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Graft Survival

Graft Survival : Donor type
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Causes of allograft loss

Death Chronic Recurrent  Infection

Alpgraft  Disaase
Mephropathry

The UNOS Scientific Renal Transplant Registry--2000.



Post-transplant renal function in the first year
predicts long-term kidney transplant survival

12 24 36 48

Time of post-transplant, months

Hariharan S et al . KI 2002 Jul;62(1):311-8.




Time-course of renal
tubulointerstitial damage

Mean Banff score

2

1.5+

1-

—m— Chronic interstitial fibrosis
0.5-

——o— Tubular atrophy

Nankivell: Transplantation,

Volume 78(3).August 15,
2004.434-441

T T T T T 1
0 1 2 3 4 5-6 7-10

Years after transplantation



Pathogenesis of Chronic Allograft
Nephropathy

Immunologic factors

Poor HLA matching and
previous sensitization

Delayed graft
{ function

Episodes of acute rejection

I =

Subacute and chronic
alloimmune response

“ Noncompliance
of patient

Suboptimal
immunosuppression

Chronic
allograft
nephropathy

D

S

\\ Hyperlipidemia
Chronic toxic effects of

Monimmunologic factors

Older donor or
poor graft quality

Brain-death injury,
preservation injury,

‘ or ischemic injury

Acute peritransplantational
injuries
Delayed graft function

Hypertension

cyclosporine or tacrolimus

Pascual M et al. N Engl J Med 2002;346:580-590




- an we improve grait
al?

1.Diagnosis and treatment of subclinical
rejection

2.Conversion from CNI to TOR
Inhibitors/PSI

3.Treatment of proteinuria
4.Treatment of chronic humoral rejection




Increased chronic interstitial fibrosis according to
severity of sub clinical rejection

Nankivell, Brian J

et al
Transplantation
2004

Chronic interstitial fibrosis score
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Beneficial effects of treatment of early sub clinical
rejection: a randomized study

Rush et al Manitoba, Canada . JASN 1998

72 patients on cyclosporine, aza, prednisone
were randomized to:

1. biopsies at 1, 2, 3, 6, and 12 mo (Biopsy group)-treated by pulse corticosteroids
2 . biopsies at 6- and 12-mo biopsies only (Control aroup)
Serum Creatinine

(umol/L) .
225 - graft survival at 2 years

200 - 97% -biopsy group
# 83% -control group

175 +

150 <

125 -

100

1 2 3 6 12 24
Months Post-Transplant

Figure 1. Mean serum creatinine over time for the Biopsy group (O)
and the Control group ((J). ANOVA. *P < (.05 Biopsy versus
Control.



Effect of Immunosuppression on the

- prevalence of subclinical rejection with time

961 protocol kidney biopsies

from 119 kidney-pancreas

transplant
and 1 kidney transplant alone

taken regularly up
to 10 years after transplantation .

Nankivell, Brian J et al
Transplantation 2004




Lack of Benefit of Early Protocol Biopsies in Renal
Transplant Patients Receiving TAC and MMF: A

Randomized Study

‘. Rush et al
merican Journal of Transplantation

November 2007 . . .
Subclinical rejection in 4.6%

of the biopsies overall

Table 5: Subclinical rejection (ITT biopsied)

No. (%) of subjects

Study period Biopsy arm (n = 90) Control arm (n = 102)
Implant Subclinical acute/active rejection 0(0.0) 01(0.0)
Subclinical borderline rejection with treatment 0(0.0) 01(0.0)
Month 1 Subclinical acute/active rejection 4(5.7) -
Subclinical borderline rejection with treatment 1(1.4) -
Month 2 Subclinical acute/active rejection 0(0.0) -
Subclinical borderline rejection with treatment 2(3.0) -
Month 3 Subclinical acute/active rejection 6(8.1) -
Subclinical borderline rejection with treatment 1(1.4) -
Month 6 Subclinical acute/active rejection /(8.9 5(6.0)
Subclinical borderline rejection with treatment 0(0.0) 01(0.0)

Creatinine clearance at 6 months
Biopsy arm=72.9 + 21.7 mL/min
Control arm= 68.90 + 18.35 mL/min( b = 0.18)




CALCINEURIN INHIBITORS TO
SIROLIMUS MAINTENANCE
THERAPY IN RENAL ALLOGRAFT
RECIPIENTS: 24-MONTH
EFFICACY AND SAFETY

RESULTS FRoM THE
CONVERT TRIAL

January 27, 2009

Transplantation




Eligibility Criteria

Patients were stratified into two
groups GFR:

