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OUTLINE

* The impact of cancerin ESKD

* Determinants of cancer after transplantation

« Qutcome of cancer pretransplantation

* Time to waitlisting: approach/recommendations
* The ‘untransplantable’ cancer patient

* The case of prostate cancer

 Some words on checkpoint inhibitors

« CONCLUSION

NO DISCLOSURES



Cancer as cause of death after kidney transplantation
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The risk of cancer in KTR
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Cancer after kidney transplantation
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How to approach pretransplant cancer?
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Pretransplant assessment cancer risk

[ MIND PREVIOUS EXPOSURE TO IMMUNOSUPPRESSIVE DRUGS! ]

Should this be integrated into the

waiting time before listing»

Massicotte-Azarniouch D et al. NDT 2023



Early de novo cancer: poor outcome

.0 /o de novo cancer:
early

* 1/3 died after median of 429
Colonic cancer: (<)
4. months
Metastatic at presentation
9 Breast cancer: 17%
Krishnan A et al. Transplant Int 2022

Lung cancer: 50%




Outcome after tpx and previous cancer

PTM Non-PTM Hazard Ratio Hazard Ratio

Study or Subgroup __log[Hazard Ratio] _ SE_Total Total Weight IV, 95% Cl IV, Ran 95% CI
Ladowski 2006 05596 0.4255 13 201 3.4% 1.75 [0.76, 4.03] N
Cortazar 2012 1.335 04057 35 958  3.7% 3.80 [1.72, 8.42]
Koerner 1997 1,026 03375 20 682  4.9% 2.79 [1.44, 5.41]
Farrugia 2014 0.8198 0.2963 74 19029 59% 2.27 [1.27, 4.06] —
Tovikkai 2015 047 02936 64 3773 59% 1.60 [0.90, 2.84] . °
Fernandez 2010 05247 02833 12 583 6.2% 1.69[0.97, 2.94] =
Chung 2014 1.2238 02707 31 1925  66% 3.40 [2.00, 5.78] —— 0 ve ra I I m O rta I I ty
Beaty 2013 0.0583 0.095 1857 31573 14.8% 1.06 [0.88, 1.28] -
Brattstrom 2014 02624 00797 416 10032 156% 1.30 [1.11, 1.52] -
Santos 2014(a) 0.1989 0.0717 1128 5635 16.0% 1.22[1.06, 1.40] .-
Santos 2014(b) 0.1484 00508 N/A NA 16.9% 1.16 [1.05, 1.28] =
Total (95% CI) 3650 74391 100.0% 1.51[1.28, 1.80] <*
Heterogeneity: Tau? = 0.04; Chi? = 38.88, df = 10 (P < 0.0001); I* = 74% t t t t } t
Test for overall effect: Z = 4.74 (P < 0.00001) ot OAanvourl;i‘TM Favo’ils norfPTM’ 0

PTM Non-PTM Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
Farrugia 2014 0.7419 0.1925 74 19029 28.1% 2.10[1.44, 3.06] —
Brattstrom 2014 1.2809 0.1468 416 10032 33.9% 3.60 [2.70, 4.80] - °
Kiberd 2008 13083 0.1156 1641 162437 38.1%  3.70(2.95,4.64] - Ca ncer-re I ated morta I |ty
Total (95% CI) 2131 191498 100.0% 3.13 [2.29, 4.27] L
Heterogeneity: Tau? = 0.05; Chi* = 6.84, df = 2 (P = 0.03); 12 = 71% 5ot P 15 700
Test for overall effect: Z = 7.16 (P < 0.00001) i Févours PTM Favours non PTM

