
                  

 Recognize the concept of renal allograft. 
 Describe the pathology of rejection 
 Differentiate between acute and chronic rejection. 
 Recognize the principal infections inherent to renal transplantation. 
 Recognize  acute and chronic drug toxicity. 
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*Important     *Doctor notes 

Renal allograft

تعود ھذه الصورة لبدایة زراعة الأعضاء وھي مذكورة في أحد روایات الروم الكاثولیك في القرن الثالث 
المیلادي من قبل الطبیبان دمیان وقزمان والتي  تعود أصولھم إلى أصول عربیة ، حیث تم استبدال قدم الشماس 

الروماني بقدم أثیوبي متوفى 



Overview Very important

*C4d useful markers of antibody-mediated rejection in solid organ transplants.



Introduction

❖ The major barrier to transplantation of organs 
from one individual to another of the same 
species (allograft) is immunological 
rejection of the transplanted tissue. 

❖ The word allograft refers to transplantation 
of organs within the same species while 
xenografts refer to transplantation between 
different species. 

❖ Rejection is a complex phenomenon 
involving both cell and antibody mediated 
hypersensitivity reactions directed against the 
histocompatibility molecules of the foreign 
graft. 

❖ The key to successful transplantation has been 
the development of therapies (drugs) that 
prevent or minimize rejection.* 

❖ Rejection of allograft is a response mainly to 
MHC molecules which are so polymorphic that 
most individuals in an outbred population 
differ in at least some of MHC molecule they 
express, except identical twins**.

Renal 
transplantation 

Note the two end-
stage native kidneys in 

normal position, the 
atrophic first donor 
kidney (lower left), 

and the larger second 
donor kidney (lower 

right)

*Extra:Since these drugs affect rejection they shouldn’t always be taken because they might affect the 
immune system making it unable to defend properly. 
**لذلك قبل اجراء العملیة یتم التأكد من تطابق او  على الأقل وجود تشابھ للحد من الضرر وسھیل قبول الجسم العضو بالنسبة للتوائم المتماثلة نسبة 
الفرق بینھم قلیلة جدا وبالتالي نسبة الضرر وعدم قبول الجسم للعضو تقل أیضا



● There are two main mechanism by which the host immune system 
recognizes and response to the MHC molecules on the graft: 

1-Direct recognition: 
      Host cells1 directly recognize the allogenic 
(foreign)(pathogen) MHC molecules that are 
expressed on graft cells. Direct recognition of the 
allogeneic MHC is essential an immunologic cross-
reaction.(Most common graft cell recognize is 
dendritic cell, due to high level of MHC molecules) 
Mechanism of direct recognition: the most 
important consequence of direct recognition is:   

a.  activation of host CD8+T cells2 by 
recognizing class1 MHC (HLA-A, -B) 
molecules in the graft 

b. Then CD8 T cells differentiate into 
CTLs (cytotoxic T lymphocytes) Kill the 
cells. 

c.  CD4+ helper T cells may be triggered 
into proliferation and cytokine 
production by: recognition of donor 
class11 MHC (HLA-D) molecules and 
drive an inflammatory response. 

d. This Activated in acute mainly  

2-indirect recognition:  
In this pathway CD4+ T cells 
recognize donor class2 MHC 
molecules after these 
molecules are picked up and 
processed, they are present 
by the hosts own APCs, the 
CD4+ will recognize it and 
secret cytokines that induce 
inflammation and damage 
the graft (anti-body here play 
role) 
- This Activated in chronic 
mainly  
- CD4 recognizes MHC2 
molecules. 
- CD8 recognizes MHC1 
molecules.



Effector mechanism of graft rejection: 
Both T cells  and antibodies reactive with the graft are involved in 
the rejection of most solid-organ allograft 

T-Cell-Mediated Rejection:                           
A- Cytotoxic T cells directly kill cell in grafted tissue causing parenchymal and 
endothelial cells damage.  
B. Results in thrombosis and graft ischemia.  
C. CD4 T-cells secrete cytokines that cause infiltration of inflammatory cells and 
activations of macrophages that cause damage. 

