Retrospective Review of Project Licence

Project Licence Retrospective Review

“The overall purpose of retrospective review 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 Review
Version 5.9                                                                                        12th November 2021
General Information:
Project licence holder to complete 
if information provided is incorrect
	Name:
	Dr Elizabeth Hardaker
	

	Contact details:
Address & tel.


	1 Francis Crick Avenue
Cambridge Biomedical Campus
Cambridge 
CB2 0AA
07788354635
	

	Project No.
	PP3292652

	Project title
	The development of rodent cancer models and their pre-clinical use as a platform for drug development and drug evaluation.

	Project purpose
	To identify potential drugs / therapies that reduce, inhibit or prevent the growth of tumours leading to new and improved cancer treatments



	Date licence was granted
	28/01/2021

	Date of retrospective review is sent to the PPLH
	03/03/2023



The following are the triggers for licence Retrospective Review:
If you are completing this form because you have been asked to complete a Retrospective Review 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
	
	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
	x
	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: Jennifer Moss

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


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



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.




1. 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
	Mice
	Moderate
	10000
	1st year
	 
	 
	122
	518
	3
	643

	
	
	
	
	2nd year
	 
	4
	203
	600
	10
	817

	
	
	
	
	3rd year
	 
	 
	1
	69
	1
	71

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	 
	 
	 
	 
	 
	1531

	1
	Rat
	Moderate
	1500
	1st year
	 
	 
	 
	2
	 
	2

	
	
	
	
	2nd year
	 
	 
	 
	4
	 
	4

	
	
	
	
	3rd year
	 
	 
	 
	 
	 
	 

	
	
	
	
	4th year
	 
	 
	 
	 
	 
	 

	
	
	
	
	Total
	 
	 
	 
	 
	 
	6

	2
	Mice
	Moderate
	5000
	1st year
	 
	3
	32
	180
	 
	215

	
	
	
	
	2nd year
	 
	 
	52
	338
	3
	393

	
	
	
	
	3rd year
	 
	 
	 
	15
	 
	15

	
	
	
	
	4th year
	 
	 
	 
	 
	 
	 

	
	
	
	
	Total
	 
	 
	 
	 
	 
	623

	2
	Rat
	Moderate
	1000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	3
	Mice
	Moderate
	1500
	1st year
	 
	 
	5
	91
	 
	96

	
	
	
	
	2nd year
	 
	 
	 
	109
	 
	109

	
	
	
	
	3rd year
	 
	 
	 
	 
	 
	 

	
	
	
	
	4th year
	 
	 
	 
	 
	 
	 

	
	
	
	
	Total
	 
	 
	 
	 
	 
	205

	3
	Rat
	Moderate
	500
	1st year
	 
	
	
	
	
	

	
	
	
	
	2nd year
	 
	
	
	
	
	

	
	
	
	
	3rd year
	 
	
	
	
	
	

	
	
	
	
	4th year
	 
	
	
	
	
	

	
	
	
	
	Total
	 
	
	
	
	
	

	4
	Mice
	Mild
	1000
	1st year
	5
	 
	411
	 
	1
	417

	
	
	
	
	2nd year
	21
	 
	410
	 
	1
	432

	
	
	
	
	3rd year
	 
	 
	52
	 
	 
	52

	
	
	
	
	4th year
	 
	 
	 
	 
	 
	 

	
	
	
	
	Total
	 
	 
	 
	 
	 
	901

	4
	Rat
	Mild
	500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	5
	Mice
	Moderate
	80000
	1st year
	 
	6
	374
	7778
	16
	8174

	
	
	
	
	2nd year
	 
	7
	157
	8319
	34
	8517

	
	
	
	
	3rd year
	 
	 
	 
	431
	5
	436

	
	
	
	
	4th year
	 
	 
	 
	 
	 
	 

	
	
	
	
	Total
	 
	 
	 
	 
	 
	17127

	5
	Rat
	Moderate
	3000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	6
	Rat
	Mild
	3000
	1st year
	 
	 
	60
	
	 
	60

	
	
	
	
	2nd year
	 
	 
	48
	
	 
	48

	
	
	
	
	3rd year
	 
	 
	 
	 
	 
	 

	
	
	
	
	4th year
	 
	 
	 