PTM Non-PTM Hazard Ratio Hazard Ratio

Study or Subgroup _ log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ladowski 2006 0.5596 0.4255 13 201 3.4% 1.75[0.76, 4.03] ]
Cortazar 2012 1.335 0.4057 35 958 3.7% 3.80[1.72, 8.42]
Koerner 1997 1.026 0.3375 20 682 4.9% 2.79[1.44,5.41]
Farrugia 2014 0.8198 0.2963 74 19029 5.9% 2.27[1.27, 4.06]
Tovikkai 2015 0.47 0.2936 64 3773 5.9% 1.60 [0.90, 2.84]
Fernandez 2010 0.5247 0.2833 12 583 6.2% 1.69 [0.97, 2.94] 1
Chung 2014 1.2238 0.2707 31 1925 6.6% 3.40[2.00, 5.78] D e- n Ovo ca n c e r
Beaty 2013 0.0583 0.095 1857 31573 14.8% 1.06 [0.88, 1.28]
Brattstrom 2014 0.2624 0.0797 416 10032 15.6% 1.30[1.11, 1.52]
Santos 2014(a) 0.1989 0.0717 1128 5635 16.0% 1.22[1.06, 1.40]
Santos 2014(b) 0.1484 0.0508 N/A N/A 16.9% 1.16 [1.05, 1.28]
Total (95% CI) 3650 74391 100.0% 1.51[1.28, 1.80]
Heterogeneity: Tau? = 0.04; Chi? = 38.88, df = 10 (P < 0.0001); I2 = 74% u{ 7 0%2 045 p 2 5 1%0
Test for overall effect: Z = 4.74 (P < 0.00001) : AFavoursAF'TM Favours non-PTM

Acuna et al Transplantation 2017



Cancer in transplant patients: risk/benefit
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When to transplant after malignancy?

Organ Failure
Factors

Life-saving
(heart, lung, liver)
vs life-prolonging
(kidney, pancreas)

Availability of organ sup-
port (ventricular assist

device, dialysis)

Quality of life

Patient Factors

Al-Adra DP et al Am J Transplant 2021

risk factors (genetics)

Modifiable risk
factors (smoking,
metabolic disease)

Non-modifiable

Cancer Factors

Favorable response
to treatment/availability
of effective treatment

Time since cancer
treatment completion

Natural history of
cancer recurrence

Favorable disease
biology/stage

Effect of
immunosuppression
on cancer recurrence

Organ-specific
differences in levels
of immunosuppression

Time since
cancer treatment
completion

Immunosuppression
Factors



Disease-free survival

When do we feel safe?

1.00 1

0.75-

0.50 -

0.25-

External validity ? (data from the
general population)

More granular data= more accurate
estimation of relapse risk

24

Time (months)



Disease-free survival

When do we feel safe?

1.00 |

0.90 -

0.80 “

0.70 +

0.60 |

No safe tipping point
What is acceptable?

Recurrence-free

period should
exceed the highest
risk of cancer
recurrence

36 60 Time (months)



Eret‘afplant @ncer ar%urv to waitlist

nternational
Umor Registry Contemporary regis Xél @
: Better outco &
e resggcnce ' 5% cancer recur xm

Waltlngtlmez -5+ years Variable waiting No waiting time or even no
treatment for selected cancers

time(1,2,3,4,5+y)
+oncologist
discussion

Schreiber B et al. Seminars in Nephrology 2022



Genomic profiling in oncology

a Allele level

Reference sequence
o T T S I B Ee b4 I e D e m W

BRAF KlAA1549

NO deletion (17p), t (4;14), t (14;16)

e
o naaA B BN

i

- Foint mutation :
Copy number alterations Indel Translocation breakpoint

Gain Loss

b Aletc contiurstion Colorectal cancer:
or‘l’-ﬁ‘;fg’gﬁ;’l;ﬂ " Focal amplificetions Genomic losses Copy-neutral LOH Whelsjaistiong Other o of ¢

duplication imbalance
Example

il e, AR
1.8 1 [ 2.8 o.@
(]
°
€ Structural variants °
Simple structural variants Complex struetural variants
1
Slerance, Deletion Inversion Transtocation Insertion A Foldback  Chromothrypsis

o

d Mutation signatures
Signature SBS4 70 Signature SBSE 70 Signature 5BS7a

154

FUTURE BIOMARKERS:
circulating tumor DNA?

