Retrospective Assessment of Project Licences

Administrative instructions:
This document is to be completed to satisfy the requirement set out in the Home Office Guidance to the Animals (Scientific Procedures) Act 1986 for the establishment AWERB to review project licences at the establishment.

In the body of the document using information from the red seal copy of the licence complete:
Section 1: General Information:  Complete the whole of this section.
Section 2:  Complete table 2.1.  The information can be found in the granted project licence. In licences where more than one species are used make sure these are entered as shown below.  Where more boxes are required, highlight a protocol row plus the totals row, copy cells [Ctrl+C] and paste [Ctrl+V] immediately below the table.
	
Attach at the end of the document a photocopy of the Summary Table which appears in the granted Project Licence.

2.1 Using the table below please provide the information requested:
	Protocol No.
	Species
	


Protocol severity category
	



Total est. number
	


Actual number used
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	
	
	
	
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	
	
	
	
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	
	
	
	
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	



In Section 6:  This contains a Project Licence holder’s document check list – when completed applications are returned please make sure all relevant documents are submitted and complete, if necessary.

Start to complete the “For UBS office use only” box when each form is sent out and update the information as the application progresses through the process.  Also update the PPL Tracker, as appropriate.

Project Licence Retrospective Assessment

“The overall purpose of retrospective assessment in the general sense of ‘following the development and outcome of projects’ is, wherever possible, to reduce the harms and increase the benefits of every project at an establishment. The aim is to improve both animal welfare and the quality of science and to help inform future debate on these issues.” [RSPCA and LASA, 2015, Guiding Principles on Good Practice for Animal Welfare and Ethical Review Bodies. A report by the RSPCA Research Animals Department and LASA Education, Training and Ethics Section. (M. Jennings ed.)]

At the University of Cambridge one (or possibly more) of the following will determine when your licence will be requested for review:
a. 12 to 6 months before your existing licence is due to expire if you have no plans to write a new licence;
b. 15 to 12 months before your existing licence is due to expire if you plan to write a new project licence;
c. 3 months before you terminate your licence if you intend to revoke your licence before its due expiry date;
d. When there is a change of project licence holder (in this case the person currently holding the licence should complete the retrospective review before the amendment is made to change the project licence holder);
e. As determined by the AWERB Standing Committee.  The AWERB Standing Committee may decide a licence should be reviewed at a specified time or times based for example on the severity of the work, novelty of the models etc..

The information you provide in or attached to this document must reflect data generated only from work carried out under the licence under review.  Please do NOT copy and paste text that appears in your current licence unless requested to do so.  

You are not restricted by the size of the text boxes on this form; they are designed to expand to accommodate your text.  However please remember that AWERB Standing Committee members, which will include your colleagues, have to review the information you provide so please be informative and concise and do not include information that is not requested.  Please remember to use Plain English, where possible.

Please be aware that Retrospective Reviews, as with your current and previous project licences, can be requested under the Freedom of Information Act 2000.  It is therefore wise to take care when completing this document and ensure that it does not contain typographical errors, personal details or any sensitive information pertaining to Intellectual Property.

A copy of the final agreed version of this document and any advice provided by the University AWERB in relation to this document will be forwarded to your local Home Office Inspector.

If you use abbreviations could you please ensure the first time the abbreviation is used that it is spelt out fully with the abbreviation in brackets.

Finally, if Home Office has identified your licence as one that required a Retrospective Assessment please still complete this template.  The information gathered will be used by AWERB to undertake their required task to review your work and can be used to complete the Home Office Retrospective Assessment template.  The latter can be achieved by copy and paste will a further update just before submission to include work you have complete between when you fill in this template and the expiry of your licence, which is when your Retrospective Assessment will need to be sent to the Home Office.

Thank you.
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University of Cambridge                                    Project Licence Retrospective Assessment
Version 5.9                                                                                        12th November 2021
1. General Information:
Project licence holder to complete 
if information provided is incorrect
	Name:
	Jill Reckless
	

	Contact details:
Address & tel.


	RxCelerate Ltd
Dorothy Hodgkin Building
Babraham Research Campus
Cambridge
CB22 3FH
	

	Project No.
	PAF4E3C19

	Project title
	Provision of an outsourced drug development platform for the treatment of bleeding disorders

	Project purpose
	



	Date licence was granted
	23 Apr 2019 (New ASPeL)

	Date of retrospective assessment is sent to the PPLh
	




The following are the triggers for licence Retrospective Assessment:
If you are completing this form because you have been asked to complete a Retrospective Assessment and our UBS staff have completed this box for you.  Please check that you agree with the selection made and correct if you believe the information is incorrect.