Antibody-Mediated Rejection 
A.  Antibody directed against Graft MHC  
B.  activation of complement   
C. Vascular injury and recruitment of leukocytes  
D. Thrombosis and ischemia  
E. endothelial damage  Destruction.



The Banff Classification: Diagnostic Categories  
Rejection reaction has been classified as Hyperacute, acute, chronic 

❖ Normal 
❖ Hyperacute Rejection (Antibody-mediated) 
❖ Borderline changes (“very mild acute rejection”) 
❖ Acute Rejection (Tcell, Antibody-mediated) 
❖ Chronic Rejection 
❖ Others  

Hyperacute Rejection (Antibody mediated endothelial 
damage) May be natural IgM 

Occurs within minutes to a few hours after transplantation in a 
presensitized host and is typically recognized by the surgeon 
just after the vascular anastomosis is completed. Grossly, the 
kidney becomes cyanotic , mottled, flaccid, may excrete a few 
drops of bloody fluid Microscopically, there is widespread 
acute arteritis and arteriolitis, vessel thrombosis and ischemic 
necrosis. 
Occurs very fast due to circulating antibodies  

Subtotal renal 
infarction due to 

hyperacute 
(antibody-mediated) 

rejection.

Borderline Changes (Suspicious for acute rejection) 

1-4 cells

Normal 

In this case we’ll talk to the clinician 
to treat the patient: 
● If the creatinine is increased, 

we will treat him as it is an 
acute T-cell mediated 
rejection, give him 
(immunosuppressant), لأننا 
 بالمجھر نشوف بس منطقة وحدة من مناطق
 acute) كثیرة في الكلیة اللي ممكن تكون
T-cell mediated rejection).  

● If the creatinine is normal, we 
will wait. 

Blood vessel Tubule 



Acute rejection 
The interstitial 

infiltrate consists  
of T cells mainly.

Acute rejection (T-cell mediated)  

Acute rejection may occur within days to weeks and 
sometimes after months or years later. It can be due to 
either: 

1. cellular rejection =>Most common, 
accompanied by clinical signs of renal failure. 
Histologically; shows extensive CD4+ & CD8+ T 
cell marked by edema and mild interstitial 
mononuclear (lymphocytes)hemorrhage Could 
lead to focal tubular necrosis, endarteritis , 
Parenchymal injury.  we should take a biopsy to 
distinguish between rejection and drug toxicity 
Patient typically respond promptly to increase 
immunosuppressive therapy. 

2. humoral / vascular rejection => associated 
with vasculitis.caused by antidoron antibodies 
Histologically; necrotizing vasculitis with 
endothelial cell necrosis, neutrophilic 
infiltration, deposing of antibodies, fibrin, 
thrombosis 

Severe 
acute 
rejection 
of donor 
kidney. 
Focal 
infarcts are 
present.



Important

Normal 

Normal 

a finding termed 
endotheliitis or intimal  
arteritis.

- (1) But not the whole wall. 
- (2) occurring across the entire wall. 
- In acute grade 3 antibody mediated rejection there’s a marker C4D complement. 

1

2



❖ Chronic Allograft Nephropathy:

Severe chronic rejection. 
(graft arteriopathy). Note 
the severe parenchymal 
atrophy and the thick-walled 
arteries.

Chronic/ sclerosing allograft 
nephropathy or transplant 
arteriopathy.  
An example of Grade II-III is 
characterized by a diffuse increase in 
interstitial tissue and marked tubular 
atrophy as seen on this trichrome stain.

Chronic/ sclerosing allograft nephropathy.  
The classical lesion of chronic transplant vasculopathy is a circumferential 

proliferation of myointimal cells with an intact internal elastic lamina.

-Presents late after transplantation (months to years) 
with a progressive rise in serum creatinine  levels.  
Chronic rejection is dominated by vascular changes, 
interstitial fibrosis and loss of renal 
parenchyma,gradual  narrowing  of  graft 
blood  vessels graft arteriosclerosis. Chronic 
rejection does not respond  to standard 
immunosuppression treatment.( it means all the 
previous types they are respond ) 

- Grade I  (Mild) 
-  Grade II 

(Moderate) 
-  Grade III (Severe)



Treatment based on Banff classification
● Normal, Suspicious                      No Treatment 
● Grade I                                         Treat if clinical signs + 
● Grade II                                        Treat 
● Grade III                                       Treat or Abandon 
● Cyclosporine toxicity                     Reduce Cyclosporine 
● Acute Tubular Necrosis                Await recovery or treat 
● Chronic rejection                          Temporize  

1-Infections : Recurrent or De Novo GN disease 2-Drug Toxicity

Conclusion 
The Banff classification has proposed a 
schema for interpretation and gradation of 
the histological findings in renal allograft 
biopsies that can be used as an indication 
for therapeutic consequences and expected 
graft survival.

