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The indications for transplant biopsy 

1-Protocol biopsies that are performed at 
defined time points  

2-those that are performed for acute or chronic 
graft dysfunction 



Pretransplant biopsy 

To judge the quality of a deceased donor organ 
at excision  

To rule out the possibility of disease in live 
donors 

30% of deceased donor kidneys are discarded by 
US Tx centers* 

* Massie AB, Desai NM, Montgomery RA, Singer AL, Segev DL. Improving distribution 
efficiency of hard-to-place deceased donor kidneys: predicting probability of discard or delay. 
Am. J. Transplant. 2010; 10:1613–1620. [PubMed: 20642686] 



Maryland Aggregate pathology Index  

MAPI which is based on comprehensive 
pathologic scoring of both frozen and 
permanent tissue sections, followed by 

sophisticated bioinformatics analysis of the most 
informative morphological para meters 

Munivenkatappa RB, et al. The Maryland aggregate pathology index: a deceased donor kidney 
biopsy scoring system for predicting graft failure. Am. J. Transplant. 2008; 8:2316–2324 
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Glomerulosclerosis 

 periglomerular fibrosis 

TA and/or IF 

Arteriolar hyalinosis  

Arterial wall thickening 

5-year survival was strikingly correlated with 
MAPI scores 



Glomerulosclerosis-GS 

GS (20%) is associated to the presence of DGF 
immediately after transplant, and also to a 
reduced kidney function or long-term graft loss.  

The presence of TA damage inherited from the 
donor, is correlated to subsequent development 
of GS in the recipient 

Howie AJ, Ferreira MA, Lipkin GW, Adu D. Measurement of chronic damage in the donor 
kidney and graft survival. Transplantation .2004; 77 (7): 1058-65 



Protocol renal allograft biopsy 

A controversial issue  

At fixed time points from Tx 

Their role is evolving from research to a clinical 
management tool  

Subclinical pathology (especially SCR) 

Individualization of therapy 





Subclinical Rejection (SCR) 

The presence of histologic features of acute 
rejection on renal biopsy (tubulointerstitial 
mononuclear infiltration ) in the absence of a 
decline in renal function: 

 1-SC-TCMR 

 2-SC-AMR ( very rare) 

B. J. Nankivell∗ and J. R. Chapman.The Significance of Subclinical 
Rejection and the Value of Protocol Biopsies . American Journal of 
Transplantation 2006; 6: 2006–2012 





Histopathological Findings 

The Banff grading on biopsy for the diagnosis of 
SC-TCMR can vary from borderline changes to 
Banff IA/ IB. Banff IIA or higher grades of 
rejection are relatively rare in SC-TCMR 

Subclinical Rejection in Renal Transplantation: Reappraised Transplantation 2016;100: 
1610–1618 



Incidence 

An SCR incidence of 30% in the late 1990s (Rush) 

 

Incidence of SCR with a regimen containing 
tacrolimus and mycophenolate, with or without 
steroids, varies from 2.6% to 25% within the first 
year. 

1-Rush D, Nickerson P, Gough J et al. Beneficial effects of treatment of early 
subclinical rejection: A randomized study. J Am Soc Nephrol 1998; 9: 2129–2134. 
2-Subclinical Rejection in Renal Transplantation: Reappraised Transplantation 
2016;100: 1610–1618 
 



Pre-requisites to justify routine protocol 
 biopsy surveillance for SCR 

Very low risk of graft loss and a low risk of 
morbidity 
Biopsy results must be diagnostically reliable and 
Accurate. 
SCR is detrimental to the allograft. 
If SCR is found, a safe and effective suppressive 
treatment is available. 
The risk-to-benefit ratio is justified by group 
Must be individualized (In steroid avoidance and 
CNI withdrawal programs). 
 



Safety and Value of Protocol Biopsy 

Major complications from protocol 
Biopsy is 1% 
Minor complication rates (which resolve without 
intervention) include gross hematuria and …. is 
3.5% 
Skilled operator using ultrasound guidance and 
an automated gun (rather than a manual needle 
biopsy).  
A 16-gauge needle  
single pass 
Furness PN, Philpott CM, Chorbadjian MT et al. Protocol biopsy of the stable renal 
transplant: Amulticenter study of methods and complication rates. Transplantation 
2003; 76: 969–973. 



Reliability of protocol histology results 

Variability between the pathologist’s 
interpretation occurs using the Banff schema 

Under or over-graded 

Disappointingly resistant to feedback education 

Furness PN, Taub N. International variation in the interpretation of renal 
transplant biopsies: Report of the CERTPAP Project. Kidney Int 2001; 60: 
1998–2012. 



Clinical Utility of Diagnostic Protocol 
Biopsies 

The occurrence of SCR is time-dependent and maximal 
within the first months after Tx , falling to low levels 
after 1 year. 

