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[bookmark: _Toc128329910]The need for the guideline
Despite significant advances in medical care over the last few decades, kidney transplants frequently do not function for the lifetime of recipients. 30 – 40 % of kidney transplants fail during the first 10 years following transplantation and around 3% of prevalent grafts fail annually1. Patients whose transplants have failed currently constitute approximately 4% of the incident dialysis population and 16% of those on the transplant waiting list1,2. As more kidney transplants are performed, it is inevitable that despite improvements in graft survival, the number of patients with failing grafts will increase. The cause of transplant failure is often multi-factorial, with chronic immune-mediated injury being a significant contributor3-5.
Recipients with a failing kidney transplant (RFKT) are complex and their management presents unique challenges6-8.  Ensuring optimal outcomes may include adjustment of immunosuppression9,10, consideration of co-morbidities11, diagnosis and management of allograft pathology and preparation for dialysis or retransplantation12,13. It is well-recognised that there is significant morbidity and mortality associated with the time around return to dialysis, particularly in relation to cardiovascular disease and infection14-18. However, the evidence to guide practice is limited and recommendations are usually based on personal experiences and available literature. 
Many of the physiological changes that accompany the loss of graft function mimic those seen in progressive renal disease in the native kidneys. Most of these can be managed in a similar way to the non-transplant population and previous guidelines have made recommendations to this effect19,20. However, there is evidence that kidney transplant recipients with poor graft function receive suboptimal care when compared to patients with progressive native kidney disease2. 
As a result of these observations, several centres in the UK have established dedicated clinics for transplant patients with declining kidney function21,22.  Other units manage failing transplants in advanced kidney care clinics, or in standard transplant clinics with additional input from multidisciplinary teams as required23. 
The original guideline on the ‘Management of the patient with a failing kidney transplant’ was published in 2014. This revision aims to consider the emergence of recent evidence, an expansion of some aspects of care and the inclusion of new chapters, with specific relevance to kidney transplant recipients with poor graft function.  We have added chapters addressing paediatric recipients, psychosocial considerations and the management of the complications of chronic kidney disease  (CKD) in the context of a failing transplant. The previous chapters focused on cardiovascular and other risk factors have been broadened, with specific lifestyle recommendations included separately.
[bookmark: _Toc128329911]References
1.	Organ and Tissue Donation and Transplantation Activity Report 2021/22.
2.	UK Renal Registry 24th Annual Report.
3.	Bohmig, G. A., Eskandary, F., Doberer, K. & Halloran, P. F. The therapeutic challenge of late antibody-mediated kidney allograft rejection. Transpl Int 32, 775-788, doi:10.1111/tri.13436 (2019).
4.	Sellares, J. et al. Understanding the causes of kidney transplant failure: the dominant role of antibody-mediated rejection and nonadherence. Am J Transplant 12, 388-399, doi:10.1111/j.1600-6143.2011.03840.x (2012).
5.	Halloran, P. F., Famulski, K. S. & Reeve, J. Molecular assessment of disease states in kidney transplant biopsy samples. Nat Rev Nephrol 12, 534-548, doi:10.1038/nrneph.2016.85 (2016).
6.	Davis, S. & Mohan, S. Managing Patients with Failing Kidney Allograft: Many Questions Remain. Clin J Am Soc Nephrol 17, 8, doi:10.2215/CJN.14620920 (2021).
7.	Lubetzky, M. et al. The failing kidney allograft: A review and recommendations for the care and management of a complex group of patients. Am J Transplant 21, 2937-2949, doi:10.1111/ajt.16717 (2021).
8.	Kidney Disease: Improving Global Outcomes (KDIGO). Controversies Conference on Challenges in Management of the Kidney Allograft: From Decline to Failure. March 2022., 2022).
9.	Ryu, H. et al. Weaning Immunosuppressant in Patients with Failing Kidney Grafts and The Outcomes: A Single-Center Retrospective Cohort Study. Sci Rep 10, 6425, doi:10.1038/s41598-020-63266-3 (2020).
10.	Knoll, G. et al. Immunosuppressant Medication Use in Patients with Kidney Allograft Failure: A Prospective Multicenter Canadian Cohort Study. J Am Soc Nephrol 33, 1182-1192, doi:10.1681/ASN.2021121642 (2022).
11.	Rangaswami, J. et al. Cardiovascular disease in the kidney transplant recipient: epidemiology, diagnosis and management strategies. Nephrol Dial Transplant 34, 760-773, doi:10.1093/ndt/gfz053 (2019).
12.	Fiorentino, M. et al. Management of patients with a failed kidney transplant: what should we do? Clin Kidney J 14, 98-106, doi:10.1093/ckj/sfaa094 (2021).
13.	Moist, L. M. & Gill, J. S. Patient Management When Returning to Dialysis after a Failed Kidney Transplant. Clin J Am Soc Nephrol 16, 1423-1425, doi:10.2215/CJN.19731220 (2021).
14.	Perl, J. et al. Reduced survival and quality of life following return to dialysis after transplant failure: the Dialysis Outcomes and Practice Patterns Study. Nephrol Dial Transplant 27, 4464-4472, doi:10.1093/ndt/gfs386 (2012).
15.	Bisigniano, L. et al. Reduced survival in patients who return to dialysis after kidney allograft failure. Clin Transplant 34, e14014, doi:10.1111/ctr.14014 (2020).
16.	Kabani, R. et al. Risk of death following kidney allograft failure: a systematic review and meta-analysis of cohort studies. Nephrol Dial Transplant 29, 1778-1786, doi:10.1093/ndt/gfu205 (2014).
17.	Rao, P. S. et al. Survival on dialysis post-kidney transplant failure: results from the Scientific Registry of Transplant Recipients. Am J Kidney Dis 49, 294-300, doi:10.1053/j.ajkd.2006.11.022 (2007).
18	Kainz, A. et al. Waiting Time for Second Kidney Transplantation and Mortality. Clin J Am Soc Nephrol 17, 90-97, doi:10.2215/CJN.07620621 (2022).
19.	Baker, R. J. M., P.B; Patel. R.K.; Stevens, K.K.; Palmer, N. <Post-operative care in the kidney transplant recipient.pdf>. British Transplantation Society Clinical Practice Guideline (2017).
20.	Kidney Disease: Improving Global Outcomes (KDIGO) Transplant Work Group. KDIGO clinical practice guideline for the care of kidney trannsplant recipients. American Journal of Transplantation 9, 157 (2009).
21.	Evans, R. D. R. et al. Assessment of a Dedicated Transplant Low Clearance Clinic and Patient Outcomes on Dialysis After Renal Allograft Loss at 2 UK Transplant Centers. Transplant Direct 4, e352, doi:10.1097/TXD.0000000000000788 (2018).
22.	Arshad, A., Jackson-Spence, F. & Sharif, A. Development and evaluation of dedicated low clearance transplant clinics for patients with failing kidney transplants. J Ren Care 45, 51-58, doi:10.1111/jorc.12268 (2019).
23.	Gittus, M., Bailey, P. & Griffin, S. V. in British Transplantation Society Annual Meeting    (2023).
[bookmark: _Toc128329912]Process of writing and methodology 
The Guideline has been written under the auspices of the BTS Guidelines and Standards Committee, in line with the British Transplant Society Guideline Development Policy1. An open call for contributory authors was issued in the Spring of 2021 and the writing group first met in June 2021. Contributing authors include a broad representation of the multi-disciplinary team involved in patient care, and transplant recipients.
The structure of the revised guideline is based on the previous edition, published in 2014. The overall writing group was divided into 10 sub-groups, each focussing on a separate chapter. The Centre for Evidence in Transplantation (CET) provided training to undertake a systematic literature search for each chapter. The content of each chapter was discussed by the wider group prior to collation for consultation. The identification of patient co-authors was facilitated by the Kidney Patient Involvement Network. 
A review of the relevant literature was performed by the authors, and the recommendations contained within the guideline resulted from a collective decision reached following discussion. Consensus was obtained within the groups for selection of studies to cite. Where there is an overlap with an existing guideline, these are referenced to avoid duplication. For example, general management recommendations are described in the BTS Clinical Practice Guideline – Post-Operative Care of the Kidney Transplant Recipient. The focus of this guideline is on the failing graft and transitions to re-transplantation, dialysis, or conservative care.
This guideline is designed to be used by healthcare professionals working in the out-patient setting with kidney transplant recipients, their significant others and carers. 
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[bookmark: _Toc128329916]Grading of recommendations
These guidelines represent consensus opinion from clinical experts in the field of transplantation and patients in the United Kingdom. The Grading of Recommendations Assessment, Development and Evaluation (GRADE) system has been used to rate the strength of evidence and recommendations, consistent with other guidelines issued by the British Transplantation Society and other international, organisations. Explicit recommendations represent a balance between benefits and risks, burden, and cost. 
The quality of evidence has been graded as:
	A (high)
	B (moderate)
	C (low)
	D (very low)
A 	High-quality evidence derived from consistent results from well-performed randomised controlled trials, or overwhelming evidence from another source (for example, well-executed observational trials with very strong effects).
B 	Moderate quality evidence from randomised trials that are compromised by flaws in conduct, consistency, indirectness, imprecise estimates, reporting bias or a combination of these limitations, or evidence from other studies with notable strength.
C 	Low quality evidence from observational studies, or controlled trials with significant limitations.
D 		Evidence is based on case studies or expert opinion.
Level 1 recommendation	Strong recommendation, the benefits of an intervention clearly outweigh the risks for most, if not all patients.
Level 2 recommendation	Weaker recommendation, where the risks and benefits are less certain or more closely balanced.
In many areas evidence is weak and based solely on expert opinion. On these occasions the authors felt guidance was appropriate to advise clinicians in day-to-day practice.  
[bookmark: _Toc128329917]Abbreviations 
ABPM		Ambulatory Blood Pressure Monitoring
ACEi		Angiotensin Converting Enzyme Inhibitor
ACR		Albumin:Creatinine Ratio
AHUS		Atypical Haemolytic Uraemic Syndrome
ARB		Angiotensin Receptor Blocker
BTS		British Transplantation Society
CAKUT		Congenital Abnormalities of the Kidney and Urinary Tract
CAPD		Continuous Ambulatory Peritoneal Dialysis
CCB		Calcium Channel Blocker
CKD		Chronic Kidney Disease
CNI		Calcineurin Inhibitor
cRF		Calculated Reaction Frequency
DSA		Donor Specific Antibody
ESKD		End-Stage Kidney Disease
FSGS		Focal Segmental Glomerulosclerosis
GFR		Glomerular Filtration Rate
HD		Haemodialysis
HSP		Highly Sensitised Patient
ISPD		International Society for Peritoneal Dialysis
KDIGO		Kidney Disease: Improving Global Outcomes
KTR		Kidney Transplant Recipient
MDT		Multi-Disciplinary Team
MMF		Mycophenolate Mofetil
MCGN		Mesangiocapillary glomerulonephritis
NHSBT		NHS Blood and Transplant
ODT		Organ Donation and Transplantation
PCR		Protein:Creatinine Ratio
PD		Peritoneal Dialysis
PRA		Panel Reactive Antibody
RFKT		Recipient with a Failing Kidney Transplant
RRT		Renal Replacement Therapy
TRAS		Transplant Renal Artery Stenosis
UKKA		UK Kidney Association
VUR		Vesico-ureteric reflux
YAW		Young Adult Worker
[bookmark: _Toc128329918]Definitions
[bookmark: _Toc128329919]Failing Kidney transplant
There is no agreed consensus on the definition of a failing kidney transplant. For the purpose of this guideline, we have included two groups: i. Those with stable but low baseline function. Although transition to re-transplantation, dialysis or conservative care may not be planned for these recipients, they would likely benefit from the multi-disciplinary approach of an advanced kidney care clinic. ii. Those with an irreversible and progressive decline in kidney function and an anticipated transplant survival of <12 months. This second group will in addition need support for their transition to their next mode of renal replacement therapy.
[bookmark: _Toc128329920]Advanced kidney care clinic
Advanced kidney care clinics have evolved to provide multi-disciplinary input for patients with advanced kidney disease and low kidney function. The composition of the MDT varies between centres, but typically includes a nephrologist, specialist renal nurses, dietician, psychologist and social worker. 
[bookmark: _Toc128329921]Core support group	
Anyone that the patient views as important in their life and they would like involved in shared decision-making. It may include family, friends, carers, neighbours, work colleagues, support workers etc. 
[bookmark: _Toc128329922]Disclaimer
This document provides a guide to best practice, which inevitably evolves over time. All clinicians involved in these aspects of transplantation need to undertake clinical care on an individualised basis and keep up to date with changes in the practice of clinical medicine.
These guidelines represent the collective opinions of experts in the field and do not have the force of law. They contain information/guidance for use by practitioners as a best practice tool. It follows that the guidelines should be interpreted in the spirit rather than the letter of their contents. The opinions presented are subject to change and should not be used in isolation to define the management of any individual patient.
The guidelines are not designed to be prescriptive, nor to define a standard of care. The British Transplantation Society cannot attest to the accuracy, completeness or currency of the opinions contained herein and does not accept responsibility or liability for any loss or damage caused to any practitioner or any third party as a result of any reliance being placed on the guidelines or as a result of any inaccurate or misleading opinion contained in the guidelines.
[bookmark: _Toc128329923]1 ORGANISATION OF OUT-PATIENT CARE
[bookmark: _Toc128329924]Statements of Recommendation
We suggest that:
· Patients with failing grafts have ready access to the low-clearance multi-disciplinary team. (2C)
· Joint transplant/advanced kidney care be initiated at least 12 months before the anticipated need for dialysis or retransplantation, or when graft eGFR falls below 20ml/minute. (2C)
· Where appropriate, retransplantation be undertaken when the eGFR of the recipient with a failing kidney transplant has fallen to 10 – 15 ml/minute. (2C)
· Given their increased morbidity, particular attention should be paid to the attainment of cardiovascular and other targets. (2C)
[bookmark: _Toc128329925]Rationale
In most centres in the UK, recipients with failing kidney transplants (RFKTs) continue to be managed in general transplant clinics with additional specialist input as required23. There is evidence from the Renal Registry that kidney transplant recipients with poor graft function receive inferior care compared to patients with native kidney disease and are less likely to achieve recommended targets for control of hypertension and metabolic complications2.  In addition, poor kidney transplant function is associated with an increased risk of death16. This risk is largely attributable to higher rates of cardiovascular disease and infection. Although particularly high at the time of return to dialysis, the increased risk persists14,15,17. 
These observations have given impetus to the establishment of dedicated advanced kidney care transplant clinics, with the aim of improving outcomes for this patient group, but their benefits remain unproven21,22. The model of care will vary depending on the number of patients, geography, and availability of resources, but regardless of this, RFKTs should have ready access to the guidance and advice of the multi-disciplinary team. In line with pre-dialysis patients, joint transplant/advanced kidney care should be initiated at least 12 months before the anticipated need for dialysis or re-listing for transplantation7,12. The optimal timing of re-transplantation will depend on several factors including the rate of change of kidney function and symptom burden, and in the case of living donor transplantation, donor, and recipient convenience. In the absence of indications for delay (for example, following treatment for malignancy), preparations for re-transplantation should be completed by the time the eGFR has fallen to 10 – 15 ml/minute.
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[bookmark: _Toc128329927]2 MANAGEMENT OF IMMUNOSUPPRESSION IN FAILING ALLOGRAFTS
[bookmark: _Toc128329928]Statements of Recommendation
We recommend that:
· Where the allograft is failing (eGFR < 20ml/minute and declining) AND there is a likelihood of future retransplantation, immunosuppression (IS) is maintained to preserve residual kidney function and avoid allograft sensitisation. (1C) 
· Where the allograft has failed (return to dialysis) AND there is a likelihood of future retransplantation there is reduction but not the withdrawal of IS to minimise IS-related complications such as infection and malignancy while avoiding allograft sensitisation. (1C)
· Where the allograft has failed (return to dialysis) and there is NO likelihood of future retransplantation, there is tapering and ultimately complete withdrawal of IS to minimise IS-related complications. (1C)  
· For patients where there is a likelihood of retransplantation, there is 3 monthly monitoring of HLA antibodies. (1D)
· Where IS has been reduced or withdrawn there is surveillance for graft intolerance syndrome. (1D) 
· In the event of graft intolerance syndrome following the withdrawal of IS, steroid therapy is recommenced. (1C)
We suggest that:
· Where the allograft is failing (eGFR < 20ml/minute and declining) and there is NO likelihood of future retransplantation we advise reduction (but not complete withdrawal) of IS to minimise IS-related complications while preserving residual kidney function. (2D)
· If acute inflammation does not resolve following steroid treatment for graft intolerance syndrome, transplant nephrectomy may be considered. (2D)
· Reduction of IS after graft nephrectomy needs consideration of the time since transplant, retention of residual donor tissue and prospects for retransplantation. (2D)
Recommendations for future research:
· [bookmark: _Hlk125448798]Randomised controlled trial of IS withdrawal and/or nephrectomy.
· Is monitoring of IS levels during tapering required?
· Age stratification for IS intensity with consideration of the presence of immunosenescence in older recipients.
· Potential role of novel immunosuppressants, for example, belatacept-based regimens, to prolong the function of a failing allograft and reduce the development of de novo donor-specific antibodies.
[bookmark: _Toc128329929]Rationale
[bookmark: _Toc128329930]2.1 Introduction
Allograft failure is an increasingly prevalent cause of End Stage Kidney Disease requiring the return to dialysis or retransplantation. This is largely due to the growth in the absolute number of kidney transplants rather than an increased rate of transplant failures. In the UK, on 31/12/2020, 16% of the 38,895 prevalent transplant recipients had a GFR <30 ml/minute indicating a poorly functioning or failing renal allograft (24th Renal Registry Report)1.
A significant proportion of recipients with failed kidney transplants (RFKT) will be relisted for transplantation and comprise 16% of the active and suspended kidney transplant waiting pool (data not published from NHSBT). 
The majority (up to 60%) of patients listed for repeat transplantation are sensitised. Many of these patients are highly sensitised with a concomitantly reduced probability of receiving an offer of a compatible transplant. Recent studies have shown that the development of HLA sensitisation after transplant failure occurs most often after returning to the transplant waiting list, when awaiting repeat kidney transplantation. This usually coincides with immunosuppression (IS) tapering or withdrawal2 and is independent of graft nephrectomy3,4. It is important to consider the timescale for repeat transplantation, for example, imminent live donor transplantation (in which case continuing IS is usually justified) or return to the deceased donor kidney transplant waiting list where waiting time may vary from months to years (in which case continuing IS will require careful consideration of risks and benefits for the individual patient). This is particularly relevant for paediatric recipients and young adults who are likely to require retransplantation within their lifetime. Clinical practice varies amongst centres; this has been described in two different US surveys5,6. Ultimately an individualised approach is required where the risk of ongoing IS exposure is balanced against the risks of sensitisation7.
[bookmark: _Toc128329931]2.2 Patient considered for retransplantation
Ongoing IS preserves residual graft function, prevents graft intolerance syndrome, and helps avoid sensitisation but has potential complications such as infection and malignancy. However, this needs to be balanced against the risk of HLA sensitisation.
[bookmark: _Toc128329932]2.2.1 		Risk of alloimmunisation versus continued immunosuppression 
The most compelling argument to continue IS is to prevent a rise in HLA-specific antibody levels, which may reduce the likelihood of retransplantation and lead to increased waiting time. Sensitisation frequently develops following IS withdrawal.  Emerging evidence suggests early withdrawal of IS may be an independent risk factor for the development of HLA sensitisation. In a cohort of 119 recipients who had only low levels of sensitisation prior to transplantation, Augustine et al found that the percentage of highly sensitised patients increased from 21% to 68% in the group in whom IS was weaned. In the cohort in whom IS was maintained, there was minimal change in sensitisation3. Rao et al demonstrated that a rapid withdrawal of IS was associated with an increased Class I panel reactive antibody (PRA), trended towards the development of Donor Specific Antibodies (DSA), and increased Class II PRA when compared with a gradual reduction in IS8.  Casey et al reported a lower rate of sensitisation at transplant evaluation in recipients with prolonged IS versus early withdrawal9. 
Transplant nephrectomy was formerly considered an option to allow withdrawal of IS without provoking sensitisation. This approach has not been supported by recent studies. Serial Luminex analysis suggests that in recipients with DSA, the level of these may rise following graft nephrectomy independent of IS withdrawal4. It has been postulated that this may be due to the graft having acted as an ‘antibody sink’ or the pro-inflammatory effect of the surgical procedure10. Nimmo et al compared changes in calculated reaction frequency (cRF) during weaning of IS in patients who had or had not undergone nephrectomy.   In 42 recipients who had undergone nephrectomy, cRF increased from 31% prior to IS reduction, 69% after IS reduction to 89% post-IS cessation. This compared to changes from 13% to 40% to 62% in the same IS weaning categories for 17 patients who had a failed graft in situ11. This equated to a reduction in the relative chance of re-transplantation from 54% to 46% at 5 years for the patients with graft in situ and from 54% to 42% at 5 years for patients who had undergone nephrectomy. Similarly in a study of 91 nephrectomies, patients with a PRA < 20% had a significant PRA increase post nephrectomy while patients with PRA > 80% exhibited a significant but small decrease in PRA12.
Two recent retrospective studies13, 14 support the continuation of CNI for more than 3 and 6 months respectively after graft failure to reduce the rate of sensitisation. Absence of CNI at 6 months after graft failure was significantly associated with calculated PRA > 75% (OR 4.8, CI 95% 1.5–15.0, p = 0.006) and de novo DSA development (OR 23.2, CI 95% 5.3–100.6, p < 0.001). The development of de novo DSAs after cessation of CNI after 3 months (n = 63/90 [70.0%]) was significantly more frequent than during CNI treatment (n = 18/52 [34.6%], P = 0.01).
A reasonable approach (Figure 1) is to minimise the risk of immunological sensitisation by continuing IS therapy if there is a likelihood of future transplantation. If a longer period is anticipated before repeat transplantation, the risk: benefit ratio may favour gradual withdrawal of IS and should be considered on an individual basis.
There are specific situations in which recipients may require a rapid decrease in IS, notably BK virus nephropathy15 or certain forms of malignancy.
Figure 1: Summary of recommendations for immunosuppression management in the failing and failed transplant 
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Recipients with a failing kidney transplant are at high risk of developing de novo sensitisation. This is particularly the case after starting dialysis or re-listing for transplantation, when IS is commonly changed, reduced, or withdrawn. As such cRF at the recommencement of dialysis may influence the rate at which IS is withdrawn; highly sensitised patients are less likely to experience the adverse effects of further allosensitisation from a more rapid taper.
Antibody screening after graft failure and on return to the transplant waiting list should be undertaken according to the BTS/BSHI Guidelines for the Detection and Characterisation of Clinically Relevant Antibodies in Solid Organ Transplantation [2015] (https://bts.org.uk/wp-content/uploads/2016/09/06_BTS_BSHI_Antibodies-1.pdf) and Eurotransplant guidance16. 
For potential kidney recipients on the waiting list, routine HLA-specific antibody screening must be performed every three months. For patients that are re-listed, the clinical team should notify the histocompatibility laboratory of any immunising events (blood transfusion, transplantation, pregnancy, graft removal and infections as well as vaccination and treatment with therapeutic antibodies e.g. rituximab) and send serum samples for HLA-specific antibody screening two to four weeks after these events16.
[bookmark: _Toc128329934]2.3 Patient not to be considered for relisting 
If retransplantation is not an option, then concerns about sensitisation do not apply. The management aim for these patients is to reduce the burden of unnecessary IS when no longer required, however, there is at yet no prospective trial data to provide specific guidance.
The increased burden of morbidity and mortality from prolonged IS is clearly recognised. This includes increased rates of malignancy, infection16-19, dyslipidemia, post-transplant diabetes mellitus (PTDM) and cardiovascular disease. A recent study of 131 failing transplant recipients20 demonstrated that maintaining IS 6 months after allograft failure (prednisolone >10mg or more than two IS drugs) elevated the risk of all-cause mortality approximately three-fold compared to patients on no IS or prednisolone <10mg. Similarly, Friest et al found significantly higher infection rates in those on prolonged corticosteroids (>3 months) versus early cessation in multivariate analysis of a retrospective cohort, but no difference in the development of DSA. 
 In contrast, the risks of withdrawal of IS include: 
· precipitation of graft intolerance syndrome and the potential need for transplant nephrectomy3,21
· loss of residual renal function10
· secondary adrenal insufficiency following cessation of corticosteroids22
· erythropoietin resistance related to the chronic inflammatory stimulus of the graft (although this is balanced by the myelotoxicity associated with some agents)
There is no clear evidence to guide the optimal management of IS in patients with late graft failure.  A staged approach to IS withdrawal is usually considered appropriate. This is practised by most centres, with discontinuation of anti-metabolites, tapering CNI over several weeks and prednisolone over 3- 6 months15, 23. 
It is recommended that steroids are the last component to be withdrawn. To minimise the risk of iatrogenic hypoadrenalism, prednisolone should not be withdrawn faster than 1 mg per month once the dose is below 5 mg daily. In the event of clinical manifestations of adrenal insufficiency such as hypotension or hypoglycaemia, it is appropriate to reintroduce steroids at the previous dose and to attempt a slower steroid taper.
[bookmark: _Toc128329935]2.4 Graft Intolerance Syndrome
Graft intolerance syndrome, due to a severe acute rejection with manifestations such as pain over the graft, fever, haematuria, raised inflammatory markers and thrombocytopenia is a recognised complication of IS withdrawal and is described in up to 50% of patients if the withdrawal has been rapid24. Following a retrospective review of 149 recipients, Delgado et al25 reported that most graft intolerance episodes occurred within 6 months and virtually all presented within 2 years of graft failure. Consequently, monitoring should be most vigilant for the first year following the transition to dialysis. In this event, steroid therapy should be immediately reinstituted according to local practice (employed strategies include 20mg or 1mg/kg prednisolone daily or pulsed IV methylprednisolone 500mg) followed by transplant nephrectomy when the acute inflammation has settled. Woodside et al found that 38% of febrile hospitalised RFKT who had been weaned of IS before admission had documented infection, inferring the remainder had graft intolerance syndrome in contrast to 88% of patients maintained on IS having documented infection (P<0.001). A multivariate analysis of a retrospective cohort indicated that older donor age, shorter graft survival and higher number of rejection episodes were predictive of graft intolerance syndrome necessitating nephrectomy26.
[bookmark: _Toc128329936]2.5 Management of immunosuppression following transplant nephrectomy
There is no clear evidence for the management of IS following transplant nephrectomy, but we suggest that the time since transplant is considered. 
Immediate: if there has been complete removal of all donor tissue there is no need for ongoing immunosuppression.
Early (within the first few days):  transplantation should be considered a significant sensitising event, with HLA antibodies developing even in patients who have subsequently undergone nephrectomy within 24 hours27. We, therefore, suggest gradual withdrawal of IS rather than abrupt cessation.
Late: substantial amounts of donor tissue may remain. If re-transplantation is planned, IS withdrawal should be gradual and at a rate similar to that of recipients who have returned to dialysis with a transplant in situ. If re-transplantation is not planned, IS withdrawal can be more rapid, with the caveat above.
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[bookmark: _Toc128329938]3 SURGICAL CONSIDERATIONS
[bookmark: _Toc128329939]Statements of Recommendation
We suggest that:
· Graft nephrectomy should be considered on a case-by-case basis. (ungraded)
· Asymptomatic graft nephrectomy is not recommended outside of a clinical trial. (ungraded)
· Percutaneous embolization may be considered for high-risk patients with graft-intolerance syndrome. (2D)
· Patients with failing transplants should be referred early for vascular access to ensure they optimise their likelihood of restarting dialysis using a fistula or graft, or peritoneal dialysis as appropriate. (2D)
[bookmark: _Toc128329940]Rationale
[bookmark: _Toc128329941]3.1 Introduction
There is considerable international variation in the incidence of transplant nephrectomy following graft failure, with reported rates in a recent review ranging between 20-80% in patients undergoing retransplantation1. There is no published registry data from the UK, although a recent unpublished survey suggests that rates are substantially lower. There is little evidence to explain this variation in practice. This chapter presents possible indications and a description of available techniques, along with evidence for vascular access strategies prior to restarting dialysis.
[bookmark: _Toc128329942]3.2 Graft nephrectomy
[bookmark: _Toc128329943]3.2.1 	Indications
Graft nephrectomy is a major operation associated with a significant risk of morbidity and mortality. In addition, there are other potential disadvantages to graft nephrectomy such as the loss of residual allograft endocrine function and urine output.
There are broadly accepted indications for graft nephrectomy, including acute peri-transplant vascular thrombosis, risk of graft rupture, graft malignancy, recurrent sepsis, graft intolerance syndrome, requirement for immunosuppression withdrawal and to create space for further transplants. Graft rupture is an uncommon early complication of renal transplantation, typically associated with severe acute rejection2. Graft malignancy, either de-novo or donor-derived is very uncommon with renal cell carcinoma the most commonly reported malignancy3,4. Chronic intractable pyelonephritis has been widely reported as an indication for graft nephrectomy. Nephrectomy following graft loss due to BK nephropathy, is not clearly indicated. Graft intolerance syndrome is a chronic inflammatory state associated with the failed transplant and can be characterised by fever, graft tenderness, haematuria, malaise and refractory anaemia5. One series suggests that the incidence of graft intolerance syndrome in patients returning to dialysis is as high as 30% 6.
Graft nephrectomy in the context of an asymptomatic graft is controversial. A large US-based retrospective cohort study suggested that there was a 32% lower adjusted relative risk of mortality in patients who underwent graft nephrectomy following a return to dialysis7, attributed to a reduction in the risk of chronic inflammation. However, the study could not clearly identify the clinical decisions leading to nephrectomy and so is at risk of substantial bias8. 
The relationship between graft nephrectomy and HLA sensitisation is also controversial with several cohort studies demonstrating conflicting results. A recent review summarised 13 studies investigating the impact of graft nephrectomy on panel reactive antibody levels (PRA)1. Seven of the 13 studies demonstrated significantly higher levels of PRA in patients who had undergone nephrectomy compared to those who did not. However, other small studies suggest that this is related to the underlying indications for nephrectomy and management of immunosuppression, rather than nephrectomy per se. This includes one UK-based single centre cohort study of relisted transplant patients and showed a 3-fold increased risk of developing HLA-specific antibodies, but after controlling for immunosuppression cessation, this effect disappeared9.
[bookmark: _Toc128329944]3.2.2 	Technique and prognosis
Most adult transplants in the UK are placed extraperitoneally10. During the early peri-transplant period, up to 6 weeks following the transplant, it is usually possible to mobilise the kidney and vessels from the peritoneum and remove most donor tissue including vessels and the ureter. Typically, a small patch of the donor's vessels is retained in the recipient to avoid the need for patch repair of the recipient's vessel, although native vessels (for example a saphenous or inferior epigastric patch) may be used to ensure complete removal of donor tissue.
After the immediate perioperative period, the capsule and peritoneum become fused, and there are two described techniques to perform the nephrectomy – intra- and extra-capsular. Due to the adherence of the kidney capsule to recipient tissues, the most technically straightforward technique is intracapsular - separating the kidney parenchyma from the capsule, and dividing the vessels and ureter in the hilum of the kidney11. The disadvantage of this technique is that significant quantities of donor tissue may remain, and it does not provide an oncologically clear margin in the case of donor kidney neoplasia. An alternative is an extracapsular approach in which the entire kidney is removed, leaving only donor blood vessels as patches on the recipient's vessels. 
Two small case series describe results comparing the two techniques. Touma et al excluded patients with early graft loss and described that an intracapsular approach results in shorter operative times and reduced blood loss, with no additional risk of sensitisation, compared to an extra-capsular technique12. Vavallo et al included patients with early graft loss and described no difference in peri-operative complications, although the extra-capsular approach was associated with prolonged hospital stay compared to the intracapsular approach. This may reflect the acute nature of early nephrectomy.
Reported morbidity and mortality associated with nephrectomy varies widely across case series, era and with indication. A recent review describes mortality rates from small cohort studies ranging between 0-11%, with post-operative infection, bleeding, bowel ischaemia and intravascular coagulopathy cited as causes of death. Complication rates vary between 5 and 48% in the reported series, with post-operative bleeding and haematoma formation being the most common 1. 
Renal artery embolization has been reported as a potential alternative to nephrectomy in the symptomatic failed transplant. A recent review described the outcomes of 189 patients who underwent percutaneous embolization comparted to 2232 patients who underwent nephrectomy for a range of indications, including graft intolerance syndrome, acute and chronic rejection. The reported mortality associated with embolization was 0.1% compared to 4% in the nephrectomy group, although 20% of patients needed post-embolisation nephrectomy13. There was no information about the risk of development of anti-HLA antibodies and these studies were at risk of significant bias due to variation in recipient selection and nephrectomy indication. 
[bookmark: _Toc128329945]3.3 Dialysis Access
Return to dialysis following failed transplantation is likely to be more complex than at first presentation with renal disease. This is multifactorial, due to the history of abdominal surgery and the likelihood of previous vascular access, including fistula formation. Haemodialysis established via a native arterio-venous fistula is associated with improved longevity in the general dialysis population when compared to graft and central venous catheters14,15. However, a national report from the US suggests that 65% of patients restarting haemodialysis after a failed kidney transplant do so via a central venous catheter16, and data from two centres in the UK suggested that around 50% of patients restarted haemodialysis via a central venous catheter17.  We recommend an early referral to dialysis access services to maximise the chance of starting dialysis via a fistula.
The same series demonstrated that around 15% of patients restarted peritoneal dialysis, and a large Canadian cohort study with over 2000 patients did not identify any difference in mortality between patients treated with peritoneal dialysis or haemodialysis following graft loss18. Early surgical assessment is recommended to ensure peritoneal dialysis is available when required.
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[bookmark: _Toc128329948]Statements of Recommendation
We recommend that:
· All patients with a failing transplant undergo routine psychosocial screening. (1B)
· An adapted four-tier care model is used for psychological assessment, support and intervention. (1B)
· A dedicated multidisciplinary team (MDT) as a transplant support clinic is available for all patients with a failing transplant (1C) including: 
(i) A dedicated young adult transition service (1B)
(ii) Access to palliative and supportive care services (1C)