	A
	X
	My licence is due to expire in 6 to 12 months time and I have no plans to write a new licence


	B
	
	My licence is due to expire in 12 to 15 months time and I plan to write a new project licence to continue my research

	C
	
	I plan to request the revocation of my licence before its natural expiry date


	D
	
	I will no longer be the project licence holder but another person will continue to hold the licence.  
The name of the new licence holder will be:

	E
	
	I took over this licence from (insert name) in (insert date)


	F
	
	The AWERB Standing Committee has asked for this Retrospective Assessment.



Note to licensees: 
In the case of option D if the new project licence holder’s name has not been filled in please add this information to this box.
In the case of option E please insert the name of the person from whom you took over this licence and the date when you became licence holder.




2. Animal Welfare/Recorded Harms:

2.1 Using the table below please provide the information requested.
How to complete this table: Return of procedures count animal numbers from 1st January to 31st December.  In the table below if your licence was granted part way through the year count year one as the time from when the licence was granted to the 31st December of that year.  Year two will be from January to December etc. until the final year for which the report is requested and count from 1st January to the requested report date.  You can insert rows as necessary.  The figures provided can be obtained from your Home Office returns.

	Protocol No.
	Species
	


Protocol severity category
	



Total est. number
	


Actual number used
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	1
	Mouse
	Mild
	200
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	2
	Mouse
	Mild
	200
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	3
	Mouse
	Moderate
	250
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	4
	Mouse
	Moderate
	200
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	5
	Mouse
	Mild
	1000
	1st year
	
	
	11
	
	
	11

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	101
	6
	1
	7
	115

	
	
	
	
	4th year
	
	22
	
	
	1
	23

	
	
	
	
	Total
	
	123
	17
	1
	8
	149

	
	Rat
	Mild
	100
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	6
	Mouse
	Severe
	4000
	1st year
	
	
	27
	7
	2
	36

	
	
	
	
	2nd year
	
	
	57
	31
	2
	90

	
	
	
	
	3rd year
	
	80
	6
	1
	2
	89

	
	
	
	
	4th year
	
	60
	74
	26
	1
	161

	
	
	
	
	Total
	
	140
	164
	65
	9
	376

	7
	Mouse
	Mild
	900
	1st year
	
	
	134
	
	
	134

	
	
	
	
	2nd year
	
	
	293
	
	
	293

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	427
	
	
	427

	7
	Rat
	Mild
	750
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	63
	
	
	63

	
	
	
	
	4th year
	
	
	18
	
	
	18

	
	
	
	
	Total
	
	
	81
	
	
	81

	8
	Mouse
	Severe
	1200
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	9
	Rabbit
	Mild
	50
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	10
	Rat
	Moderate
	50
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	11
	Mouse
	Non-recovery
	1500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	78
	
	
	
	
	78

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	78
	
	
	
	
	78

	
	Rat
	Non-recovery
	1250
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	16
	
	
	
	
	16

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	16
	
	
	
	
	16

	
	Rabbit
	Non-recovery
	100
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	12
	Mouse
	Mild
	900
	1st year
	
	
	12
	
	
	12

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	81
	
	
	81

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	93
	
	
	93

	
	Rat
	Mild
	500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	116
	
	
	116

	
	
	
	
	Total
	
	
	116
	
	
	116

	13
	Mouse
	Severe
	1500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	111
	
	
	111

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	111
	
	
	111

	14
	Rabbit
	Mild
	50
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	15
	Mouse
	Non-recovery
	50
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	
	Rat
	Non-recovery
	50
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	16
	Rabbit
	Mild
	10
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	3
	
	
	
	
	3

	
	
	
	
	Total
	3
	
	
	
	
	3

	17
	Mouse
	Moderate
	200
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	49
	
	
	49

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	49
	
	
	49

	18
	Rat
	Moderate
	2000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	398
	52
	35
	
	485

	
	
	
	
	4th year
	
	253
	47
	42
	
	342

	
	
	
	
	Total
	
	651
	99
	77
	
	827

	19
	Rat
	Moderate
	1000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	120
	21
	
	141

	
	
	
	
	4th year
	
	
	25
	15
	
	40

	
	
	
	
	Total
	
	
	145
	36
	
	181

	20
	Mouse
	Severe
	500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	
	
	
	
	PPL total
	94
	914
	1313
	179
	17
	2507


*If actual severity data has not been formally assigned at the point the Retrospective Assessment is undertaken, the columns can be used to indicate the estimated severity for each of the categories.  

2.2 Does the information provided in the table reflect the projected incidence of harm provided in the adverse effects for each protocol?  If not please indicate where this was not the case and whether the projected level of suffering was more or less than you anticipated when you first wrote the licence.  If the severity category for a protocol was amended during the tenure of the licence please include this information in the reasons box.

	Protocol number
	Severity higher/ same/ lower than anticipated
	Reason

	5
	Higher
	A strain was brought in for colony establishment that had a more severe phenotype than was published or indicated by the supplier. Several animals were found dead due to gastrointestinal bleeds and were therefore reported as severe. The strain has since moved to the severe severity protocols. 

