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Definition

• GFR in most transplanted kidneys is well 

below normal 

• A reduction in kidney function of more 

than 20%

OR

• Transplanted kidneys that have never 

worked well



Importance

• Patients with kidneys with chronic 

allograft dysfunction are at higher risk of 

graft loss and death

• Important morbidity and mortality 

associated with deteriorating renal 

function

• Important to prevent or delay deterioration 

of function



Diagnosis of Cause

• Search for reversible contributors

• History/Physical/Urinalysis 

• Exclude obstruction with imaging

• DSA

• BK



Biopsy 

• Biopsy if:

-persistent serum creatinine rise of >/= 

20% without other cause

-24 hr urine protein of >/= 0.5-1 gm

-new DSA positive especially if Class II



Causes of Allograft Dysfunction

• Donor derived

• Interstitial Fibrosis/Tubular Atrophy

• Acute and chronic rejection

-T cell

-Antibody mediated

• Recurrent or de novo glomerular disease

• BK Nephropathy

• CNI toxicity/Other drugs

• Vascular

• Urinary Tract Obstruction/infection



Monitoring

• Early detection is optimal

• Serum Creatinine - ?frequency

• Urinary Protein

• DSA

• BK



Immunologic



Late AMR – Hopkins Experience
Transplantation, 2014

• Reviewed 23 consecutive cases

• Preceded by reduction of 

immunosuppression in 20 cases

• 4 nonadeherence, MD reduction in 16

• Treated with IVIg, Rituximab, plasma 

exchange +/- bortezomib

• Following treatment 35% had 

improvement in function but no long term 

benefit in most

• 22% significant infection



Graft Survival in Patients Who Did vs Did Not Receive 

Therapy After Diagnosis of Transplant Glomerulopathy
Patri et al Kidney Int, 2016



Concerns About Immunosuppression 

Minimization
Rush and Gibson Current Opinion in Nephrology and Hypertension



De Novo Post Transplant DSA and Graft Survival 
Wiebe et al AJT, 2012



De Novo DSA vs Adherence
Wiebe et al AJT, 2015



Decision Analysis of DSA Screening After Year 1 

Post Transplant
Kiberd et al AJT, 2016



DSA Monitoring-Caveats
Ma et al AJT, 2015

• Quality assurance in antibody testing is 

foundational

• Requires correlation with function and 

pathology

• Treating to elimination of DSA may not be 

feasible and risk of toxicity without consistent 

benefit

• Efficacy of treatment for late rejection unclear

• Further research required to assess benefits, 

harms and economic feasibility



Calcineurin Inhibitor Nephrotoxicity
Issa et al Am J Nephrol, 2013

• It is clear that CNI are nephrotoxic

• However the role of chronic CNI nephrotoxicity in graft 

loss is controversial

• Specific pathologic lesion for CNI toxicity usually absent

• CNI levels have not correlated with IF/TA

• Carefully done protocol biopsy study from Mayo shows 

other causes of allograft failure in majority of cases

• Multiple studies show evidence of immune activation 

and/or antibody mediated injury in most cases of IF/TA



Survival Post Transplant SRL vs Other
Knoll et al, 2014

http://static.www.bmj.com/content/bmj/349/bmj.g7543/F1.large.jpg?width=800&height=600


Approach to BK Virus

• Most successful strategies are those 

initiated early before nephropathy present

• Monitor regularly for first 2 years post 

transplant



Systematic Review of BK Virus Treatment 

By Reduction in Immunosuppression
Johnston et al Transplantation, 2010



Effect of Addition of Cidofovir or Leflunomide
Johnston et al Transplantation, 2010



Limitations

• Studies on patients with BK Nephropathy 

and not on those with positive PCR before 

nephropathy develops

• Little randomized controlled data

• Studies all small sample size

• While this study suggests limited benefit 

of drugs, it is not definitive

• IVIg also unproven and expensive



IMPORTANT CO-MORBIDITIES



Cardiovascular



Rate of Cardiac Events in Incident and Prevalent 

ESRD Patients
USRDS Report AJKD, 2006



The ALERT trial: effect of fluvastatin on 

cardiac death or nonfatal MI

Holdaas H. Lancet 2003;361:2024

N = 2,102 RTRs receiving either fluvastatin or placebo; 

follow-up 5-6 years
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Ca Channel Blockers and ACE inhibitors vs 