	 
	 
	 

	
	
	
	
	Total
	 
	 
	 
	 
	 
	108

	7
	Mice
	Moderate
	1500
	1st year
	 
	 
	15
	25
	 
	40

	
	
	
	
	2nd year
	 
	 
	 
	38
	1
	39

	
	
	
	
	3rd year
	 
	 
	 
	 
	 
	 

	
	
	
	
	4th year
	 
	 
	 
	 
	 
	 

	
	
	
	
	Total
	 
	 
	 
	 
	 
	79

	7
	Rat
	Moderate
	500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	8
	Mice
	Moderate
	1000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	8
	Rat
	Moderate
	500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	9
	Mice
	Moderate
	1000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	10
	Mice
	Moderate
	1500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	Whole Total
	20580




*If actual severity data has not been formally assigned at the point the Retrospective Review 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

	1
	Some higher
	14/1537 exceeded severity.  This was due to unexpected clinical observations (e.g. seizure, swelling), weight loss, incidences as a direct result of procedures (e.g. misdose)

	2
	Some higher
	3/623 exceeded severity.  This was due to an unexpected found dead, a tumour volume that exceeded licence limits and unexpected clinical observations

	4
	Some higher
	2 /901 exceeded severity.  This was due to unexpected found dead 

	5
	Some higher
	55/17127 exceeded severity.  Incidences as a direct result of procedures (e.g. misdose, post-surgery complications, wounds as a consequence of microchipping), unexpected clinical observations (e.g. swollen limbs, seizure), excessive weight loss, tumour condition and volume exceeding severity.

	7
	One higher
	1 / 79 exceeded severity.  This was due to unexplained Found dead.




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).

	For SC18’s please see the attached table.
We also have a batch report sheet that identifies all mice that have an incident that does not require a SC18.

Unexplained found dead – 23 / 20580 (0.001%)
Moribund / severe clinical observations – 7 / 20580 (0.0003%)
Tumour volume exceeding limits = 20 / 20580 (0.001%)
Weight loss exceeding limits – 25 / 20580 (0.001%)
Scalding related to E2 administration outside of expected area – 3 / 20580 (0.0002%)
Abdominal masses – 14/20580 (0.0007%)
Secondary tumours – 4 / 20580 (0.0002%)
Issues related to IV cell administration (e.g. swollen tail) – 11/20580 (0.0005%)
Seizure – 4 / 20580 (0.0002%)
Unexpected swelling / lesions – 7 / 20580 (0.0003%)
Unexpected bleeding (e.g. nose) – 3 / 20580 (0.0002%)
Eye issues (e.g. secretion of fluid) – 3 / 20580 (0.0002%)
Mis dose – 19 / 20580 (0.001%).  Please note all PILs were retrained as a result
Issue related to technical procedure (e.g. shaving wound, microchip issue, post-surgical complication) – 10 / 20580 (0.0005%)
Mouse behavioural effects (e.g. fight wounds, circling) – 4 / 20580 ( 0.0002%) 





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

	1
	12 / 1531 (0.008%) Response to compounds resulted in clinical observations that required mice to be euthanised prior to end of study. 
5 / 1531 (0.003%) Unfortunate errors by PIL where wrong compound administered and scientific endpoint could not be achieved.  Please note incidents discussed with PILs and ideas discussed to minimise future risks.
6 / 1531 (0.003%) Mis dose meant mouse euthanised prior to end of study. Please note PILs retrained / reassessed

	2
	1 / 623 (0.002%) – Unexpectedly found dead
1/623 (0.002%) – Secondary tumours that were not expected were found and therefore mouse euthanised prior to end of study
3 / 623 (0.005%) – Euthanised prior to end of study due to fight wounds, swollen limbs, masses by eye.  Please note these incidents are unlikely to be related to the study.

	4
	1 / 901 (0.001%) – A mis dose of the mouse resulted in it being euthanised prior to end of study.