	13
	Lower
	Mice used under this protocol are at risk of having fatal spontaneous bleeds while on study. While the risk is still present, we did not have any animals suffer this on the protocol. 




2.3 Describe any unexpected adverse effects and include the percentage and the number of animals affected.  How were these episodes managed and recorded?  If any of these resulted in a Project Licence Standard Condition 18 report please indicate which were reported under Condition 18 and the date (also see Section 5.2).

	The Factor IX KO (Haem B) colony experienced internal spontaneous bleeds, not reported by the supplier. This was reported by SC18, although not in the 72-hour timeframe (due to being thought as a background colony issue at first) and therefore resulted in a non-compliance. This is detailed in both the SC18 and non-compliance section. The mice were subsequently included in the severe severity protocols. In holding the colony 6 months 7 out of 230 were found dead (3%).






2.4 What percentage and number of animals had to be killed or died unexpectedly before the end of the experiment?  Please provide a brief summary of each incident by protocol(s) where this occurred.

	Protocol No.
	% and number of animals killed or unexpectedly found dead

	5
	Less than 1% (Haem B mice detailed above)

	
	

	
	



2.5 Were your estimated animal numbers accurately reflected in your actual animal usage as provided in Table 2.1 above?									         YES    NO

If no, please explain the why there was a difference.  Please do this on a protocol by protocol basis.
	Protocol No.
	If your numbers were less that estimated please explain why.

	1-5
	The projects on this licence primarily required mice that displayed severe phenotypes; with only a small number bred (15%) and none needing rederivation. No mild severity phenotype rats were bred also through redundance; in favour a moderate severity rat strain bred on protocol 18. 

	6
	Although there has been three different mouse strains bred on this protocol at various times (one of which was re-established for a new client), each programme of work was halted after experimental work was over, therefore there was not continuous breeding as we might have anticipated. We will have used approximately 40% of the maximum number by the expiry of the licence. 

	7
	It is important to know how a test agent will behave in vivo; however, most of the test agents we used on this licence either a) had preliminary in vivo data prior to disease model testing, or b) needed to be tested directly in the disease model (i.e. in order to ascertain mechanism of action (some test agents for bleeding disorders behave differently in healthy animals and so there is less value in this step).  

	8
	As with protocol 7, we did not encounter any test agents that required a pharmacokinetic profile prior to efficacy testing in years 1-4. Before expiry, during a current project will have used approximately 10% of the maximum number on this protocol. 

	9
	The client programme using rabbits that we anticipated would begin on this licence did not happen due to issues with the drug target engagement in vitro. 

	10
	As with protocols 7 and 8, we did not encounter any test agents that required PK analysis prior to efficacy testing. 

	11
	Along with some studies not making it to the in vivo stage, the majority of test agents we used needed to be given at least 15 minutes before bleeding time, therefore they were performed under protocol 12 (mild severity). 

	12
	Most bleeding time studies were performed in mice or rats with a moderate or severe phenotype (13 for mice and 19 for rats). 

	13
	This protocol has been used in year 5 which will total approx. 25-30% by licence expiry. We anticipated using this protocol more for screening test agents for efficacy, but the studies have been more discreet late-stage efficacy studies for chosen lead compounds, therefore reducing the needed number of mice. 

	14
	As with protocol 9, the programme with rabbits did not go ahead. 

	15
	Although not used in years 1-4, this protocol has been important for the collection of samples to test clotting for a recent programme; usage will be close to 90% by licence expiry. 

	16
	Use of rabbits was important for the work-up of clotting assays, but the numbers were reduced due to the rabbit programme not going ahead. 

	17
	While test agent delivery to the liver via portal vein or hydrodynamic injection is an important tool, necessary studies were completed giving the required data to answer the research question and no more animals were needed. 

	18
	Under this protocol Factor VII KO (Haem A) rats were bred for a client programme; the programme completed with approx. half the number of rats used than anticipated. 

	19
	This bleeding time protocol was used with enough animals to complete the programme of work. 

	20
	This programme of work has just started and amendment granted at the end of the 4th year. We estimate to have used 50% of the number by the end of the licence; the technique needed some optimisation before use on full studies. 



2.6 Have you re-used animals? 								         YES    NO

If so, why have you re-used animals and what has been the impact of re-use on the welfare of your animals?  Please also provide the species and number of animals re-used by protocol where re-use occurred.
	Species
	Protocol No. on which animals where/will be returned as re-used, why and what impact, if any, this re-use had on the welfare of your animals

	
	

	
	



2.7 Has there been any animal wastage? 							         YES    NO

For example, this may occur when breeding and maintaining genetically altered animals or when animals have been ordered and cannot be used for some technical reason.  

