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Transplant Year
Deceased Donor, First Kidney Transplants
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3.6% graft loss rate per year
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85- 2009-12 n=34,415

i 2005-08 n=33,889
2001-04 n=35,235
1997-00 n=35,216

75 J 1993-96 n=40,064
1989-92 n=39,996

Graft survival (%)
(0]
o

70-
] 1985-88 n=35,467
65 -
0’;‘/ To— X L ™ T T - ™ oy
0 1 2 3
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C'7'S coliaborative Transplant Study K-14101-0218

Collaborative Transplant Study 1985-2016

Erstnierentransplantation von einem verstorbenen Spender,
www.ctstransplant.org, 41010218 |
UK
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Agenda

A Allgemeines und Uberleben
A Dialysebeginn

A Immunsuppression

A Transplantatnephrektomie
A Praktisches Vorgehen
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Welche Probleme bestehen seitens des nicht
funktionsfahigen Nierentransplantates?

A Probleme seitens der Niereninsuffizienz per se

A Probleme seitens des erneuten Dialysebeginns

A Probleme seitens der fortgesetzten Immunsuppression
A Probleme seitens des Nierentransplantates

A Ca. 3fach hohere Sterblichkeit verglichen mit Patienten mit
funktionierendem Nierentransplantat

A 33% Sterblichkeit innerhalb 3 JahreniKidneyint 2002
A Kardiovaskular&omplikationen (36%) und Infektionen (17%)
AHaufi g chr oni s gtafeintdlerafcésyndnomet t |

I Immunologische Intoleranz gegentber nicht funktionsfahigem
Nierentransplantat

Heidelberg University Hospital | Marz 2018 | Christian Morath HD )



,Chroniggraft intolerancesyndromé

A Immunologische Intoleranz gegentiber nicht funktionsfahigem
Nierentransplantat

A Meist innerhalb des ersten Jahres nach Transplantatverlust

A Klinisches Syndrom bestehend aus Schmerzen, Schwellung ¢
Transplantates, Hamaturie, Fieber, Abgeschlagenheit,
therapierefraktarer Anamie und erhohtemr€aktiven Protein

A Auftreten bei 3650% aller Patienten mit Transplantatverlust

A Behandlung durch Fortfiihrung der Immunsuppression meist
nicht erfolgreich

A Biomarker (CRP, Himoglobin, EPO/Himoglobin) sind
Indikatoren fiir eine ,,chronicgraft intolerance

Heidelberg University Hospital | Marz 2018 | Christian Morath HD )



US Daten zum Transplantatversagen

GillCurrOpinNephrolHypertens2011

A 5.000 Patienten mit Transplantatversagen pro Jahr
I 90% zurlck an Dialyse, ca. 1pfdemptiveRetransplantation

A 4% der Patienten, die ,,neu” mit Dialyse beginnen
A Damit an 4. Stelle! nach Hypertonie, Diabetes und GN

A 25% versterben innerhalb von 2 Jahren nach
Transplantatverlust

A Infektion als wichtige Todesursache! (Nr. 2)

A Transplantatnephrektomiabh&ngig von

Transplantatuberleben
I <12 Monate: 56%, > 12 Monate 27%

Heidelberg University Hospital | Marz 2018 | Christian Morath HD )



Table 1. Variable mortality rates, reported by different authors, of patients starting dialysis after graft failure (GF) compared with patients on dialysis
(HD) or with a functioning renal transplant (RTx)

Reference Cohort (no. of patients) Comparison Results

[4] Monocentric (63) GF versus HD No significant difference in mortality rate

[5] Monocentric (83) GF versus HD No significant difference in mortality rate

16.7] USRDS (15 528) GF versus RTx Increased mortality in GF

[8] CORR (4753) GF versus RTx Increased mortality in GF

[9] CORR (25 632) GF versus HD and RTx Increased mortality versus RTx: no significant difference versus HD

Nierentransplantatverlust und Uberleben

Uberleben von Transplantatverlust (GF) versus Dialysevgtfl)s
nierentransplantiert RTY, MessaNephrolDial Transplant 2008 |
UK