10

% Mutation type prabability

Chakravarty D et al. Nature Rev Genetics 2021



Time to waitlisting after cancer remission

Waiting time

Cancer

Stage/stadium (subtype)

No waiting time® Kidney Incidentaloma (<3 cm)
Prostate Gleason <6
Thyroid® Stage |

At least 2 years Breast Early?
Colorectal Dukes A, B
Bladder Invasive
Kidney Early
Uterine, cervical Localized
Testicular Localized
Prostate Gleason 7
Thyroid® Stage I1
HL, NHL Localized
PTLD Nodal

2-5 years Colorectal Dukes C
Lung Localized
Testicular Invasive

3-5 years HL, NHL Regional

At least 5 years Breast Advanced
Colorectal Dukes D
Kidnev Laree and invasive
Melanoma Localized
Prostate Gleason 8—10
Thyroid® Stage I11
HL, NHL Distant
PTLD Extranodal and cerebral

Breast cancer®

Colon cancer

Rectal cancer

Anal cancer

Prostate cancer

RCC

Bladder cancer

Gynecological cancer

NscLch

Melanoma®

Recommended time interval to transplant

Risk group for recurrence/Stage

Mo* LR—D(IS, Stage 1

Ty e = T

3-5y NED }'{R—!Slﬂi.l 11|

1y LR—Stage I{T1 or T2, NO, MO} ]
T g IR e 1R S A L)

3y, 5y if HR features

5y NED

1y (consider 2 y if HR features)

1y

3y 5vif HR features

5y NED

5y DFI

No

No, if surveillance, or predictive cancer-specific death
over the next 15 y <10% when treated®

No, if predictive cancer-specific death over the next 15y
<10%"

Consider transplant, if stable disease for 2 y with
prolonged estimated life expectancy

HIR—Stage 11 (T4, N0, M0), Stage 11T (any T, N+)
HR—Stage IV (any T and N, M+)

LR—Stage I (T1 or T2, NO, M0), full oncologic resection
LIR—Stage I (T1, N0, M0) local excision

HIR—Stage 11 (T3 or T4, NO, MO}, Stage I11 {any T, N+)
HE—Stage IV {any T, any N, M+}

Invasive

Very LR and LR (PSA <10 ngfml, Gleason <6, T1c-2a)
Low-volume [R (PSA =10 ng/mi or Gleason 7 or T2h)

High-volume IR, HR ( PSA =20 ng/ml or high-volume Gleason
7 or 8-10,T3)
Metastatic casiration-sensitive

No Tia{=4cm} N0, Tth{>4 to =4 cm) N0, FG 1.2

1-2y Tib (=4 to <=4 cm)NO, FG 34

2y T2 (7-10 cm) NO

imimum oy L3NG T4 NO
| & months NMIBC LRE, [RD ||

2y HR., MIBC, postradical cystectomy

No LR—Stage [A/IB, grade 1, 2 EEC without LV, Stage A, B, C
grade 1, 2 epithelial ovarian cancer, Stage 1AL, 2
squamous/adenocarcinoma of the cervix

2-3y IR—Stage I, I EEC with risk feature, Stage [B
squamous/adenocarcinoma of the cervix

5y HR—NEEC, Stage I1T grade 1-3 EEC, Stage 1, 11 epithelial

ovarian cancer, Stage I1, 111 squamous/adenocarcinoma of the
Cervix

Stage I T1a, NO; T1b, NO

Stage I Tlc, NO

Stage IB T2a, Stage 11A T2b, NO Stage [1B T3, NO, Stage 111A

In situ

Ly
-2y
-4y

Atleast 5y

Stage IA (11a); stage I8 (11D or 124), stage 1LA (12b or T3a)
Stage TIIA (T1-2a, Nla or 2a)

Stage IIB (T3b or T4a), Stage [1C (T4b), Stage 111B ('T0-3a and
Nla/bic, N2ajb)

Stage I11C {T3b-4b and N2b/c-N3b/c), Stage 11D (T4b and
N3a-3c), Stage IV

Serkies K et al NDT 2022-KDIGO guidelines 2020 (left)-2021consensus AST expert opinion statement (right)
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Metastatic cancer and future tpx(yes/no)?

* 11.2.5: We recommend not excluding candidates with a history of f
metastatic cancer provided that potentially curative therapy has been administered and
complete remission achieved; however, the risk of recurrence should be a major
consideration and discussed with the candidate and their oncologist (1D).