Where wastage has occurred, please explain the circumstances and nature of the wastage plus an indication of the numbers of animals.  Please also provide either the number or percentage of animals that were wasted.
	Circumstances and nature:

Where suitable, and where the hom breeds well, we will always try to keep colonies as homozygous to reduce wastage. The nature of bleeding disorder studies means that littermate controls are needed less frequently than other disease areas, but can be bought in from the strain supplier when needed. For our Haem A mouse strain, some animals that were not used for efficacy studies were used for collection of in vitro assay samples. 

Some GA strains that model bleeding disorders cannot be kept as hom pairings however. For example, our Haem A rat colony used either het-het or het-hom pairings, depending on experimental need. Only hom males were used for breeding, as hom females were at risk from bleeding complications associated with parturition. As the het animals didn’t show any phenotype, it did mean that they weren’t used in studies. We estimate that 55% percent of animals were not used. 




	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol:
Haem A rats – 40% - protocol 18.
Haem A mice – 3% - protocol 6.
Haem B mice – 5% - protocol 6.
Glanzmann – 2% - protocol 6.






2.8 For licences that authorise the breeding and maintenance of genetically altered animals:
a)	explain how you optimise breeding efficiency, and 
b) explain what use is made of any excess stock animals, and
c) explain if, and how, you have used any transgene repository – national, international, or internal.
	As mentioned above, our strategy for Haem A rat breeding was very agile to suit study need. In general the study directors work very closely with the colony managers to start/stop breeding as and when anticipated for studies. Strategies such as stud banking or trios are used when large known discrete batches of animals are needed at one time or for difficult strains; this reduces overall numbers by reducing excess litters and the need for tickover.

We have successfully frozen down and revived lines that are difficult to recreate; this ensures continuity of data across known phenotypes. 




2.9	If you breed genetically altered animals are your strains recorded on a database (e.g., MCMS) that can be 
		a) accessed by other researchers at the University?					         YES    NO
		b) accessed by researchers outside the University?				 	         YES    NO
		c) would you allow other researchers at the University to use your strains?	         YES    NO
		d) would you allow external researchers to use your strains with an MTA applied?	         YES    NO

If you have answered YES to any of these questions please elaborate below:
	We are very open to other groups using our strains, provided that the client agrees, and it does not put us at a competitive disadvantage. 






If you have answered NO to any of these questions please explain why.
	As far as we are aware the MCMS database is not easily available to external users. 





2.10	Have you been able to refine and/or reduce the impact of contingent harms arising from your use of animals (contingent harms are harms for example that arise from the transportation of animals, single housing animals or housing animals in non-Code of Practice accommodation, etc.).	         YES    NO

Please explain/provide examples.
	





2.11	By species and percentage please indicate the source of your animals.

	Species
	Source
	Approx. percentage

	Mouse
	JAX
	10

	Mouse 
	In-house
	90

	Rat
	CHOP
	2

	Rat
	Charles River
	2

	Rat
	In-house
	96



2.12	During the tenure of the licence have you requested an amendment to increase/decrease animal numbers?  											         YES    NO

If so which protocols were amended and were numbers increased or decreased, and by how much?
	Protocol No.
	Original estimated Number
	Amended estimated number

	14
	50
	250

	
	
	



If you have increased or decreased animal numbers please explain why this was necessary?
	
Protocol 14 – this increase was in anticipation of a new client programme using rabbits testing several compounds for the treatment of a clotting disorder. 




2.13	During the tenure of this licence have you requested an amendment to increase/decrease the severity of any protocols? 									         YES    NO

If so which protocols were amended and were the severity categories increased or decreased?
	Protocol No.
	Original severity category
	Amended severity category

	
	
	

	
	
	



If you have increased or decreased the severity category of any of your protocols why was this necessary?
	








3. 3Rs:

In this section, please explain what steps you have taken during the tenure of your licence that resulted in 3Rs gains.  This might include working with collaborators to refine your model, changing the anaesthetic regime or equipment, etc.  Consider every change you have made and its impact on the 3Rs – even small changes and initiatives can result in 3Rs gains.

The following definitions come from the NC3	Rs website and are included to help you provide information under the most appropriate R below: 

Definitions
Advancing research into animal 
welfare by exploiting the latest
in vivo technologies and by 
improving understanding of 
the impact of welfare on 
scientific outcomes
Appropriately designed and analysed experiments that are robust and reproducible, and truly add to the knowledge base
Accelerate the development and use of models and tools, based on the latest science and technologies, to address important scientific questions without the use of animals














3.1 [bookmark: The_3Rs_definitions]Have you attempted or been able to replace any of your techniques or models with non-animal alternatives?  										         YES    NO

Please explain.
	The nature of our work means that we are contracted by clients specifically for in vivo studies when the programmes reach a scientifically appropriate point. However, we regularly engaged in wider conversations with other departments to advise on non-animal alternatives before the programme. For example, the use of clotting assays for screening and target validation using samples from surplus breeding animals has replaced the use of disease-state animals further into the project.