Heidelberg University Hospital | Marz 2018 | Christian Morath HD




Figure 1. Mortality HRs
(post—graft failure dialysis rela-
tive to transplant candidates
[TC)) in the first year after graft
failure. The horizontal axis is
time since graft failure; vertical
axis is HR (bars indicate 95%
Cls). Each HR is plotted
against the midpoint of the
post—graft failure interval to
which it pertains. Results are
based on a Cox nonpropor-
tional hazards model, a gener-
alization of the Cox model that
allows the HR to depend on
time since graft failure. Note
that the post—graft failure dialy-
sis/transplant candidate HR in
Table 2 (HR, 1.78) averages
across HRs shown in Figs 1
and 2. HRs in Figs 1 and 2 are
from the same nonproportional
hazards model and are shown

separately for presentation pur-
poses. TIME (days)

HAZARD RATIO.

Nierentransplantatverlust und Uberleben

SRTR, Zeitabhéngiges Uberleben im Vergleich zu Dialysepatien
auf der WartelisteRao Am J Kidney Dis 2007 "

Heidelberg University Hospital | Marz 2018 | Christian Morath HD
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Figure 2. Mortality HRs (post—graft failure dialysis relative to transplant candidates [TC]) after the first year after graft
failure. The horizontal axis is time since graft failure; vertical axis is the HR (bars indicate 95% Cls). Each HR is plotted
against the midpoint of the post—graft failure interval to which it pertains. Results are based on a Cox nonproportional
hazards model, a generalization of the Cox model that allows the HR to depend on time since graft failure. Note that the
post—graft failure dialysis/transplant candidate HR in Table 2 (HR, 1.78) averages across HRs shown in Figs 1 and 2. HRs in
Figs 1 and 2 are from the same nonproportional hazards model and are shown separately for presentation purposes.

Nierentransplantatverlust und Uberleben

SRTR, Zeitabhéngiges Uberleben im Vergleich zu Dialysepatien
auf der WartelisteRao Am J Kidney Dis 2007 "

Heidelberg University Hospital | Marz 2018 | Christian Morath HD




1.00

0.90

Probability of remaining event free

Time, days post-dialysis initiation

Fig. 1. Adjusted all-cause mortality. (A) Pa-
tients without diabetes, congestive heart fail-
ure or peripheral vascular disease. (B) patients
with congestive heart failure, (C) patients
with diabetes, (D) patients with peripheral
vascular disease. Compared to patients with-
out co-morbid conditions (A). patients with
congestive heart failure (£ = 0.01), diabetes
(P < 0.01) and peripheral vascular disease
(P < 0.01) have lower estimated survival (Cox
regression model censored at repeat trans-
plantation).

Nierentransplantatverlust und Uberleben

USRDS, A) keines der genannten, B) Herzinsuffizienz, C) Diabe

D) pAVK Gill Kidneynt 2002

Heidelberg University Hospital | Marz 2018 | Christian Morath
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Mortality (TF vs. TN patients) Hospitalization (TF vs. TN patients)

1.23
1,37

All-cause mortality ?,3; Any hospitalization 117

1.59 o Unadjusted 1.26 e Unadjusted

—_— —_— "
Cardiovascular-related 1,53 = Adjusted* Cardiovascular-related | 1,20 = Adjusted
3.05 ’1.57
Infection-related ‘2,4? Infection-related o140
100 1.50 3.00 6.00 1.00 1.256 1.50 2.00
Hazard Ratio Hazard Ratio

Fig. 3. Mortality: TF versus TN, All models stratified by country and
study phase. and accounted for facility clustering. *Model adjusted for
age, sex, race, BMI, time since initiation of HD or TX failure, 13

i G . Fig. 4. Time to first hospitalization: TF versus TN, All models stratified
summary comorbid conditions, albumin and catheter use.

by country and study phase, and accounted for facility clustering.
*Model adjusted for age, sex, race, BMI, time since iitiation of HD or
TX failure, 13 summary comorbid conditions, albumin and catheter use,

Nierentransplantatverlust und Uberleben

DOPPS, Transplantatverlust (TF) versus Transplantatnaivedrl N),
NephrolDial Transplant 2012

UK
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Table 2. QOL score and depression symptoms