[bookmark: _Toc128329949]Rationale
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It has been reported that following transplantation, graft loss or failure is perceived as an ever-present risk.1 Transplant failure has a significant emotional impact on patients, whether it is expected or not.2, 3 Emotional reactions include shock, grief, loss, anger, and depression, and these are independent of the time since transplantation.  Guilt may also be experienced, especially when the transplanted kidney was donated from a living directed or paired/pooled donor.2 Patients can experience depression, anxiety and/or health anxiety associated with the perceived loss of their kidney transplant.4, 5 The incidence of depression and anxiety, and risk of suicide behaviours is significantly increased in this patient group when compared to age-matched general populations.6  
Published evidence suggests that patients have feelings of grief and loss when their transplant is failing. This is typically because of losses associated with their life with a functioning transplant and their imagined future, especially when the loss of health and circumstances are not adequately recognised, acknowledged or socially supported.7, 8  This is important because it can leave patients feeling that the full impact of starting or returning to dialysis is not sufficiently acknowledged by the clinical team.3  A dedicated multi-disciplinary low clearance /failing transplant clinic that includes a consultant, advanced clinical nurse specialist, social worker and psychological practitioner should improve dialysis planning  and/or re-transplantation.6, 9, 10
In this chapter, we provide guidance on the use of psychosocial screening tools for all patients with failing kidney transplants. We also set out a tiered care model of professional psychosocial assessment and intervention. Finally, we provide specific guidance for two discrete patient populations requiring additional psychosocial consideration, (i) young adults and (ii) patients identified for supportive and palliative care.
[bookmark: _Toc128329951]4.2 Psychosocial screening for patients with a failing kidney transplant 
Several risk factors have been identified for poor psychological adjustment following kidney transplantation, which lead in turn to poorer transplant outcomes.8, 11-14 These include lack of social support, medication non-adherence, non-adherence to diet and hospital appointments, substance misuse/dependence, poor understanding of the process and complexities of transplant treatment, poorly controlled depression/anxiety, personality issues, and neuro-cognitive issues.  Anxiety and depression in transplant recipients are associated with medication non-adherence, sleep problems, decreased quality of life, poor marital relations and sexual dysfunction.13 
Psychosocial screening for all recipients and psychosocial assessment for recipients is recommended when these risk factors are highlighted.8, 13-17 
In this section, we set out the purpose of using psychosocial screening tools and how such tools can be used to identify psychosocial distress associated with kidney transplant failure. We recommend which screening tools to use and when to use them.  The recommended outcomes associated with screening results are described.
[bookmark: _Toc128329952]4.2.1 	Purpose of screening 
Psychosocial screening is recommended for renal clinicians to:
· Acknowledge with the patient that this stage of their kidney care is challenging emotionally which can help normalise this experience.
· Provide tailored information that helps to alleviate the patient’s experience of loss, grief and depression.
· Identify risk factors, for example, self-harm and/or suicidal thoughts, avoidance of health decision making or risk-taking behaviour.
[bookmark: _Toc128329953]4.2.2 	Timing of screening
Psychosocial screening is recommended:
· At the first attendance to a ‘low clearance/failing transplant support clinic’.
· Annually after the first appointment.
· More frequently if there is concern about an individual patient’s psychosocial well-being. 
· When changing treatment modality, for example to dialysis/re-transplantation. 8, 13-17
[bookmark: _Toc128329954]4.2.3 	Types of screening
It is recommended that psychosocial screening is used to identify psychosocial well-being and social problems.  There are several screening and assessment tools available which are appropriate.  The recommended screening tools are:
· Patient Health Questionnaire 4 (PHQ4) (appendix 4.1)
· Distress Thermometer (DT) (appendix 4.2)
· Work and Social Adjustment scale (WSAS) (appendix 4.3)
· Medication Adherence Report Scale 5 (MARS 5) (appendix 4.4)
The PHQ4 is a multiple-choice self-report screening and diagnostic tool to identify clinical depression and anxiety.   The Distress Thermometer is a widely accepted tool used in medical clinics to identify psychological distress and depression rapidly and enables quick identification of psychosocial issues causing distress.  The Work and Social Adjustment Scale (WSAS) is a reliable measure to assess impairment in functioning.  The WSAS assesses the impact of a person’s mental health difficulties on their ability to function at work, at home, in social and private leisure, and in personal or family relationships.  The MARS 5 is a 5-item self-report tool to measure patients’ reports of their medication use across a range of health conditions.  
[bookmark: _Toc128329955]4.2.4 	Outcomes for screening results
There are three possible outcomes following the screening results: 
· No further psychosocial support or intervention is required at this time.
· Referral to community support – adult social care or low-level psychological intervention.
· An appropriate psychosocial support and intervention plan is developed with the patient and a trained psychosocial colleague embedded in the renal department or ongoing referral to mental health services/ psychiatry (see section 4.2).18
[bookmark: _Toc128329956]4.3 Tiered Care Model of Professional Psychosocial Assessment and Intervention
[bookmark: _Toc128329957][bookmark: _Hlk84760818]4.3.1 	Purpose of tiered care 
Patients with a failing transplant may require psychosocial support and or intervention. The purpose of this section is to: 
(i) increase awareness and understanding of this requirement; and 
(ii) set out a multidisciplinary approach to levels of tiered psychosocial care 
[bookmark: _Toc128329958]4.3.2 	Timing of tiered care
Tiered psychosocial care should be provided in conjunction with psychosocial screening assessments (see section 4.2).
[bookmark: _Toc128329959].4.3.3 	Type of tiered care  
We recommend an adapted four-tier care model of professional psychological assessment, support, and intervention.  This model reflects both the range and diversity of psychosocial skills provided by different professional disciplines.  The model, which is adapted from a supportive palliative cancer care guideline, is set out in Table 1 below.19
Table 1: Adapted four-tier care model of psychosocial assessment and intervention:  
	Level
	Group
	Assessment
	Intervention

	1
	All health and social care professionals
	Recognition of psychosocial/emotional needs
	Effective information giving, compassionate communication and general emotional support

	2
	Health and social care professionals with additional expertise (e.g. renal specialist nurse, doctors, allied health professionals)
	Person-centred screening for psychosocial distress
	Use standardised screening tools (PHQ 4 & DT) and foundation level interventions including psycho-education & problem-solving/self-help interventions

	3
	Trained and accredited psychological professionals (Counsellors, Psychologists, Psychiatrist)
	Assessment of psychosocial/emotional distress and triage/formulation of appropriate psychosocial intervention 
	Psychosocial intervention i.e. anxiety/depression, social management using psychological framework.  