	5
	21 / 17127 (0.001%) – Unexpectedly found dead
23 / 17127 (0.001%) – Ended early due to weight loss, likely related to compound administration
54 / 17127 (0.003%) – In one study there was haemorrhaging around some of the tumours. The condition of the tumours worsened rapidly and it was recognised that we were not able to intervene early.  As a result the decision was made to stop the study and euthanise all mice prior to achieving scientific endpoint.
5 / 17127 (0.0003%) -  Response to compounds resulted in clinical observations that required mice to be euthanised prior to end of study.
7 / 17127 (0.0004%) – Clinical observations of unknown cause or related to animal strain, but that required an early endpoint e.g. nosebleed, circling, swollen limbs 
 4/ 17127 (0.0003%) – Clinical observations linked to dosing of test substance or tumour model.
12/17127 (0.0007%) – Mis dose meant mice were euthanised prior to end of study.  Please note PILs retrained / reassessed.
6 / 17127 (0.0004%) – Unfortunate error by PIL meant the wrong compound was administered and it was not possible to achieve scientific endpoint.  Please note incident discussed with PILs and ideas discussed to minimise future risks.
8 / 17127 (0.0005%) – Incidents related to procedures that meant animals needed to be taken off early and did not reach end of the study.  This was either a microchipping issue or a post-surgical complication.

	7
	1 / 79 – Unexpectedly found dead
11 / 79 – Did not achieve scientific endpoint due to issues related to IV administration of cells.  Process optimised & amendment put in place to cover tail swelling observed and clarify appropriate endpoint.



2.5 Were your estimated animal numbers accurately reflected in your actual animal usage as provided in Table 2.1 above?									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
	Currently lower than anticipated numbers have been used.  This is partly due to reduced delivery in the first 2 years as we managed challenges with COVID and ensured all new PILs were fully trained. Significantly fewer rats as this has not been required to date and we only use rats where there is a strong rational. Please note our expectation is that we will require rat models for a project in the next 1-2 years.

	2
	Currently lower than anticipated numbers have been used.  This is partly due to reduced delivery in the first 2 years as we managed challenges with COVID and ensured all new PILs were fully trained.  Significantly fewer rats as this has not been required to date and we only use rats where there is a strong rational. Please note our expectation is that we will require rat models for a project in the next 1-2 years.

	3
	Currently lower than anticipated numbers have been used.  This is partly due to reduced delivery in the first 2 years as we managed challenges with COVID and ensured all new PILs were fully trained.  

	4
	Higher than anticipated numbers and likely amendment required to increase numbers.  This is due to the fact that we identified two tumour free models that enabled us to determine target engagement of novel therapeutic agents.  We believed that this provided a refined approach and therefore we have used more animals on this protocol than originally anticipated.

	5
	Currently lower than anticipated numbers have been used.  This is partly due to reduced delivery in the first 2 years as we managed challenges with COVID and ensured all new PILs were fully trained. Significantly fewer rats as this has not been required to date and we only use rats where there is a strong rational. Please note our expectation is that we will require rat models for a project in the next 1-2 years.

	6
	Currently lower than anticipated.  We believe this reduced need is due to the successful use of in vitro systems & rat PK studies to predict agonism and refined study design.  Additionally refinement of the tissue analysis has improved the variability and reduced group size requirements.   

	7
	Currently lower than anticipated numbers have been used.  This is partly due to reduced delivery in the first 2 years as we managed challenges with COVID and ensured all new PILs were fully trained.  Additionally these complex models are only required for limited projects at this time.

	8
	Currently lower than anticipated numbers have been used.  This is due to a change in focus of our molecules which has reduced the need for models that assess the direct impact of compound on immune modulation.  It is likely that these models may be required in the next 1-2 years.

	9
	No animals used as new protocol

	10
	No animals used as new protocol



2.6 Have you re-used animals? 								             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? 							            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:




	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol:






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.
	
N/A




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:
	






If you have answered NO to any of these questions please explain why.
	





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    
Please explain/provide examples.
	Ensuring that we re-house animals within the same treatment group when they become singly housed.  Allowing re-housing of animals between treatment groups if they are off drug for >14 days.  Increasing enrichment in males to try to minimise fighting and the need for single housing.





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

	Species
	Source
	Approx. percentage

	Mice
	Envigo UK
	88%

	Mice
	Charles River UK
	12%

	Rats
	Charles River UK
	0.5% (100% of rats)

	Mice 
	Charles River Germany
	0.03%



2.12	During the tenure of the licence have you requested an amendment to increase/decrease animal numbers?  											             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

	
	
	

	
	
	



If you have increased or decreased animal numbers please explain why this was necessary?
	