TN patients TF patients P-value® TF patients P-value®
(n = 2806) (n— 1856)
<3 months 3-12 months =12 months
(n=313) (n=299) (n=1244)
Physical component summary 39.6 37.1 <(.0001 364 365 374 0.81
Physical functioning 542 47.3 <(.0001 46.2 47.7 474 0.22
Role physical 423 34.7 0.0007 259 30.8 37.5 0.03
General health 46.9 424 0.0005 41.0 40.4 3.1 .88
Bodily pain 66.3 60.8 0.0001 59.1 59.4 61.4 0.93
Mental component summary 46.5 44.8 0.51 435 439 453 0.34
Mental health 65.1 61.5 0.36 59.2 61.5 62.0 0.38
Role emotional 59.6 558 0.74 49.5 542 57.6 0.49
Social functioning 63.8 60.6 0,02 60.6 56.1 61.6 0.50
Vitality 455 388 0.0002 33.7 38.5 40.0 0.20
Burden 404 38.2 0.68 404 359 383 0.0022
Effects 61.5 573 (.06 60.0 558 57.1 00004
iy - 753 2.3 002 210 208 229 072
CES-D = 10 (%) 36.7 41.7 0.11 385 495 40.6 (.80
Depression (%) 9.1 14.0 0.0027 13.1 15.5 13.9 0.12

Models adjusted for age, sex, race, BML 13 comorbidities, albumin, country and study phase and accounted for facility level clustering.
*Test for difference between TF and TN patients in adjusted models.

PTest for trend across TF patient subgroups in adjusted models.

QOL, quality of life: TN, transplant naive; TF, tansplant failure; CES-D. Centers for Epidemiologic Studies Depression scale.

Nierentransplantatverlust, QolL, Depression

DOPPS, Transplantatverlust (TF) versus Transplantatnaivedrl N),
NephrolDial Transplant 2012

UK
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A Allgemeines und Uberleben
A Dialysebeginn

A Immunsuppression

A Transplantatnephrektomie
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Wann mit der Dialyse beginnen, welches
Dialyseverfahren?

A Spit versus friih
A USRDS (N = 4.741,451 Monate FU)Gill Kidneyint 2002

i Verstorbene mit hdhereeGFRbei Dialysebeginn verglichen mit Uberlebenden
(9,7+4,8 vs. 8,& 3,7 mL/min pro 1,73 /)

I Pro 1 mL/min pro lhéhereeGFRum Zeitpunkt des Dialysebeginns bestand
ein 4% hoheres Sterblichkeitsrisiko (P < 0,01)

A SRTR (N = 74TjgInar NephrolDial Transplant 2012

I Unadjustiert Pro 1 mL/mirpro 1,73 mhohereeGFR.um Zeitpunkt des
Dialysebeginns bestand ein 6% hdheres Sterblichkeitsrisiko

I Adjustiert lediglichTrend y.a.beijingeren“gesunderei Patienter)

A PD versus HD? Nierenrestfunktion!?

Heidelberg University Hospital | Marz 2018 | Christian Morath HD )
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Figure 1. | The proportion of vascular access use between native kidney failure and failed kidneys transplants. Types of vascular access in use
at initiation of hemodialysis among patients with native kidney failure and failed transplant recipients.

Gefallzugang bei Dialysebeginn

USRD S hanClind AmSocNephrol2014

Heidelberg University Hospital | Marz 2018 | Christian Morath
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A Allgemeines und Uberleben
A Dialysebeginn

A Immunsuppression

A Transplantatnephrektomie
A Praktisches Vorgehen
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Fortflhrung der Immunsuppression nach
Nierentransplantatiunktiongverlust

A R|S|ken (kontra)

Metabolische Komplikationen
(z.B. Diabetes, art. Hypertonie,
Dyslipidami¢

Osteoporose, Muskelschwache,
Katarakt (v.a. durch Steroide)
Kardiovaskulare Komplikationen
Infektionen

Maligne Erkrankungen

Medikamenteninteraktionen

A Nutzen (pro)

Erhalt der
Transplantatnierenrestfunktion

Verminderte Inflammation
( graft intolerancesyndromé )

Vermeidung der
Allosensibilisierung

Vermeidung einer
Nebenniereninsuffizienz oder
Reaktivierung einer
Systemerkrankung

