
Long-term care
of the renal transplant recipient



Kidney transplantation 

Renal transplantation is the treatment of 
choice for patients with ESRD

• it prolongs survival 

• enhances life quality

• it is cheaper than dialyses  

• further improvements may be achieved with living-
donor transplantation 

• better graft survivals may be obtained with pre-
emptive transplantation

• all patients progressing to ESRD should be evaluated 
for transplantation











Kidney transplantations in Poland 
(1966–2023)

Patients on the Waiting List – 1193*

Poltransplant* data 31.12.2023



Kidney transplantations in Poland  (2000–2023)
deceased vs living donor  









Causes of death with function, 2007–2011
Figure 7.26 (Volume 2)

First-time, kidney-only 

transplant recipients, 

age 18 & older, 2007–

2011, who died with 

functioning graft.

United States Renal Data System

2013 Annual Data Report





N=177 584, 1990-2009





Pre-emptive transplantation as a first-choice approach 

NKF/KDOQI Abecassis, M. et al. Clin J Am Soc Nephrol 2008;3:471-480



Preemtive kidney transplantation 

• Quality of life improvement

• Avoidance of dialysis-associated morbidities (CVD)

• Less DGF & rejection, better long-term patient and graft survival

• Less expensive than dialysis, dialysis avoidance reduces overall 

costs

• Allows an individual to further contribute to society in a 
healthier state

addressing the barriers to PRT
• Limited number of organs from deceased donors (increasing waiting 

time)

• Living donor programs increase number of organs available for Tx 

• Education of patients and medical staff 



When to transplant ? 

• Lowest kidney function not associated with uremia 
symptoms 

• Always individual decision depending of 

– eGFR decline (progression)

– CKD symptoms and their severity

– concomitant diseases severity

– usually eGFR approx. 10 ml/min 

• Preemtive KTx limited by:

• Need for nephrectomy  

• Need for (coronary) angiography 

• Severe proteinuria /active primary disease





Transplantation-associated aspects 
of CDK patient care

Preparation for kidney transplantation 
procedure
Being on the kidney transplant waiting list 

Transplantation

Early complications: 
surgical, immunological, infectious 

Long-term complications of renal transplantation 



Post Tx care includes

Stable graft function maintenance to prevent late loss

Enhancement of recipient survival and quality of life

– recipient qualification and enlisting

– organ handling

– immunosuppression optimization

- monitoring of CNI and MPA concentrations

– kidney transplant monitoring 

– early graft dysfunction diagnosis 

– patient education



High immunological risk patients 

• Leukocyte antigen (HLA) sensitized patients

PRA (panel reactive antibodies test) under estimates   
number of patients with antiHLA antibodies, routine 
application of Luminex ? required 

• Retransplants

• Two-organ transplantations:  SPK , SLK, HTA

• ABO incompatible KT 

• Recipients with historical positive cross-match



• High-dose IVIG 1 to 2 g/kg bw prior to 
transplantation 

• Plasmapheresis (PP) aimed at removing circulating DSA  

• PP plus low-dose IVIG – 100 mg/kg cc

• Rituximab anti-CD20 monoclonal antibody aimed at B-
cells 

• Immunoadsorption

• rATG induction and maintenance immunosuppressive 
agents: Tac, MMF and steroid 

• Imlifidase

Desensitization protocols



• Early allograft function 
– delayed graft function (DGF)
– anty-HLA antibodies prior to 

Tx
– graft quality
– center effect 

• Late graft function 
– maintenance 

immunosupression 
– graft function at 1 year
– acute rejection episodes 
– HLA mismatch 
– de novo anty-HLA Ab
– cold ishemia time (CIT) 
– CMV infection 
– noncompliance

• Non-immunological factors 

– hypertension 

– hyperlipidemia

– hyperfiltration 

– smoking 

– obesity 

– proteinuria 

Factors influencing 
kidney allograft function



Risk factors of late kidney graft loss

Donor factors - the “quality” of the kidney
deceased, non-heart beating, age>60 yrs, female sex , 
CVD, prolonged CIT, DGF

Recipient factors
female sex, „small for size” organ, obesity, CVD, diabetes, 

proteinuria, smoking, non-adherence

Immunological factors 
immunization prior to KTx, poor  HLA matching, inadequate 

immunosuppression 



First post-transplant month

Complications in the early post-operative phase

- delayed graft function (DGF) 