Please note an amendment is likely necessary for protocol 4




2.13	During the tenure of this licence have you requested an amendment to increase/decrease the severity of any protocols? 									             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?
	








2. 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    
Please explain.
	We continue to use in vitro methods to make decisions to proceed compounds rather than doing our decision making in animal models.  To introduce more complex in vitro systems that could provide further non-animal alternatives we have looked at the establishment of organoids (including co-culture systems) and cell suspension systems to address some scientific questions in an in vitro system as opposed to an in vivo system.




3.2 Have you been able to reduce your animal usage?  					         YES    

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.
	Previous data suggested that all males should be housed in 3’s to minimise aggression.  In the AMB we were able to generate data to suggest that with the differences in cages and enrichment this was no longer the case.  Therefore we were able to reduce TD’s from 3 to 2 for male studies and growth curves from 6 to 5.  Currently this has reduced animal usage by 15.  We anticipate this to have a continued impact throughout lifetime of this licence.





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

Please explain:
	
We are involved in a tissue sharing scheme within AZ groups.  




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.

	PK studies
Tolerability studies
Growth curves
Fragment passage
Target engagement studies
Anti-tumour efficacy studies

Cell line and patient derived xenografts – subcutaneous tumour
Cell line and patient derived xenografts – mammary fat pad tumours
Dox inducible cell lines and estrogen dependent cell lines.
Rat uterine assays
Lung orthotopic models

Microchip implant for identification

Oral gavage, IP dosing, SC dosing, IV dosing

Live bleeds, end of study bleeds, tissue collection

Surgery: fragment implant, estrogen pellet implant, castration

Imaging: MRI and IVIS





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

	Models have been successful in delivering to the key aims of the project licence.





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

	
As we look more into combination strategies we have recognised that some of our traditional methods for analysing data are not fit for purpose. 

One limitation we encountered was analysis of data where monotherapy provides a moderate response and combination provides a stronger response.  In some cases the groups would have to have very large n numbers in order to be appropriately powered to achieve statistical significance.  However, a tool has now been established to be able to perform statistical analysis similar to the RECIST criteria used in clinical trials.  This enabled us to statistically confirm differences between moderate and complete responses. 

Some of the combinations we are investigating will enhance durability of response rather than depth of response.  We are in the process of establishing a statistical tool that will enable the analysis of this and facilitate appropriate powering of the groups.




3.7 Have you attempted or been able to refine any of your techniques or models? 
         YES    
	
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.
	Administration of estrogen via a surgically implanted pellet results in urogenital scalding and we felt we may be able to reduce this by administration of estrogen in the drinking water.  Unfortunately we found that we were getting significant body weight loss which was attributed to the lack of palatability of the estrogen containing water.  We trialled the use of sucrose in one pilot study, but more work is required to optimise palatability.

Initial work on the lung orthotopic model suggested that monitoring tumour burden by MRI may enable us to include an early endpoint for some models.  This package of work is ongoing and will continue under new PPLH. 






3.8 Do you use systems to monitor the welfare of your experimental animals (e.g., scoring sheet)?													         YES    

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?
	For each GEMM or orthotopic model we are generating scoring systems.  These specifically focus on the expected adverse events.  We use the body condition scoring and grimace scale to aid our monitoring, but attempt to identify earlier endpoints for our scoring sheets.





3.9 Were the end points detailed in your project licence appropriate? 			         YES    Have you needed to modify them during the tenure of your licence? 			         YES    

Please explain.
	These endpoints & mitigation strategies were added to the existing endpoints based on additional adverse events observed.