Interstitial lymphocytic infiltrate usually falls to low 
levels (Banff i1: 10–25% of cortex affected) or resolves 
completely beyond the first year in most compliant 
patients using  CNI who are free of polyoma virus 
nephropathy.  

Persistent SCR beyond 6 months thus represents a 
failure of baseline immunosuppression to control 
residual cellular immune activity. 
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Recurrent and de novo GN 

IFTA from unclear etiology 

Recurrent disease  

BK virus-associated nephropathy 

CNI nephrotoxicity 



Timing of Protocol Biopsies 

IL-2R blocker  

Depleting antibody agents 

High-risk recipients such as those experiencing 

DGF or those with elevated PRA, should undergo 
biopsy around 1 month. 

 A follow-up protocol biopsy should be done at 6 
or 12 months post Tx.  

Subclinical Rejection in Renal Transplantation: Reappraised Transplantation 
2016;100: 1610–1618 



-continued 

Optimum timing of surveillance biopsies depends on 
the pathology sought.  

Biopsies up to 3months from transplant show a higher 
frequency of SCR with a greater incidence of IF/TA 
beyond 6 months and presentation of recurrent 

and de novo GN, TG and CNI toxicity occurring at 
various time points from transplantation.  

Early surveillance biopsy yields the greatest reversible 
pathology while biopsies beyond 1 year serve as 
prognostic indicators of graft survival and help tailor 
immunosuppression according to the individual. 
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The true incidence of kidney graft failure from 
acute rejection remains unclear. A study from 
Mayo Clinic identified specific causes of 
allograft failure in their 1317 recipients.  

The overall incidence of graft loss due to acute 
rejection was 1.3% (18/1317). 

With a mean follow-up of 5 years annual 
allograft loss due to acute rejection 

is 2.4% 

 El-Zoghby ZM, Stegall MD, Lager DJ, et al. Identifying specific causes of 
kidney allograft loss. Am J Transplant. 2009;9:527–535 
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• Decreased prevalence of SCR with potent 
immunosuppression reduces this benefit in 
standard risk recipients, but utility is retained 
when transplanting high-risk patients and for 
monitoring steroid or CNI withdrawal 

 
Heilman RL, Devarapalli Y, Chakkera HA, et al. Impact of subclinical inflammation on the 
development of interstitial fibrosis and tubular atrophy in kidney transplant recipients. 
Am J Transplant 2010; 10: 563–570. 
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Chronic rejection, either T cell– and/or 
antibody-mediated, causes late allograft failure 
in approximately 10% to 20% of renal allograft 
recipients 

El-Zoghby ZM, Stegall MD, Lager DJ, et al. Identifying specific causes 
of kidney allograft loss. Am J Transplant. 2009;9:527–535 
 



Short-term outcomes  
Long-term outcomes :  
  Death with a functioning graft (DWFG) 
  TCMR or AMR 
  Chronic TCMR or AMR 
  CNI toxicity 
  BKV nephritis 
  Recurrent and de novo disease 
  IFTA from unclear etiologies 

Subclinical Rejection in Renal Transplantation: ReappraisedTransplantation 2016;100: 
1610–1618 



Hart A, Smith JM, Skeans MA et al. OPTN/SRTR Annual Data Report 2014: 
Kidney. Am J Transplant. 2016; 16 (Suppl 2): 11-46. 
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The extent to which SCR influences long-term 
allograft dysfunction and survival remains 
controversial. 
It is difficult to compare the true incidence of SCR 
amongst centers because of differing 
immunosuppressive regimens. 
Varying recipient immune risk factors 
Not all transplant centers perform protocol 
biopsies, the timing of which also varies from 
center to center.  
Few studies on SCR have been published over the 
past 2 decades. 





The impact and sequelae of SCR 

1-Is associated with CAN using sequential biopsy 
analysis 

2-Later tubulointerstitial damage 

3-Reduced creatinine clearance 

4-Shorter graft survival  

Unlike clinical acute rejection, SCR does not 
immediately alter serum creatinine. 

Nankivell BJ, Borrows RJ, Fung CL, O’Connell PJ, Allen RD, Chapman JR. Natural history, 
risk factors, and impact of subclinical rejection in kidney transplantation. 
Transplantation 2004; 78: 242–249. 









Between July 1993 and July 2003 

10-year experience 

At day 14 after Tx 

304 patients 

Stable graft function 

incidence of subclinical rejection was 13.2% 

HLA-DR antigen mismatch (odds ratio, 2.39) 
Unrelated donor (odds ratio, 2.10) 



115 patients (37.8%) showed borderline changes 
and 40 patients (13.2%) showed acute rejection 
according to the Banff classification. 