Vermeidung einer (Klinisch
imponierenden) Abstol3ung

U
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Table 2. Tapering of IS therapy after graft failure and return to dialysis

e Immediate withdrawal of anti-proliferative drugs (AZA, MPA/MMEF,
SRL)

e Tapering and withdrawal of CNI over a brief period
(1-3 weeks) if the graft failure followed a chronic and slow
progression

e Tapering and withdrawal of CNI over a longer period
(4-8 weeks) if the graft failure followed more acute immunologic
events

e Slow tapering of steroids with possible withdrawal (in a few months)
1. Suggested schedule for steroid tapering

(a) Maintain the same dose of steroids taken when dialysis is
initiated for 1 month

(b) Then halve steroid dose every month until complete
withdrawal.

(c) In the case of disturbing symptoms requiring relatively
high doses of steroids, a graft nephrectomy should be
considered

2. Check for symptoms (fever, pain, graft swelling)
3. Check for signs (CRP, WBC: graft tomography)

Immunsuppression nach Transplantatverlust

Vorgehen bzgl. der immunsuppressiven MedikatisssaNephrol
Dial Transplant 2008

Heidelberg University Hospital | Marz 2018 | Christian Morath HD )
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Table 1 Indications for transplant nephrectomy

Type

Reason

Cause of failure

Allograft associated complications

Following failure

Miscellaneous

Renal vein thrombosis

Renal artery occlusion

Acute rejection refractory to treatment!"”
Sepsis

Primary non function

Bleeding post biopsy™”

Transplant rupture™

Rupture of pseudoaneurysm

Malignant tumors™!

Pain due to uncontrolled rejection™

Graft tenderness'!

Anemia resistant to treatment

Recurrent urinary tract infection  Infection!
Persistent hematuria

Sepsis

Preliminary measure prior to re-transplantation'” ?
Recurrence of primary disease ?

Polyoma virus nephropathy ?

Transplantatnephrektomie

Situationen, die eindransplantatnephrektomierfordelich

machen AkohWorld J Transplant 2011

Heidelberg University Hospital | Marz 2018 | Christian Morath

UK
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Clinical features

Nephrectomy Non-nephrectomy p

group (n=18) group (n=16)
Fever and graft tenderness 12 0 <0.0001
C-reactive protein, mg/L [median (range); 67 (5-219) 6 (5-69) 0.0003

normal range <5 mg/L]

Macroscopic hematuria 6 6 1.0
Lactate dehydrogenase (1U/L) 289+72 248+66 0.06
Hemoglobin(g/dL) 9.84+1.3 11.1+£2.7 0.052
Erythropoietin dosage (IU/Kg) 480+132 232+96 0.02

Kinder, 2 Wochen vor Transplantatverlust

Klinik, Greaktives ProteinHb, Bedarf arErythropoietin minson

PediatrNephrol2013

Heidelberg University Hospital | Marz 2018 | Christian Morath
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Morphologie explantierter Nierentransplantate

a/b) chron. rezidiv. Infekte, c/d) Antikorpeermittelte Rejektion
mit g undptc, e/f) hypertensiveSchadigungrapeDerNephrologe2018

Heidelberg University Hospital | Marz 2018 | Christian Morath HD )



Table 4. Allograft nephrectomy-related complications
: N ; P Value: Systematic
: Systematic Clinically Indicated AR
Al _apents Tra ng’plantectomy Transpl)a]n tectomy Versus Clinically
(n=48) (n=17) (n=31) - Indicated
a - Transplantectomy

Duration of hospitalization 6.5 (3-36) 6 (3-31) 7 (3-36) 0.91

(days)
Overall complications (%) 13 (30); 7 (15) 5(30); 3 (18) 8 (30); 4 (13) 1
Infectious complications (%) 4(8) 2(11) 2 (6) 0.71

pulmonary infection (%) 1(2) 1(6) 0

bacteremia (%) 1(2) 0 1(3)

kidney allograft site 1(2) 0 1(3)

infection (%)
cytomegalovirus
reactivation (%)

Surgical complications (%) 9(19) 3(18) 6 (19)° 1

hematoma 7 (15) 3 (18) 4 (13)

cecal perforation (%) 1(2) 0 1(3)

wound dehiscence (%) 1(2) 0 1(3)
Blood transfusion (%) 14 (30) 6 (35) 8 (26) 1
Death (%) 0 0 0 1
"One patient required additional surgery to drain a hematoma.