Addition of bolus saline (protocol 5 & 7)
In some instances compounds e.g cisplatin are known to cause dehydration.  Where this is known a bolus of saline (up to 0.5ml) with be administered subcutaneously for up to 7 days.  NVS advice will be obtained for where this may be the right approach.  
Addition of additional adverse events based on recent observations to compound step (protocol 1 & protocol 5)
On rare occasions <0.5% (protocol 1), <0.1% (protocol 5) mice may have a fit as a result of compound administration.  In these instances mice will be immediately euthanised.
Addition of adverse events to orthotopic protocol (protocol 7)
In a recent study we observed some swelling / tumours on the tail.  This has been added as an expected adverse event with clearly defined endpoints. 
Additional adverse events to subcutaneous and MFP tumour implant
Some tumours have the potential to be metastatic and form tumours in the lung.  This is predicted to account for <2% of all mice used under this protocol. Mice that show a sustained changes in respiratory rate will be euthanised.
Some tumours have the potential to drive body weight loss in mice.  Whilst we try to avoid using these wherever possible there are some instances where we may need to use models that cause some weight loss in mice.  Clearly defined endpoints have been put into the licence to ensure that we can closely monitor the weight loss.





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.

	
N/A




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    

If so what was the source of your funding, when did you receive it and what did the funding allow you to achieve?
	No funding received was part of an internal award scheme to recognise 3R’s achievements

Received an award related to reduction of breeding requirements by establishing a fragment implant model instead of a GEMMs breast model. - 2022

Received an award for openness related to a meeting held to share 3R’s and sustainability - 2021

Received an award for driving single needle use for all work performed - 2021






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).
	









3. 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    

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).

	Aim of this project
The aim of this project licence is to identify potential drugs / therapies that reduce, inhibit or prevent the growth of tumours leading to new and improved cancer treatments.

So far during the tenure of this licence we have generated data to support the identification of 2 novel clinical candidate drugs.  We have also generated data to support clinical trials for 9 different compounds.  Further profiling of early stage molecules has been performed which will result in further novel clinical candidate drugs during the remainder of the licence.

What are your scientific objectives or research questions?
Objective 1
Objective title
To measure the exposure and/or assess the tolerability of novel therapeutic agents alone and/or in combination
To date we have performed 332 tests to understand the exposure profile of novel therapeutic agents or combinations.  We have also performed 400 tests to determine the tolerability of novel therapeutic agents or combinations.
Objective 2
Objective title
To develop and validate approximately 100 new cancer models
To date we have developed approximately 30 new cancer models, including orthotopic models.
Objective 3
Objective title
To determine the efficacy and duration of activity of approximately 500 new candidate drugs in tumour models
Objective 4
Objective title
To determine the development of resistance mechanisms of new candidate drugs that have shown significant efficacy in objective 3
Objective 5
Objective title
To evaluate, optimise and assess efficacy of different treatment schedules
Objective 6
Objective title
To determine the mechanism of action using pharmacodynamic biomarkers to assess PD/Efficacy relationship

Approximately 250 novel compounds or combinations have been profiled to understand efficacy and duration.  Scheduling studies and/or PD assessment has been done for a subset of these compounds and combinations.  Resistance mechanisms have been investigated for some of the novel compounds.

Objective 7
Objective title
To determine the efficacy of approximately 10 new candidate drugs by assessing changes to normal physiological processes

To date efficacy of five new candidate drugs have been assessed on normal physiological processes.

Objective 8
Objective title
To determine target engagement of novel therapeutic agents ex-vivo or in-vivo in naive animals

Two novel target mechanisms have been explored using naïve animals.

Objective 9
Objective title
To determine efficacy of novel immune-oncology agents in inflammation models

To date no studies have been done to address this objective.


Objective 10
Objective title
To determine the efficacy of approximately 50 new candidate drugs alone and/or combinations in orthotopic tumour models

To date no studies have been done to address this objective.


Objective 11
Objective title
To determine the efficacy of approximately 50 new candidate drugs alone and/or combinations in genetically engineered tumour models

To date no studies have been done to address this objective.





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.).

	
Currently the focus of the teams research has shifted away from small molecules targeting the immune system and there has been a reduced need to investigate objective 9 than was anticipated when the PPL was written.  We have a project developing a novel immune oncology agent that we expect will need to be profiled in inflammation models.
To enable us to support objective 10 novel lung orthotopic models have been established.  It is expected that profiling of candidate drugs alone and/or combinations will be performed throughout the remainder of the project licence.
Objective 11 has only just been added and therefore no studies have been performed to date.




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.

	
To date we have identified 2 clinical candidate molecules.  We have also informed clinical trial strategy / design from 9 clinical stage compounds.

To date there have been 21 publications, including internal in vivo data, generated from the group during the lifetime of this licence.  There are a further 6 in preparation and our expectation is that this will increase over time.