What are the outcomes of theses treatments? 

How you will stopping it?  

One strategy is to prevent  host  T  cells  from  receiving  costimulatory  signals from  
donor  DCs  during  the  initial  phase  of  sensitization. This can be accomplished by 
administration of agents that block the interaction of the B7 molecules on the 
DCs of the graft and the CD28 receptor on host T cells, which, by interrupting  
the  second  signal  for  T  cell  activation,  induces either T cell apoptosis or anergy.



Histopathology Of Renal Transplantation

Condition Hyperacute 
rejection

Borderline 
changes

Acute 
rejection 
Grade I

Acute 
rejection 
Grade IIA

Chronic 
Rejection

Picture

Prominent 
Features

- Hemorrhage, 
fibrinoid 
necrosis 
- Vessel 
thrombosis 
- Later stage: 
polymorph 
infiltration 
within  
arterioles,  
glomeruli,  and 
peritubular  
capillaries

Tubular 
interstitial 
inflammation 
(few 
lymphocytes) 
a little bit of 
tubulitis

- Mononuclear 
interstitial 
inflammation 
- Tubulitis

Mild to 
moderate 
intimal 
arteritis.

- Double 
contours(means 
double 
basement 
membrane) 
along 
glomerular 
capillary loops 
(Transplant 
glomerulopathy
). 
- Interstitial 
fibrosis. 

Notes

○ In acute rejection grade I you’ll see moderate tubulitis in grade A, and severe 
tubulitis in grade B. 

○ In acute rejection the interstitial infiltrate consists mainly of T cells. 
○ In acute rejection grade IIB you’ll see severe intimal arteritis (it will be filled 

with lymphocytes) 
○ There is marked tubular atrophy in chronic rejection. 
○ There is narrowing of lumen of vessels in chronic rejection caused by 

circumferential proliferation of myointimal cells with an intact internal 
elastic lamina. (In malignant hypertension there are layers of the elastic 
layer) 

Hemorrhage

Few lymphocytes Few lymphocytes
Few lymphocytes in the 
artery indicating grade 
IIA

Double contour

Important



Histopathology Of Renal Transplantation

Condition Polyomavirus 
infection

Cytomegalovir
us infection

Acute drug 
toxicity

Chronic drug 
toxicity

Picture

Prominent 
Features

- Ground glassy 
appearance. 
- Nuclei.

- Increased cell 
size. 
- Inflammatory 
infiltrate.

Isometric 
vacuoles in 
tubular 
epithelial 
cells.

- Nodular 
hyaline in the 
wall of blood 
vessel. 
- Interstitial 
fibrosis.

Notes

○ Special stains are used for the investigation of polyomavirus 
infection. 

○ Polyomavirus in tubules(Distal mainly, while 
cytomegalovirus can be anywhere (not specific) 

○ Ischemia may cause isometric vacuoles as well so we should check 
the drug level in the blood to know the etiology whether it’s 
ischemia or drug toxicity. 

Glassy appearance
Cytomegaly

Isometric vacuoles

Important





1- A cyanotic kidney is a feature of? 
A. Normal kidneys 
B. Acute rejection 
C. Chronic rejection 
D. Hyperacute rejection 

2- Which of the following is T-cell mediated?  
A. Normal kidneys 
B. Acute rejection 
C. A&B 
D. Hyperacute rejection 

3- Vasculitis is associated with? 
A. Normal kidneys 
B. Acute rejection 
C. Chronic rejection 
D. Hyperacute rejection 

4- We can see mild intimal arteritis in:  
A. Grade IA  
B. Grade IB  
C. Grade IIA 
D. Grade III 