- graft rejection

- primary graft non-function 

- infections

- medications side effects 



Surgical complications affecting
kidney allograft

• Acute occlusion of transplant renal artery or 
vein

• Peritransplant haematoma

• Urinary leak

• Lymphocoele

• Obstructive uropathy

• Renal artery stenosis



Dialysis sessions
prior to and after implantation

• With-in 24 hours before engraftment

• Avoid hypovolemia, 2-3 h, limited ultrafiltration

• After operation HD session 2-3 h, limited UF

• Peritoneal dialysis  - increased risk of fluid leak, 
peritonitis. As an alternative - HD with temporal 
vascular catheter placement  



New onset pain 
in transplanted kidney site

the most common causes of peritransplant pain 

 peritransplant haematoma

 urine leak

 lymphocele 

 infection

 acute rejection



Patients who undergo kidney transplant 

require intense pharmacotherapy
• Switch  from iv to oral medications 

• IS monitoring 

• Other

– antihypertensive drugs

– analgesics 

– anti-infective prophylaxis

– prevention of upper gastrointestinal haemorrhage

– LMWH



Immunosuppressive medications 
side effects 

• Commonly seen in the early post-Tx transplant period 
when the doses and concentrations are highest 

• In case of medication side effects the doses should 
be adjusted or switch to other medication should be 
considered 

• Toxic effects of  CsA or Tac may be associated with 
drug interaction with concomitant medications (e.g. 
metabolised by  cytochrome  P450 – clarithromycin, 
ketokonazole)



Use generic compounds only if certified by an 
independent regulatory agency to meet each of the 

following criteria

- contains the same active ingredient

- is identical in strength, form, route of administration; 

- has the same use indications; 

- was bioequivalent in appropriate bioavailability studies; 

- meets the same batch requirements for identity, strength, 
purity, and quality; 

- is manufactured under strict standards. 

when compared to the reference compound



Transplants with delayed graft 
function (DGF), by donor type

Patients age 18 & 

older with functioning 

graft at discharge.

and what may be hiding under DGF......



Expanded criteria donor (ECD) 
25% of organs harvested in Poland

• Donor > 60 yrs

or 

• Donor between  50 and 59 years and fulfilling two 
additional criteria:

• known to have hypertension 

• with recent serum creatinine > 1.5 mg%

• died due to cerebral stroke

Mentioned criteria increase by 70% the risk for 
kidney allograft loss

Port FK., Transplantation 2002



Monitoring kidney allograft function

serum creatinine and eGFR

- creatinine  usually reaches serum creatinine  < 1.5 mg/dl

- the rise of 0.3 mg/dl or 25% from baseline value is 
regarded as significant and requires further evaluation

proteinuria

- new-onset P requires further evaluation 

biopsy

- surveillance or on indication



Above 60% of kidney recipients experience  graft 
function  of eGFR below 60ml/min/1.73 m2

Marcén R et al. Transplant Proc 2005; 37:3718



Causes of graft function deterioration 

Prerenal
• hypovolemia, heart failure
Renal
• acute rejection
• primary disease relapse 
• chronic rejection 
• BK nephropathy 
• de novo glomerulonephritis 
• urinary tract infection 
• medications nephrotoxicity 
Postrenal 
• urinary tract obstruction below the kidney



Clinical evaluation

- dehydration 

- uncontrolled hypertension 

Infections

- viral

- bacterial

Deteriorating 

graft function

Graft biopsy 

light  microscope 

evaluation 

ME

Laboratory evaluation

- urinalysis  

- DSA

US

- obstruction 

- blood flow

Medications 
- CNI concentration 

- MPA AUC

- compliance 

- concomitant medications 

nephrototicity

C4d staining 
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Fernandez-Fresnedo G et al. Nephrol Dial Transplant 2004. 

Proteinuria as predictor 
of graft and patient survival





Transplantation. 91(9S):S4-S25, May 15, 2011



Acute rejection 

• Alloantigen-driven  inflammation of the graft   

• Commonly occurs within first post-transplant  three months 

• Usually presents as at least 25% rise  of serum creatinine,  rarely 
accompanied by clinical symptoms: diminished urine output, graft 
tenderness and swelling, mild fever, hypertension  

• The immune response to a transplanted organ consists of both 
cellular (lymphocyte mediated) and humoral (antibody mediated) 
mechanisms 

• Diagnosis of rejection is based upon allograft biopsy 

• 70% of cases acute cellular rejection 

• AMR as component of acute cellular rejection - 25% of cases 

• 5–7%  of cases  isolated  antibody–mediated rejection (AMR)