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?

	
N/A




4.7 Were you able to identify/develop/implement any new scientific or technical developments during the tenure of this licence? 									          YES    

If so, what were these and what were/was the benefit(s)?  
	We were able to develop novel therapeutic agents that have the potential to treat cancer patients.





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:

Finlay MRV, Barton P, Bickerton S, Bista M, Colclough N, Cross DAE, Evans L, Floc'h N, Gregson C, Guérot CM, Hargreaves D, Kang X, Lenz EM, Li X, Liu Y, Lorthioir O, Martin MJ, McKerrecher D, McWhirter C, O'Neill D, Orme JP, Mosallanejad A, Rahi A, Smith PD, Talbot V, Ward RA, Wrigley G, Wylot M, Xue L, Yao T, Ye Y, Zhao X. Potent and Selective Inhibitors of the Epidermal Growth Factor Receptor to Overcome C797S-Mediated Resistance. J Med Chem. 2021 Sep 23;64(18):13704-13718. doi: 10.1021/acs.jmedchem.1c01055. Epub 2021 Sep 7. PMID: 34491761.

Revenko A, Carnevalli LS, Sinclair C, Johnson B, Peter A, Taylor M, Hettrick L, Chapman M, Klein S, Solanki A, Gattis D, Watt A, Hughes AM, Magiera L, Kar G, Ireland L, Mele DA, Sah V, Singh M, Walton J, Mairesse M, King M, Edbrooke M, Lyne P, Barry ST, Fawell S, Goldberg FW, MacLeod AR. Direct targeting of FOXP3 in Tregs with AZD8701, a novel antisense oligonucleotide to relieve immunosuppression in cancer. J Immunother Cancer. 2022 Apr;10(4):e003892. doi: 10.1136/jitc-2021-003892. PMID: 35387780; PMCID: PMC8987763.

Wilson Z, Odedra R, Wallez Y, Wijnhoven PWG, Hughes AM, Gerrard J, Jones GN, Bargh-Dawson H, Brown E, Young LA, O'Connor MJ, Lau A. ATR Inhibitor AZD6738 (Ceralasertib) Exerts Antitumor Activity as a Monotherapy and in Combination with Chemotherapy and the PARP Inhibitor Olaparib. Cancer Res. 2022 Mar 15;82(6):1140-1152. doi: 10.1158/0008-5472.CAN-21-2997. PMID: 35078817; PMCID: PMC9359726.

Illuzzi G, Staniszewska AD, Gill SJ, Pike A, McWilliams L, Critchlow SE, Cronin A, Fawell S, Hawthorne G, Jamal K, Johannes J, Leonard E, Macdonald R, Maglennon G, Nikkilä J, O'Connor MJ, Smith A, Southgate H, Wilson J, Yates J, Cosulich S, Leo E. Preclinical Characterization of AZD5305, A Next-Generation, Highly Selective PARP1 Inhibitor and Trapper. Clin Cancer Res. 2022 Nov 1;28(21):4724-4736. doi: 10.1158/1078-0432.CCR-22-0301. PMID: 35929986; PMCID: PMC9623235. 

Chakraborty A, Hanson L, Robinson D, Lewis H, Bickerton S, Davies M, Polanski R, Whiteley R, Koers A, Atkinson J, Baker T, Del Barco Barrantes I, Ciotta G, Kettle JG, Magiera L, Martins CP, Peter A, Wigmore E, Underwood Z, Cosulich S, Niedbala M, Ross S. AZD4625 is a Potent and Selective Inhibitor of KRASG12C. Mol Cancer Ther. 2022 Oct 7;21(10):1535-1546. doi: 10.1158/1535-7163.MCT-22-0241. PMID: 35930755; PMCID: PMC9538594.

Staniszewska AD, Armenia J, King M, Michaloglou C, Reddy A, Singh M, San Martin M, Prickett L, Wilson Z, Proia T, Russell D, Thomas M, Delpuech O, O'Connor MJ, Leo E, Angell H, Valge-Archer V. PARP inhibition is a modulator of anti-tumor immune response in BRCA-deficient tumors. Oncoimmunology. 2022 Jun 18;11(1):2083755. doi: 10.1080/2162402X.2022.2083755. PMID: 35756843; PMCID: PMC9225208.

