¥
d
!
1
i

Vs
-

y '3
@
g

K

.ir
P 4

%

N

N\
*K

[ 3

x

.
7oA\

J

& u*n‘h
r 1 ‘ ’
0. 9% 00~

-
.‘
b4
>
®x
o*
5
N
A
Sl JB (e (g234

D
4
®
»
®
v

Q.

~.* ;’
9‘3‘;
<
Ry

%
B x
5 OBy Ol

!.
L

N
AX

N

NI Z kg
TROOR]
2\!.*". w“# N

\ U
44
xa NG
Xebe
‘_‘
,f‘.‘ ¥

L&
X

N
P "4

x
R
X
»>
K
[

bd

®
»

%3

4..‘.

»
37

.

.
®
*

b!n«:‘
Renal allograft
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Recognize the concept of renal allograft.

Describe the pathology of rejection

Recognize the principal infections inherent to renal transplantation.

Differentiate between acute and chronic rejection.
Recognize acute and chronic drug toxicity.
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Doctor notes

*Important
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Redness, hemorrhage and
Necrosis
Due to circulating antibodies

Hyper-acute rejection

Borderline <4 cells per tubule
Normal blood vessels /" ayade 1A 510 cells

‘ Grade1B more than 10 cells

Acute rejection T-cells and antibodies /

Grade 2A less inflammation

\ Changed blood vessels |

Grade 2B more inflammation

Renal transplantation
(Most important to differentiate

A Mild - moderate - sever
between rejection and non

Grade 3 whole wall in inflamed
or

Fibrinoid necrosis or antibody
mediated rejection

“marker compliment c4d*

Double contour

Narrowing of lumen of the
blood vessels by fibroblast p,
macrophages and lymphocytes

ectinl Depeqqing Upon howmuch  Transplant glomerulopathy
interstitial fibrosis we have,
— atrophy and glomeruler ] Transplant arteriopathy
J sclerosis {_(Chronic allograph nephrology)
Interstitial fibrosis
(Streaks of fibrosis)
Means areas of fibrosis
And areas that are normal
Chronic
Arterioles

Hyaline deposits

Drug toxicity

| Infections

isometric vacuolization ~ Tubules

Fibrinoid necrosis Arterioles

Pelyoma

Can occur anytime
Cytomegalovirus
(Can occur anywhere

3 months after the
transplantation

Mostly in distal tubules

*C4qd useful markers of antibody-mediated rejection in solid organ transplants.



Introduction

L)

L)

L)

L)

L)

L)

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

Graft Rejection

DIRECT PATHWAY INDIRECT PATHWAY

Graft Recipient's

cells antigen-presenting cell

e

CD4+ helper T cells

\ T

% RENAL TUBULE RENAL BLOOD VESSELS ‘—J

® Elsevier. Kumar et al: Basic 8e - www. com
While it is the host that usually rejects the graft, note that the graft can “reject” the host (as in graft vs. host
disease) — this happens when T-cells from the graft react against the host tissues

| 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

. 1-Direct recognition: I
: Host cellst 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 | I
. dendritic cell, due to high level of MHC molecules) ! :
. Mechanism of direct recognition: the most | :
' important consequence of direct recognition is: | secret cytokines that induce |
| a. activation of host CD8+T cells2 by | inflammation and damage
recognizing class1t MHC (HLA-A, -B) | the graft (anti-body here play
: | E
! ! I
. ! .
I ! I
. ! .
| | :
! ! I
. ! .
I ! I
. ! .
| | :
! ! I

drive an inflammatory response.
d. This Activated in acute mainly

i molecules in the graft | role)

3 b. Then CD8 T cells differentiate into | - This Activated in chronic
! CTLs (cytotoxic T lymphocytes) Kill the | mainly

| cells. | - CD4 recognizes MHC2

Z c. CD4+ helper T cells may be triggered |

| : ; : i | molecules.

. into proliferation and cytokine ' .

| production by: recognition of donor | -CD 8 recognizes MHC1

j class11 MHC (HLA-D) molecules and i 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.

Tora

& ¥

IFN-y Lymphotoxin-o

Activated
macrophage

NK cell or
macrophage

Fc receptor



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

Hypel'acute Rej ection (Antibody mediated endothelial
damage) May be natural IgM

XX

*

e

00’

R/
00’

*%

J/
0’0

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.

circulating antibodies

Subtotal renal
infarction due to

Complement activation, endothelial damage,
inflammation and thrombosis

Blood Endothelial
vessel

hyperacute
\ . (antibody-mediated)
| — rejection.
Alloantigen 7 Circulating alloantigen-
(e.g., blood group antigen) specific antibody
Normal
. e I___._________f‘_.___.
Borderline Changes (Suspicious for acute rejection) | In this case we’ll talk to the clinician
| to treat the patient:
i e  Ifthe creatinine is increased,
Blood vessel Tubule ' we will treat him as it is an

1-4 cells will wait.

|

|

|
i |
i acute T-cell mediated !
i rejection, give him ; !
i (immunosuppressant), WY !
i Chalia (e 8an 5 Adlate G ol peaally |
i 0S8 (San AN 35,5 (acute |
i T-cell mediated rejection). !
| e Ifthe creatinine is normal, we !
i !
i |



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.

,__________________________

A Alloantigen-specific CD8* and CD4* T cells

@ Cytokines
]

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.