20 to 40 mL/min
or >40 mL/min




Mean Nankivell GFR (mL/min) in on-therapy
patients with baseline GFR more than 40

*mL/min

== SRL Conversion CHNI Continuation

100 -
p=0.056 p =0.006 p<0.001 p =0.009
< 80 -
E 613 63.4 63.6 ﬁ-:-T 62.6
3 60 4 v = |
= 61.7 61.9 61.1 61.2 59.9
¥ 40 -
LL
O
20 -
D I | I | 1
Baseline Month 6 Month 12 Month 18 Month 24
SRL Conversion, n= 489 439 428 410 370
CNI Continuation, n= 242 222 230 217 201

*Values adjusted for baseline by ANCOVA.

But in -ITT analysis — no difference in GFR




GFR 20 -40 mL/min

o 87 of 830 patients (10.5%) had a GFR of 20 to
40 mL/min at randomization.

o Enrollment in this stratum was halted by the

Drug Safety Monitoring Board when, during a
protocol-specified review of data,

o the primary safety endpoint of AR, graft loss, or
death was reached by :

o 8 of 48 (16.7%) of SRL conversion patients

o and 0 of 25 of CNI continuation patients
P=0.045



Multiple linear regression
analysis

o Independent predictors of change
from baseline GFR at 2 years.

specific for SRL conversion
o Pr/Cr more than 0.11
0 black race




Urinary protein/creatinine ratios (UPr/Cr (by treatment

In patients with baseline GFR >40 mL/min
I

Sirolimus conversion Calcineurin inhibitor continuation
Time n Mean=SD Median n Mean%SD Median

Baseline GFR >40 mL/min

Baseline 413 0.35 £ 0.76 0.13 207 0.28 = 0.61 0.11

Month 6 376 0.78 £ 1.79 0.25 189 0.31 = 0.56 0.12°

Month 12 383 0.83 = 1.58 0.31 198 0.37 = 0.88 0.13"

Month 24 329 0.87 = 1.48 0.33 176 0.48 = 1.00 0.13"
Baseline GFR >40 mL/min and Uy, =0.11

Baseline 195 0.04 = 0.04 0.04 102 0.05 = 0.04 0.05

Month 6 163 0.27 £ 0.95 0.12 81 0.13 £ 0.25 0.06"

Month 12 165 0.36 = 0.53 0.15 85 0.23 = 0.70 0.07°

Month 24 146 0.72 = 1.50 0.21 72 0.22 = 0.40 0.06"

* Sirolimus conversion vs. calcineurin inhibitor continuation, Wilcoxon Rank Sum test P<<0.001.



TABLE 3. Treatment-emergentadverse events® in the safety population

Sirolimus conversion Calcineurin inhibitor
in=551) continuation (n=273)

Infection, n (%)
Prneumonia 70 (12.7)
Herpes simplex 48 (8.7)
Fever 24 (4.4)
Aphthous stomatitis 23 (4.2)
Stomatitis 21(3.8)
Acne 10 (1.8)
Malignancies, n (%)
Total 21(3.8)
Skin carcinoma 12 (2.2)
Other, n (%)
Hyperlipemia 295 (53.5

—_ e

Hypercholesterolemia 231 (41.¢
Diarrhea 216 (39.2
Anemia 200 (36.3

ke O
W e e b
o]
o= = e

K
=]

5)
9)
)
)
Peripheral edema 176 (31.9)
Albuminuria 130 (23.6)
Fever 113 (20.5)
)
)
)
)
)
)

o]
[¥g |

Acne 89 (16.2
Thrombocytopenia 77 (14.0
Leukopenia 74 (13.4
Skin rash 67 (12.2
Lactic dehydrogenase increased 64 (11.6

—

[a—y

[a—y

Hyperglycemia 62 (11.3

=T L I =T I A g

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
i

o R R T S,

—
[ L R R o I

.

Hyperuricemia 41 (7.4)

7 Treatment-emergent adverse events were reported by the investigator.
b Fisher’s exact test.




SYMPHONY:

Comparison of 3 low-toxicity regimens with standard

045 patients

Biopsy
Proven
Acute
Rejection

BPAR (% of patients)

Immunosuppression

50 - p<0.0001
( Y/ \
37%
40 - 0<0.0001 ’

—\ Bl Normal-dose CsA
Il Low-dose CsA
m Low-dose TAC

12 months post-Tx




Graft and Patient Survival

Graft survival (%)

e p=0.0143  p=0.0147
'4 AV 1
93%
o 89%
80 -
70 -

12 months post-Tx

@ Normal-dose CsA @ Low-dose CsA

Patient survival (%)

P=NS
00~ 7 98% a
96% 97%
90 |
80
70 |

12 months post-Tx

L B Low-dose SRL




Would conversion after 3-4
_ months be better???