Komplikationen bei ca. 30% aller Eingriffe

V.a. Hamatom oder Infektion, Sterblichkeit je nach Autor bei 1,5

7%0,Del BelloClind AmSocNephrol2012 (Toulouse) |
Heidelberg University Hospital | Marz 2018 | Christian Morath HB)




TABLE 5

Complication No. Cases
Surgical field blood collection 14
Bloody discharge through wound 14
Unknown origin fever greater than 38C within 48 hrs. of trans- 9
plant nephrectomy
Sepsis 7
Intraoperative bleeding 6
Wound infection 4
Atelectasis 3
Angor pectoris 2
Other 12

Morbiditat 48%, Sterblichkeit 7%

91 Eingriffe bei 85 Patienten, V.a. Hamatom, Blutung oder

Infektion, Secin J Urol 2003 (Buenos Aires)
Heidelberg University Hospital | Marz 2018 | Christian Morath HB)




Methode Diff. HLA KI. | | Diff. HLA KI. Ii
nach Nephrektomie nach Nephrektomie

Ahmad, Nephrol Dial
Transplant 2009

Knight, J urology 2011

Schleicher, Transpl Int
2011

Del Bello, clin 3 Am
Soc Nephrol 2012

Minson, Pediatr
Nephrol 2013 (Kinder)

Tittelbach-
Helmrich, waT 2014

Surga, Int Urol Nephrol
2013

PRA (%, cbc?)
PRA (%, AHG-CDC)

DSA (MESF, FlowPRA
SAB)

PRA %, cDc)

Patienten mit DSA
(%, Luminex > 500 MFI)

CRF ( % ¢cPRAf )

PRA %, cDc)

PRA (%, cDc)

+28%
29,3 versus 37,4 (P =NS)
+126% +56%

33,4 auf 75,6 (P < 0,001) 38,9 auf 60,6 (P = 0,002)
+262% +179%
33518 auf 121 457 45 459 auf 126 968
(P <0,001) (P <0,001)
+109%

17,8 versus 37,2 (P = 0,02)
+242% + 46%
23,8 versus 77 42,8 versus 62,5
(P <0,001) (P =NS)
+35%

65,2 versus 87,9 (P < 0,001)

+32%
22,5 versus 29,7 (P =0,09)

+48%
20,7 versus 30,6 (P =0,2)

unklar

unklar

unklar

Besseres Trans-
plantattiberleben

unklar

unklar

Kein Einfluss auf
Transplantatiiberleben bei
Retransplantation

Kein Einfluss auf
Transplantatiiberleben bei
Retransplantation

Anstieg von v.a. HLA Klasse I-Antikorpern

Fehlendan vivoAbsorption, Unterschiede aufgrund

unterschiedlicher Expression

Heidelberg University Hospital | Marz 2018 | Christian Morath
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@ Patient with an allograft nephrectomy (n=48)

@ patients without an allograft nephrectomy (n=21)

]

2

; 70 p=0.07

£ &0

2 s

2 4

S 3

& 2

g0 m

0 -
g Graft Last De novo DSAs De novo DSAs
loss Follow-up after graft loss rob-up atter graft loss

All DSAs ~‘Anti—HLA class | DSAs Anti-HLA class Il DSAs

Nephrektomie

Transplantatverlust

Percentage of patients with
allograft nephrectomy and |
DSAs
o388 8838 8

FuU DSAs

GL GN D5 M3 M9 Last Denovo GL GN

D5 M3 M3 Last Denovo GL GN DS M3 M9 Last Denovo

FU DSAs

All DSAs Anti-HLA class | DSAs

U DSAs
Anti-HLA class Il DSAs

Anstieg von v.a. HLA Klasse I-Antikorpern

Fehlendan vivoAbsorption, Unterschiede aufgrund
unterschiedlicher Expressionel BelloClind AmSocNephrol2012
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HLAAnNtikOrper nachlransplantatnephrektomie

A Kaum Daten zur Relevanz

A Wiederholungsmismatchhne Nachweis von DSA zuléssig
(Klasse I, nicht HLA Klasse [I'), mit Nachweis von DSA jedocl
n 1 ¢ bnaccegptables )