	4
	Appropriately trained Mental health specialists with knowledge of renal & transplant including: counsellors, psychologists, psychotherapists, psychiatry 
(embedded in renal MDT)
	Assessment & formulation of psychopathology specific to chronic kidney disease  (CKD)
	Specialist psychological and psychiatric interventions such as advanced care planning, CBT, EMDR
(CBT - Cognitive Behavioural Therapy; EMDR - Eye Movement Desensitisation and Reprocessing)




The function of each tiered level in the adapted care model is as follows:   
Level 1 – Listening skills, empathy and understanding – providing general emotional care (preventative work).
Level 2 – Listening skills, empathy and identifying emotional distress through regular screening and the provision of problem-solving / patient self-help interventions and referral/signposting for specialist psychosocial intervention.
Levels 3 & 4 – Listening skills, empathy, problem-solving interventions, and following assessment formulation and triage, provide appropriate psychosocial intervention. Therapy will be individually tailored using interventions based on evidence from psychological theory and models as applied to the context of physical health, chronic illness and renal disease.6 
Social workers with a counselling or psychology qualification may also be working at level 3, providing interventions for patients with mild to moderate mental health problems, in the absence of embedded qualified psychological practitioners. They may provide interventions as an extension or inclusion of their role, for example counselling for grief and loss issues. However, the social worker's primary point of contact is to deliver care for practical and social care issues.6
In the tiered care model set out above, only practitioners with a mental health or psychological qualification can provide level 3 & 4 interventions. Professionals providing level 2 support are required to have had some training in psychological assessment and intervention and receive regular supervision by level 3 & 4 practitioners.20
4.4 [bookmark: _Toc128329960]Patient populations required additional psychosocial consideration
Renal healthcare professionals should take additional account of two discrete patient cohorts with failing transplants who may have specific psychosocial needs: (i) young adults (aged between 16-25; and (ii) patients identified for supportive and palliative care. 
[bookmark: _Toc128329961]4.4.1 	Young adults 
Young adults, particularly those with experience of transition between paediatric and adult services with a kidney transplant, are a high-risk patient group for graft failure.21, 22  An association with medication non-adherence behaviours have been identified as a major contributor to graft loss in this patient population.23  A transition programme called ‘Ready Steady Go’, complemented by ‘Hello’ adult services, acknowledges the aforementioned challenges by aiming to ‘empower’ young adults (e.g., young adult patients with generic long-term chronic illness) to take control of their lives and equipping them with the necessary skills and knowledge to manage their own healthcare confidently and successfully in early adulthood.24, 25  
[bookmark: _Toc128329962]4.4.1.1 		Purpose of additional young adult psychosocial screening and intervention
· To provide increased vigilance and intensified psychosocial support where necessary.
· To ensure a flexible, individualised approach to account for the patients’ readiness for transition, the commencement of and preparation for RRT or re-transplantation.
[bookmark: _Toc128329963]4.4.1.2 		Timing of additional young adult psychosocial screening and intervention
· As section 4.2.2
[bookmark: _Toc128329964]4.4.1.3 		Types of additional psychosocial screening and intervention
· Psychosocial screening (see section 4.2)
· Adapted four-tier care model of professional psychological assessment, support and intervention (see section 4.3)
[bookmark: _Toc128329965]4.4.2 	Patients identified for supportive and palliative care
The impact of graft failure on psychosocial well-being varies from patient to patient. There is limited data available on the psychosocial needs and intervention strategies for this patient identified for supportive and palliative care.26 However, returning to dialysis treatment following transplant failure can be burdensome with similar psychosocial impacts to those receiving chemotherapy for advanced cancer.27 For this and other reasons, some patients chose not to re-initiate treatment with dialysis and instead request conservative care.  Patients experiencing graft failure should have the opportunity to benefit from palliative and supportive care (see Conservative Care Section).  There is recognition that the integration of supportive and palliative care services in renal care has a positive impact on patients' illness trajectories.26, 28 (See psychological assessment in renal palliative care under ‘Section 4.4.2: Psychosocial Screening for Patients with Failing Kidney Transplant - Timing of Screening’).
[bookmark: _Toc128329966]4.4.2.1 		Purpose of supportive/palliative care psychosocial screening/intervention 
· To provide an in-depth holistic approach to psychosocial intervention for patients requiring supportive and palliative care with a failing kidney transplant.
· Onward referral with the individual’s consent to conservative management team/nurse practitioner/ hospice introduction.
[bookmark: _Toc128329967]4.4.2.2 		Timing of supportive/palliative psychosocial screening/intervention 
· As section 4.2.2
[bookmark: _Toc128329968]4.4.2.3 		Types of additional supportive/palliative care 
· Psychosocial screening. See section 4.1.
· Adapted four-tier care model of professional psychological assessment, support and intervention. See section 4.2.
· Additional areas of intervention may include onward referral to specialist palliative care services and complementary therapy services.
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5 [bookmark: _Toc128329974]PAEDIATRICS
[bookmark: _Toc128329975]Statements of Recommendation 
We recommend that:
· Paediatric patients with a failing allograft (eGFR<25ml/min/1.73m2) are managed by multidisciplinary teams involving low clearance and transplant nephrologists, dieticians, psychologists, social workers, clinical nurse specialists, transplant surgeons and additional local services as required. (1C) 
· Where the allograft is failing, there is maintenance of immunosuppression (IS) to preserve residual kidney function and minimise sensitisation. (1C) 
· Allograft nephrectomy is not routinely performed and if needed, it is discussed within the multidisciplinary team and the decision made individually for each patient based on clinical circumstances. (1C)
· The target for systolic blood pressure is below the 90th centile for height, age and gender (with a long-term goal to achieve control near the 50th percentile for age). (1C)
· Patients with established hypertension have annual surveillance with an echocardiogram. (1C)
· Haemoglobin levels are maintained within the normal range (recommended range 100 - 130 g/L). (1C)
· Correction of acidosis, maintenance of phosphate and PTH levels close to the normal range. (1C)
· Children in a high-risk category for development of diabetes mellitus should have personalised surveillance, which would usually include 3 monthly measurements of HbA1c level. (1D)
· Children in the low-risk category for development of diabetes mellitus should have annual HbA1c check. (ungraded)
· All patients have three monthly monitoring of HLA antibodies. (ungraded)
· Growth and nutrition surveillance to be evaluated at each clinic visit. (1B) 
· Completion of all vaccines according to national guidelines (except live vaccines if still taking or within three months of cessation of IS). (1B)
· If indicated, recipients receive an annual review by the bladder/urology teams with regular bladder function assessments. (1D) 
We suggest that:
· The back of the hand should be used for phlebotomy where possible to allow preservation of limb and central vasculature for future use. (1C)
· Early consideration for arterio-venous fistula for those patients approaching dialysis. (1D) 
· Proteinuria is monitored three monthly. (1C)
· An individualised approach to each patient based on HLA sensitisation, origin of next kidney (deceased or living), cause of previous allograft loss and underlying etiology of end-stage kidney disease. (ungraded)
Suggestions for Future Research:
· What is the effect on sensitisation of complete IS withdrawal +/- nephrectomy compared to continuation of maintenance IS +/- nephrectomy?
· What is the effect on sensitisation of continuing calcineurin inhibitor (CNI) + anti-metabolite compared to CNI monotherapy?
[bookmark: _Toc128329976]Rationale
[bookmark: _Toc128329977]5.1 Introduction
There are no current guidelines nor recommendations for the management of paediatric recipients with a failing kidney transplant. Compared to adult recipients, the management of children and adolescents with a kidney transplant involves additional considerations, and these can become more apparent should the transplant function decline. A child or adolescent with a failing transplant faces unique developmental and psychosocial challenges in addition to their medical management1.
The leading causes of end stage kidney disease (ESKD) in childhood differ substantially from those in adults and may also be relevant when considering the cause of transplant failure. The most common causes of ESKD (approximately 40%) are Congenital Anomalies of the Kidney and Urinary Tract (CAKUT, including posterior urethral valves and renal dysplasia with or without vesico-ureteric reflux, VUR)2. Hereditary kidney diseases are also a significant cause, including polycystic kidney disease, nephronophthisis, cystinosis, congenital nephrotic syndrome, primary hyperoxaluria, atypical haemolytic uraemic syndrome (aHUS), some glomerulopathies and familial focal segmental glomerulosclerosis (FSGS).  
[bookmark: _Toc128329978]5.1.1 	Defining a failing graft
There is no unifying definition of when the allograft is failing. Some propose that this is defined at the point that the patient restarts dialysis. Most transplant professionals would consider an allograft to be failing once the estimated GFR is less than 20 ml/minute/1.73m2 with some making the argument for it being below 25 ml/minute/1.73m2. Regardless of which definition is used, children and adolescents with a failing kidney transplant need special considerations and a multidisciplinary approach.
For children in particular, a pre-emptive second kidney transplant should be considered the gold standard of care. This approach would reduce complications associated with dialysis and would allow children to maintain their education and social interactions which are of utmost importance in adolescence and young adulthood3.
[bookmark: _Toc128329979]5.1.2 	Causes of graft failure in children 
In the UK, outcomes for paediatric kidney transplant recipients (KTRs) have improved significantly over recent years, mainly because of improvements in surgical techniques leading to a reduction in early allograft loss. The youngest recipients are at the highest risk for graft failure in the early post-operative period. The reasons for this include vascular complications and thrombosis particularly in small recipients (weight less than 15kg at the time of transplant) due to the donor-recipient size mismatch or in recipients with pre-existing vascular abnormalities (absence of the main vessels including aorta or inferior vena cava). Additionally, advances in IS regimens, improvements in HLA matching, treatment of recurrent disease and reduction in cold ischaemia time have all contributed to the improvements in allograft survival. However, as in adults, the most commonly reported cause of graft loss after the first year among paediatric KTRs is chronic allograft injury4.
Recurrence of primary diseases remains a risk for patients with non-genetic focal segmental glomerulosclerosis, mesangiocapillary glomerulonephritis (MCGN), aHUS, primary hyperoxaluria and rarely with membranous nephropathy5. In comparison with patients with CAKUT (risk 14.4%), the 5- year risk of graft loss was significantly higher in patients with FSGS (25.7%) and MCGN (32.4%)6,7. 
Medication non-adherence is a leading cause of allograft loss in adolescents.  The poorest allograft survival outcomes are among adolescents who have received a kidney transplant after long-term dialysis8,9.
Despite significant advances in infection monitoring and management, various infections (recurrent urinary tract infections, EBV, BKVAN) remain important risk factors for allograft failure. Post-transplant lymphoproliferative disease and malignancy may also lead to graft loss.
[bookmark: _Toc128329980]5.1.3 	Epidemiology 
All current renal registries for children only report outcomes for children with a functioning transplant and those on dialysis. There are no reports on the incidence and prevalence of paediatric KTRs with failing allografts, most likely due to the lack of a universal definition of a failing transplant in childhood.
[bookmark: _Toc128329981] 5.2 Overall aims for the management of CKD (T)
The overall aims of the management of children with CKD (T) are to:
· Slow progression of kidney dysfunction.
· Maintain fluid and electrolyte balance.
· Allow adequate physical growth and psychosocial development.
· Maintain mineral bone homeostasis.
It is also imperative to preserve limb and central vasculature as much as possible, to ensure adequate options for haemodialysis if required.
Special considerations which should be tailored to each patient’s individual needs are discussed below. 
[bookmark: _Toc128329982]5.2.1 	Hypertension and cardiovascular disease 
Hypertension after kidney transplantation is a frequent occurrence in paediatric KTRs. The etiology is multifactorial, and it is an established independent risk factor for a decline in allograft function and loss. As hypertension contributes to a significant burden of cardiovascular disease (CVD)-related morbidity and mortality in this population, it is essential that it is diagnosed early and treated appropriately10. With progressive allograft dysfunction, the risk for salt and water retention and hypertension increases. 
We recommend:
Blood pressure surveillance11,12:
· Evaluation for symptomatic consequences of high blood pressure including headaches and visual symptoms. 
· Blood pressure measurement at each clinical encounter.
· Use of centile charts based on American Academy of Paediatrics Hypertension Guideline from 2017.
· 24-hour ambulatory blood pressure monitoring (ABPM) to identify and monitor hypertension with ongoing annual surveillance. Patients younger than 5 years of age might need day admission to have serial BP checked as are unlikely to tolerate 24-hour ABPM. 
· Patients with established hypertension should also have annual surveillance with an echocardiogram. 
Hypertension management13:
· The initial aim is for systolic blood pressure < 90th centile for height, age and gender (with a long-term goal to achieve control near the 50th percentile for age).
· Patient and parent or carer education on low-salt diet and regular exercise with maintenance of a healthy weight. Lowering the salt content in diet has been shown to improve systemic hypertension in the paediatric population. 
· Investigating potentially correctable causes of hypertension, such as transplant renal artery stenosis (TRAS). If present and there is remaining allograft function or severe hypertension (not controlled on two medications), endovascular or surgical interventions should be considered in discussion with interventional radiology and transplant surgical teams.  
· There is no clear choice of preferred antihypertensive medications for children with failing kidney transplants and hypertension. However, recurrence of disease, accompanying proteinuria, water and salt overload should be taken into consideration when choosing medication. Careful monitoring is recommended if blockade of the renin-angiotensin system is initiated.
[bookmark: _Toc128329983]5.2.2 	Anaemia
Anaemia is present in a significant proportion of paediatric KTRs. Haemoglobin levels are strongly associated with allograft dysfunction, being the lowest in paediatric kidney transplant recipients with CKD stage V14. Anaemia contributes to ongoing hypoxic injury and inflammation in the allograft, itself contributing to a further deterioration in allograft function15. 
We recommend:
Anaemia surveillance:
· Evaluation for symptoms of anaemia in every outpatient clinic visit including tiredness, shortness of breath and lethargy.
· Regular blood tests.
· Every clinic: Full blood count including reticulocyte count.
· Three monthly: Iron studies.  
Anaemia management:
· Aim to maintain haemoglobin levels within the normal range (dependent on local ranges) (usual range 100-130 g/L).
· Commence iron supplementation early if evidence of iron depletion.
· Commence Erythropoietin Stimulating Agents (ESA) when sustained reduction in reticulocyte count seen on surveillance.
· Consider reduction of anti-metabolites (azathioprine/MMF), especially in children with CKD (5T). Ongoing risks of sensitization need to be considered.

