and distress, while still assuring valid experimental results

c. 
Makes the assessment process for determining experimental end-points more efficient and sensitive

d. 
a and b

e. 
All of the above

ANSWERS

1.  
c

2.  
d

3.  
d

ORIGINAL ARTICLES

Dumont.  CORE management: The reality principle, pp. 254-261
SUMMARY: Research core facilities using animal models (CORE) are central in biomedical institutions, which play a major role in research, by providing 1) housing and care to animals, 2) scientific and technical expertise to scientists, 3) innovative tools to answer scientific hypotheses, 4) animal and technical training to multiple users, and 5) legal compliance according to all regulatory policies related to animal use in research. The author exposes some challenges to help in management of research core facilities.

A manager have to have strong science background and experience with leading research projects, to 1) to understand the scientific needs of research groups, 2) to be aware of new scientific discoveries and constant development of new technical tools, and 3) to provide expertise and guidance via consultancy.

Infrastructure and technologies are pillars, a manager have design a clear and detailed investment plan to be validated by the institution’s officials and will be the key person in the selection and implementation of new equipment (by investigating the technical needs of the scientific community, and their level of expertise and autonomy regarding the use of the equipment). The pool of equipment can be divided into three categories: 1) standard and well established tools to fit the maximum needs, which will be purchased initially and for long term use, 2) specific and innovative tools to be validated over time, which will be purchased every 2–5 years, and 3) CORE developed tools to be provided upon specific request.

Financial resources of the institution become key points.

Ethics objectives represent an important part of the CORE organization (animals in research was repealed in 2010 (European directive 2010/63/EU)).
Psychosocial risks are also important and challenging. Their action plan to implement the ‘culture of care’ could include: 1) attributing the adequate resources, 2) clarifying and refining the missions of individuals, 3) communicating effectively on potential risks, 4) promoting and recognizing good practices, 5) conducting regular surveys and interviews of individuals at risk, and 6) elaborating a strong support programme.

 

QUESTION (True or False)
1. 
A manager of a research core facilities using animal models (CORE) have to have strong science background, a good infrastructure and technology plan with well-defined financial resources and tacking care of the ethics and psychosocial challenges.

 

ANSWERS
1. 
True
Ysilantis et al. Magnetic resonance imaging for early pregnancy diagnosis in the laboratory rat, pp. 262-269

Domain 3: Research
Primary Species:  Rat (Rattus norvegicus)
SUMMARY: This study evaluates the efficacy of MRI for the early pregnancy diagnosis and accurate counting of fetuses. The theory is that it will be more accurate in counting compared to ultrasound and less invasive compared to laparoscopy. The study involved 78, four month old Wistar rats. Mating was confirmed by the presence of a vaginal plug or detection of sperm on a vaginal sperm. The day of mating confirmation was day 0 pc. Female rats were scanned using a 1.5T MRI under anesthesia at day 8, 9, 10, 11, and 12 in a randomized design. After which there was a laparotomy by a blinded observer to get an absolute count of fetuses. The MRI was T2 weighted without the use of a contrast agent. Scanning of unbred females had no effect on body weight. In bred females uterine bulges were visible on MRI by day 8 pc. By day 10 embryonic vesicles were detected. Pregnancy diagnosis was 100% accurate by day 11 pc. While a single scan does not affect fetal weight repeated and long term scans does cause a decrease in fetal weight. Ketamine/Xylazine was used for anesthesia. This regime has been known to cause a decrease in fetal weight. Reasons for the decrease in fetal weight may simply be inducing anesthesia in general with causes such as hypotension, hypoperfusion, and hypoxia. Ketamine is linked to neurotoxic effects in the developing fetal brain.

 

QUESTIONS
1. List three ways that anesthesia of a pregnant rat may lead to a decrease in fetal weights.

2. What is the earliest day pc that the MRI was 100% for counting embryos?
3. T/F:  A single MRI scan is an accurate way of counting fetuses but comes a considerable risk to the fetus

 

ANSWERS
1. Reasons for the decrease in fetal weight include hypotension, hypoperfusion, and hypoxia.

2. Day 12 pc

3. False
 

Achaerandio-de Nova et al. Development of an experimental model of septic knee arthritis in rats through intra-articular inoculation of Staphylococcus aureus, pp. 270-280
Domain 3: Research

Primary Species: Rat (Rattus norvegicus) 

 