A Me hunacgeptables bedeuten | &nger e
A HLAAnNtikorper bedeuten verkiirztes Transplantatiiberleben

A Insbesondere HLA Klassartikérper beiRetransplantation
korrelieren mit schlechtem Ergebnis

Heidelberg University Hospital | Marz 2018 | Christian Morath HD )



100

95 -

90 -

% Graft Survival

70 -

65 1

85 1

80 1

75 1

(B) Retransplants

L -+
I-/l-*
1+/11-
I+/+*
*p =0.044
Patients 2-Yr Surv
o,
I-/ll- 279 87.3
I-/ll+ 127 88.7
1+/11- 114 80.8
f 1+/1l+ 166 79.2
0 1 2
Years

HLA Effekt?

Zugegebenermalden gibt es Studien mit anderen Ergebnissen z.
LairKidneyint 2005,www.ctstransplant.org, Schleich@ransplint 2011

(a)

Graft survival overall

1.0 ~

0.8 —

0.6 -

Cumulative survival

0.0 -

Keine Nephrektomie

hie s

Nephrektomie

= Group A + nephrectomy
=== (Group B — nephrectomy

P =0,03

L | L) T T B | T

T

0.0 200 40.0 60.0 B0.0 100.0 1200

Survival time (months)
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TABLE 3. Predictors of after retransplant BK virus

replication
BKV No BKV
replication replication
(n=11) (n=20)
Demographics
Age (yr), meantSD 5142172 447+ 16.1 0.3 _ -
Sex {male), n (%) 7(64) 13 {65) 0.9 Pre TX NO pre TX
Race, (%) viremia viremia
White 10 (90) 12 {60) 0.1
African American 1(9) 3(15) clearance clearance
Other 0(0) 5{25)
Factors before
retransplant 12 1
\-'irc:::ii‘;: clearance, n 6 (55) 20 (100) 0.003 n ep h reCtO my (B KV 2, 16’7%) (B KV 1’ 100%)
Median time from 17 (3-29) 14 (8.5-44) 0.5
viremia clearance
to retransplant 14 4
(mo), IQR
Transplant 3(27) 10 {50) 0.3 n ep h rectom y (B KV 4, 28,6%) (B KV 4, 100%)
nephrectomy, n
(%)

Premptive 5(45) 5(25) 04 : —
retransplant, n Chl Square P - 0,28
(%)

Median time from 1.500-10.8)  10(0.35-41) 0.1
graft loss to
retransplant {mo),

IQR

Transplantatverlust aufgrund BKV-Nephropathie

Transplantatnephrektomiehne Einfluss auf BKReplikation nach

RetransplantationGeethaTransplantation 2011 |
Heidelberg University Hospital | Marz 2018 | Christian Morath HB)




Agenda

A Allgemeines und Uberleben
A Dialysebeginn

A Immunsuppression

A Transplantatnephrektomie
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Funktionsioses
Nierentransplantat

Klinische Zeichen der
AbstoBung oder der
systemischen Inflammiation:
Transplantatnephrektomie

Keine Symptome

Keme Retransplantation:
B Reduktion und Absetzen der
IMmunsuppression

Retransplantation
vorgesehen

Retransplantation >1 Jahr: Retransplantation <1 iahr:
Reduktion der Immunsuppression
Immunsuppression beibehalten

Was also tun mit dem nicht funktionsfahigen
Nierentransplantat?

Abhangig von der Zeit nach Nierentransplantation
Modifiziert nach GilCurrOpinNephrolHypertens2011

Heidelberg University Hospital | Marz 2018 | Christian Morath
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Zusammenfassung und Fazit

A Alles was wir wissen stammt aus retrospektiven Daten

A Nierentransplantatverlust assoziiert mit reduziertem
Patienteniberleben

A Reduktion/Ausschleichesier Immunsuppression
A Wahl der Art und des Zeitpunktes degrenersatzverfahrens

A Transplantatnephrektomiaur bei (klinischer) Indikation
i BKV, HLA

A Bei dauerhafter Dialyse groRRziigigere Indikation

A Kidney Transplant Failure: Failing Kidneys, Failing Care?
I PerlClind AmSocNephrol2014
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