3.2 Have you been able to reduce your animal usage?  					         YES    NO

If so, how have you achieved this (e.g., through experimental design, changes to the regulated procedures used)? Please give an indication of the actual numbers reduced.
	In addition to strategic breeding (haem A rats as the best example), we have worked closely with our in vitro department to optimise their studies using ex vivo products such as blood to optimise their screening. This delays the need for animal studies in the pipeline. 





3.3 Are you involved with any tissue sharing schemes either within the University or more widely?  

Please explain:
	
Tissues produced on studies are the property of the client so are therefore not available for sharing. However, we have regularly advertised spare animals available for other researchers. 




3.4 Please LIST the techniques and/or animal models you have used on your licence (include GA models).  Later on you will be asked about the 3Rs achievements – please do not detail your 3Rs achievements in this box.

	
Factor VIII KO (Haemophilia A) mice
Factor VIII KO (Haemophilia A) rats

Factor IX KO (Haemophilia B) mice

Integrin ß3 KO (Glanzmann’s Thrombasthenia) mice

Subcutaneous implantation of a minipump 
Acute catheterisation of a superficial vessel for blood sampling or test agent administration

Administration of test agent substances: intraperitoneal, subcutaneous, intravenous (bolus and infusion), oral gavage, diet and water, intramuscular, hydrodynamic injection, intrahepatic, intrasplenic. 

Blood sampling from a superficial vessel or via the catheter.

Induction of haemarthrosis

Terminal anaesthesia with:
Measurement of bleeding time from a superficial blood vessel or incisions in major organs such as
the liver or kidney
Induction of a venous or arterial thrombus by chemical or physical means
Conjoined cannulation of an artery and a vein
Placement of a flow probe

Withdrawal of a terminal blood sample

* italics denote techniques included on the licence that were not ultimately not utilised.




3.5 How successful have these techniques and/or models been?  

	
The main techniques involved with the objectives of the licence, measurement of bleeding time and thrombus induction, are the mainstay “gold standard” screening methods for potential therapeutics for the treatment of bleeding disorders and have been used to advance several client projects during the life of this licence. We have continued to refine these techniques during the course of the licence, most notably for bleeding time, the introduction of a tail vein transection (TVT) method to compliment the tail clip method. These methods can be used for different hypotheses (one being more of an injury insult than the other, which can change the therapeutic window). 

Haemarthrosis induction (added in year 5) has become an effective technique for evaluating therapeutics for a very devastating aspect of haemophilia; bleeds into joints, most commonly the knee. This severe complication requires particular therapeutic attention due to its propensity to cause long-term impact on patient quality of life; repeated, untreated joints bleeds cause severe debilitation through pain and long stays in hospital. The mouse model we have developed for this has given some very promising data that complements the use of bleeding time, depending on the scientific objective. 




3.6 What limitations, if any, have you encountered?  Were you able to overcome these limitations and, if so, how?

	Towards the end of the licence, the animal unit housing our FVIII KO mice had an outbreak of pinworm. Through effective communication and cooperation with unit staff, the colony was for the most part moved to another unit and experiments could recommence, albeit without significant disruption to timelines. These animals unfortunately cannot move back due to lower health status of the holding facility, but we can reimport at a convenient break in the programme. 





3.7 Have you attempted or been able to refine any of your techniques or models? 
         YES    NO
	
Please provide a list of techniques or models you have been able to refine and the refinements you have made.  Please indicate if you have published or disseminated this information during the tenure of this licence and attach a copy of the publication.
	An inherent process for the in vivo team is to make sure the animal model and experimental approach used is fit for purpose and is refined to the mildest form whilst still able to have a suitable dynamic range/ therapeutic window to allow drug candidates to be tested.

We have housed and bred several strains under this licence that require special care. Before receiving new lines, we always endeavour to gain as much information about them, and implement as many practices as possible in the first instance to set the colony up for success and to minimise suffering. However, this is always an ongoing process, taking into account new literature, new team expertise, and new guidelines to inform on refining in real time. 

We have refined practices for these special lines:

Haem A rats: This strain arrived in 2019; anticipated adverse effects/clinical signs differed for us than from the collaborator, so we set about fully characterising the colony and finding the most refined ways to administer haemostatic treatments when spontaneous bleeding events occurred within the colony. We also refined administration of pain relief by using Nutella for stress-free uptake. Breeding strategies were also trialled using hom males, which was successful with some careful management of said males.   

Both haem A and Glanzmann mice benefited from measures to reduce risk of bleeds through injury, including special bedding, modified enrichment, and in some cases modified housing. Glanzmann mice benefited from increased water nozzle priming (they appeared to become easily dehydrated if a drip wasn’t present), and the use of well-timed trios for significantly improved breeding success (mainly through having two dams supporting feeding both litters).