N=48 179, 2000-2007

Acute rejection associates with increased risk of 
allograft loss





Late acute rejection 

• Usually depends on suboptimal immunosuppression, 
commonly diagnosed between 1 and 2 post-
transplant year, in noncompliant recipients taking 
medications irregularly 

• Rarely diagnosed clinically – 1%

• In recipients with protocol biopsies performed, the 
incidence of subclinical late acute rejections 
reaches 12-28%

• late acute rejection poorly reacts to steroids 
treatment, increases risk of chronic AMR and graft 
loss



Thrombotic microangiopathy (TMA) 
after transplantation

• Presentation – days to year after engraftment  

(usually  3-6 months  post  Tx)

• Either clinically overt or presenting as HUS

• The incidence in transplanted kidney varies between  4 and 14% 

TMA relapse

• recurrence according to genetic mutation of complement factors 
H/I/B, C3, MCP, THBD  

• antibodies: anti-H, anti-ADAMTS13, lupus anticoagulant, scleroderma 

De novo TMA in transplanted kidney 

• calcineurin inhibitors 

• mTOR inhibitors 

• antibody mediated rejection (AMR)

• viral infections  (CMV, HCV, parvovirus B19)

• pregnancy



atypical HUS (aHUS) relapse

• under-diagnosed as primary kidney disease

• usually relapses with-in first post-Tx months 

• diagnosed upon kidney biopsy  (TMA without 
laboratory signs of HUS)

• usually results in graft loss 

• CNI-free immunosuppressive regimen does not 
preclude aHUS relapse



Kidney allograft loss 
Early < 6 months

– technical/surgical  complications

– severe acute rejection

– poor graft quality

– first-year graft survival exceeds 90% 

Late graft loss 3%-5% per year
– death with the functioning graft 

– chronic graft dysfunction 

– relapse of primary disease

20%-40% of patients on the waiting list require 
retransplant







Czynniki ryzyka progresji po 1 roku: kolejny przeszczep, płeć żeńska, 

niestosowanie rATG, białkomocz 



Chronic allograft dysfunction 

• Chronic AMR

• Late acute rejection 

• Acute interstitial nephritis of other causes (bacterial)

• Relapse or de novo glomerulonephritis 

• BK nehropathy, other viral infections 

• PTLD

• Medications nephrotoxicity 

• Urological complications   

• Vascular complications (RAS, TMA)



Differential of the key reason for allograft 
dysfunction allows therapeutic intervention 
and slowing the progression 

Biopsy is the gold standard in the diagnosis of 
allografted kidney dysfunction 



Natural course of antibody-mediated rejection







Therapeutic drug monitoring

Clinical practice of measuring specific drugs at 
designated intervals to maintain a concentrations

• Methods 
• EMIT, FPIA, TDx

• HPLC

• LC/MC

– monitoring drug effect (pharmacodynamics)

– evaluating for pharmacogenetics 







Glomerulonephritis of the transplant

• relaps ? de novo? undefined ? 
• Clinical presentation: proteinuria, 

erythrocyturia, hypertension, failing graft 
• Differential of GN and chronic rejection 
• Diagnosis based on biopsy with IFL, ME
• In protocol biopsies early relapse may be 

diagnosed before clinical presentation 



IS regimen does not influence the risk 
of relapse and graft deterioration 

Mulay AV American Journal of Transplantation 2009;9:804-811

FSGS

IgAN

NM

MPGN

LN

other GN

undefined GN

0 vs Aza vs MMF

0 vs CsA vs Tac

0 vs Sir

0 vs pred 
ns



10 vs 70%

The impact of post-transplant glomerulopathy 
on the long-term graft survival

Chailimpamontree W.  J Am Soc Nephrol. 2009 



Clinical indications for graftectomy

- hematuria
- Proteinuria 
- Graft swelling and tenderness 
- Recurrent UTI
- Uncontrolled hypertansion 
- Chronic inflamation 
- Resistance to ESA reatment
- FUO



test With-in first year From second year

Serum creatine, eGFR 1-2 months 3 months

Urinalysis

proteinuria

1-2 months 3 months

Whole blood count 1-2 months 3 months

Fasting glucose 1-2 months 3 months

Lipids 6 Months 6 months

BKV, EBV, CMV DNA 3 months 6 months

Calcium, phosphates 3 months 3 months

IS concentrations 1-2 months 3 months

DSA 3 months 12 months

Abdominal and gfaft US When indicated 12 months

Chest X ray Wlen indicated 12 months

Standard evaluations  in outpatient care for Ktx recispients