Table 2: Malignancies considered a contraindication for transplantation by recent recommendations (apart from the basic principle of not transplanting
patients with active malignancy).

Recommendation by Expert statement

KDIGO, 2020 for KT [19] Not a SOT candidate are patients with:
« anaplastic and Stage IV thyroid cancer
« invasive melanoma
Avoid transplanting patients with acute leukemia or high-grade lymphoma including PTLD until they achieved
remission after curative therapy, and remained cancer free for a period to be determined in consultation with the
patient, a hematologist/oncologist and the transplant program

AST, 2021 [21] Not a SOT candidate are patients with:
«[Stage IV cancers, with the exception of metastatic castration-sensitive prostate cancer |
« node positive or with sarcomatoid and/or rhabdoid histologic feature or collecting duct or medullary RCC
« MIBC postchemoradiation
« recurrent gynecological cancers
» Stage IIIB,C NSCLC
Selected colorectal patients with liver metastases and without extrahepatic disease after hepatectomy for liver
transplantation, and patients with resected solitary RCC metastasis may be discussed by board on candidacy
Inflammatory breast cancer patients generally should not be considered as transplant candidates

Serkies K et al NDT 2022



A NOVEL DILEMMA: CURE AFTER CHECKPOINT-i

LOSS OF IMMUNE }

{ POTENTIAL OF RELISTING } CONTAINMENT

VERY TRIC ALANCING

IMPROVED QUALITY OF LfFE I REJECTION
IMPROVED SURVIVAL (?) GRAFT LOSS




I W 1 |

Prevention and shared decision making

- 2
#

(A) Pre-education (0 months) (B) Post-education 1 (3 months) (C) Post-education 2 (6 months)
Sun-pr‘otection practices (%) Sun_protection practices (%) Sun protectlon practlces (%
100 100 lgg
80
80 60
60 60 40
40 40 20 I I
i % i [ ’ 5
i [ ? .
0 - 1 2 3 4 5 6 7 8 B Pre-education 2 (RTR cohort)  m Pre-education 2 (GD cohort)
M Post-education 1 (RTR cohort) ® Post-education 1 (GD cohort) 1= Avoiding outdoor between 10am and 4pm 5= Wearing shirt with long sleeves
M Pre-education (RTR cohaort) B Pre-education (GD cohort) 2= Staying in the shade 6=Wearing light-coloured clothes
3= Wearing a hat 7=\Wearing sunglasses
4= Using an umbrella 8= Using sunscreens

Thet Z et al BMC Nephrol 2022




Colorectal cancer and future waitlisting

Al-Adra et al. Am J Transplant 2021

Recurrence-free Time interval to

4145

Risk/stage survival 5 years transplant
LOW RISK 21% 1 year
Stage |

(T10r T2, NO, MO)

High risk features define
waiting time (granularity of
data- need for oncologist
advice)

Additional considerations

Low-risk features:

- MS] without BRAF mutation

High-risk features:

- L\l or PNI

- Mucinous or Signet Histology

- Poorly differentiated histology

- Bowel obstruction

= Tumor perforation

= <12 lymph nodes examined

"Tumor deposits considered as N+ disease

“Consider chemotherapy prior to transplantation for high-
risk stage |l disease

*Patients with stage |ll disease should complete
chemotherapy

LOW INTERMEDIATE RISK 72% 2 years, consider

Stage Il longer if high-risk

(T3, NO, MO) featlres present

HIGH INTERMEDIATE RISK 3 years,

Stagell 5 years if high-risk

(T4, NO, MO) features present

Stage

[Any T, N+, M0)

HIGH RISK 13% 5 years NED SOT not recommended prior to 5 years; see special
Stage IV consideration regarding resectable CRC metastasis

{Any T, Any N, M+)




Breast cancer and future waitlisting

More Stage |(grading, genomic
biomarkers ER/PR/HER-2)

Stage | low risk breast carcinoma/DCIS: Assumption: no effect

b-year risk of recurrence <2% . immunosuppression on
NO additional waiting time after treatment breast cancer post-tpx (?)