We have refined several experimental practices, including:

Bleeding time assessment: A refined technique was developed that reduced the injury to the tail in this terminal assessment protocol. Unilateral tail vein transection (TVT) severs a unilateral vein in the tail, rather than removing the tip, which can be a more translatable model in some programmes. This method was adapted from the literature, but we designed and 3D-printed our own cutting tool that makes a consistent incision in the tail for better reproducibility. 

Haemarthrosis: Adapted from the literature, this method of haemophilia-induced arthrosis of the knee has been refined using our previous experience of arthritis induction models. Factors such as needle size and placement were refined for a more effective model with a better therapeutic window and has led to promising data.







3.8 Do you use systems to monitor the welfare of your experimental animals (e.g., scoring sheet)?													         YES    NO

If not, why?
	





If you do use a welfare monitoring system, what do you use?  Did you refine or modify your system during the tenure of your licence and what impact did this have?
	Each special care line has its own care sheet for both resreachers and unit staff that describes the kinds of clinical signs that might be encountered within a colony. Health reports on MCMS help track spontaneous bleed history, and a separate spreadsheet track percentages of adverse effects for compliance purposes. 







3.9 Were the end points detailed in your project licence appropriate? 			         YES    NO
Have you needed to modify them during the tenure of your licence? 			         YES    NO

Please explain.
	Humane endpoints were appropriate for all animals at the time for most colonies needed special care. The only exception to this was when we re-established the FVIII KO (Haem A) mouse colony from the same supplier after a year-long break. Upon re-establishment we found that the phenotype had changed; spontaneous bleeds from the ear, which previously would have been fatal and therefore mice were schedule 1 killed, were now found to be recoverable. We sought to change the adverse effects for this strain, in order to avoid the unnecessary loss of mice that could otherwise survive to make it onto study. 





3.10 Please review the non-schedule 1 methods of killing authorised on the protocols on your licence.  In the box below, list each method and beside each clearly indicate which you have used?  Examples of non-schedule 1 methods include: exsanguination, decapitation and perfusion fixation.

	Exsanguination - used

Perfusion fixation - used





Were these killing methods the most refined? 						         YES    NO
Were they the most appropriate for your experimental data?				         YES    NO

If you have answered NO to either of the above questions please explain.  If you were able to refine the way your animals were killed please explain how this was achieved.
	





3.11 Have you received awards or funding specifically targeted at the 3Rs?		         YES    NO

If so what was the source of your funding, when did you receive it and what did the funding allow you to achieve?
	






The AWERB 3Rs committee is particularly interested in this section of your review because information you provided here could be of interest and use to other researchers at the University.  

Information that you have included in this section will be included in the UBS 3Rs Search Tool unless you complete the box below.  UBS will only add information to the UBS 3Rs Search Tool section on the UBS website that University staff can log into using their Raven Access.  You should however disseminate all 3Rs finding more widely. 

I do not agree to information provided in this section to be added to the UBS 3Rs Search Tool for the following reason(s).
	









4. Scientific Progress and Benefit Achievements:

4.1 Taking into consideration that your licence may not be due to expire, has your research progressed as you expected?									         YES    NO

4.2 When your licence is due to expire will you have completed the programme of work described in this licence? 										         YES    NO

4.3 Regardless of whether you managed to complete your programme of work, what have you achieved/discovered during the time since this licence was granted? (Please copy your key scientific questions/objectives which appear at the beginning of Part D, or in the Action Plan, of your project licence into the box below and against each explain what you have achieved/discovered).

	During the course of the PPL we have been significantly involved in six key drug development programmes, all of which have a clear unmet clinical need. At least two of these have shown substantially promising data to lead into clinic, one of which is already in phase I trials. Therefore despite objectives not being wholly met, the nature of our work means that some objectives have excelled beyond expectations due to areas of client interest. 

Objective 1. To generate data that will support the taking into Phase 1 clinical trials, two potent
anticoagulants without the risk of bleeding. Unfortunately both clients driving this objective did not continue with their programmes.

Objective 2. To generate data that will support the taking into Phase I clinical trials, a single, nonimmunogenic, but cost effective procoagulant for the treatment of haemophilia A and B.

Significant support in building a data package for aiding a lead drug candidate in phase I trials; additional pre-clinical data is often needed to support the characterisation of compounds while they undergo initial clinical proof-of-concept. Our data showed efficacy for the lead compound in a new formulation and dosing route that should prevent haemophilia needing long in-patient stays for infusion of treatment. This in part fulfilled objective 2, being supportive in phase I rather than purely preclinical (To generate data that will support the taking into Phase 1 clinical trials, a single, nonimmunogenic, but cost effective procoagulant for the treatment of haemophilia A and B.). Two other current clients have in part contributed to objective 2, but are still part-way through their programmes, and have continued on to the next licence. One particular ongoing success story in the assessment of efficacy is the haemarthrosis model. This, together with bleeding time assessment presents a very translatable model programme package for the evaluating the potential of bleeding disorder treatments. 