D




proteinuria at 1yr posttransplant and
subsequent graft survival

20- p < 0.0001
161
.0
= 16
e
— 19
N f=000p1 P<00001 g
T
p = 0.002
4
1 Reference J 4.1
1 :
0 T T T T :
<150 151-500 501-1,500 1,500-3,000 >3,000

59% Urine protein mg/24 hours

Amer, H. et al. J Am Soc Nephrol 2009;20:2490-2492
Copyright ©2009 American Society of Nephrology ]ASN




Renin Angiotensin System Blockade In

Kidney

ransplantation: A Systematic

mm Reviewoifthe Evidence

Change In
glomerular
filtration
rate

Study name

Courlis

Mowrad
Hemandaz E
Beckingham
Sannas

Van der Schaff
Cigiura
Suwelack
Inigye

Midtved
Manrinaz-Caslalas
Tylicks

Overall fixed

Owerall
randam

ACE/ARB
N Mean
18 -80
16 -.0
10 -5.0
15 -4.1
10 -4.2
20 -30
43 8.0
45 28

17 -2
76 1.0

42 -89
14 1.8
329

A

Cantrol

M

18
15
11
10
10

i7
TH

14

A5
415

Mean

3.0
6.0
4.0
1.7
25
50
4.3
2.8
79
10.0
4.3
3.0

-40.00 -20.00

1

1

=1

Mean Difference (95% CI)

-5.0 (-16.0, 6.0)
-3.0 (-22.5, 4.5)
9.0 (-30.1, 12.1)
5.8 (-23.0, 11.4)
-6.7 (-18.9, 5.5)
8.0 (-19.8, 3.6
1.7 (<101, 8.7
1.1(-11.2, 13.4)
-10.0 (-30.4, 10.4)
9.0 (-14.0, -4.0)
26 (-18.8, 137
1.2 (8.5, 7.1)

5.7 (-8.7,-2.8) P <0.001
5.7 (<6.7,-2.8) P <0.001

0.00 20.00 40.00

ACE/ARB Worse ACE/ARB Better




Change In hematocrit

Study name

Mourad
Hemandez E
Backingham
Ok

Van dor Schalf
Cieciura

El Agrowdy
Trivedi

Crverall fixed
Owverall random

ACEVARB
N Mean
i 08
10 -8
15 -66
i =12
20 -1
43 4.2
108 -3

9 =76
231

Za

Conltrol
N Mean
19 6.8
1 1
10 1.3
i8 2
20
32 03
B4 1.4
o 2.3
173
173

Mean Difference (85% CI)

—— -6.0(-10.7, -1.3)
—— 7.0 {-10.5, -3.5)
bty -5.3 (-8.0, -2.5)
= -2.0(-4.0, -0.05)
— 0(-3.1,3.1)
= 4.5 (-T.1, -1.9)
- -1.6(-3.5,0.3)
e “8.91-13.3, -6.5)
o -3.5(-4.4, -26) P <0001
e -4.3(-6.4,-22) P <0.001
A5 765 0 7.5 18

ACEVARB Worse  ACEVARB Better




Waliting for:

o Nephrology Dialysis Transplantation 2008
23(1):354-358; doi:10.1093/ndt/gfm574

o The Canadian ACE-inhibitor trial to improve

renal outcomes and patient survival in
kidney transplantation—study design



Rituximab and Intravenous Immunoglobulin
Treatment of Chronic Antibody-Mediated
— Kidney Allograft Relection

5

GFR MDRD (ml/min}
8

=1

== Fatiant |
10 == Palieni 2
= Patient 3
== Patient 4

@ o

Transplantation. 87(12):1837-1841, June 27, 2009.



- Infectious diseases

BK Polyoma nephropathy

Y P 3




Polyoma viruses

] DNA genome o
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1) LATENT INFECTION

After primary infection BK and JC
remain latent in the kidney and
urothelium of ureters and urinary
bladder.