Stage |1 1-2y of waiting time after treatment

Stage Il
Most recurrence within the first S year: 3-by
waiting time after treatment NO-GO

Inflammatory breast cancer
Metastatic disease

Al-Adra et al. Am J Transplant 2021



Prostate cancer and future waitlisting

Cancer-specific survival Overall survival
. . BJUI
™ ™ Editorial

= BJU International

ok \\‘_‘_‘-\_ 08}

iy

=

E 06 06

H

§ 04 04 To summarize, this study, and others before that, suggests

Z that immunosuppression after kidney transplantation is
02r 02r unlikely to adversely affect prostate cancer initiation or

progression. Men with low-risk prostate cancer should be

0.0 L 1 1 ] 0.0 L 1 1 1

0 5 10 15 0 5 10 15 M considered for transplantation without first undergoing

Yzars)ioméc dlalf;l";;s far)sg"gc d‘zg)‘;z’;‘s definitive therapy. There is evidence around the world — and
a [¢] a (o]
No.at ik No.at ik at our institution — that transplant specialists are finally

a) 665 584 515 439 381 324 282 251 205 174 136 107 76 51 36 23 a) 665 584 515 439 381 324 282 251 205 174136 107 76 51 36 23 g ¢ : ! ! v

b) 133116101 86 73 67 59 48 38 25 21 15 12 7 4 4 b) 133116101 86 73 67 59 48 38 25 21 15 12 7 4 4 Sti:'ll'tl]"lg to ﬂﬂcept thS pﬂthwa}'. rh]S Smd}, Wll]. h.lrthﬁr

reinforce this concept.

Bratt O et al. BJU Int 2020



Current

recommendations: outdated

Acuna et al (systematic review,/meta-analysis| 1970-2011 {all cancers, all solid organs)

Acuna et al {systematic review/meta-analysis) 1953-2014 (all cancers, all solid organs)

Viecelli et al (ANZ cohort — ANZDATA regisiry) 1965-2012 (all cancers, kidney transplants)
Hart et al (US — SRTR registry) 1995-2017 (all ::ncers, all solid ergans)
Acung _et aFFOn:arfa —CORR) 1991-2010 (all cancers, all mfd organs) ’
D’Arcy et al (US—5SRTR re_gis try) 1987-2014 (all cancers, all solid organs)_ 3
Unterrainer et al (CTS registry) 1984-2016 (all cancers, kidney transplonts)

Cognard et al (French cohort) 1992-2015 (RCC, kidney transplants)
-+ >

Dahle et al (Oslo = single centre) 1963-2010 (olf cancers, kidney transplants)
2 = i ki >

Francis et al (ANZ cohort = ANZDATA regisiry) 1969-2015 (PTLD, kidney transplants)

Pre-1980

o
Heybeli et al (US = single centre) 1994-2019 (myeloma, kidney transplants)
L L

‘ KDIGO guidelines |

.

1981-1990 1991-2000

Tyrosine-kinase inhibitar

Alkylating agent |
Anti-metabolite
Hormonal therapy
Plant alkaloids
Anti-tumour antibiotic
Platinum compounds
Topoisomerase inhibitors
Anti-mitotic agent

DFS novel
drugs
remains an
open
question

Proteasome inhibitor

Anti-angiogenic

IR

PD-1 inhibitor

|

CTLA-4 inhibitor

BRAF, MEK and PD-L1 inhibitors

|

Antibody-drug conjugates

Targeted therapies

l

Wong G et al. CKJ 2023




TAKE HOME MESSAGES

» Pretransplant cancer: ontherise

* Evolution towards shorter waiting time for
listing (competing risk model)

« (Caution with ungraded recommendations
based on general population epidemiology and
with ethical disparities

A S « More refined prediction: genomics?
G « Case-by case discussion with oncologist(no
o RO A one size fits all)
L i SRy . T
RN ST * (Qutcome data checkpoint inhibitors scarce
N ol N )y .« . .
R « Shared-decision making
L NG ) o * Prevention post-transplant (RCC!)

P iieanan V7 « Mind the immunized retransplant patient!