 







Graft survival 

62.3% : subclinical rejection group 

 

93.7% : borderline change groups 

 

96.2% : the normal finding group (88.4% 

 





Importance of SCR 

• Early detection and treatment of SCR, before 
renal dysfunction, improves outcomes 

Kurtkoti J, Sakhuja V, Sud K, et al. The utility of 1- and 3-month 
protocol biopsies on renal allograft function: A randomized 
controlled study. Am J Transplant 2008; 8: 317–323. 



El-Zoghby ZM, Stegall MD, Lager DJ, et al. Identifying specific causes of 
kidney allograft loss. Am J Transplant. 2009;9:527–535 



Significance of IF/TA 

The detection of IF/TA in protocol biopsies 

procured as early as three to six months 
posttransplant in well functioning transplants 
has been correlated with later allograft 
dysfunction and loss. 

Patients with concomitant interstitial 
inflammation and fibrosis may have a greater 
risk of graft dysfunction and loss than those 
patients with fibrosis alone. 

1-Nankivell BJ. Delta analysis of posttransplantation tubulointerstitialdamage.Transplantation 
2004;78(3):434-41. 
2-Moreso F. Subclinical rejection associated with chronic allograft nephropathy in protocol 
biopsies as a risk factor for late graft loss. Am J Transplant 2006;6(4): 747-52.1- 
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Burdick found lymphocytic infiltrates in protocol biopsies 
at 1 and 4 weeks after transplantation from patients 
with normal graft function.  
Termed SCR by Rush using the Banff schema, it occurred in 30% 
of well-functioning  grafts by 3months after transplantation 
using cyclosporine based immunosuppression . 
Nankivell noted SCR in 45.7% at 3 months was associated with 
greater IF/TA by 12 months. 
Legendre confirmed the association of clinically silent persistent 
inflammation with chronic tubulointerstitial damage and others 
have reported impact on survival of fibrosis and inflammation 
compared with fibrosis alone. 



SCR and IF/TA  

Silent progression of IF/TA 

Simultaneous presence of SCR and IF/TA could 
be associated with a poorer graft survival when 
compared with grafts with SCR without IF/TA or 
with grafts with IF/TA but without SCR 



 

Nankivell BJ, Kuypers RJ. Diagnosis and prevention of chronic kidney allograft loss. Lancet. 
2011; 378: 1428-37. 





Treatment of SCR 

Steroids (intravenous or oral).  

Depleting agents (ATG would be restricted 

to those rare and severe cases of SC-TCMR 
involving arteritis or t3 tubulitis).  

Combination of IVIG/ PLEX, Rituximab, and 
Bortezomib in  SC-AMR. 

Subclinical Rejection in Renal Transplantation: ReappraisedTransplantation 
2016;100: 1610–1618 





protocol biopsies with SCR associated with IF/TA 
presented a more severe infiltrate of B 
lymphocytes, a similar degree of T-cell 
activation, and higher IL-10 mRNA levels than 
protocol biopsies with SCR but without chronic 
lesions 





• Increased levels of rejection-associated 
transcripts, including those related to 
interferon,T-cell, B-cell, natural killer cell, and 
macrophage function. Despite this increased 
level of rejection-associated transcripts, 
during a three-year follow-up, only four 
patients (17%) developed AMR 



 

 

Whether gene expression profiles in donor 
biopsy samples might help to assess the quality 
of the organ ? 



gene expression profiles in donor 
biopsy samples 

 
At present, no gene expression profile that 
should prompt a donor kidney to be declined 
has been identified. 

kidneys from African-American donors who 
carry two copies of a genetic variant in APOL1 
associated with FSGS had a significantly shorter 
graft survival. 



Monitoring Patients With SCR 

We do not have a cellular, immunological, 

chemical, or genomic markers that are reliable, 
inexpensive, and reproducible and that can 
correlate with SCR so that a need for a biopsy 
could be eliminated. 

 

                                     Rebiopsy 



Diagnostic Strategies 

No protocol biopsies : vast majority of 
transplant units ( they assume that either SCR is 
unimportant or that is relevant but can be 
controlled by high-dose anti-rejection therapy  

Biopsies only in high-risk individuals : While 
individual selection is easy at the extremes of 
immunological risk, the difficulty arises with the 
large number of intermediate risk individuals— 

Universal screening protocol biopsy program :  



Current endpoints  

FDA : composite of BPAR, graft loss, death, and 
loss to follow up.  

European authorities : renal function at 1 year 

It is time to convince the FDA to use SCR as a 
short-term surrogate marker. 



Summary and Future Research 

SCR results in chronic tubulointerstitial damage, 
impaired renal dysfunction and reduced graft 
survival. It is relatively common and easily and 
safely diagnosed by protocol biopsies. 

Corticosteroid treatment in a single randomized 
clinical trial and other cohort studies 
demonstrated improved structural, functional 
and graft survival outcomes. 
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