Kettle JG, Bagal SK, Bickerton S, Bodnarchuk MS, Boyd S, Breed J, Carbajo RJ, Cassar DJ, Chakraborty A, Cosulich S, Cumming I, Davies M, Davies NL, Eatherton A, Evans L, Feron L, Fillery S, Gleave ES, Goldberg FW, Hanson L, Harlfinger S, Howard M, Howells R, Jackson A, Kemmitt P, Lamont G, Lamont S, Lewis HJ, Liu L, Niedbala MJ, Phillips C, Polanski R, Raubo P, Robb G, Robinson DM, Ross S, Sanders MG, Tonge M, Whiteley R, Wilkinson S, Yang J, Zhang W. Discovery of AZD4625, a Covalent Allosteric Inhibitor of the Mutant GTPase KRASG12C. J Med Chem. 2022 May 12;65(9):6940-6952. doi: 10.1021/acs.jmedchem.2c00369. Epub 2022 Apr 26. PMID: 35471939.









	Publications pending, or under review:

AZD9574 bioscience & Hamerlik/ Anna Staniszewska - AZD9574 MedChem paper and primary pharmacology paper are in preparation with the aim to publish in 2023 - Clinical Cancer Research

Sarah Ross (DMPK collaboration) - A KRAS G12C covalent inhibitor produces the greatest levels of xenograft tumour regression with continuous, high levels of target engagement - Molecular Cancer Therapeutics Submitting

Larissa Carnevalli - Camizestrant primary pharmacology paper. Submitting

Lau/Barry/Hardaker/Gabrilovich - The ATR inhibitor ceralasertib potentiates the effect of cancer checkpoint immunotherapy by regulating the tumor microenvironment. Nat Med. In preparation.

Yann Wallez - DNA Damage Response inhibitors enhance preclinical responses to Trastuzumab Deruxtecan (T-DXd), at dose-schedules maintaining acceptable safety profiles. In Preparation

Lau/Jones/Yates - PKPD to inform proof of mechanism: A nonclinical PKPD model linking pRAD50 to efficacy in a broad range of xenografted tumours. In preparation




	Presentations at scientific meetings:
Anna D. Staniszewska;James W. Yates JWT;Andy Pike;Christine Fazenbaker;Kimberly Cook;Emily Bosco;Aaron Smith;Joanne Wilson;Elisabetta Leo
Aacr poster title: The novel PARP1-selective inhibitor, AZD5305, is efficacious as monotherapy and in combination with standard of care chemotherapy in in vivo preclinical models. Cancer Research 2021 81


Estrogen in Drinking Water at the AMB, 29/11/2022, AZ/UoC In Vivo Symposium, AstraZeneca, University of Cambridge. James Kerr, Jennifer Moss, Gareth Hughes.***

AZD9574 is a novel, brain penetrant PARP1 selective inhibitor with activity in an intracranial xenograft model of triple negative breast carcinoma with homologous recombination repair deficiency – London 2022, Brain Cancer Conference.


Pre-clinical characterization of AZD9574, a next-generation, highly selective PARP1 inhibitor with the ability to penetrate the CNS – Keystone Symposium "Genome Instability and DNA repair", British Columbia, Canada, March 2023. 




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    
If you answered NO: why?
	





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?
	Careers day presentations by members of the team highlighting the reasons for in vivo research and why it is important.    Presentation on in vivo models of oncology at ELRIG conference where members of the public are able to register.  







a. 

4. 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.

	Amendment in May 2021
Change of licence holder from Sharon Miller to Elizabeth Hardaker.  Required as Sharon Miller was exiting the group.

Amendment in June 2021
Change of primary availability from AZ to University of Cambridge.  Required as the AZ establishment was being closed.

Amendment in Sept 2021
Removal of AZ as secondary availability on the licence.  Required as the AZ establishment was being closed.