5.2.3 [bookmark: _Toc128329984]Optimisation of growth
Children and young adults with failing allografts need special attention paid to their growth and bone health as physical growth is highest in childhood. Ongoing inflammation from a failing allograft can have a detrimental effect on growth with ongoing protein energy malnutrition adding to challenges. Hyperparathyroidism is an independent risk factor for allograft dysfunction after kidney transplantation. Hence, it is vital to optimize bone and growth in the failing graft cohort16,17.
We recommend:
· Growth and Nutrition Surveillance:
· Auxology at every outpatient visit (including height and weight).
· Review of symptoms of poor nutrition/worsening electrolytes (morning nausea or vomiting).
· Regular blood tests.
· Every clinic: Renal function, bone profile (calcium, phosphate, albumin, alkaline phosphatase), liver function, bicarbonate.
· Three monthly: PTH.  
· Annual: vitamin D.
· Growth and Nutrition Management:
· The overall aim of management is to achieve optimal growth rate and maximise growth potential.
· Review of blood tests and correction of acidosis, maintenance of phosphate and PTH levels as close to the normal range as possible. Correction of anaemia as above.
· Involvement of renal dietician. 
[bookmark: _Toc128329985]5.2.4 	Risk of diabetes 
The risk of hyperglycaemia and diabetes is increased in paediatric KTRs mainly due to maintenance IS (steroids and tacrolimus) and in certain underlying conditions (e.g HNF1β mutations). Children from Black and Asian heritage are at an increased risk of developing hyperglycaemia or diabetes requiring treatment. As poorly controlled diabetes accelerates deterioration of allograft function, specialised care is required for prevention and timely management18. 
We recommend:
· Diabetes Surveillance: 
· Children in a high-risk category as above, should have personalised surveillance, which would usually include 3 monthly measurements of HbA1c levels.
· For children in the low-risk category, we would advise annual HbA1c check.
· Ongoing dietetic support.
· Diabetes management:
· Treatment should be guided by endocrine and dietetic teams. 
· Reduction of IS, especially steroids, should be considered early. Again, this should be personalised depending on allograft function, HLA sensitisation and individual risks to the patient. 
[bookmark: _Toc128329986]5.3. Immunosuppression 
Currently, there are no uniform recommendations on the management of IS in children with failing allografts. Recent guidelines by the UK paediatric transplant group on IS give clear guidance on approaches for the first kidney transplant but do not address the failing allograft cohort separately. When optimising IS for this cohort of paediatric patients, a balance needs to be found between ensuring that sensitisation remains low (as re-transplantation would be recommended for the majority of patients) whilst minimizing complications19,20. 
Most paediatric KTRs’ maintenance IS falls into one of three categories:
· CNI and Mycophenolate Mofetil (MMF). 
· CNI, azathioprine +/- steroids. 
· CNI and steroids. 
Generally, unless contraindicated, for patients with declining kidney allograft function with eGFR <25ml/min/1.73m2 and those on dialysis, CNIs should be continued aiming for levels 5-7 mg/L (tacrolimus). Withdrawal and cessation of steroids should be considered early to allow for better growth. Anti-metabolites should be continued on lower doses (for example 0.5-1mg/kg once daily azathioprine and 150mg/m2 twice daily MMF). 
In some situations, complete withdrawal of IS will need to be considered (severe clinically symptomatic infections, PTLD, persistently high levels of EBV). As always, the patient’s overall health and holistic approach should guide management. 
There can be two situations that one might face when addressing immunosuppression in failing allograft cohorts:  
· Immunosuppression management in patients following transplant nephrectomy
The absence of kidney allograft does not prevent the formation of donor-specific antibodies (DSA) and maintenance of CNI and/or antimetabolites should be considered for suppression of the activity of memory cells. 
· Immunosuppression management with failed transplant left in situ
Some evidence suggests that allograft remaining in situ absorbs DSAs from circulation, contributing to lower sensitization and aiding in HLA matching for subsequent transplants. Maintenance immunosuppression with CNI and a low dose of antimetabolites should be considered in these patients.  
HLA-specific antibody screening: 
DSA and HLA sensitisation (calculated reaction frequency, cRF) should be checked at regular intervals eg 3 monthly. Any rise in DSA or increase in cRF should lead to reconsideration of restarting/increasing in IS. 
Immunosuppression for a second or subsequent kidney transplant:
Some paediatric KTRs with failed allografts will have higher levels of sensitisation and/or preformed antibodies which might complicate HLA matching for future transplants. Limited reports in the literature suggest good outcomes with the use of Alemtuzumab as an induction agent, and maintenance with a CNI, MMF and slow weaning of steroids. We recommend an individualized approach to each patient based on HLA sensitisation, origin of next kidney (deceased or living), cause of previous allograft loss and underlying etiology of ESKD21,22.
Patients with a failing antibody incompatible transplant:
These patients are very complex and their management should be in discussion with centres with established expertise and experience in antibody incompatible transplantation23. This might require collaboration with adult transplant centres. 
[bookmark: _Toc128329987]5.4 Vaccination and infection
Infections are one of the leading causes of morbidity and mortality following solid organ transplantation and children are at particular risk due to the immaturity of their immune system. Consequently, there should be a focus on evaluating and completing vaccination according to local guidelines. Despite their recognized vulnerability, vaccination rates in kidney transplant recipients are recognized to be suboptimal24. 
We recommend:
· Completion of all vaccines according to national guidelines (except live vaccines if still taking or within three months of cessation of IS).
· Additional vaccines for immunocompromised patients as per national guidelines (e.g. influenza, pneumococcus, COVID 19, HPV).
· If treatment with Eculizumab is anticipated post-transplant, the patient should receive meningococcal vaccination with both a tetravalent A, C, W and Y conjugated vaccine and the multi-component serogroup B vaccine.
[bookmark: _Toc128329988]5.5 Surgical aspects
[bookmark: _Toc128329989]5.5.1 	Transplant Nephrectomy 
There are no recommendations for the timing and indications for transplant nephrectomy. A recent review did not find any significant demographic differences between those who underwent transplant nephrectomy and those who did not. The commonest reason for nephrectomy was allograft tenderness. Patients that underwent nephrectomy were more likely to have a prior diagnosis of rejection within three months. Nephrectomy of allografts did not affect time to re-listing for second kidney transplant or donor source at re-transplantation but significantly decreased time to and incidence of complete cessation of immunosuppression post-graft failure24. Following transplant nephrectomy of the first allograft, recipients were significantly more likely to have rejection after re-transplantation and multiple episodes of rejection in the first year after re-transplant25. 
We recommend that indications for allograft nephrectomy are discussed within multidisciplinary teams and made individually for each patient based on clinical circumstances26,27. 
[bookmark: _Toc128329990]5.5.2 	Bladder management 
Children with CAKUT can continue to have bladder issues post-transplant. Once immunosuppressed, they may have an increased tendency to develop urinary tract infections. 
Bladder augmentation or another surgical intervention (for example ureteric re-implantation or ureterostomy) may be required post-transplantation.
It is important that these children continue to empty their bladders completely. If they have an augmented bladder or a Mitrofanoffs, they need to continue to catheterise regularly and completely28. 
Constipation also needs to be avoided as it affects bladder emptying. Failing to comply with bladder hygiene can lead to further recurrent UTIs and worsening of allograft function. 
We recommend an annual review by the bladder/urology teams with regular bladder function assessments to understand bladder capacity as the children continue to grow and bladder dynamics change. Transplant and low-clearance teams should continue to educate patients and families in ways understandable to them.
[bookmark: _Toc128329991]5.6. Vascular access/ Dialysis options 
Children with ESKD have a lifetime of moving between transplant and dialysis teams. It is therefore imperative that when their transplant fails, they have a choice of dialysis modality which best suits them and their lifestyle. Measures to preserve sites for vascular access, from the time of diagnosis is the key to enable care providers to offer this choice. The back of the hand should be used for phlebotomy where possible. This will allow preservation of limb and central vasculature for future use. 
Continued patient and staff education is crucial for these vulnerable children.  
For children who are deemed suitable candidates for fistula formation, early referral to vascular access teams should be considered. Children with failing transplants are recommended to have an assessment with the vascular access team to allow optimisation of their choices. 
[bookmark: _Toc128329992]5.7. Transition to adult services 
Numerous studies have illustrated the importance of effective transition in empowering young adults to manage their own health. This is particularly important in young adults with a failing transplant. The transition process should be individually tailored and should enable them to understand their ongoing management, the workings of the health system and how to navigate it29. 
Consideration of any learning difficulties and disabilities are also important to consider when transitioning care. 
 For the subgroup of recipients with urological considerations, it is essential that an appropriate adult urologist is concurrently identified to oversee their transition. This is to ensure ongoing regular check-ups and maintenance input such as catheter management is made for patients with abnormal bladders. As the patient matures, body habitus changes hence revision of procedures such as a Mitrofanoff may be required30. 
Potential adherence, social and psychological issues need to be explored in detail from the point of identification of the failing transplant and appropriate support needs to be put in place for the pre-, -peri- and post- transition period. Readiness for re-transplantation also needs to be addressed often requiring multidisciplinary input involving Young Adult Workers (YAW) and Psycho-social teams.
[bookmark: _Toc128329993]5.8.  Multi-disciplinary approach 
It is imperative that children with failing allografts receive ongoing support from not only the clinical and dietetic teams but also from psychosocial teams. A failing allograft adds a huge psychological burden not only on the young person but also the wider family. No quality-of-life data are currently available for children with failing allografts which must be a priority for future studies31. 
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[bookmark: _Toc128329995]6 	LIFESTYLE AND THE FAILING KIDNEY TRANSPLANT
[bookmark: _Toc128329996]Statements of recommendation
We recommend that:
· Weight maintenance where appropriate, for recipients with a failing kidney transplant to minimise the risk of cardio-metabolic risk factors. (1C)
· Aiming for, where appropriate, achievable weight loss post transplantation, using sustainable, personalised lifestyle changes, to reduce cardio-metabolic risk factors. (1B)
· Limiting salt intake to 6g per day to help reduce blood pressure. (1A)
· Lifestyle interventions to be embedded with behaviour change technique(s) or behavioural therapies such as Cognitive Behavioural Therapy which have an underlying evidence-based theory for recipients with a failing kidney transplant. These must be reinforced continuously or periodically.  (1B)
We suggest that:
· Dietary patterns that reflect principles of plant-based diets to reduce cardio-metabolic risk factors. (1C)
Research recommendations:
No specific targeted studies have been conducted in the failing kidney transplant setting. Further research is warranted regarding lifestyle interventions for failing kidney transplant recipients. 
Questions for evidence review:
i. What degree of weight loss (if any) is recommended in adults who are overweight or obese, with a failing kidney transplant in relation to reducing cardio-metabolic risk factors and relisting for transplantation? 
ii. What dietary patterns are associated with cardiovascular risk improvement (e.g. Dietary Approaches to Stop Hypertension (DASH); Mediterranean eating patterns) in adults with a failing kidney transplant in relation to reducing cardio-metabolic risk factors? 
iii. What behaviour change techniques/therapies can be used by healthcare professionals and kidney transplant recipients to support making meaningful changes to lifestyle for improved health outcomes?  
[bookmark: _Toc128329997]Rationale
[bookmark: _Toc128329998]6.1 Introduction
“A healthy lifestyle is a way of living that lowers the risk of being seriously ill or dying early” 1.  The term “lifestyle” usually encompasses the following aspects (amongst others): diet, exercise, smoking and alcohol.  Lifestyle is the result of choices that individuals make, for example, their food choices. Choices are in turn influenced by an individual’s cultural, socioeconomic and political environment 2. Therefore, lifestyle influences post-transplant health and underpins optimisation of post-transplant health.  
Benefits of a healthy lifestyle:
1. Minimise post-transplantation cardio-metabolic risks of:
· Unintentional weight gain 
· Post-Transplantation Diabetes Mellitus
· Hypertension
· Dyslipidaemia
· Major adverse cardiovascular events
2. Improve wellbeing (quality of life and mental health)
3. Improve the opportunity for re-transplantation 
In this guideline, we consider the randomised controlled trial lifestyle interventions as well as observational cohort study evidence in adult kidney +/- pancreas transplant recipients that can lead to improvement in cardiometabolic risk factors after transplantation. Lifestyle interventions involving participants with a failing kidney transplant are non-existent, so these guidelines draw on the available evidence in renal transplantation more widely.  However, declining eGFR is independently associated with cardiovascular disease risk and therefore lifestyle advice is pertinent to this population 3.  Lifestyle changes regarding weight loss and cardio-metabolic disease modifications can be relevant to maintaining suitability for re-listing for a transplant.   
The factors that will be explored in further detail in these guidelines are dietary patterns, weight management and their impact on wellbeing and cardio-metabolic health.  Exercise, smoking and alcohol consumption have been covered in detail in the “Exercise and lifestyle in chronic kidney disease” clinical practice guideline published by the UK Kidney Association 4 and therefore will not be covered in this guideline.   
[bookmark: _Toc128329999]6.2 Weight maintenance where appropriate, for recipients with a failing kidney 
Cardiovascular disease is the primary cause of death after a kidney transplant 5 therefore minimising cardiovascular risk factors is important.  Hypertension post kidney transplantation is common ranging from 50-80% 6. A higher weight post-transplant is associated with a higher prevalence of hypertension 7, as well as a greater incidence of post-transplant diabetes mellitus (PTDM) 7,8. Therefore, weight maintenance post-transplant may result in significant benefits.  
Weight gain after kidney transplantation is common and often associated with lipid abnormalities and increased fasting plasma glucose. The risk of obesity increases post kidney transplantation by 34% 9, which is associated with higher rates of PTDM, and contributes to higher mortality 10 as well as worse graft and patient survival 7.  
Most of post-transplant weight gain occurs in the first year post-transplant and affects a significant proportion of recipients. A Swiss cohort study found 30% of recipients gained ≥5% of their 6 month post-transplant weight at 3 years post-transplantation 11 whilst another Brazilian retrospective cohort study found over 70% of kidney transplant recipients gaining weight at 1 year, with over 70% of these gaining ≥5% and over 40% gaining ≥10% of their baseline transplant weight 12.  
Results from studies investigating pre-transplant body mass index (BMI) and its effect on the kidney transplant recipient and long-term graft survival have shown conflicting findings. Jary et al found there to be no impact of obesity on longer term outcomes 13.  However , in other studies, significant weight gain post kidney transplant (defined as more than 10% after the first year and more than 20% after 2 years) has been associated with poor transplant outcomes such as worse graft function and post-operative complications 14–18. Others have identified a clear negative association between obesity and a decline in estimated glomerular filtration rate (eGFR) and allograft survival 19–21.  
[bookmark: _Toc128330000]6.3 Weight loss where appropriate, using sustainable, personalised lifestyle changes. 
Prevention of weight gain post transplantation due to the associated clinical and health risks 22 is preferable to weight loss interventions post transplantation (i.e. prevention rather than cure).  However, in situations where weight gain does occur, lifestyle interventions can be useful.  A recent Cochrane review on weight loss interventions for people who are overweight or obese with chronic kidney disease (which included a small number of studies in people with a  renal transplant) found that “lifestyle-based weight loss interventions may result in weight loss and may have positive effects on diastolic blood pressure and low-density lipoprotein (LDL) cholesterol” 23.  
The randomised studies described here span over one to two years with variable success in relation to weight loss, which often was a surrogate outcome for improvement in cardio-metabolic risk factors. Orazio et al demonstrated a trend towards weight loss in a randomised study with a lifestyle intervention (Mediterranean and calorie deficit diet and physical activity) delivered over two years to people living with a kidney transplant, by a dietitian.  However, there was no impact of or change in physical activity, potentially due to the lack of skills of the dietitian in advising on integrating physical activity into lifestyle 24.  Henggeller et al conducted a randomised study (n=37) comparing an intensive weight management programme versus standard care with outcomes assessed after 6 months and found weight increased in both groups and no between-group differences were observed in the primary or any secondary outcomes (although standard care had a relatively high intensity input) 25.  Tzvetanov’s small study was unique in using behavioural interventions (including cognitive behavioural techniques and motivational interviewing) alongside nutritional and physical activity support over 12 months in a small sample of people with obesity post transplantation 26.  The most impressive result from this study was that the intervention had 100% retention compared to only 25% in the control group which might be due to the personalisation and behavioural focus of the programme. However, the sample size was small.  
A single centre randomised study comparing the effects of an active (lifestyle advice delivered by renal dietitians using behaviour change techniques) versus passive intervention (leaflet advice alone) with kidney transplant recipients without diabetes found no change in surrogate markers of glucose metabolism over 6 months (primary outcome), despite improvements in weight and fat mass and a  trend towards fewer cases of post-transplant diabetes 27.  Six months may be too short a timeframe to result in a significant change in the primary outcome.  In a follow up study 28, 2.5 years after the study was completed, any metabolic improvements were lost with no weight difference observed between active or passive intervention groups. This data suggests any impact from behaviour change must be reinforced continuously or periodically rather than a one-off intervention.
In summary, while lifestyle modification advice to kidney transplant patients remains a core part of post-transplant management, the evidence base for the efficacy of different lifestyle interventions on weight loss and therefore cardio-metabolic benefit is poor.  In addition, no specific targeted studies have been conducted in the failing kidney transplant setting.  There are some indicators that may contribute to the effectiveness of interventions: these should include a behavioural change component as well as a defined style of or approach to communication of advice and sustainability of outcomes should extend beyond 6-12 months which is critical when living with a chronic condition.  
[bookmark: _Toc128330001]6.4 Limitation of salt intake 
The recommendations supporting limiting salt consumption for people with a kidney transplant to reduce blood pressure are based on two randomised studies 29 and cohort studies 30,31 focusing on kidney transplant recipients. A recent update of a Cochrane review of salt intake for people with chronic kidney disease 32 as well as national UK Kidney Association commentary 33 both recommend a salt intake of less than 6g per day.  
It is worth noting that KDIGO in their clinical practice guideline for the management of blood pressure in chronic kidney disease recommend <5g salt per day 34. They reflect that most of the studies in people with CKD focus on limiting salt to <5g or <6g of salt per day and that the decision to recommend <5g was to achieve “concordance across guidelines”.  This guideline, however, highlights changes in lifestyle that are going to be sustainable as well as beneficial for health.  	
[bookmark: _Toc128330002]6.5 Behaviour change techniques 
Behaviour change techniques are used to support the sustainability and effectiveness of lifestyle interventions.  There are several behaviour change techniques 35 however, there are only a few randomised controlled trials that have employed one or more such techniques with kidney transplant recipients 25,27,36–40, such as motivational interviewing, prompt self-monitoring of behaviour/ behavioural outcome, feedback on performance, plan social support/social change amongst others. These behaviour change techniques are likely to have contributed to improvements in outcomes that are pertinent to weight related outcomes 27,38 or physical activity/function outcomes 36,38,40. “Second generation” behavioural therapies that incorporate additional cognitive strategies such as Cognitive Behavioural Therapy can be helpful in making sustainable changes in lifestyle. A small scale pilot study found 100% adherence (compared to 25% in the control group) to a 12 month rehabilitation program that incorporated cognitive behavioural therapy in kidney transplant recipients with a BMI of over 30kg/m2 26.  As highlighted above, any impact from behaviour change must be reinforced continuously or periodically rather than a one-off intervention. This would be consistent with evidence relating to the sustainability of behaviour change intervention for weight management in the general population 41. 
[bookmark: _Toc128330003]6.6 Role of plant-based diets
Plant based diets are defined as “dietary patterns that have a greater emphasis on foods derived from plants (such as fruits, vegetables, wholegrains, pulses, nuts, seeds and oils)” by the British Nutrition Foundation 42.  They can include small amounts of animal foods such as meat, fish, poultry, eggs and dairy products. Examples of dietary patterns that are plant based are: the Mediterranean diet; the DASH diet; vegetarianism and veganism.  
Published research with kidney transplant recipients and plant-based diets are limited to observational studies.  A cohort population of between 468 and 632 kidney transplant recipients (>1 year) with a median follow-up of between 4 and 5.4 years has revealed associations between a Mediterranean Diet and a lower risk of transplant outcomes of graft failure, kidney function decline, graft loss 43 and diabetes post transplantation 44.  The same cohort found an association between a DASH Score and lower risk of renal function decline and all-cause mortality 30. Furthermore, those with the highest tertile of DASH scores had improved cardio metabolic features: lower blood pressure, lower fasting triglycerides, and higher high-density lipoprotein (HDL) cholesterol concentrations, when compared to those in the lowest tertile. The consumption of more vegetables (but not fruit) was found to also be associated with a lower risk of post transplant diabetes, mediated by factors of the metabolic syndrome such as HDL cholesterol, triglycerides and waist circumference 45.  
In summary, a plant-based diet may be useful in improving transplant outcomes by targeting cardio-metabolic risk factors. 
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[bookmark: _Toc128330005]7 CARDIOVASCULAR AND METABOLIC RISK MANAGEMENT
[bookmark: _Toc128330006]Statements of Recommendation
We recommend that:
· Aim for blood pressure target of <130/80 for kidney transplant recipients with individualized decision-making as clinically appropriate. (1B)
We suggest that:
· CCB or ACEi/ARB should be considered first-line treatment options for hypertension post kidney transplantation depending on the needs of the individual patient. (1A)
· Blood pressure treatment should be tailored to the individual patient. (ungraded)
Recommendations for future research:
· Investigate the effects of different antihypertensive agents on graft survival and cardiovascular outcome in kidney transplant recipients with a failing allograft. 
Recommendations for audit:
· Determination of the number of patients who have blood pressure control as suggested by the guideline.
· Identification of barriers to achieving these targets, for example, potential contributory factors to non-adherence (side effects, lack of understanding of benefits, pill burden).  