5- A patient had a successful renal transplant and in a year he bad 
routine check up that revealed progressively high serum creatinine 
levels. What could that be an indication of? 
A. Normal kidneys 
B. Acute rejection 
C. Chronic rejection 
D. Hyperacute rejection 

 Answers:  
1-D 
2-B 
3-B 
4-C 
5-C



6- We can see fibrinoid necrosis in:  
A. Grade IA  
B. Borderline changes 
C. Grade IIB  
D. Grade III 

7- Where can we see double contour?  
A. Chronic allograft nephropathy 
B. Amyloidosis 
C. DDD 
D. RPGN 

8- Hyperacute rejection lead to? 
A.Ischemic necrosis 
B.Interstitial fibrosis 
C.Endotheliitis  
D.Atrophy 

9- A patient had an infection after his kidney transplant. Histological picture shows 
infiltration throughout the glomeruli, tubules and interstitium, what infection could that 
be?  
A. TB  
B. Polyomavirus 
C. Cytomegalovirus 

10- A patient had an infection after his kidney transplant. Histological picture shows 
ground glass appearance, what infection could that be? 
A. TB  
B. Polyoma  
C. Cytomegalovirus 

11-An 18 year old female had a renal transplantation 1 year ago due to end-stage 
kidney disease with unknown etiology. Her serum creatinine was high. A renal biopsy 
was taken, showed tubulointerstitial inflammation with lymphocytes. What is the 
diagnosis?(important)  

 A) Acute antibody mediated rejection 
 B) Acute cellular rejection 
 C) Chronic rejection  
 D) Recurrence of original disease Answers: 

6- D 
7- A  
8- A  
9- C 
10- B  
11-B



زمیلاتي وزملائي أعضاء تیم الباثولوجي  
نھنئكم على قرب انتھاء السنة الأولى مقدرین لكم جھودكم الرائعة والمخلصة لھذا التیم 

تعاونكم سر نجاح التیم واحترامكم لأوقات تسلیم المحاضرة وبذل أفضل مالدیكم 
نتفق معكم إنھا تجربة بسیطة إلا أنھا حسّنت وصقلت جوانب عدیدة في شخصیة كلاً مناّ من أھمھا 
آلتواصل ، العمل ضمن فریق ، احترام مواعید التسلیم  والتمیز المعرفي في المادة  والكثیر...  
ونوّد تبشیركم بوصول تغذیة راجعة إیجابیة للمحاضرات السابقة من قبل عدد كبیر من الدفعة  

 ❤ شكراً لكم من القلب ووفقكم اللھ أینما كُنتمُ 
وتذكروا أن عملنا ھذا سوف یترك أثراً جیداً للدفعات الأعوام القادمة بإذن اللھ ... 

كما نود أن نشكر جمیع من عمل في التیم من بدایة السنة سواء قادة أو أعضاء فلَوَلا توجیھاتكم 
ونصائحكم لم نصل إلى ھنا.  

كونوا بخیر دائماً،،، 
القادة 

                                                    

                  
                                            فاطمة بالشرف                         عبداللھ العمر 

الأعضاء   
        

منصور العبرة 
محمد الأصقه 
عبدالجبار اليماني 
عبدالله المعيذر 
معن شكر 

سيف المشاري 
عبدالعزيز الجهني 
محمد العمر 
خالد المطيري 

عبدالعزيز العبدالكريم 
ماجد الجهني 
أنس السيف 
راكان الغنيم 
فايز الدرسوني 
خالد العقيلي 
بندر الجماز 
طارق العلوان 
سلطان بن عبيد 
تركي الشمري 
سعد الفوزان 
أحمد الصبي

                                                                                 

ریناد الغریبي 
منیرة المسعد 

شوق القحطاني 
رزان الزھراني 
بتول الرحیمي 
فاطمة الدیحان 

الجوھرة الشنیفي 
نورة القاضي 
غادة الحیدري 

بلقیس الراجحي 
غرام جلیدان 
آلاء الصویغ 
الفھدة السلیم  
شیرین حمادي 

رناد الفرم 
نورة الحربي 
میعاد النفیعي 
مجد البراك 
رھام الحلبي 