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

Recruitment
of macrophages
and neutrophils

. Macrophage

Parenchymal cell damage
Interstitial inflammation

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

Acute rejection
The interstitial
infiltrate consists
of T cells mainly.
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The Banff classification of acute rejection

Mononuclear
interstitial
inflammation(>25
%).

e

=»  Moderate tubulitis. Q;x X
(5to010)

Mononuclear
interstitial
inflammation(>25
%)

G
=>  Severe
tubulitis(>10)

Mild to Moderate
intimal arteritis

Severe intimal
arteritis’

2 oo TTTTT T

Transmural E Notes: Important .

arteritis and /OI‘ ! -The more interstitial inflammation |

0 o 0 i and the more tubulitis we have the |

Grade III ﬁbl’lflOld Necrosis. E higher the grade. g
a finding termed | -Acute grade I&I1 are T cell :

ce o . . *ato thilo Qe s v T !

endotheliitis or intimal : m](]dldu]('l \1\ 11]11( (ndl(.ll( 1%1 can be T !

e 1 cell mediated or antibodies 1

arterits. : mediated rejection. |

- (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.



st Chronic Allograft Nephropathy:

-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 .

. (graft arteriopathy). Note
parenchyma,gradual narrowing of graft the severe parenchymal
blood vessels graft arteriosclerosis. Chronic atrophy and the thick-walled
rejection does not respond to standard arteries.
immunosuppression treatment.( it means all the
previous types they are respond )

Blood vessel Antibody binding
to endothelial
" antigens )-3

Severe chronic rejection.

Chronic inflammatory reaction
in vessel wall

Intimal smooth muscle

proliferation

- GradeI (Mild)

Cyrokmes Vessel occlusion
é - Gradell
K ‘_/ II:;:::gzn (MOderate)
CD4+ T cell
\.4// 9 Cytokines - GI‘ade III (Severe)

_________________________________________________________________________________________

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. :



Treatment based on Banff classification

Normal, Suspicious No Treatment
e Gradel Treat if clinical signs +
e Gradell Treat
e GradeIII Treat or Abandon
e Cyclosporine toxicity Reduce Cyclosporine
e Acute Tubular Necrosis Await recovery or treat
e Chronic rejection Temporize

What are the outcomes of theses treatments?

1-Infections : Recurrent or De Novo GN disease 2_Drug TOXiCity

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.

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.
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.rs Hyperacute Borderline Acut.e écut.e Chronic
Condition reiection changes rejection rejection Reiection
J 8 Grade I Grade ITA J
Picture
- Hemorrhage, | Tubular - Mononuclear | Mild to _ _I_n_l P gﬁf ri[_l
fibrinoid interstitial interstitial moderate - Double
necrosis inflammation | inflammation | intimal contours(means
- Vessel (few - Tubulitis arteritis. gg:glrf ent
thrombosis lymphocytes) membrane)
Prominent | - Later stage: a little bit of a%ong ,
Features pol-ymo?ph tubulitis %a(;)rilillilnr;/ ?;ops
infiltration (Transplant
within glomerulopathy
arterioles, ). N
glomeruli, and h{)r;gesliztltlal
peritubular )
capillaries
o In acute rejection grade I you’ll see moderate tubulitis in grade A, and severe
tubulitis in grade B.
o  In acute rejection the interstitial infiltrate consists mainly of T cells.
o In acute rejection grade IIB you’ll see severe intimal arteritis (it will be filled
with lymphocytes)
Notes o  There is marked tubular atrophy in chronic rejection.

o 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)




C .rs Polyomavirus | Cytomegalovir | Acute drug | Chronic drug
ondition . . . . . . . .
infection us infection toxicity toxicity
Picture
- Ground glassy | - Increased cell Isometric - Nodular
appearance. size. vacuoles in hyaline in the
Prominent | - Nuclei. - Inflammatory | tubular wall of blood
Features infiltrate. epithelial vessel.
cells. - Interstitial
fibrosis.
o  Special stains are used for the investigation of polyomavirus
infection.
o Polyomavirus in tubules(Distal mainly, while
cytomegalovirus can be anywhere (not specific)
Notes o 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.




SUMMARY
RECOGNITION AND REJECTION OF

TRANSPLANTS

* Rejection of solid organ transplants is initiated mainly by host
T cells that recognize the foreign HLA antigens of the graft,
either directly (on APCs in the graft) or indirectly (after uptake
and presentation by host APCs).

* Types and mechanisms of rejection of solid organ grafts are as
follows:

Hyperacute rejection: Preformed anti-donor antibodies bind
to graft endothelium immediately after transplantation,
leading to thrombosis, ischemic damage, and rapid graft
failure.

» Acute cellular rejection: T cells destroy graft parenchyma (and

vessels) by cytotoxicity and inflammatory reactions.

» Acute antibody-mediated (humoral) rejection: Antibodies damage

graft vasculature.

Chronic rejection: Dominated by arteriosclerosis, this type is
caused by T cell activation and antibodies. The T cells may
secrete cytokines that induce proliferation of vascular
smooth muscle cells, and the antibodies cause endothelial
injury. The vascular lesions and T cell reactions cause paren-
chymal fibrosis.

* Treatment of graft rejection relies on immunosuppressive
drugs, which inhibit immune responses against the graft.

* Transplantation of hematopoietic stem cells (HSCs) requires
careful matching of donor and recipient and is often compli-
cated by graft-vs-host disease (GVHD) and immune deficiency.



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 lIA

D. Grade lli

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



6- We can see fibrinoid necrosis in:
A. Grade |IA

B. Borderline changes
C. Grade IIB
D. Grade lll

7- Where can we see double contour?
A. Chronic allograft nephropathy

B. Amyloidosis

C.DDD

D. RPGN

8- Hyperacute rejection lead to?
A.lschemic 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)

gl
A) Acute antibody mediated rejection qué
B) Acute cellular rejection V-8
C) Chronic rejection g:é

D) Recurrence of original disease 'SIOMSUY
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