[bookmark: _Toc128330007]Rationale
[bookmark: _Toc128330008]7.1 Introduction
There is a strong correlation between blood pressure control and graft outcome after kidney transplantation 1-4 with some (but not consistent) evidence that intervention to control blood pressure may improve outcomes 3-6. However, there are no prospective randomized controlled trials demonstrating the proven benefit of intervention or guiding target blood pressures.
[bookmark: _Toc128330009]7.2 Diagnosis of Hypertension Post-Transplantation
Hypertension in the renal transplant recipient is driven by both traditional and non-traditional risk factors. Vetromile et al 7 concluded that on multivariate analysis of 811 recipients, recipient age (p < 0.001), measured GFR (p = 0.037), albuminuria (p < 0.001), and metabolic syndrome (p = 0.007) were significantly associated with resistant hypertension. Weight gain is common post-transplantation which will exacerbate many of the elements of the metabolic syndrome 8. Aggressively controlling conventional cardiovascular risk factors in the treatment of hypertension through lifestyle changes are universally recommended and are considered in detail in section 6.
If a renal transplant recipient with previously well-controlled blood pressure develops new or worsening hypertension, consideration should be given to undertaking a secondary screen to look for physiological changes which may have triggered this. Sleep-disordered breathing has been noted to be a causative factor 9, especially in overweight patients. Tacrolimus has less impact on blood pressure than cyclosporine 10-13 and was established as the standard first-line treatment in the SYMPHONY trial 14,15. Changing from a CNI to an mTOR inhibitor purely on the basis of cardiovascular risk is not recommended based on the higher risk of acute rejection 14, 15. Long-term steroid treatment is associated with the development of hypertension in the general population 16 but at the levels generally used for maintenance in transplant recipients, seems to be less clearly linked 17-19. Trials of withdrawal of steroids have shown no benefit on blood pressure control 20. Transplant renal artery stenosis can occur at any stage post-transplant, early onset is most likely to be related to technical complications from surgery whereas later onset is due to the progression of underlying atheroma 21. No advantage has been shown of stenting over angioplasty alone in terms of outcome, but stenting may reduce the incidence of re-stenosis 22. Denervation of the native kidneys has been undertaken but in only very small series 23, 24 providing limited evidence of safety or efficacy.
[bookmark: _Toc128330010]7.3 Target Blood Pressure
Although target blood pressure for chronic kidney disease (CKD) has been examined in a number of studies and recommendations have been made in national and international guidelines, there are fewer studies looking at ideal blood pressure targets in the kidney transplant population. In a study of over 24000 kidney transplant recipients, Opelz et al 4 showed that blood pressure <140 systolic is associated with better graft and patient survival. Inspired by the SPRINT trial 25, a study by Pagonas et al 5 compared a systolic blood pressure target of <130 with <140 in 815 kidney transplant recipients. After a median follow-up of 83.5 months, patients in the lower blood pressure group had significantly reduced mortality with a similar safety profile.
Both ACC/AHA 26 and KIDIGO 27 guidelines recommend a blood pressure target of <130/80 for the transplant population using standardized office blood pressure measurements. NICE CKD guideline 28 do not specify a target for kidney transplant recipients but recommends blood pressure <140/90 for CKD patients with ACR <70 and <130/80 for CKD patients with ACR >70.
We recommend a blood pressure target of <130/80 for kidney transplant recipients with individualized decision-making as clinically appropriate.
[bookmark: _Toc128330011]7.4 Pharmacotherapy
At present, there is no evidence to suggest that blood pressure treatment should be any different in kidney transplant recipients with deteriorating graft function. There are no RCTs investigating the effect of different antihypertensive agents on graft survival and cardiovascular risk specifically undertaken in kidney transplant recipients with a failing allograft. 
A meta-analysis performed in 2020 looked at the effectiveness of different antihypertensive agents in kidney transplant recipients; however, it did not address hypertension treatment specifically in patients with failing allografts.  None of the antihypertensive agents evaluated in this meta-analysis demonstrated a significant reduction in fatal or non-fatal cardiovascular events in the kidney transplant population, after taking into account the reduction in blood pressure 29.
The role of RAS inhibitor treatment in reducing proteinuria, cardiovascular events, and blood pressure control in renal transplant recipients 30, 31, has been investigated by several studies. Other studies have reviewed their effect on patient and graft survival 32, 33.  ACEi use appears to be associated with a decreased risk of graft loss in renal transplant recipients. However, this comes at the expense of a lower eGFR compared with controls which can be detrimental in patients with a failing allograft 29, 34. ACEi and/or ARB treatment benefits including increased graft survival, improved blood pressure control and reduced proteinuria may be outweighed by competing harms such as the increased risk of hyperkalemia, reduction in eGFR and worsening anaemia in patients with a failing allograft.
In contrast, treatment with dihydropyridine calcium channel blockers (CCBs) results in short-term preservation or improvement in renal function, as assessed by two pooled analyses of 13 and 15 RCTs on eGFR and serum creatinine, respectively reported by Pisano et al 29. This effect could be explained by vasodilation of the afferent arteriole and an increase in intraglomerular pressure. Data from 16 RCTs involving 1327 kidney transplant recipients suggest that the administration of CCBs, as compared with placebo or routine therapy, also reduces the risk of graft loss as seen with ACEi.29 Figure 1 summarizes the effect of CCB, ACEi and ARB treatment on various outcomes29.  
There is very limited data in the literature regarding other antihypertensives such as a-blockers, b-blockers and diuretics.  There are reports that b -blockers might be beneficial to long-term survival through better blood pressure control and cardiovascular event prevention, with minimal effect on renal function or proteinuria 35. However, there is evidence of possible metabolic side effects such as effects on glucose and lipid metabolism 36-38.  
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Figure 1. Summary of effects of different drug interventions on key outcomes. The last column shows the effect when studies using ACEi and ARB are pooled together 29
[bookmark: _Toc128330012]7.5 Management of Hyperlipidaemia and Hyperglycaemia (Including Post-Transplant Diabetes) in Renal Transplant Recipients
There is minimal data at present specific to the kidney transplant recipient with hyperlipidemia, with the majority being derived from the Assessment of Lescol in Renal Transplantation (ALERT) study and its extension studies 39-42. A joint publication by the Association of British Clinical Diabetologists (ABCD) and the Renal Association for the management of hyperlipidemia in patients with CKD43 recommends the same principles are extrapolated to the renal transplant recipient, taking into account the relevant drug interactions and we would concur with this.
The management of hyperglycemia in patients with CKD has been addressed by a recent excellent joint guideline issued by the ABCD/RA44 with earlier recommendations specific to post-transplant diabetes45. In the absence of any new evidence, it is suggested that the same advice is followed. Below is a summary of the recommendations.
· We recommend treatment choices in the management of hyperlipidemia are consistent with those recommended by the ABCD/RA joint guidelines namely:
· Statins should be continued or considered for all renal transplant recipients who have ESRD due to diabetic kidney disease (DKD) or who develop post-transplant diabetes mellitus (PTDM)
· Medication choices and doses should be individualized based on interactions with immunosuppressive medications; with atorvastatin 20mg daily recommended where indicated
· Aim to reduce total cholesterol to ≤4.0 mmol/L, non-HDL cholesterol to ≤2.5 mmol/L and LDL cholesterol to ≤2 mmol/L

· We recommend treatment choices in the management of hyperglycaemia are consistent with those recommended by the ABCD/RA joint guidelines namely:
· A formal diagnosis of PTDM can be made from six weeks post-transplantation using an oral glucose tolerance test (gold standard) or after twelve weeks using HbA1c >48mmol/L (>6.5%)
· The target HbA1c for people with diabetes and a renal transplant should be around 53 mmol/L (7%), individualized to the patient’s needs and preferences
· In patients with a stable eGFR >30 ml/min/1.73m2 and BMI >25 kg/m2, metformin should be considered first-line oral therapy for people with confirmed PTDM
· Individualization of immunosuppression based on the recipient’s immunologic and glycaemic risk must be taken as part of an overall strategy to improve long-term transplant outcome and any planned modification to attenuate this risk should be balanced against the risk for allograft rejection
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[bookmark: _Toc128330014]  8 COMPLICATIONS OF CHRONIC KIDNEY DISEASE
[bookmark: _Toc128330015]Statements of Recommendation
We recommend that:
· Anaemia should be pro-actively sought in all transplant recipients; management requires accounting for immunosuppression in addition to other causes associated with progressive renal impairment. (1C)
· Mineral and bone disorder should be treated according to existing KDIGO and NICE guidelines. (1C)
We suggest that:
· Serum bicarbonate levels <22mmol/l should be treated by supplementing with oral sodium bicarbonate 500mg three times a day, escalating the dose according to the response. (2C)
[bookmark: _Toc128330016]Rationale
[bookmark: _Toc128330017]8.1 Introduction
Patients with failed allografts fare poorly according to standard measures of quality of CKD care, including anaemia management and phosphate control1,2.
[bookmark: _Toc128330018]8.2 Anaemia
Anaemia management should follow the pre-existing NICE and KDIGO guidelines for chronic anaemia in chronic kidney disease3. Its correction may help extend graft life and improve patient quality of life4. Successful management requires a distinct stepwise approach proactively identifying its presence, determining aetiology and then implementing appropriately targeted management.
[bookmark: _Toc128330019]8.2.1 	Monitoring
Early detection can be achieved by reviewing trends in haemoglobin and haematinics. Target a haemoglobin range between 110-120 g/dl, avoiding drops <105 g/dl.
[bookmark: _Toc128330020]8.2.2 	General Approach to Management
Consider causes of anaemia affecting the general population with CKD such as iron, folate, vitamin B12 and erythropoietin deficiency, or gastrointestinal loss; supplementation and correction are essential. Our favoured use of angiotensin-converting enzyme inhibitors and angiotensin receptor blockers for hypertension in transplant recipients requires weighing of the risk/benefit ratio. In the early phases, transplant recipients may respond to oral iron however with progressive graft dysfunction intravenous iron is required to adequately replenish stores.
[bookmark: _Toc128330021]8.2.3 	Specific Approach to Management
The impact of immunosuppression requires a distinct focus as it may contribute to anaemia and its identification. For instance, bone marrow suppression by anti-proliferative agents such as mycophenolate mofetil, azathioprine and leflunomide; microcytic anaemia associated with sirolimus5,6; and haemolytic anaemia or aplastic anaemia associated with tacrolimus and cyclosporin in susceptible individuals.
Infections such as parvovirus-B19, BK polyomavirus, adenovirus and Epstein-Barr virus, which are more common in the transplant population, may also contribute to anaemia. Bacterial infections such as urinary sepsis can lead to a grumbling pro-inflammatory state which must be dealt with to enable adequate iron replacement and the expected response to erythropoietin. The possibility of lymphoproliferative disorder also requires consideration particularly as recipients may have had a significant time on immunosuppression.
The complex aetiology of anaemia in immunosuppressed transplant patients can lead to an increased incidence of resistant anaemia. It is not uncommon for the failing transplant recipient to be in a pro-inflammatory state due to chronic rejection. Recipients may require a higher body weight-adjusted erythropoietin dose relative to the general CKD population at the same GFR to achieve haemoglobin targets.
Anaemia management may require additional reduction of immunosuppression or changing agents. There may also be a case for consideration of relevant pharmacogenomics when initiating or changing immunosuppression, for instance, thiopurine S-methyltransferase (TPMT) status in relation to the use of azathioprine7. Optimising the pharmacokinetics of mycophenolate exposure8,9 may also become more important as the transplant progresses through the failing stages.
[bookmark: _Toc128330022]8.3 Mineral and Bone Disorder
Bone and mineral disorders are common in KTRs and are associated with a high risk of fracture, morbidity and mortality. Pathophysiology is complex, involving pre-existing CKD-MBD and bone loss due to transplant-specific therapies, especially corticosteroids. However, our understanding is hampered by a paucity of available evidence in the form of bone biopsies, and a lack of well-designed prospective trials10,11.
We recommend that management encompasses the recommendations in the KDIGO 2017 Clinical Practice Guideline Update for the Diagnosis, Evaluation, Prevention and Treatment of CKD-MBD, Chapter 5: Evaluation and treatment of kidney transplant bone disease12, alongside the NICE 2021 CKD: assessment and management guideline, 1.11 and 1.123.
These can be summarised as:
[bookmark: _Toc128330023]8.3.1 	Monitoring
Measure serum calcium, phosphate and parathyroid hormone concentrations in adults with a GFR of less than 30 ml/min/1.73 m2. Determine the subsequent frequency of testing by the measured values and the clinical circumstances.
[bookmark: _Toc128330024]8.3.2 	Hyperphosphataemia management
Manage abnormalities as for patients with CKD stages 3-5.
[bookmark: _Toc128330025]8.3.3 	Bone metabolism and osteoporosis
In patients with CKD stages 4–5T, we suggest that bone mineral density (BMD) testing not be performed routinely, because BMD does not predict fracture risk as it does in the general population and BMD does not predict the type of kidney transplant bone disease. In patients with CKD stages 4–5T with a known low BMD, we suggest management as for patients with CKD stages 4–5 not on dialysis.
[bookmark: _Toc128330026]8.3.4 	Vitamin D supplementation
Offer colecalciferol or ergocalciferol to treat vitamin D deficiency. Once corrected, if symptoms of CKD-MBD persist, offer alfacalcidol (1-alpha-hydroxycholecalciferol) or calcitriol (1-25-dihydroxycholecalciferol) to people with a GFR of less than 30 ml/min/1.73 m2. Monitor serum calcium and phosphate concentrations as above.
[bookmark: _Toc128330027]8.4 Metabolic Acidosis
Metabolic acidosis (MA) is usually defined as a persistently low serum sodium bicarbonate level of less than 22mmol/l and is commonly observed in kidney transplant recipients with associated bone disease and muscle wasting. In children, MA impairs growth by inhibiting growth hormone secretion.
Recent studies have suggested it is an independent risk factor for CKD progression and ischemic cardiovascular events with associated graft failure and mortality and is positively associated with eGFR.
There is little data to associate the correction of MA with improved outcomes in kidney transplant recipients, but it would seem prudent to correct it according to patients with CKD3,13.
[bookmark: _Toc128330028]8.4.1 	Monitoring
The frequency of monitoring of serum bicarbonate levels in kidney transplant recipients should be based on the clinical condition.
[bookmark: _Toc128330029]8.4.2 	Treatment
We suggest treating bicarbonate levels <22mmol/l by supplementing with oral sodium bicarbonate 500mg three times a day, escalating the dose according to the response. Two serum sodium bicarbonate levels should be taken before starting treatment due to variations in serum level14,15.
Sodium citrate may cause less GI side effects but can be associated with aluminium toxicity. Novel agents are under investigation for future use.
Potentially sodium salts may worsen hypertension and fluid overload, but this is rarely seen in practice.
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[bookmark: _Toc128330031]9 MANAGEMENT OF THE COMPLICATIONS OF LONG-TERM IMMUNOSUPPRESSION
Although not specific to this group, many patients with a failing graft have been subject to long-term immunosuppression and we have covered some of the most common complications this treatment can cause.
[bookmark: _Toc128330032]9.1 Malignancy 
[bookmark: _Toc128330033]9.1.1 Post-Transplant Lymphoproliferative Disorders (PTLD) 
[bookmark: _Toc128330034]Statements of Recommendation
We recommend:
· All transplant recipients with PTLD receive joint care including a transplant physician and a specialist haematologist/haemato-oncologist. (1A)
· Sequential reduction in immunosuppression (RIS) with an initial withdrawal of anti-proliferative agent followed by a reduction of calcineurin inhibitor (CNI) dose by 30–50% whilst maintaining or reducing corticosteroids, with surveillance of graft function. (1B)
· Early disease response assessment (at 2–4 weeks) is recommended in those patients following RIS alone so that further treatment (chemotherapy) can be initiated in those that fail to respond. (1B)
· In the context of a failing kidney transplant, the objective of treatment should be to achieve complete remission of lymphoma with curative intent both to improve prognosis and to enable re-transplantation. (Ungraded)  
· Re-transplantation can be considered after a minimum of 1-year disease-free period following remission, but a longer period may be needed in selected cases. (2C)
Recommendations for audit and research:
· Incidence of PTLD, histological subtypes, Epstein-Barr virus (EBV) and non-EBV associated lymphoma) in kidney transplant patients and characteristics including demographics, clinical presentation, management and outcomes.
· Re-transplantation rates and outcomes in patients with previous PTLD.
· The role of EBV-specific cytotoxic T-lymphocytes in the management of post-transplant lymphoma.
[bookmark: _Toc128330035]Rationale
Post-transplant lymphoproliferative disorders (PTLD) arise due to lymphoid or plasmacytoid proliferation in the context of immunosuppression (IS) following a solid organ transplant (SOT). PTLD accounts for 21% of all cancers in SOT recipients whereas lymphomas account for only 4-5% of all cancers in the immunocompetent population 1,3.  Although most cases are reported within one year of transplant, presentation beyond one year is not uncommon. Compared to other organs, kidney transplant recipients (KTR) have the lowest incidence of PTLD (0.8-2.5%)1,2. The disease is usually EBV-driven diffuse large B cell lymphoma but Hodgkin’s lymphoma and non-EBV associated non-Hodgkin’s lymphoma are also described.  These patients need multidisciplinary care, and it is recommended that all patients are discussed with a haemato-oncology multidisciplinary team (MDT) with input from transplant physicians. For details on diagnosis, staging, grading and management, please refer to British Society of Haematology guidelines3. 
The management of PTLD usually involves a sequential reduction in IS. The anti-proliferative agent (azathioprine or mycophenolate mofetil) is withdrawn and the calcineurin inhibitor (CNI) dose reduced by 30-50% whilst maintaining corticosteroids (prednisolone 5-10mg once daily). Most patients require chemotherapy including Rituximab, either as a single agent or in combination with CHOP (cyclophosphamide, doxorubicin, vincristine and prednisolone). Mild, localised disease may respond to IS reduction alone and initial close observation. In high-risk cases with more advanced and aggressive disease (Ann Arbor stage ≥III, elevated LDH and more than one extra nodal disease), concomitant chemotherapy would be required along with RIS. A significant reduction or withdrawal of IS carries a risk of rejection and graft failure which is easier to manage for KTR than heart or lung transplant recipients where, unlike kidney failure, long term organ support therapies are not available.  In kidney transplant patients, the patient and graft specific factors to take into consideration while reducing/stopping immunosuppressive medications include graft function and urine output. 
In the context of a failing kidney transplant, the management of PTLD should focus on achieving complete remission of lymphoma with curative intent both to improve patient prognosis and to enable re-transplantation.  This usually means more aggressive reduction or complete withdrawal of immunosuppression depending on the severity and extent of lymphoma followed by chemotherapy. Transplant nephrectomy should be considered in patients with poor graft function where the kidney is infiltrated by lymphoma.
With regards to retransplantation, the current joint guideline of the British Committee for standards in Haematology and the British Transplant Society recommends that patients with PTLD wait for at least one year after achieving complete metabolic remission prior to consideration of retransplantation3. It is advisable to have undetectable or low EBV viral load prior to retransplantation as increased IS in the early post-transplant period can lead to an increase in viremia and consequent increased risk of B cell proliferation and development of lymphoma. However, due to a lack of evidence in this field, we are unable to recommend a threshold blood EBV level (viral load) prior to transplantation and there are reports of re-transplantation in patients with active EBV viremia4. The risk-to-benefit ratio of proceeding with kidney transplantation in patients with previous PTLD and ongoing EBV viremia should be considered carefully on a case-by-case basis and decisions made in liaison with the haemato-oncologist. 
For relapsed or refractory EBV positive B cell PTLD, adoptive immunotherapy with EBV -specific cytotoxic T cells (CTLs) offers another therapeutic option without the risk of graft rejection.  These EBV-specific cytotoxic T cells are either the recipient’s own T cells used to generate EBV-directed T cells (autologous) or from a bank of HLA-matched/partially matched EBV-specific T cells5,6,7. Although this treatment is currently not widely used, increasing safety and efficacy data could make it more available in the future. 
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[bookmark: _Toc128330037]9.1.2 Solid Organ Cancers
[bookmark: _Toc128330038]Statements of Recommendation
We recommend that: 
· Screening for cancer in patients with failing kidney transplant should be done in accordance with national guidelines (for cervical, breast and colon cancer). Screening for renal cell cancer is not recommended. (2C)
· Patients should be aware of cancer risk and encouraged to report symptoms which may represent malignancy (breast lump, testicular lump, lower urinary tract symptoms, haematuria). (2D)
· Kidney transplant recipients with a failing graft and previously treated cancer should be considered for re-transplantation. (1B)
· Recommended time interval between remission from cancer and transplantation depends on the type, grade and stage of the cancer. (Ungraded)
Recommendations for audit and research:
· Outcomes of patients re-transplanted following treatment of solid organ cancer.
· Optimal IS regimens for kidney transplant recipients with solid organ cancers.
[bookmark: _Toc128330039]Rationale
Kidney transplant recipients are at higher risk of developing certain solid organ cancers, thought to be in part mediated by long-term IS and altered T cell anti-tumour immune surveillance. The risk varies for different cancers (summarised in BTS guidelines on post-operative care of kidney transplant recipients1). The main objective of the management of transplant recipients with cancer is to achieve complete remission/cure from cancer with surgery, chemotherapy, radiotherapy and immunotherapy as required. Preservation of renal function facilitates adequate cancer treatment and improves tolerance to chemotherapy. Therefore, preserving renal function and residual urine output with continuation of low-level IS should be considered while the patient undergoes active treatment for cancer under surgical and oncology teams.  Complete withdrawal of IS can lead to severe rejection with consequent hyperinflammatory state, anaemia and return to dialysis which is an undesirable outcome for patients undergoing treatment for cancer.
 Patients with a failing kidney transplant and a history of successfully treated cancer can be considered for kidney re-transplantation. However, it is important to estimate the risk of cancer recurrence and the patient needs to be counselled accordingly before being placed on the deceased donor waiting list for a second or subsequent transplant or proceeding with living donor transplantation. Solid organ cancer recurrence is dependent on tumour type and the time interval between remission/cure and transplantation with a longer interval associated with a lower risk of recurrence. Overall, 53% of recurrences occur in patients transplanted within 2 years of cancer treatment, falling to 34% if the interval is 2-5 years and 13% if the interval is > 5 years but this is dependent on the organ involved, stage and histological grade at the time of diagnosis and the response to treatment. 2,3
Appendix 9.1 recommends the waiting time following curative treatment of malignancy prior to proceeding to re-transplantation, adapted from a recent American consensus expert opinion2. It is essential to make decisions following discussions with the treating Oncologist and Surgeon. Most recurrences occur within 3 years; generally, once a disease-free interval of 3–5 years after all treatments has been completed, patients could be considered as transplant candidates.
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[bookmark: _Toc128330041]Appendix 9.1
Recommended wait time for transplant candidates with prior history of:
Breast cancer
	Risk/Stage
	Recommended time interval to transplant
	Additional considerations