SUMMARY: Septic arthritis is joint inflammation caused by the presence of pathogenic organisms in a joint. Most septic arthritis models rely on the use of intravascular injection of a pathogen. The hematogenous route though effective it does not allow for controlling 1) the target joint, or 2) the bacterial load in the effected joint. These factors can be controlled by directly inoculating the joint of interest, such as the knee. Knee septic arthritis by direct inoculation have used mainly the rabbit but also hamsters, guinea pigs, and mice. This study aims to develop a knee septic arthritis model by direct inoculation using the rat (Sprague Dawley). By injecting the left knee with different concentrations of Staphylococcus aureus and using the right knee as a control (injection with sterile saline) they aimed to find an inoculum with a sufficient bacterial concentration that induces septic arthritis (primary - positive culture of S. aureus from synovial fluid, secondary - development of moderate to severe limp and histological presence of neutrophils) but does not cause the animal to reach a clinical humane endpoint (weight loss >20%, severe lethargy, very rough coat/piloerection or excessive chromodacryorrhea). Preliminary experiments were conducted to train and verify injection technique and validate the ability to induce septic arthritis in the knee of the rat. Testing 4 different concentrations of S. aureus (n = 9, Group 1 – 30,000 CFUs, Group 2 – 18,500 CFUs, Group 3 – 15,500 CFUs, and 7,700 CFUS) they found that Group 3 received an ideal inoculum volume to induce septic arthritis in the knee and associated clinical signs were acceptable. All groups showed weight loss and increase left joint diameter. Groups 1 and 2, while they induced septic arthritis, the associated clinical signs were deemed unacceptable. Group 4 showed improvement of clinical symptoms over the week of the study. Though not significant, limp rates were lower in Groups 3 & 4. Authors did note that sampling synovial fluid from the knee can be difficult due to joint swelling and in some cases fluid volume was minimal most likely due to leakage of the joint capsule. They also note that the limp scoring was subjective and the model could be improved by utilizing a more objective assessment of lameness. A model of septic arthritis of the knee of the rat can be established by intra-articular injection of 15,000 CFUs of S. aureus (ATCC) into 1 knee allowing for the contralateral knee being the control.

 

QUESTIONS

1. 
Which of the following is not an advantages of using direct joint inoculation of the knee vs intravascular injection to induce septic arthritis in the rat:

a. The target joint is known

b. The concentration of inoculum in the affected joint is known

c. The subsequent swelling of the knee joint make synovial fluid collection easy

d. The contralateral joint can be used as a control thereby reducing animal numbers

2.  
Which of the following is essential in confirming the diagnosis of septic arthritis of the knee utilizing a rat model

a. Swelling of the joint indicated by increased knee joint diameter

b. Presence of a limp

c. Histologic damage of the synovial membrane

d. Presence of neutrophils in the synovial fluid

e. Positive culture of results from the synovial fluid

 

ANSWERS

1.
c

2.  
e

Yatkin et al. A real-time health notification system aimed at enhancing the interaction between animal care staff and researchers promotes animal welfare, pp. 281-289

Domain  4: Animal Care
Primary Species: Mouse (Mus musculus) and Rat (Rattus norvegicus)
 

SUMMARY: The authors developed a real-time notification method for recording clinical observations, which caretakers can input into the ELLI recordkeeping system, accompanied by a picture or video. A browser-based interface system sends alerts using a three-tier by email and/or SMS.

 

To mitigate health problems resulting in animal pain and distress, establishments use clinical observation, scoring sheets or computerized data management systems to assist the recognition of adverse effects.

Regular health monitoring programs often detect pathogens and help to maintain a bio exclusion program with a defined microbiological status. Spontaneous or induced genetic mutations may lead to health issues at any age. Immunodeficient or gnotobiotic animals are at high risk of contamination from opportunistic agents. Any animals subjected to irradiation or immunosuppressive treatments are also at risk from infectious diseases. These animals may exhibit clinical symptoms even without any infection. Following experimental procedures, animals may suffer from known or unexpected complications. Behavioral issues due to housing are a common cause of adverse health conditions. It is well known that skin and other symptoms are commonly observed in male mice due to fighting.

 

EU Directive (2010/63/EU) and national and federal laws dictate documentation of the care and treatment of all laboratory animals. Animal welfare bodies are obliged to maintain records on welfare issues.

 

The authors collected data retrospectively regarding health notifications from 2016, 2017 and 2018. The data collected concerned all rodents, regardless of genetic status, age or sex, in the facility, with approximately 95% of the animals being mice and the rest being rats.

 

As a part of their daily work, animal caretakers input any clinical observations to the health notification tool of the record-keeping system, accompanied with a picture or video. All animals are observed regularly twice daily during weekdays and once a day during weekends and official holidays. Additionally, all animals are also observed in detail during cage changing practices at least once a week. In order to ensure that clinical observations are standardised and objective, the animal caretakers’ monthly training programme includes clinical observations as a topic at least once a year.

The system uses a browser-based interface to send alerts according to a three-tier scale (þ, þþ, þþþ) by email and/or SMS. In addition to the researcher, the facility manager and the veterinarian receive the same messages. Depending on the urgency, researchers must react to the animal’s status within 120, 72 or 24 hours. In 2018, the authors added an option button for extremely urgent cases in which the animal would be euthanized in 4 hours if no reaction from the researcher is received. In any case, if researchers are not able to check the animals, they can ask for additional details from the technicians or require a veterinarian consultation.