Amendment in January 2023

Addition of new protocol - Model development and characterisation for GEMMs
Our intention is to establish new models that are relevant in terms of genotype and organ of interest.  This will include lung, breast, pancreatic, prostate, liver and colorectal models. 
During the model develop process we will define the number of mice that develop tumours, the time it takes for tumours to form and the most refined welfare endpoints.  Where relevant we may profile standard of care compounds to support the refinement of study design.  Tumour formation may be monitored by non-invasive imaging (e.g MRI, US, CT) where appropriate.  The data generated during this model development stage will be used to amend the licence with the addition of a protocol that accurately reflects the life experience of the mouse and provide clear endpoint criteria.  
The ultimate aim of these models will be to determine the potential efficacy of novel cancer drugs or combinations of drugs.  This will be done by investigating tumour size and / or changes in biomarkers within the tumour microenvironment.  These models will also be used to investigate potential resistance mechanisms that may help us understand what combinations of novel drugs may be beneficial in the future.

Addition of new protocol - Lung tumour models – GEMMs and orthotopic
Lung cancer is a disease that has a high unmet medical need.  The tumour microenvironment including the stroma and immune cells may play a role in the response and resistance to some molecules.  This protocol allows us to profile therapeutic agents in tumours that are formed in the lung.  These models will be used to investigate the potential efficacy of novel cancer drugs or combinations of drugs looking at tumour size and / or changes in biomarkers (e.g. cell infiltrate or target engagement biomarkers).  Tumour size may be followed using non-invasive imaging.  Resistance of tumours to anti-cancer drugs is a key feature of lung cancer.  We will therefore use these models to monitor resistance and investigate the potential mechanisms.  This will hopefully help guide future therapeutic approaches to the treatment of this disease.  

Addition of administration of compound in the diet / drinking water 
In some instances it is possible to administer compounds orally via the diet or drinking water.   This may provide a welfare benefit as it reduces the handling requirements.  This will only be used where we are comfortable that we are able to have good compound exposure.
Addition of subcutaneous administration to imaging steps
A few individuals who recently joined the team have previous administered luciferin subcutaneously.  In their experience subcutaneous administration of luciferin provides a good stable signal.  This route has been added to all protocols within imaging to enable us to use this option.
Addition of intraductal administration of cells in orthotopic models
Currently able to generate breast models using either injection of cells into mammary fat pad or subcutaneously.  Whilst mammary fat pad better reflects the tumour microenvironment for breast cancer there is evidence to suggest that administration of the cells intraductally is more clinically relevant for certain types of breast cancer.  Furthermore, the breast cancer cell lines may no longer require exogenous estrogen when grown intraductally.  Breast cancer represents a high unmet medical need and we are aiming to establish the most relevant models to profile our novel therapeutic agents.  This will only be used where the aspects of the disease we are most interested in are not reflected in the SC or MFP models or where dependence on exogenous estrogen is removed.  In many cases assessment of tumour burden by calliper is not possible when the cells are administered intraductally.  Where calliper measure is not viable tumour progression will be monitored by imaging and palpation.  

Additional adverse events and welfare support added across multiple protocols
Addition of bolus saline (protocol 5 & 7)
In some instances compounds e.g. cisplatin are known to cause dehydration.  Where this is known a bolus of saline (up to 0.5ml) with be administered subcutaneously for up to 7 days.  NVS advice will be obtained for where this may be the right approach.  
Addition of additional adverse events based on recent observations to compound step (protocol 1 & protocol 5)
On rare occasions <0.5% (protocol 1), <0.1% (protocol 5) mice may have a fit as a result of compound administration.  In these instances mice will be immediately euthanised.
Addition of adverse events to orthotopic protocol (protocol 7)
In a recent study we observed some swelling / tumours on the tail.  This has been added as an expected adverse event with clearly defined endpoints. 
Additional adverse events to subcutaneous and MFP tumour implant
Some tumours have the potential to be metastatic and form tumours in the lung.  This is predicted to account for <2% of all mice used under this protocol. Mice that show a sustained changes in respiratory rate will be euthanised.
Some tumours have the potential to drive body weight loss in mice.  Whilst we try to avoid using these wherever possible there are some instances where we may need to use models that cause some weight loss in mice.  Clearly defined endpoints have been put into the licence to ensure that we can closely monitor the weight loss.








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.

	
Please see attached table.




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).

	
See attached enforcement notice table.




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).

	




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 Review:  

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 review form sent to project licence holder
	03/03/2023 (changing PPL holder) 

	2. Retrospective review 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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