Placebo – Systematic Review and Meta Analysis
Cross et al Transplantation, 2009 



Ramipril vs Placebo in Renal Transplant 

Recipients With Proteinuria
Knoll et al Lancet Diabetes Endocrinology, 2016



Improvement in Post Transplant Mortality in 

Diabetic Recipients
Keddis et al Kidney Int 2014



Diabetes

• Highest morbidity/mortality group

• Careful attention to new glucose 

intolerance

• Optimize glucose control

• Lower LDL targets (<2 mM)

• Lower threshold for cardiac testing



CKD Management

• These patients have significant chronic 

kidney disease

• Usual guidelines re:

-Anemia

-Calcium and Phosphate

-Bone Disease

-Acid/Base



The Failing Allograft



Mortality after allograft failure

Gill et al. KI 2007



Factors Associated With Death After Graft Failure
Johnston et al JASN, 2007



Why Are Mortality and Septicemia Rates so High in 

Failed Allografts?

• Fragmentation of care

• Less than optimal CKD management by 

Transplant MD’s/Late dialysis start

• Lack of optimal hemodialysis access

• Graft intolerance syndrome = chronic 

inflammatory state

• Over Immunosuppression

-Immunosuppression

-Added impact of uremia if late dialysis 

start



UK Guidelines For Failing Allograft, 
Andrews Transplantation 2014

• We suggest that CNI targets be reduced when GFR 

below 20 ml/min (2C-low)

• We recommend considering the relative risk of 

benefits of tapering or withdrawal  

immunosuppression vs risk of sensitization and 

likelihood of future transplantation (1D-very low)

• If there is likelihood of retransplantation within 1 

year we suggest immunosuppression be continued 

(2C-low)

• We suggest immunosuppression be withdrawn after 

graft failure if there have been severe 

complications, or delay in re transplantation (2C-

low)



Conclusions

• Patients with chronic graft dysfunction at higher 

risk of graft failure and death

• Approach should seek to define contributing 

factors and treat if feasible

• Unless severe or recurrent infection or 

malignancy occur, immunosuppression should 

be continued at usual doses while acceptable 

function 



• CKD and cardiovascular management 

should be optimal

• Consideration of future transplantation, 

planning for dialysis and its optimal 

initiation are critical 





MV Adjusted Risk of Death in Transplant 

Recipients versus Wait-list Candidates

Gill et al. WTC 2014

Re-transplantation provides a 
survival advantage



Importance of DQ Epitope Mismatches in de 

novo DSA
Wiebe et al AJT, 2013



DQ DSA vs non DQ DSA and Outcome
Willicombe et al Transplantation, 2012



dnDSA and Death Censored Graft Survival
Wierbe et al, AJT, 2015



Biopsy Results in 173 Patients With Graft 

Dysfunction (DEKAF)
Gaston et al Transplantation, 2010



Renal Biopsy Findings
Naesens et al Transplantation, 2014



Pathology and Prognosis
Naesens et al Transplantation, 2014



Pathology and Prognosis
Naesens et al Transplantation, 2014



Pathology and Prognosis
Naesens et al Transplantation, 2014



Histology Prior To Graft Loss
Naesens et al Transplantation, 2014



Characteristics Associated with Non 

Adherence
Prendergast and Gaston CJASN, 2011



Biopsies with IFTA Without Inflammation and Those 

With Acute Rejection Share Differentially Expressed 

Genes
Modena et al AJT, 2016



ACEi vs CCB in Transplant Recipients
Cross et al Transplantation, 2009



Graft Survival in IFTA without Inflammation 

Correlates With Gene Activation
Modena et al AJT, 2016



Time to First Malignancy Post Transplant
Knoll et al BMJ, 2014



Systematic Review of Antihypertensive 

Treatment of Transplant Recipients
Cross et al Transplantation, 2009



New-onset diabetes reduces

patient survival

Patient 

cumulative 

survival
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Why Is This Important?