Objective 3. To support the further clinical development of JNJ-64179375. After in-depth successful preclinical work on the previous licence, this asset was acquired by a new company in 2015, and in which Phase II trials ended in 2018 so no further support was needed. Positive in-person data has been published since this, so development of this drug may continue in the future. 

Objective 4. To support the clinical development of the use of rFVIIa for the treatment of Glanzmann’s thrombasthenia. Although successful modelling was developed for this work, unfortunately efficacy was not proven and the programme closed. 





4.4 For key scientific questions/objectives you could not complete either fully or partly, please include an explanation as to why you were not able to achieve what you set out to achieve when the licence was granted (reasons could for example include lack of funding, the model took longer than expected to develop, another group published data which meant continuing the work would equate to repeating the work, etc.).

	
As detailed above, the influence of client programme prioritisation, influence of concurrent clinical data, and client business changes (e.g. acquisition or asset sale) meant that some objectives were not fulfilled. Where efficacy was not proven, we consider this  




4.5 In the expected benefits section of your licence you described the benefits you believed would be likely to arise from your programme of work.  Please explain what benefits have actually been achieved and, if appropriate, explain how these differ from what you anticipated you could achieve when you wrote the licence.

	
Several advances have been made in the areas of Haemophilia, in which this licence has had a small but important hand in. True benefits for our line of work takes years to come to fruition, but there are promising signs that at least two of the haemostasis treatments we have supported the development of may make it to late-stage clinical trials. 




4.6 Specifically, if you were unable to address any or even all your key scientific questions/objectives what impact did this have on the benefits arising from your work?

	Due to external client influence, sometimes we are unable to make our objectives. 





4.7 Were you able to identify/develop/implement any new scientific or technical developments during the tenure of this licence? 									          YES    NO

If so, what were these and what were/was the benefit(s)?  
	





4.8	Using the headings below please provide a list of publications and meetings attended where research arising from work undertaken under this licence has been disseminated.  
Please highlight in bold the publications which contain and meetings at which 3Rs achievements were disseminated.
Please only include publications arising from research undertaken under the authority of this licence.  If you have papers in press please include these.
	Publications in scientific journals:
N/A in this period due to client privilege.


	Publications pending, or under review:
N/A in this period due to client privilege.


	Presentations at scientific meetings:

LASA Annual Meeting 2022 (Birmingham) – poster highlighting special considerations for the colony management of Factor VII KO (Haem A) rats.
LASA Annual Meeting 2022 (Birmingham) – poster highlighting strategies for the breading and maintenance of Integrin beta KO (Glanzmann’s Thrombasthenia) mice.




Have you remembered to highlight in bold the publications which contain and meetings at which 3Rs achievements were disseminated?

4.9 Have you engaged with the general public by giving interviews about your work on radio, television, at a public meeting or debate or in a newspaper article?					          YES    NO

If you answered NO: why?
	Unfortunately client privilege prevented work under this licence being presented, but we as an in vivo group do engage in public speaking where possible while representing the company, which sometimes does include speaking about animal work.





If you answered YES: how, where (i.e., what medium did you use) and when did you engage with the public, what sort of information did you disseminate and what was the outcome?
	







a. 

5. Project Licence management information.

5.1 Amendments (if applicable):
Provide dates and a summary of all amendments made to this licence (i.e., what each amendment requested and why it was required) since the licence was granted (or if appropriate since the licence was last reviewed).  
Please read questions 2.11 and 2.12 – for amendments that apply to this question including those that apply to either 2.11 or 2.12, please provide the date of the amendment here and, if relevant, a note that further information can be found in Section 2.11 or 2.12.

	
October 2019
Urgent amendment to receive a colony of FVIII KO rats that were due to be closed down at receiving facility.

November 2019
Included full programme of work for FVII KO rats; two new protocols (breeding and maintenance, and experimental bleeding and thrombosis models). Addition of rats to Protocol 11 (bleeding and thrombosis – non-recovery).

November 2020
Updated adverse effect information on FVIII KO rats; spontaneous bleeds were slightly different in our hands than previous colony owner (in general lower severity when monitored closely and able to treat). Addition of hom/het breeding. 

April 2021
Addition of Integrin B KO (Glanzmann’s Thrombasthenia) mice to severe protocols. 

December 2021
Addition of Factor IX KO (Haem B) mice to severe protocols (6, 8, and 13). 

April 2022
Addition of haemarthrosis induction protocol. 