Demonstration by tissue PCR
No viruria (absence of decoy
cell in urine, negative PCR
studies in urine)

No viremia

No clinical significance (normal
renal function)

2) LIMITED (low level) VIRAL
REPLICATION

Mostly limited to the urothelium is
common in immunosupressed
patients and may occur rarely in
healthy individuals (i.e. pregnant
women).

=2065% of renal transplant patients
=Transient or intermittent viruria
- Decoy cells on urine cytology
- Demonstration of viruria with
PCR methods

= No viremia

= No clinical significance, normal
renal function

3) HIGH LEVEL VIRAL

REPLICATION WITH
TISSUE DESTRUCTION

POLYOMA VIRUS ALLOGRAFT

NEPHROPATHY

Dccurs only in a minority of
renal tfransplant patients (5-
10%).

Persistent viruria
- Decoy cells on urine cytology
- Significamt viruria by quant.
PCR

Viremia
Abnormal renal function if

parenchymal disease is
extensve




BK Polyoma nephropathy
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Cumulative Survival

2040 B0 80 100 120 140
Time to Graft Loss in Months

Graft survival analysis. Comparison between patients with polyoma vrus nephropathy and
controls (p=0.004).

BK: 67 patients with graft dysfunction and PV in biopsy and urine. Mean follow up 26 months.
Control: 162 patients with graft dysfunction and no ewvidence of PV in biopsy and urine. Mean
follow up 25.3 months.




Diagnostic Testing for BK Virus
Neghrogathx

Decoy cells >10 +
cells/cytospin
Urine BK virus >1 x 107 ++
DNA copies/mL
guantitative
PCR
Blood/plasma >]1 x 104 +++
BK virus DNA copies/mL

quantitative




First step: reduction of

mmunosugression

TABLE 5. Treatment of PVAN by modification of maintenance immunosuppression

Switching Decreasing Discontinuing

Tacrolimus—CsA (trough levels 100~150 ng/mL) Tacrolimus (trough levels <6 ng/mL) Tacrolimus or MMF (maintain or
(B-III) (B-III) switch to dual drug therapy):

MMF—azathioprine (dosing =100 mg/d) MMEF dosing =1 g/day CsA/prednisone (B-IIT)
(B-IIT) (B-III)

Tacrolimus—sirolimus (trough levels <6 ng/mL) CsA (trough levels 100-150 ng/mL) Tacrolimus/prednisone (B-III)
(C-IIT) (B-IIT)

MMF=ssirolimus (trough levels <6 ng/mL) Sirolimus/prednisone (C-III)
(C-III)

MMF—leflunomide MMF/prednisone (C-IIT)

(C-III) )

PVAN, polyomavirus-associated nephropathy; CsA, cyclosporine A; MMF, mycophenolate mofetil.

Hirsch HH, Brennan D
.Drachenberg C, et al

Transplantation 2005




Ancillary Therapies

]
Intervention Suggested Dose
Cidofovir 0.25-1.0 mg/kg IV biweekly for 8 wk
without probenecid, prehydration
recommended

Leflunomide 100 mg loading dose x 3 days, 20-60

mg/d, goal leflunomide trough 50-100

ng/mL (consider lower trough goals of 20-
40 ng/mL given hemolysis risk

IVIg 1-2 g/kg IV x 1-2 doses or 150 mg/kg IV
biweekly for 8 wk
Fluoroquinolon Ciproflaxacin, 500 mg/d, duration

es dependent on virological response



Screening protocol -Beilinson
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Current general consensus

B Retransplantation after allograft loss due to PAN
can be considered

B PAN may recur despite transplant nephrectomy

— graft nephrectomy is not a prerequisite

B Retransplantation should nof be considered with
on-going viral replication




Causes of allograft loss

Death Chronic Recurrent  Infection

Alpgraft  Disaase
Mephropathry

The UNOS Scientific Renal Transplant Registry--2000.



Disease Recurrence | Graft fallure | Recommendations
W FSGS 20-30% 40-50% PF
IgA nephy | 40-50% 6-33%
HSP 10-20% 11% by 5 years
MPGN | 20-30% 40%
MPGN I 80-90% 10-20%
Mem. 10-20% 50% by 10y
HUS/TTP 10-25% 50%
Anti GBM 10-25% <10% Anti GBM-
SLE <10% rare Serology- ,pred10mg
Wegener’s 15-50% <10% ANCA+ (OK)




Number of cases

Mortality in a Large Cohort of
Renal Transplant Recipients

30+

I Infectious

E= Cardiovascular
Cancer

1 Other

Unknown

SIS

Firstmonth  Months 1-3  Months 3-6 Months 6-12 1st-2nd year >
Mortality causes according to the post-transplant timeline

Transplantation Proceedings sep.
2007

aars



CV death rate on dialysis and after

cad. TX.
]
- —
0 | T
70| |
Rateper g | | Bg Rate per
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years 30 | 50 years
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10 | |
0« 2
10 \
Overall Death Rate "\ 0 Overall Death Rate
.... 60*
CVDeathRate ;
\ 0 J LA Post-Transplant Vintage 0,,‘5 Vintage on Transplant Wait List
(in months) (in months)

Am J Transplant. 2004 Oct;4(10):1662-8.