	Low risk: Ductal carcinoma in situ and stage I
	No wait time
	Continuation of endocrine therapy is not a contraindication for transplantation. Oestrogen receptor-negative disease may have a slightly higher rate of recurrence in the first 2-3 years


	Intermediate Risk
Stage II
	2 Years
	Oestrogen receptor-negative disease may have slightly higher rate of recurrence in first 2-3 years


	High risk
Stage III
	3-5 Years
	Oestrogen receptor-negative disease may have slightly higher rate of recurrence in first 2-3 years.
Inflammatory breast cancer likely has a higher risk of recurrence and worse survival




Colon cancer
	Risk/Stage
	Recommended time interval to transplant
	Additional considerations

	Low risk
Stage I (T1 or T2, N0, M0)
	 1 Year
	

High-risk features:
Poorly differentiated histology, bowel obstruction, tumour perforation

	Low Intermediate risk
Stage II (T3, N0, M0)
	2 Years, longer if high-risk features present
	

	High Intermediate risk
Stage II (T4, N0, M0)
Stage III (Any T, N+, M0)
	3 years, 5 years if high-risk features present
	

	High risk
Stage IV
(Any T, Any N, M+)
	5 years
In patients with residual disease/metastasis, transplantation is not recommended
	



Rectal cancer
	Risk/Stage
	Recommended time interval to transplant
	Additional considerations

	Low risk
Stage I (T1 or T2, N0, M0)
	1 year, consider 2 years if high risk features are present
	Poorly differentiated histology, bowel obstruction, tumour perforation, lower 1/3rd of rectum

	High intermediate risk
Stage II (T3, T4, N0, M0)
Stage III (Any T, N+, M0)
	3 years, 5 years if high-risk features are present
	

	High Risk
Stage IV (Any T, Any N, M+)
	5 years. In patients with residual disease/metastasis, transplantation is not recommended
	



Urological malignancies
Prostate Cancer
	Risk/Stage
	Recommended time interval to transplant
	Additional considerations

	Very Low Risk and low risk
-PSA<10ng/mL
-3 or fewer cores of Gleason 6 (grade group 1); no greater than 50% of individual core
-T1c-T2a
	None
	Surveillance recommended post-transplant

	Low- volume
Intermediate risk
One of the following criteria:
-PSA <10ng/mL, Gleason 7 (grade group 2 or 3), T2b


	If decision is surveillance only, no wait time
If treatment is initiated and nomogram (www.nomograms.org) predicts cancer-specific death over the next 15 years <10%, no wait time
	Post-transplant, surveillance and treatment if required depending on patient and cancer characteristics

	High-Volume Intermediate risk, High Risk or Very High Risk
-PSA>20ng/mL or High volume Gleason 7 or any Gleason 8-10, T3
	If treated, deemed cured and nomogram predicts cancer-specific death over the next 15 years <10%, no further wait time
	
 May require treatment post-transplant if there is disease recurrence

	Metastatic disease
	Transplantation is not recommended 
	Castration-sensitive metastatic disease, treated with local and systemic therapy, stable disease for 2 years, may consider transplant



Renal cell carcinoma
	Risk/Stage
	Recommended time interval to transplant
	Additional considerations

	T1a (≤4 cm), N0, M0
	No wait time
	Resection/nephrectomy before listing is the standard approach but in selected cases, active surveillance can be an option. A biopsy can be useful in guiding management.

	T1b (>4cm ≤7cm), N0, M0
	1-2 years based on histology (Fuhrman grade)
	Fuhrman grade (FG)1 -2: consider no wait time, FG 3-4: 1-2 years

	T2 (7-10 cm), N0, M0
	2 Years
	

	T3, N0, M0
	2-3 years
	

	T4, N0, M0
	2-3 years
	

	Any T, Node positive, metastatic disease
	Not a candidate
	If solitary metastasis is resected and disease free for 2-3 years, MDM discussion 



Bladder cancer
	Risk/Stage
	Recommended time interval to transplant
	Additional considerations

	Non-muscle invasive bladder cancer, low and Intermediate risk
	6 months
	

	Non-muscle invasive bladder cancer, High Risk
	2 years
	

	Muscle invasive, post radical cystectomy
	2 Years
	

	Muscle invasive, post chemo and radiotherapy
	Not a transplant candidate
	



Gynaecological cancer
	5-Year recurrence risk
	     Type and stage
	Recommended time interval to transplant

	Low risk (<5% risk of recurrence)
	Stage I/IB, grade 1-2 endometrial cancer without lymph-vascular space invasion
	


No waiting period after the completion of primary treatment

	
	Stage IA/IB/IC Grade 1-2 ovarian cancer
	

	
	Stage IA1, IA2 squamous/ adenocarcinoma of the cervix
	

	Intermediate Risk
5-15% risk of recurrence
	Stage II endometrial cancer

	2-3 years after completion of treatment

	
	Stage IB squamous/adenocarcinoma of the cervix
	

	High Risk
>30% risk of recurrence
	Endometrial cancer: Aggressive/high-grade histology, any stage
Stage III endometrial cancer
	5 years after completion of treatment

5 years after completion of treatment

	
	Stage II/III Ovarian cancer
	

	
	Stage II/III Squamous cell/adenocarcinoma of cervix
	

	Very high risk
	Stage IV endometrial cancer (all grades)
Recurrent or metastatic endometrial cancer
	

 Not a transplant candidate

	
	Stage IV Ovarian cancer (any grade)
Recurrent or metastatic Ovarian Cancer
	

	
	Stage VI Cervical cancer
Recurrent or metastatic cervical cancer
	



Lung cancer
	Stage
	Recommended wait time


	I (T1a, 1b, N0)
	≥3 years

	I (T1c N0)
	3-5 years

	IB (T2aN0)
	5 years

	IIA (T2bN0)
	5 years

	IIB (T3N0)
	5 years

	IIIA
	5 years

	Stage IIIB and higher
	Not a transplant candidate




[bookmark: _Toc128330042]9.1.3	Skin cancers 
The recommendations that are in place in ‘BTS post-operative care in the kidney transplant recipient’ should be continued for the management of skin disorders in the failing graft6. 
[bookmark: _Toc128330043]Statements of Recommendation
We recommend that:
· Renal transplant recipients should be educated about the adverse effects of sun exposure. (1C)
· Patients should be encouraged to cover their skin in direct sunlight and to use total sunblock (Sun Protection Factor ≥50). (1D)
· Self-examination should be encouraged with guidance provided. This should be supplemented by a biannual review by a trained healthcare professional up to 5 years post-transplant and an annual review from 5 years. (2C) 
· After initial screening, the frequency of subsequent reviews can be guided by a dermatologist based on risk assessment (skin type, previous history of skin cancers, immunosuppressive burden and any premalignant lesions). (Ungraded)
· Prescription of acitretin as chemoprophylaxis to be considered in those with ≥2 previous non-melanoma skin cancers (NMSC) if there are no contraindications. (2B)
· IS should be reduced if neoplasia develops. (2C)
· Following re-transplantation, CNI to mTOR inhibitor (Sirolimus or Everolimus) switch should be considered for recipients with a history of skin cancers, particularly squamous cell skin cancer. (2B)
· No waiting period before re-transplantation is required for basal or low-risk squamous cell carcinoma of the skin (surgical excision with clear margins), in situ melanoma following curative wide local excision. (1B)
· Following surgical excision with clear margins, high-risk squamous cell carcinoma of the skin without perineural invasion requires a two-year waiting period before re-transplantation. If the perineural invasion is found or adjuvant radiation therapy is required, a two- to three-year waiting period is required. (1B) 
· Localised Merkel cell carcinoma of the skin treated with wide local excision requires a two-year, cancer-free period before re-transplantation (1B) 
· A stage Ia melanoma treated with wide local excision requires a two-year, disease-free period. Other more advanced melanoma may require a five-year waiting period or maybe a contraindication to re-transplantation. (1B) 
Recommendations for audit and research:
· Recurrence of skin cancers following re-transplantation in patients with a previous history of treated skin cancers
· Optimal immunosuppressive regimen in patients with a history of skin cancers following re-transplantation
[bookmark: _Toc128330044]Rationale
The incidence of cutaneous neoplasia is significantly increased in kidney transplant recipients compared to the general population1,2,3,4. The relative risk of developing melanoma and non-melanoma skin cancers are summarised in the BTS guideline on post-operative care of kidney transplant recipient6.  Patients with a failing kidney transplant are at higher risk of skin cancers due to a longer duration of immunosuppression exposure5.  A variety of factors, including the intensity and duration of IS, the patient’s ethnic background, sun exposure history, and geographic location, influence the likelihood of the development of skin cancer in these patients. 
Regardless of graft function, the mainstay of management is the same with regular surveillance, reduction in IS and specific management by the dermatology/surgical team. Part of the treatment will involve the minimisation or modification of immunosuppressive therapy.  After re-transplantation, a switch to mTORi should be considered in patients with previously treated skin cancers, particularly squamous cell skin cancer 12, 13.
The recommended twice-a-year review by a dermatologist for 5 years followed by an annual review is a target that is often not met in most of the centres. A survey published in 2020 found wide variations in skin surveillance for kidney transplant patients in the UK. Of the 51 (86%) centres responding, only 28 (55%) provided skin cancer surveillance post-transplantation10,11. There are wide variations in the frequency of monitoring and a recommended biannual assessment is often not achieved. Patients with a failing kidney transplant would have been exposed to immunosuppression for prolonged periods of time and therefore, it is advisable to ensure annual skin surveillance or at a frequency determined by the dermatologist. Following second and subsequent transplants, at least one dermatology review within the 1st post-transplant year, followed by a review at intervals advised by the dermatology team (based on the previous history of skin cancers, skin type and current skin assessment) where bi-annual assessment is not possible could be a practical approach to achieve adequate dermatology surveillance. Patients should be encouraged to inspect their skin and report any new lesions.
The role of specific immunosuppressants on skin malignancies is unclear although limited evidence suggests that mycophenolic acid compounds may be less likely to cause NMSC compared to azathioprine. mTOR inhibitors may reduce the risk for NMSC in renal transplant patients compared with other immunosuppressive regimens12. The use of these agents should be carefully balanced with adverse effects and impact on graft function on a case-by-case basis. 
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[bookmark: _Toc128330046]9.2 BK Virus and Nephropathy 
[bookmark: _Toc128330047]Statements of Recommendation
We recommend that:
· Re-transplantation can be safely considered in patients who develop BK viraemia or nephropathy in an earlier graft. (2C)
· Clearance of viraemia is desirable prior to re-transplantation. (2C)
Recommendations for audit and research:
· Prevalence and long-term outcomes of BK viraemia and BK nephropathy (BKVN) in renal transplant patients and following re-transplantation.
[bookmark: _Toc128330048]Rationale
The BK polyoma virus infection can cause viraemia, BKV nephropathy and transplant ureteric stenosis in the kidney transplant patient. The reported prevalence is up to 10% with 15-20% of patients losing their allograft due to BKV nephropathy1. Reduction in immunosuppression is the mainstay of BKVN treatment. Usual practice is withdrawal of antiproliferative agents such as mycophenolate mofetil and azathioprine and maintaining tacrolimus levels between 4-6µg/L (or Ciclosporin A 50-100 µg/L) with or without prednisolone but evidence supporting this is limited2,3,4. Specific agents such as quinolones, leflunomide and cidofovir have been used to treat BKV nephropathy with limited evidence.2 Leflunomide, an immunosuppressive agent with antiviral activity, is often a preferred choice due to better tolerability with no nephrotoxicity5. 
In the context of the failing renal allograft, the indications for screening and treatment strategy largely remain the same. There is no evidence that allograft loss due to BKN adversely affects the outcome of subsequent graft 7. Clearance of viraemia is recommended prior to re-transplantation 2, but the presence of a low-grade viraemia despite appropriate reductions or withdrawal of immunosuppression in the context of failing transplant kidney is not an absolute contra-indication for re-transplantation6. Currently, there is not enough evidence to support graft nephrectomy to eliminate a potential reservoir of BKV and a source of future infection prior to re-transplantation.
[bookmark: _Toc128330049]References
1. 	Renal association and British Transplantation Society clinical practice guideline on post-operative care in the kidney transplant recipient. Richard J Baker, Patrick B Mark, Rajan K Patel, Kate K Stevens, Nicholas Palmer. BMC Nephrol. 2017; 18: 174
2. 	BK virus infection: an update on diagnosis and treatment. Deirdre Sawinski, Simin Goral. Nephrol Dial Transplant. 2015;30: 209-217
3. 	Weiss AS, Gralla J, Chan L, et al. Aggressive immunosuppression minimisation reduces graft loss following diagnosis of BK virus-associated nephropathy: a comparison of two reduction strategies. Clin J Am Soc Nephrol. 2008; 3: 1812-1819
4. 	Hardinger KL, Koch MJ, Bohl DJ et al. BK virus and the impact of pre-emptive immunosuppression reduction: 5 year results. Am J Transplant. 2010; 10: 407-415
5. 	Williams JW, Javaid B, Kadambi PV, et al. Leflunomide for polyomavirus type BVK nephropathy. N Engl J Med 2005; 352: 1157-1158
6. 	Geetha D, Sozio SM, Ghanta M, Josephson M, Shapiro R, Dadhania D, Hariharan S. Results of repeat renal transplantation after graft loss from BK virus nephropathy. Transplantation. 2011 Oct 15;92(7):781-6. doi: 10.1097/TP.0b013e31822d08c1. PMID: 21836535.
7. 	Dharnidharka VR, Cherikh WS, Neff R, et al. Re transplantation after BK virus nephropathy in prior kidney transplant: an OPTN database analysis. Am J Transplant. 2010; 10: 1312-1315

[bookmark: _Toc128330050]9.3 Recurrent Primary Disease
[bookmark: _Toc128330051]Statements of Recommendation
We recommend:
· Re-transplantation should be considered for patients with a failing kidney transplant due to recurrent glomerulonephritis despite the potential for recurrent disease. (1C)
· Prior to re-transplantation, appropriate counselling should be given to patients with conditions known to recur quickly and severely in a kidney transplant, namely FSGS, atypical HUS and other complement abnormalities (C3GN and Dense Deposit Disease). (1B)
· Patients with recurrent FSGS in the transplanted kidney should receive at least 5 sessions of plasmapheresis and 2 doses of rituximab. (2C)
· Prophylactic plasmapheresis and rituximab for patients with FSGS to prevent recurrence are not recommended. (1B)
· Patients with MCGN due to complement abnormalities (C3GN and Dense Deposit Disease) should be discussed in a regional multidisciplinary meeting pre-transplantation to determine a plan for recurrent disease. (1B)
· Patients with atypical HUS with defined complement abnormalities and C3GN should be discussed with the UK national atypical HUS service before transplantation to have a clear management plan in case of disease recurrence post-transplant. (1C)
· Eculizumab may be helpful in reducing the risk of recurrent C3GN and atypical HUS. (2C)
· If advanced interstitial fibrosis and tubular atrophy are present on kidney biopsy, specific treatments for recurrent disease are not recommended. (1B)
· Patients with recurrent glomerulonephritis and proteinuria should be treated with RAS blockade to control proteinuria and hypertension. (1B)
Recommendations for audit and research:
· Studies to determine the optimum dosing schedule for rituximab and plasmapheresis for FSGS post-recurrence.
· Re-transplantation rates and outcomes for patients with graft failure due to recurrent atypical HUS or complement defect associated with MCGN.
· The safety and efficacy of SGLT2 inhibitors in patients with recurrent proteinuric disease in the kidney transplant.
[bookmark: _Toc128330052]Rationale
Recurrent primary glomerular disease in the transplanted kidney is a common histological occurrence but does not inevitably lead to accelerated graft failure. For example, 50% of patients with diabetes mellitus pre-transplant show mesangial expansion on renal transplant biopsy 5 years post-transplant1. Renal Registry data from the UK indicates around 3.5% of kidney transplants fail due to recurrent disease 2. However, other studies quote a higher rate, with 18-22% graft losses due to recurrent or de novo glomerulonephritis 3. Histological patterns in a failing transplant kidney are often driven by more than one pathology, including chronic rejection (T cell and antibody-mediated), chronic CNI toxicity, hypertension, vascular disease, diabetes, and recurrent glomerular disease. Consequently, it is often difficult to attribute graft failure to recurrent disease alone4. Recurrent FSGS, C3 Glomerulopathy (subdivided into dense deposit disease, formerly Type2 mesangiocapillary glomerulonephritis and C3 glomerulonephritis), membranous nephropathy and IgA nephropathy all increase the risk of allograft loss 5. FSGS and C3G typically recur in the early post-transplant period whereas the risk of recurrence of other forms of glomerulonephritis increases with time post-transplantation 6. Although disease recurrence may shorten graft survival, long-term outcome data support transplantation (both deceased and living donor) in patients with primary glomerulonephritis 7. Renal registry data from Australia and New Zealand, collected over a 28-year follow-up period, has demonstrated the recurrence rates for primary glomerulonephritis after first and subsequent transplants (table 1).
Table 1. Recurrence rates for primary glomerulonephritis 
	