Unadjusted Death Rates per 100 pt years

Gill et al Kidney Int, 2007



Gill et al. WTC 2014 USRDS cohort 2000-2012 

Access to re-transplantation

is poor



Rigatto et al JASN 2002

Hemoglobin and CHF Risk

http://www.jasn.org/content/vol13/issue4/images/large/33FF3.jpeg


Maintaining renal function may improve 

survival on PD

• N= 42 patients started PD 

after allograft loss in TGH 

between 1989-1996 

• N=41 had meds withdrawn

• 0.94/yr probability of 

losing residual renal 

function after graft loss

Jassal, et al. AJKD 2002

Increasing levels of 

GFR preservation 

associates with better 

survival

Incorporated probabilities for 

lymphoma, skin cancer, 

infection



Are The Assumptions Correct?
Jassal et al, 2002

• Uncertain whether immunosuppression will preserve 

residual function as it has already failed to preserve 

significant graft function

• Immunosuppression may have no effect on progressive 

scarring or antibody mediated change

• No proof that residual function  preserves survival in 

this setting

• Gill et al Kidney Int, 2002, patients starting dialysis at 

higher GFR had higher death rate

• Davies PDI, 2001, 28 pt returning to PD from failed 

transplants had better survival than rest of PD starts in 

spite of more rapid function loss



Diagnosis

• Bone Mineral Density

-compares density at spine and hip with young 
normals of same gender

-T-score of –1.0 to -2.5 indicates osteopenia

-T-score < -2.5 indicates osteoporosis

-each SD reduction of lumbar spine below 
normal increases fracture risk by about 2 and 
indicates BMD loss of 10%

• X-ray for fractures



Management

• BMD at baseline and 6 months post transplant

• If abnormal consider therapy and repeat at 6 –12 
months

• Treat reversible factors

• Use oral calcium and Vit D (calcitriol 0.5 ug OD) 
if normocalcemic

• Consider biphosphonates which inhibit 
osteoclast activity for osteoporosis or 
additional risks e.g. post menopausal females

• However, not recommended in mod to severe 
renal failure (CrCl < 35 ml/min)



Why Consider Separately?

• Focus on those kidneys at greater risk of 

deteriorating function and graft loss

• Strategies to improve function or prevent 

deterioration

• Associated with other complications that 

need to be managed



Infection is NOT the leading

cause of death

Kidney International 2007 Mar;71(5):442-7 



Especially in more complex patients
Adjusted Survival Curves
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N=49 patients with graft loss and 

re-referred for TX evaluation

N=20 Early withdrawal:  med 24 d

N=29 Late withdrawal (n=29):  med 

357 d

Non-sensitization = 0 PRA

Time to re-evaluation 147 vs 141 d



Outcomes are poor after allograft 

failure

Kaplan, B et al., Am J Transplant 2002;2:970-4



Proteinuria and Graft Survival
Naesens et al JASN, 2016



Main Causes of Graft Loss

• Acute and chronic rejection

• Interstitial Fibrosis/Tubular Atrophy

• Recurrent Glomerular Disease

• Polyomavirus Nephropathy



Effect of renal function on 

posttransplant CV mortality

Retrospective study, n = 58 900 adult RTRs in USRDS registry, 

transplanted 06/88-06/98 with  1 year graft survival

%
 C

V
 d

ea
th

-f
re

e 
su

rv
iv

al

Posttransplant time (years)
0

90

Serum creatinine level  

1 year

< 114.8 mg/dL

1 2 3 4 5 6 7 8 9 10

92

94

96

98

100

114.8 – 123.7 mg/dL

150.2 – 159 mg/dL
167.8 – 185.5 mg/dL

194.3 – 220.8 mg/dL

229.7 – 353.3 mg/dL

Meier-Kriesche H. Transplantation 2003;75:1291



Changes in Causes of Mortality With Time in 

Diabetic Transplant Recipients
Keddis et al Kidney Int 2014



Transplant failure patients are 59% less likely to be wait-listed 

compared to a matched cohort of incident dialysis patients 

(N =102,978 in each group) 

RR = 0.41 (95% CI 0.38 – 0.45)

Multivariate model adjusted for differences in age, comorbid conditions 

including IHD, CHF, PVD, CVA, cancer, clustered on state of residence

Gill et al. WTC 2014