Risk factors for CV disease
after kidney Tx.
]
o Older age
o Male
o Smoking
o Hyperlipidemia
o Obesity
o Hyperhomocystinemia £=50-0-
DM
Hypertention

nyperparathyroidism

||| Dol ] ) Qo



Table 33. Relative Effect of Different Inmunosuppressive Agents on Cardiovascular
Disease Risk Factors after Kidney Transplantation.

AZA or MMF Pradnisone  Cyclosporine  Tacrolimus  Sirolimus

Hyperension = ] ] 1 -
Dyslipidamia - 11 T - M1
iabstes - | t 1 !

Ao ofer 4 crude, Semiguantitabve companson of the relaive allect of each agent on camiovascular diaase nsk fackrs
Abbrpvialans: AZA, dzathagnng; MMF, mycophanalile molpli


http://www.kidney.org/professionals/kdoqi/guidelines_lipids/jpegs/Table39L.jpg

Renal artery stenosis

]
0 occurs 3 mo to 2 yr after Tx.

o prevalence 1- 23% in different series

o 1 to 5% of cases of posttransplant hypertension

o frequently presents with worsening or refractory

hypertension and/or graft dysfunction after adding
diuretic or ACE /ATA I

o can cause edema,CHF , or flash pulmonary edema



0 anastomotic stenosis is most likely related to

trauma to the donor or recipient vessels

during harvesting, clamping, or suturing and
usually arises early after transplantation

0 Stenoses occurring later, sometimes several
years posttransplant, usually reflect
atherosclerotic disease either of the

transplant renal artery or of the adjacent
proximal iliac artery




Diagnosis

]
o Doppler us-

peak systolic velocity (PSV) at the stenotic

site vessel, resistive index (RI) in poststenotic
Intrarenal arteries

o MR angiography

o sensitivity 67% to 100%, specificity 75% to
100% y /£

k.4
R

4

A



http://radiographics.rsnajnls.org/cgi/content/full/25/5/1335/F14A

Treatment

qndications

o When BP can no longer be controlled
o Renal function progressively deteriorates

o Progression of the stenosis by non-invasive
orocedures

a diagnostic arteriography should be performed
combined with angioplasty and stenting

o Surgery Is indicated for stenoses that cannot be
treated by PTA or that recur after it



Malignancy after renal
transplantation.

breast

melanoma

prostate

brain

lung

colorectal

bladde

kidney and ureter
non-Hodgkin lymphoma
cervix, vulva and vagina

mouth, tongue and lip
thyroid and other endocrine
non-melanoma skin

|

I 1 ! I |

0 5 10 15 20 25

ratio

J Am Soc Nephrol. 2004 Jun;15(6):1582-8.



Risk factors for malignancy

[mmunosuppression

Conventional risk factors, i.e., age, smoking

Chronic viral mfection

Genetic risk factors

History of treatment with cytotoxic agents, i.e.,
cyclophosphamide




Viruses assoclated with

malignancy
R

EBV Lymphoma
HHV 8§ Kaposi sarcoma
Lymphoma
Human papillomaviruses  Cervix cancer
(HPV) Penis carcinoma
Vulvar carcinoma
HPV 58 Bowen disease
HPV 8§, 19 Nonmelanoma skin cancer
HPV 16, 20 Skin and tonsillar carcinoma
HCV, HBV Hepatocellular carcinoma

“EBV, Ebstein-Barr virus; HHV 8, human herpesvirus type 8;
HCV, hepatitis-C virus; HBV, hepatitis-B virus.




Treatment of malignancy

]
o Reducing immunosuppression

o Convert to TOR inhibitors/PSI (CAPOCI, SCC)

o Specific therapy
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Long term effect of pregnancy on

== Oraft survival

Fregnancy

Kiclney Transplamt Survival
Klatched With res Controls
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