	FSGS n (%) (n = 975)
	IGAN n (%) (n = 2393)
	MCGN n (%) (n = 348)
	MN n (%) (n = 309)
	Other GN n (%) (n = 3211)

	Total
	101 (10.4%)
	231 (9.7%)
	54 (15.5%)
	38 (12.3%)
	87 (2.7%)

	First graft
	79 of 861 (9.1)
	210 of 2162 (9.7)
	48 of 288 (16.6)
	38 of 278 (13.6)
	76 of 2886 (2.6)

	Second graft
	19 of 98 (19.3)
	20 of 215 (9.3)
	6 of 55 (10.9)
	0 of 30 (0)
	10 of 288 (3.4)

	Subsequent grafts
	3 of 16 (18.7)
	1 of 16 (6.2)
	0 of 5 (0)
	0 of 1 (0)
	1 of 37 (2.7)



Recurrent FSGS in the first kidney transplant increases the risk of recurrent FSGS in a subsequent transplant/s with a shorter duration from diagnosis to kidney failure often associated with a higher risk of early recurrence post-transplant. Some studies have suggested this risk is upwards of 60-80% 8. 
Other important causes of recurrent diseases include primary oxalosis, atypical haemolytic uraemic syndrome, C3G and Fabry disease.
Appropriate counselling with specific reference to high rates of recurrence and graft failure (in those with aggressive recurrence) in patients with FSGS is essential pre-transplant and should be part of donor counselling for living donor kidney transplants. Patients with atypical HUS and C3G are at high risk of recurrence in transplant kidney9 and should also receive appropriate counselling pre-transplant with a clear management plan discussed and decided pre-transplant at a multidisciplinary meeting.   
Early recurrence with nephrotic range proteinuria and rapidly declining kidney function can occur in recurrent FSGS (with up to 60% graft loss) and this merits consideration of aggressive management options that include plasmapheresis and Rituximab10. The usual regime used is 5 sessions of plasmapheresis followed by 2 doses of Rituximab of 1g each given 2 weeks apart. Some patients require repeat sessions of plasmapheresis and Rituximab depending on their clinical course. A prophylactic strategy to give plasmapheresis and Rituximab for prevention of FSGS recurrence is not recommended 11. Patients with atypical HUS with defined complement abnormalities and MCGN with associated complement abnormalities (C3 glomerulonephritis and dense deposit disease) should be discussed at regional transplant multidisciplinary meetings and UK national atypical HUS service before transplantation to have a clear management plan in case of disease recurrence post-transplant. Selective complement inhibition with Eculizumab has been shown to be an effective preventive strategy for patients at high risk of recurrence (based on the clinical history and complement defects) and for the management of recurrent disease12. However, given the high cost of this therapy and uncertainties around the duration of therapy post-transplant, it is important to establish a clear management plan pre-transplant. 
No specific recommendation can be made for the management of recurrent IgA nephropathy apart from the general management of hypertension and proteinuria with renin-angiotensin system (RAS) blockade. Emerging new therapies for IgA disease could potentially change this. 
Other diseases that can rarely recur in the transplanted kidney include membranous nephropathy, ANCA-associated vasculitis and SLE. Specific treatment similar to that used for the disease in the native kidney may be indicated.  Persistent seropositivity for disease-associated autoantibodies (eg, anti-PLA2R or ANCA) is not a contra-indication to re-transplantation in patients in clinical remission.  Management of these patients will need to be decided on a case-by-case basis.
In the context of a failing transplant kidney with progressive decline in eGFR and advanced tubulointerstitial fibrosis on biopsy, specific treatment targeted to recurrent glomerular disease is not recommended. The management in this situation should be focused on blood pressure control, optimisation of diabetes treatment, attention to other cardiovascular risk factors (smoking and lipids), weight management and management of complications associated with CKD (anaemia and bone disease). Their care may be best coordinated in a low-clearance transplant clinic. 
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[bookmark: _Toc128330054]10 PATIENT INVOLVEMENT AND OPTIONS FOR RENAL REPLACEMENT THERAPY 
[bookmark: _Toc128330055]Statements of recommendation
We recommend that: 
· Patients with a failing transplant should have the opportunity to discuss different modalities of renal replacement therapy (RRT) including re-transplantation, haemodialysis, peritoneal dialysis and conservative care. This discussion may involve members of their core support group. (1C) 
· All patients should be considered for re-transplantation if there is no absolute contraindication when they have an eGFR <20mls/min/1.73m2 or if there is an expectation their graft will fail within the next 12 months. (1C) 
· We recommend pre-emptive re-transplantation in suitable candidates as the best option, ideally occurring when their eGFR is 10-15 mL/min/1.73m2. (1C)
We suggest that:
· An initial directed discussion by the transplant consultant to take place with the patient and their core support group about their failing transplant, as this is important in preparing them for future change. (ungraded)
· Where sufficient numbers or resources exist, care for people with a failing transplant should occur in a dedicated failing transplant clinic. (ungraded) 
· Offer peer support/buddy or mentor services with expert patients which may support decision-making. (ungraded)
· The timing of dialysis initiation should be based on clinical factors and symptoms related to chronic kidney disease (CKD) progression rather than eGFR. (ungraded)
Recommendations for research:
· Development of tools to assist in the prediction of transplant failure timing based on patient factors, clinical observations, biomarkers etc.
· Comparative data on patient-level outcomes for those with failed allografts undergoing retransplantation, returning to dialysis and conservative management to inform shared decision-making. 
· Examination of the potential implications of dedicated failing transplant clinics on patient level outcomes. 
[bookmark: _Toc128330056]Rationale 
[bookmark: _Toc128330057]10.1 Introduction
While there are some important transplant-specific issues, the management of end stage kidney disease (ESKD) in the context of a failing transplant is largely the same as for patients with CKD. Please see the UKKA Guideline ‘Planning, Initiating and Withdrawal of Renal Replacement Therapy’.1 Decision-making is also similar to patients with CKD. People with failing transplants may be unfamiliar with current dialysis practices and may need updating regarding current treatment modalities2. This is often neglected or delayed when compared to the general CKD population3. Several means of sharing and discussing information can be considered, depending on local availability:
· Shared decision-making information regarding dialysis treatment by a specialist renal nurse – individually and in a group setting.
· Use of decision aids to improve knowledge and patient participation4, 5.
· Providing written and visual information for reference at home and to share with their core support group.
Patient information leaflets are available from the kidney patient support charity, Kidney Care UK on a wide range of topics relating to CKD, renal replacement therapy, dialysis access and conservative management. 
The time course of kidney transplant function decline is often less predictable compared to the decline of native kidney function, emphasising the importance of early decision-making6. We suggest referral to a dedicated failing transplant clinic or return to a local advanced kidney care clinic to facilitate contact with all members of the MDT and ensure a smooth transition to the next modality of RRT. The location will depend on the local resources, staff availability and patient choice. If this involves returning to a local centre for dialysis or conservative management, we recommend transferring care at least 6 - 12 months before allograft failure is anticipated to ensure sufficient time for preparation. 
The ‘Transplant Second’ mindset is essential to identify candidates in a timely fashion and to ensure appropriate pre-emptive re-listing. This has important benefits for the patient, their core support group and society. 
[bookmark: _Toc128330058]10.2	Patient involvement
At all stages, shared decision making between the patient, their core support group and renal MDT should be encouraged7. This approach can promote patient motivation and preparedness which is important at the time of potential psychological upheaval when transitioning from protecting remaining renal function to future planning8, 9. Patients may be adversely affected by their emotions and this can pose a barrier to timely planning2, 10 (see Section 4 Psychosocial Issues). 
[bookmark: _Toc128330059]10.3	Physical, social and mental wellbeing
[bookmark: _Toc128330060]10.3.1 		General Principles
The individual should be as mentally and physically able to commit to the transition process from transplantation to re-transplantation, dialysis or conservative management/ palliative care with the minimum social impact to the individual and their core support group.
[bookmark: _Toc128330061]10.3.1.1		Mental, Emotional & Social Wellbeing
[bookmark: _1fob9te]We suggest patients have a psychosocial needs assessment when first identified to have a failing transplant and at the time of transition to an alternative RRT. This should be followed-up with a referral to appropriate services where required. Under-detection of emotional distress if not addressed can adversely affect medical management and lead to greater illness progression11.  
Referral to Renal Psychosocial Practitioners can be made based on Patient Health Questionnaire (PHQ4) 12, Distress Thermometer (DT) 13, Work and Social Adjustment Scale (WSAS) 14  or Medication Adherence Report Scale 5 (MARS 5) 15 (see also Section 4, Psychosocial Issues).
[bookmark: _3znysh7][bookmark: _Toc128330062]10.3.1.2		Physical Wellbeing
An evaluation of physical activity levels at the time of re-listing is reported to be a valuable tool for risk stratification and prediction of post-transplant patient survival16. Recommendations for physical activity should consider age, ethnic background, presence of other comorbidities and access to resources. For patients at higher risk of falls, healthcare providers should provide advice on the intensity of physical activity (low, moderate, or vigorous) and the type of exercise (aerobic vs. resistance, or both) 17.
Approaches to improve physical well-being may include:
· Advice in relation to weight management and avoidance of sedentary behaviour17, 18 (see Chapter 6, Lifestyle Issues).
· Physical activity recommendations should be made in line with those proposed by the National Kidney Foundation (NKF) and Kidney Disease: Improving Global Outcomes (KDIGO) 17, 19.
· Pre-habilitation to improve frailty and cardiopulmonary fitness with added benefits for mental wellbeing20. 
· Referral to physiotherapy services may be indicated to promote the adoption of exercise and raise awareness of the importance of physical activity19.
[bookmark: _Toc128330063]10.3.1.3 	Smoking cessation
We recommend smoking cessation, with referral to local support services if necessary. Patients should also be advised to desist from the use of recreational drugs and moderate alcohol intake17. 
[bookmark: _Toc128330064]10.3.1.4 	Diet
Referral to a renal dietician is recommended to provide personalised advice (see Section 6, Lifestyle Issues). 
[bookmark: _Toc128330065]10.4	Re-transplantation
[bookmark: _Toc128330066]10.4.1		Patient identification
All transplant patients should be considered for re-transplantation if there is no absolute contraindication (see section 10.4.2). Patients considered for re-transplantation should be discussed in an MDT environment with decisions documented then shared with patients and their core support group. Although there is the potential for selection bias, large cohort and population-level studies have demonstrated greater patient survival for those receiving a second kidney allograft compared to those remaining on dialysis21, 22 (see Chapter 11, Outcomes).  Patient and medical decisions about re-transplantation are likely to be more complex as patients are older and likely to be more comorbid compared to their first transplant23. 
[bookmark: _Toc128330067]10.4.2		Suitability for re-transplantation
Absolute and relative contraindications to re-transplantation include:
· Active malignant disease or undergoing post-cancer wait time
· Severe extrarenal disease
· Uncontrolled autoimmune disease
· Ongoing uncontrolled infection
· Cardiovascular morbidity
· Anatomical limitations (e.g. frozen pelvis or occluded vessels)
· Rapidly recurrent disease 
· Frailty or cognitive decline
· Weight extremes (high or low BMI)
· Psychiatric or psychological illness
· Poor concordance
Not all contraindications are immutable so re-transplantation should be discussed with the patient (and their core support group) should their situation change and at regular intervals whilst undergoing work-up for RRT or whilst on dialysis.
Patients who are declined transplant re-listing should, if they wish, be offered an opportunity to discuss the decision or have a second opinion from another unit. 
[bookmark: _Toc128330068]10.4.3		Timing
 All patients with an eGFR<20ml/minute/1.73m2 or with a graft that is likely to fail within the next 12 months should be considered for re-transplantation. On average renal transplant recipients lose graft function at a rate of 0.8ml/minute/1.73m2/year but this rate of decline is often highly variable and unpredictable18.  This rate of decline may be higher in patients who are younger, female or from Black, Asian and Minority Backgrounds (BAME) 24, 25. 
A timely referral is vitally important as patients with failing transplants are likely to be more comorbid than those undergoing assessment for their first transplant.  An automated screening system may help with patient identification. Referral to other specialists and completion of pre-transplant assessments can delay confirmation of fitness to proceed. Due to sensitization, the waiting time on the transplant list may be longer due to the potentially increased complexity of identifying a compatible allograft26, 27. 
[bookmark: _Toc128330069]10.4.4		Living donation
The inaccurate prediction of the timing of transplant failure with late referral is the most frequently identified cause for failing to achieve pre-emptive retransplantation. Timely referral and earlier identification of potential living donors could help to address this issue28. Several approaches have been developed to encourage living donation, including patient education sessions, living donor champion parties, social media apps involving their core support group, acquaintances or interested parties29.
[bookmark: _Toc128330070]10.5	Dialysis or conservative management
Patients with a failing kidney transplant should be supported to make informed decisions about their treatment options. The “transplant first” approach may have resulted in a limited knowledge or experience of other RRT modalities or there may have been practice changes since their prior experiences. Thus, treatment options should usually be discussed as though it was their first experience with end-stage renal disease. It is important that all patients are provided with sufficient information and support they need to make use of that information, to enable active participation in the decision-making around their future care21. 
Patients and their core support group should be given the opportunity to revisit their decision-making at any stage. We recognise that balance is needed between preserving patient choice and undermining it through continual revisiting decisions30.
[bookmark: _Toc128330071]10.5.1		Choice of dialysis modality
There is no compelling data to suggest the superiority of either dialysis modality in patients returning to dialysis after allograft failure31. There are similar outcomes reported for patients starting peritoneal dialysis after the failure of their transplant compared to haemodialysis32. The choice of dialysis modality should be based on clinical characteristics and patient preference as for patients approaching ESKD for the first time. Most patients become established on haemodialysis33.
Kidney Research UK has published a dialysis decision aid booklet which aims to support patients in deciding which dialysis treatment may fit their individual needs34. Although this document does not provide specific information for patients who have received a kidney transplant, it may be useful to support their decision-making.
[bookmark: _Toc128330072]10.5.2		Formation of dialysis access
The unpredictable decline in transplant kidney function makes the timing of dialysis access placement more challenging than for patients with progressive CKD6. Patients with failing allografts are less likely to undergo dialysis planning leading to inpatient dialysis initiation with associated increased mortality risk15, 35.
Prior arteriovenous access is unlikely to have remained patent. Formation of haemodialysis access should comply with the UKKA guidance, “Vascular access for haemodialysis”, which recommends the formation of an arteriovenous fistula between three and 12 months prior to the expected initiation date. This does not extend to prosthetic grafts which do not require prolonged maturation and can be delayed until closer to the expected date of initiation36. There is no specific evidence for the timing of peritoneal catheter insertion in patients with failing kidney allografts. We suggest following ISPD and UKKA guidance that catheter implantation should be performed at least two weeks before elective PD initiation37. 
[bookmark: _Toc128330073]10.5.3		Initiation of dialysis 
Studies on the optimal timing of dialysis re-initiation following a failed transplant are limited and often conflicting38. We suggest that the timing of dialysis initiation should be based on clinical factors and symptoms related to CKD progression rather than eGFR alone39. 
[bookmark: _Toc128330074]10.5.4		Conservative management 
Patients with failing kidney transplants should be offered the choice of conservative management in a similar manner to transplant-naïve patients. It is important to ensure decisions for conservative management between the patient and healthcare team consider the predicted quality of life, predicted life expectancy, comorbidities and care preferences. 
In patients undergoing conservative management, it is important to consider balancing the preservation of residual renal function, side-effects and pill-burden of immunosuppressive therapy. In this situation, it is appropriate to adjust immunosuppression to minimise any side-effects (see Chapter 2, Management of Immunosuppression). 
[bookmark: _Toc128330075]10.5.5		Referral to Palliative Care Services  
If a patient has chosen conservative management, the need for supportive and palliative care input should be assessed. This may include a formal Psychosocial Needs Assessment as outlined in Section 4 to determine the presence of distress, anxiety or depression as confounders influencing an individual’s reluctance to pursue active treatment/RRT. Some patients may benefit from referral to psychosocial practitioners prior to or in conjunction with palliative care referral11. When considering referral to palliative care it is important to explain the role of palliative care services to patients and their core support group.
The Gold Standards Framework may be used to (1) identify people needing special care and referral to palliative care services; (2) assess and record their needs; (3) plan and provide care accordingly40-42. 
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[bookmark: _Toc128330077]11 OUTCOMES FOLLOWING RETURN TO DIALYSIS OR RETRANSPLANTATION
[bookmark: _Toc128330078]Statements of Recommendation
We recommend that:  
· Following graft failure, repeat transplantation offers the best patient survival and quality of life. (1A)
· The optimum kidney for retransplantation comes from a pre-emptive well-matched living donor. (1A)
We suggest that: 
· Recipients with progressive decline in graft function are worked up in a timely fashion for repeat transplantation if suitable. (2B)
· There is a timely provision of definitive access. (2B)
Recommendations for Audit and Research:
· Clarification of the definition of a failing graft.
· What is the optimal timing of relisting or pre-emptive transplantation in recipients with failing kidney transplants (RFKT)?
· What is survival post graft failure for those who are relisted or not relisted and remain on dialysis?
· What are the causes of repeated graft loss at a young age and what factors could be mitigated?
· Of those dying with a failed graft, how many would have been suitable to have reworked up for transplant or appropriate withdrawal of renal replacement?
· How many recipients are there in the UK with failed transplants and what is their current status?
[bookmark: _Toc128330079]Rationale
[bookmark: _Toc128330080]11.1 Introduction
In this chapter, unreferenced statistics relating to UK transplant outcomes are presented which may be either unpublished or in press. We gratefully acknowledge the support of the Department of Statistics and Clinical Studies, NHS Blood and Transplant (NHSBT). Graft failure is defined as return to renal replacement therapy (peritoneal or haemodialysis or retransplantation) as reported to NHSBT.
[bookmark: _Toc128330081]11.2 Prevalence of graft failure 
Due to the progressive increase in kidney transplantation and improved patient survival, there has been a corresponding increase in recipients with failing kidney transplants (RFKT). In the UK 16% of the 38,895 prevalent transplant recipients on 31/12/2020 had a GFR <30 ml/minute/1.73m2 indicating a poorly functioning or failing renal allograft (24th Renal Registry Report)1. This is in line with 2018 US Renal Data System (USRDS) report where RFKT represent ~4-5% of the incident dialysis population2.
Table 11.1 shows the number of kidney-only graft failures that have been reported to NHSBT between January 2016 and December 2021. This includes kidney-only transplants taking place in the UK from any time point but excludes cases where the recipient died with a functioning graft (DWFG). Thus, this represents graft failure due to any other cause other than death. Prior to 2020, this had been a relatively consistent number.  The reduction in 2020 may be due to under-reporting because of the COVID-19 pandemic. This highlights the significant number of patients with a failed graft requiring management of their return to renal replacement therapy or conservative care.  
Table 11.1 Annual number of graft failures by donor type excluding DWFG
	Year of graft failure
	Number of graft failures