Data extracted from the ELLI record-keeping system included the number of animal welfare notifications of genetically modified (GM) and non-GM animals that were on maintenance licence (ML) and project licence (PL) for the three-year period from 2016 to 2018. Health notifications were also categorised as follows: GS1, not genetically altered; GS2, genetically altered without a harmful phenotype; GS3, genetically altered with a harmful phenotype.

Each category was further classified into animals on ML or PL. Animals on ML included rodents bred to maintain the colony or animals used to establish GM lines. Notifications were categorized for appearance and body functions (coat and skin conditions, wounds, bites) and body conditions; environment and behaviour (moving abnormalities/tremors); procedure specific indicators (weight loss, bleeding, abnormal secretions); and other abnormalities (e.g. eye or teeth malformations).

Health notification percentages ranged from 0.1% to 2.0% for GS1 and GS2 categories. In 2016 and 2017, none (or a minor number) of the GM animals were reported to have any harmful phenotype (GS3). In 2018, there were 1036 GS3 animals recorded, for which 4.2% health notifications were sent.

The percentage of animal health notifications from the total number of animals was 1.31%, 1.33% and 1.58% in 2016, 2017 and 2018, respectively.

For most of the animals, more than one message was sent in order to ensure that the researcher received the message. The average number of health notifications per animal was approximately four, and this number was similar during the three-year period.

The total number of health notification messages was highest in the þ category. This indicates the messages sent were not for severe symptoms. The lowest number of messages was sent for animals that had more severe symptoms requiring prompt attention in the þþþ category.
The most notifications were sent for coat and skin conditions (wounds, bites, scratches), ranging between 34% and 44%, and for appearance and body conditions, ranging between 38% and 42%. Breathing abnormalities and vocalisation comprised about 1% of the notifications. All other notifications regarding environment and behaviour, procedure-specific indicators (weight loss, bleeding, abnormal secretions) and other abnormalities such as eye and teeth malformations ranged from approximately 5% to 10% during the three-year period. The percentages for the þ, þþ and þþþ categories were 55–70%, 23–36% and 7–9%, respectively.

Clinical signs can be objective (measured body weight and temperature, heart and respiration rates, food and water consumption, species or experimental ethogram) or subjective (appearance of coat, eyes, movement, quality of respiration). Our animal technicians do not use objective signs based on specific measurements or clinical examination when reporting clinical signs. Instead, the health notification system provides a list of a myriad of readymade clinical symptoms, as well as a free-text box to record any other observations. The researcher and the veterinarian may comment or specify the clinical signs either based on the pictures or videos posted by the animal technicians or after examining the animals. The average reaction times for different notification categories remained within the maximum hours allowed, that is, 26–36 hours for category þ, 23–43 hours for category þþ and 5–9 hours for category þþþ. This indicates good compliance by the researcher in reacting to the health notifications. It also demonstrates that repeated notifications by email or SMS are efficient in attracting the researchers’ attention.

Approximately two thirds of the rodents were GM animals without a harmful phenotype (GS2). Of the GS2 animals, most of the health notifications concerned the animals on PL. However, a significant percentage of GS2 animals on ML also received health notifications. Overall, the GS2 animals had significantly more health notifications, indicating that GM animals are more prone to displaying clinical signs compared to non-GM animals.

Surprisingly, only 6% of the notifications were sent for 1036 GS3 animals, that is, GM animals under PL in 2018. Our results indicate that predetermined classification of GM animals as being in GS2 or GS3 does not necessarily reflect the actual clinical signs and suffering experienced by those animals.

Health notification records help to determine whether the GM line possesses a harmful phenotype and may help in phenotyping. This information can be used to transfer animals that have a harmful phenotype to a PL.

Alternatively, these records can be used to switch animals from a PL to a ML.

The EU Directive requires reporting the actual severity experienced by an animal when used in a procedure. Recording the actual severity of the pain, suffering, distress or lasting harm experienced by the animal should be taken into account rather than the predicted severity at the time of the project evaluation.

In the latest animal use statistics from the EU from 2015, 2016 and 2017, 8–11% of uses were assessed as severe. In our study, the percentage of health notifications sent for GS3 category animals was 6%. This indicates that the animals classified and maintained under PL with expected health issues might not always display severe clinical symptoms.

The results demonstrate that most of the health notifications concerned GM animals without predetermined harmful phenotypes (GS2). Furthermore, we observed that the number of health notifications was not dependent on whether the animals were on ML or PL, and thus were not dependent on the performed procedures. Compliance of researchers in responding to health notifications indicates that such tools may improve animal welfare.

 

QUESTIONS
1. T/F: There is a general lack of reporting of scheduled or unscheduled observations or clinical signs in scientific publications

2. T/F: Predetermined classification of GM animals as being in GS2 or GS3 reflect the actual clinical signs

 

ANSWERS
1. True
2. False
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