July 2022
Addition of new client for thrombosis programme, with increase of maximum number on protocol 14. 

March 2023
Urgent amendment to move experimental mice within an establishment (between two facilities) due to health barrier breakdown.





5.2 Project licence Standard Condition 18 Reports (if applicable):
Provide dates and copies of all Condition 18 reports sent to the Home Office since the licence was granted (or if appropriate since the licence was last reviewed).  Copies of any reports should be attached/supplied as separate documents please.

	March 2020
A Factor VIII KO (Haem A) rat was found dead. The rat had been identified as having mild lethargy and marked to be checked by our staff by an animal technician (by cage card flip, no ID given). Unfortunately several cages had flipped cards and the wrong cage was checked an hour later, finding no clinical signs in the cage. As the rat in the right cage was not treated, a unilateral subcutaneous bleed caused the death overnight. As a result communication on weaned ID of rats and tail marking of rats with an active bleed was introduced. 

Feb 2021
A SC18 was submitted for the 6 Factor IX KO (Haem B) mice that were found dead over a four-month period; it was unclear in that time whether the bleeds were colony or phenotype-related as no spontaneous bleeds were reported by the supplier. The result of this was the non-compliance outlined in the relevant section. The strain was moved to severe protocols and the supplier was informed.

April 2021
A Factor VIII KO (Haem A) rat was found dead. A post-mortem by the NVS showed an internal bled in the thorax. 

October 2022
A SC18 Keep Alive request was submitted after re-establishment of the Factor VIII KO (Haem A) mouse colony (after a hiatus between projects). The phenotype of the strain had changed; mice previously that would deteriorate through having a spontaneous bleed from the ear (needing sch1), now were showing signs of having a bleed and recovering in-between checks. The request was put in to keep these animals alive under a new humane endpoint in order to establish whether animals could otherwise be saved for study rather than being killed too early. The new characterisation showed this was possible and an amendment was submitted to reflect this. 

November 2022
In a pilot study for the induction of haemarthrosis, one mouse was found dead 48 hours after induction, with no welfare concerns raised before this point; the mouse appeared well and a healthy weight the day before. The death appeared to be the result of a large haematoma around the knee; loss outside the joint into the subcutaneous space had resulted in excessive blood loss. No HO reply was received.
 
February 2023
A Haem A mouse was found dead post-test agent dosing but pre-haemarthrosis induction. There were no obvious signs of a bleed at post-mortem, but the death could have been related to handling during dosing, which can sometimes trigger bleeds. 

A Haem A mouse was found dead at the 4-hour check post-insult. As in November this mouse was thought to have died due to excessive blood loss in the subcut space around the knee joint. A new adverse effect was added to the new licence stipulated that there is a low risk of death through bleeds while inducing haemarthrosis, in addition to spontaneous bleeds. 

August 2023
The Haem A mouse colony exceeded its expected adverse effect limit of 13% for animals requiring sch1 for spontaneous bleeds (13.1% at time of writing the SC18). This was for the most part due to transferring litters to the new licence, and remaining animals continuing to experience bleeds, which skewed the data. No reply was received from the HO, and the PPL expired without further issue. 




5.3 Non-Compliance (if applicable):
Provide the date, a summary of the nature of any non-compliance and the outcome (or if appropriate since the licence was last reviewed).

	
July 2021
Factor IX KO (Haem B) mice were imported with no known severe health issues/harmful phenotype reported by the supplier (i.e. no spontaneous bleeds); these mice were therefore placed under the mild breeding protocol. Over the course of approx. 4 months, we had 6 mice found dead with gastrointestinal bleeds. These were not SC18 reported as it was unclear if it was colony-related, but in retrospect when closing that period of breeding it became clear it was due to phenotype. A letter of reprimand was issued but no further action taken. As mentioned previously these mice subsequently moved to the severe protocols, with associated clinical signs reported to the supplier. 





5.4 Compliance Assurance Meetings [CAMs] or Root Cause Analysis (RCA) meetings (if applicable):
Provide the date, a summary of the nature of any incident and the outcome, if known (or if appropriate since the licence was last reviewed).

	N/A




5.5 Have there been any other issues that have affected the management of this licence that you feel should be taken into consideration, (e.g., equipment failure, absence of key staff, change in the health status of the animal unit etc.)?

	N/A








6 Retrospective Assessment:  

Project Licence Holder check list:
	AWERB requires the following documents
	Documents sent to AWERB

	Completed copy of this form
	

	Copies of Condition 18 reports (if applicable)
	

	Copies of 3Rs publications (if applicable)
	







For UBS office use only:
	
	Date

	1. Retrospective assessment form sent to project licence holder
	

	2. Retrospective assessment form received by the Project Support Team
	

	3a. Project Support Team meeting 
	

	3b. 3Rs committee
	

	3c. AWERB Standing Committee
	

	4. Process completed
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