	
	Deceased donor transplant
	Living donor transplant
	Total

	2016
2017
2018
2019
2020
	685
666
711
672
492
	197
228
232
247
201
	882
894
943
919
693



The median age of recipients at the time of graft failure is similar, regardless of whether this was a first or re-graft, or whether the donor was deceased or living (Table 11.2). This is due to the number of recipients that have repeated transplants at a young age. The table includes grafts with a date of failure between January 2016 and December 2020, but the transplant may have occurred at any time prior. In this cohort, the median age for each subsequent transplant is similar to those experiencing first graft failure. This likely represents skew due to the greater number of transplants in paediatric recipients, where non-adherence is more likely to be a key factor in graft loss.  In addition, only the youngest patients will have sufficient life years to be able to have repeated transplants (>2). 
Table 11.2 Median age at the time of transplant and subsequent graft failure, failed grafts 1/1/16 – 31/12/20 

	Graft number
	Deceased Donor
	Living Donor

	
	N
	Median age at transplant (years)
	Median age at graft failure (years)
	IQR
	N
	Median age at transplant (years)
	Median age at graft failure (years)
	IQR

	1
2
3
4
	2837
	46
	56
	45-66
	923
	37
	48
	35 - 59

	
	452
	40
	52
	41.5-59
	153
	37
	45
	36 - 54

	
	87.
	40
	47
	40-55
	21
	41.5
	46.5
	40 - 52

	
	17
	48
	53
	45-59
	
	
	
	



[bookmark: _Toc128330082]11.3 	Prognosis after graft failure
Graft failure has an adverse impact on patient survival. The risk of death in those with a failed kidney transplant is more than three times higher compared to patients whose transplant continues to function3. It is well recognised that there is high mortality and morbidity for RFKT returning to dialysis. The meta-analysis by Kabani et al including 250,000 RFKT demonstrates a 12% mortality in the first year post dialysis initiation4. Although this was limited by study heterogeneity, this value is greater than a comparably aged but unselected international group of haemodialysis patients including high risk unplanned starters5 and those with ESKD on the UK waiting list. However more recent data demonstrates improvement. A retrospective study by Varas et al of 5216 patients starting dialysis between 2009-2014 found no difference in survival rates between RFKT returning to dialysis and the incident transplant naïve patients when multivariate analysis adjusted for age, sex and comorbidities6.
[bookmark: _Toc128330083]11.3.1		Death
From those dying post-transplantation, there is a significant number of those who have been reported as a failed graft to NHSBT as shown in table 11.3. Further work would determine whether these patients might have been appropriately worked up for another transplant.
Table 11.3 Patients with failed transplant at the time of death, 1/1/16 – 31/12/20
	
	Deceased Donor 
	Living Donor
	Total

	Number of transplanted patients with functioning graft who died
	3683
	973
	4656

	Number of deceased patients with a failed graft at the time of death (%)
	877
(23.8%)
	212
(21.8%)
	1089



The causes of death post-transplant are shown below in Table 11.4 compared to the prevalent dialysis population. Whilst there are similar proportions of cardiovascular disease and infection, it demonstrates the overrepresented burden of malignancy in causing death post-transplant compared to the prevalent dialysis population1.
Table 11.4 from UK Renal Registry Annual Report shows the cause of death in adult patients prevalent to RRT on 31/12/2018 followed-up in 2019 by modality 
[image: ] 
[bookmark: _Toc128330084]11.3.2 		Sensitisation
Whilst infection and malignancy are significant causes of co-morbidity in those with failing transplants and might prompt a move to reduce the immunosuppression burden, this must always be balanced with the consequence of sensitisation and alloimmune graft loss.
It is well known that kidney transplantation is a major sensitising event although there is a high variability in the frequency of anti-HLA antibodies detected after transplantation ranging between 1.6-60%7. 
The proportion of patients who are highly sensitised (cRF>=85%) on the active transplant list on 31st August 2021 is shown in Table 11.5. There is a similar proportion of highly sensitised patients in those who are suspended.
Table 11.5 – Calculated Reaction Frequency (cRF) of active patients on the transplant list on 31st August 2021
	cRF
	N
	(%)

	0-84%
	3546
	(80%)

	85-100%
	904
	(20%)



Of those highly sensitised, the proportion by graft number is shown in Table 11.6.1. This demonstrates that 67% of those with a cRF =/> 85% are those who have received one or more previous kidney transplants. Conversely, of those who are not highly sensitised, less than 10% have had one or more previous transplants. These patients will most likely have avoided sensitisation by receiving a well-matched transplant.
Table 11.6.1 Number of previous transplants in those patients actively listed with cRF=/> 85% and cRF 0 – 85% on 31st August 2021 
	Number of previous transplants
	Number of patients with 
cRF =/> 85% (%)
	Number of patients with 
cRF 0 - 85% (%)

	0
1
2
3
4
	298 (33.0%)
469 (51.9%)
115 (12.7%)
16 (1.8%)
6 (0.7%)
	3197 (90.2%)
324 (9.1%)
24 (0.7%)
<5 (<0.1%)
-

	
	
	

	
	
	

	
	
	

	
	
	



The impact of transplantation as a significant sensitising event is demonstrated in the median cRF being at the time of re-transplant (Table 11.6.2). 
Table 11.6.2 cRF at transplant, UK kidney only transplants 2016-2020
	Graft Number
	N
	Median cRF
	(Q1-Q3)

	1
2
3
4
	13372
2109
315
48
	0
76
94
97
	(0-22)
(25-96)
(78-99)
(82-99)



[bookmark: _Toc128330085]11.3.3 		Relisting
In the US, about 85% of RFKTs will never return to the transplant waiting list8-9. This is similar to the UK. Table 11.7 shows the number of patients with (one or more) failed kidney allografts on the kidney-only transplant list. The low proportion of patients considered for re-transplantation is mainly due to increasing age and comorbidity, and also reflects the high death rate observed after graft failure described above.
Table 11.7 Prevalence of patients with one or more previously failed graft on kidney-only transplant list on 31st August 2021
	
	Total number of patients
	Number of patients with previously failed kidney transplant (%)

	Active
Suspended
	4450
3502
	712 (16%)
583 (17%)



Table 11.8 shows there is a trend towards a lower proportion of patients with a failed kidney transplant being activated on the waiting list. This may represent increasing numbers of ESKD patients being listed for their first allograft, improved graft survival and an increase in pre-emptive living donor re-transplants, as these patients may not have been relisted for deceased donation. 
Table 11.8 Prevalence of patients with a previously failed graft in patients joining the active transplant list
	Year activated
	Number of patients activated
	Number of patients activated with a previously failed kidney transplant (%)

	2016
2017
2018
2019
2020
	3502
3777
3713
4080
2934
	502 (14.3%)
538 (14.2%)
499 (13.4%)
493 (12.1%)
325 (11.1%)

	
	
	



It is important to recognise that patients that are suitable to be relisted, wait longer than those without a previous transplant. For patients activated on the deceased donor transplant list between 2010 and 2016, the median time to a deceased donor transplant is shown in Table 11.9. Of note, this does not include those patients who received a living donor transplant, since there is mixed practice in terms of activating patients prior to a living donor transplant. This longer waiting time may in part be accounted for if the previous transplant was from the best-matched living donor and now that is no longer an option.
Table 11.9 Median time (days) to deceased donor transplant for patients spent active on the waiting list 1/1/10 – 31/12/16 from first activation date. 
	
	N
	Median
	95% CI

	No previous transplant
	14596
	646
	(634-658)

	Previous transplant (≧1)
	2572
	1047
	(998-1096)



This variation is not evident in the latest USRDS data from 2011 where the median waiting time was 1461 vs 1551 days for first versus subsequent kidney-only transplant10.
Table 11.10 indicates the pre-emptive transplantation rates for DD vs LD for first compared to second transplants. For both DD and LD, fewer second transplants were performed pre-emptively. Several factors may contribute to this. Recipients being considered for re-transplantation may be more medically complex and require a more detailed assessment process, which may not be complete before they start dialysis. Sensitisation may be a consideration, and a second living donor may not be available. 
Table 11.10 Proportion of patients on dialysis at the time of transplant, 1/1/16 – 31/12/20
	
	N on dialysis
	(%)
	N not on dialysis
	(%)
	Total

	Deceased donor transplant
1st transplant
2nd transplant
Living donor transplant
1st transplant
2nd transplant
	
8427
1384

2395
459
	
(82.6%)
(90.5%)

(60.1%)
(76.6%)
	
1772
146

1588
140
	
(17%)
(9.5%)

(39.9%)
(23.4%)
	
10199
1530

3983
599



[bookmark: _Toc128330086]11.4 Outcome of RFKTs following repeat transplantation
RFKT may choose and be suitable for re-transplantation. From January 2010 to December 2020, 14.6% of deceased donor transplants and 14.2% living donor transplants were repeat kidney only transplants (Table 11.11).
Table 11.11 Number of kidney-only transplants in the UK, 1/1/10 – 31/12/20 by donor type and graft number
	Graft Number
	Deceased donor – N (%)
	Living donor – N (%)

	1
2
3
4
5
	16899 (85.3)
2454 (12.4)
404 (2.0)
48 (0.2)
< 5
	8960 (85.7)
1254 (12.0)
200 (1.9)
35 (0.3)
< 5



[bookmark: _Toc128330087]11.4.1 		Patient survival after repeat transplantation
Using data from the Austrian Dialysis and Transplant Registry supplemented by Eurotransplant data, Kainz et al used target trial emulation to compare the difference in restricted mean survival time (RMST) between a second kidney transplant and remaining on the waiting list after a first failed transplant11. Difference in RMST indicates gain or loss in the event-free survival time due to retransplant or waitlisted but not transplanted during the studied time. Those receiving a second transplant had a longer RMST of 1.6 (95% CI, 0.3 to 2.9) months at 5 years follow-up and 5.8 (95% CI, 0.9 to 11.1) months over 10 years. However, this association was less in patients with longer waiting times since the first graft loss, with no statistically significant survival difference in those waiting more than 3 years.
Data regarding uncensored UK patient survival following a second kidney transplant is shown below. For survival figures in the remainder of this chapter, all antibody-incompatible transplants are excluded from the analysis. Figure 11.2 shows the 5-year patient survival following the 2nd kidney-only transplant, including grafts from January 2010 to December 2016.  There does not appear to be any marked perioperative signal of risk in the first few months with a relatively uniform decrease in patient survival following transplantation.
Figure 11.2 Five-year patient survival for patients receiving a 2nd kidney only transplant, 1/1/10 – 31/12/16 by type of transplant. [image: Chart

Description automatically generated]
The survival estimates at 5 years split by donor type are shown in Table 11.12 and the data shows evidence of a difference between donor types (p=0.04, 3df log-rank test). Patients are censored if they received a 3rd transplant.
Table 11.12 – Five-year patient survival estimates following 2nd kidney-only transplant, transplants occurring between 1/1/10 – 31/12/16
	Donor Types
	% Patient Survival (%)
	95% CI

	DD then DD
	90
	(88 - 91)

	DD then LD
	93
	(90 - 95)

	LD then DD
	93
	(89 - 95)

	LD then LD
	95
	(91 - 98)



Whilst there appears to be a survival advantage from LD followed by LD, this may be influenced by several factors including shorter waiting times due to pre-emptive donation, and donor and recipient age compared to longer time on dialysis for those awaiting DD.
[bookmark: _Toc128330088]11.4.2 		Graft survival after repeat transplantation
UK data demonstrate that those that are suitable for repeat transplantation have good graft outcomes, which are comparable to those captured by the Collaborative Transplant Society that confirms the pan-European outcomes.
Figure 11.3 shows the 5-year graft survival by graft number, for deceased donor kidney-only transplants between January 2010 and December 2016.  The survival estimates at 5 years split by graft number are shown in Table 10.15 and the data shows evidence of a difference between graft numbers (p<0.0001, 2df log-rank test). However, there is still a marked survival advantage conferred compared to not transplanting.
Figure 11.3 Five-year graft survival by graft number for deceased donor transplants carried out between 1/1/10 – 31/12/16. 
[image: ]
Table 11.13 Five-year graft survival estimates deceased kidney only transplant by graft number, transplants 1/1/10 – 31/12/16 
	Graft Number
	Five-year Graft Survival (%)
	95% CI

	1
	86
	(86 - 87)

	2
	82
	(80 - 84)

	3
	78
	(72 - 82)



[bookmark: _Toc128330089]11.4.3 		Effect of donor type on graft survival
The type of donor has an impact on graft survival and this effect is shown below in Figure 11.4 and Table 11.14. Figure 11.4 shows the 5-year graft survival following the 2nd kidney-only transplant, including grafts from January 2010 to December 2016.  The number at risk indicates those recipients with a functioning graft for whom there is follow-up at that time point.
Figure 11.4 – Five-year graft survival for patients receiving a 2nd kidney-only transplant, 1/1/10 – 31/12/16

[image: Chart, line chart

Description automatically generated]
There is an initial steep drop off in graft survival due to, for example, primary non-function or immune mediated pathology (rapid disease recurrence or hyperacute rejection). Unsurprisingly the best graft survival is seen for LD followed by LD and although it appears that LD then DD has the poorest graft survival, this is not statistically significant compared to DD then DD. The survival estimates at 5 years by donor type are shown in Table 11.14, with evidence of a difference between donor types (p<0.0001, 3df log-rank test).
Table 11.14 Five-year graft survival estimates following 2nd kidney only transplant, transplants occurring between 1/1/10 – 31/12/16 
	Donor Types
	% Graft Survival
	95% CI

	DD then DD
DD then LD
LD then DD
LD then LD
	82
90
80
92
	(80 - 84)
(86 - 92)
(75 - 84)
(87 - 95)



Finally, it is necessary to consider whether any differences in graft survival may be influenced by HLA mismatch. The level of mismatch in living donation is similar regardless of which number graft (Figure 11.5) and whether the previous grafts were LD or DD. Subsequent deceased donor transplants exhibit an increase in level 1 mismatch, similar level 2, decrease in level 3, indicating that recipients are not disadvantaged by a higher mismatch at subsequent transplants.
Figure 11.5 – HLA level by graft number and donor type, UK kidney only transplants 2016-2020
[image: ]
[bookmark: _Toc128330090]11.5 Conclusion
RWFT make up a significant number of UK transplant patients and for those that are suitable, a repeat transplant offers graft and patient survival comparable to a first transplant.
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PHQ-4: THE FOUR-ITEM PATIENT HEALTH
QUESTIONNAIRE FOR ANXIETY AND DEPRESSION

Over the last two weeks, how often have you been More than Nearly
bothered by the following problems? Not Several half the every
atall days days day

Feeling nervous, anxious or on edge 0 1 2 3
Not being able to stop or control worrying 0 1 2 3
Feeling down, depressed or hopeless 0 1 2 3
Little interest or pleasure in doing things 0 1 2 3
TOTALS

Total score is determined by adding together the scores of each of the 4 items.
Scores are rated as normal (0-2), mild (3-5), moderate (6-8), and severe (9-12).
Total score 23 for first 2 questions suggests anxiety.

Total score 23 for last 2 questions suggests depression.

Reprinted with permission from Kroenke K, Spitzer RL, Williams JB, Léwe B. An ultra-brief screening scale for
anxiety and depression: the PHQ-4. Psychosomatics. 2009;50(6):613-21. From Principles of Neuropathic Pain
Assessment and Management, November 2011.

The PHQ-4 and other tools are available online at www.oregonpainguidance.org/clinical-tools.
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Serenity Programme™ - www.serene.me.uk - Work and Social Adjustment Scale - WSAS

Work and Social Adjustment Scale (WSAS)

Identifier Date

People's problems sometimes affect their ability to do certain day-to-day tasks in their lives. To rate
your problems look at each section and determine on the scale provided how much your problem
impairs your ability to carry out the activity. This assessment is not intended to be a diagnosis. If you are
concerned about your results in any way, please speak with a qualified health professional.

If you're retired or choose not to have a job for reasons unrelated to your problem, tick here |:|

0 1 2 3 4 5 6 7 8

Not at Slightly Definitely Markedly Very
all severely

Because of my [problem] my ability to work is impaired. ‘0’ means ‘not at all
impaired’ and ‘8’ means very severely impaired to the point | can't work.

Because of my [problem] my home management (cleaning, tidying, shopping, 0
cooking, looking after home or children, paying bills) is impaired.

Because of my [problem] my social leisure activities (with other people e.g.
parties, bars, clubs, outings, visits, dating, home entertaining) are impaired.

Because of my [problem], my private leisure activities (done alone, such as
reading, gardening, collecting, sewing, walking alone) are impaired.

Because of my [problem], my ability to form and maintain close relationships

with others, including those | live with, is impaired.

Total WSS score - 0

The maximum score of the WSAS is 40, lower scores are better. Privacy - please note - this form does
not transmit any information about you or your assessment scores. If you wish to keep your results,
either print this document or save this file locally to your computer. If you click ‘save’ before closing,
your results will be saved in this document. These results are intended as a guide to your health and are
presented for educational purposes only. They are not intended to be a clinical diagnosis. If you are
concerned in any way about your health, please consult with a qualified health professional.
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Serenity Programme™ - www.serene.me.uk - Work and Social Adjustment Scale - WSAS

“A WSAS score above 20 appears to suggest moderately severe or worse psychopathology. Scores
between 10 and 20 are associated with significant functional impairment but less severe clinical
symptomatology. Scores below 10 appear to be associated with subclinical populations. Whether such
a pattern will generalise to other disorders (apart from OCD and depression) remains to be tested.”

Mundt, J. C., I. M. Marks, et al. (2002). "The Work and Social Adjustment Scale: A simple measure
of impairment in functioning." Br. J. Psychiatry 180: 461-4.
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Maedication Adherence Report Scale (MARS-5)
QUESTIONS ABOUT USING YOUR MEDICINES
e Many people find a way of using their medicines which suits them.

e This may differ from the instructions on the label or from what their doctor has said.
e We would like to ask you a few questions about how you use your medicines.

Here are ways in which people have said that they use their medicines.
For each of the statements, please tick the box which best applies to you.

Always | Often Some- | Rarely | Never
times

| forget to take them

| alter the dose

| stop taking them for a while

| decide to miss out a dose

| take less than instructed

Copyright Professor Rob Horne, Centre for Behavioural Medicine, The School of Pharmacy,
University of London. Used with permission.
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  Always  Often  Some-

times 

Rarely  Never 

I forget to take them           

I alter the dose           

I stop taking them for a while           

I decide to miss out a dose           

I take less than instructed           
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QUESTIONS ABOUT USING YOUR MEDICINES



· Many people find a way of using their medicines which suits them.

· This may differ from the instructions on the label or from what their doctor has said.

· We would like to ask you a few questions about how you use your medicines.

Here are ways in which people have said that they use their medicines.

For each of the statements, please tick the box which best applies to you.
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