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cancer in transplant recipients
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American Society of Clinical Oncology (ASCO)

The 2016 Advance of the Year is Cancer Immunotherapy

Non-specific 'y Immune-checkpoint
Immune stimulation & blockade
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Innate vs. Adaptive Immune Players
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The’blocked’immune cell response:

APC/Tumour cell
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Hallmarks of Cancer: The Next Generation

DDUQ|ES Hanahan Cell 144, March 4, 2011 OVKOVOViGla (Oncogenes)
| KataotaAtika yovidia dykou(tumor supressor genes, p53)
loi — Kapkoviyova (kanviopa, UV aktivoBoAia, oucieg)

AveEENeyKTOC
TTOAAQTTAQLOLALOLOC

Resisting Evading growth
cell death SUPPressors

Eraywyn A 6bnon kot
OlYYELOYEVEDNC LETAOTAON

Enabling replicative
immoaortality




Hallmarks of Cancer: The Next Generation

Douglas Hanahan  Cell 144, March 4, 2011

Emerging Hallmarks

Deregulating cellular Amoduyr avoooAoyLKNG

energefics KaTo.oTpodr g
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AotdBela yoviSLwuatog N QOAeypovn PoKaAOUEVN
MetaAAaelg amno Oyko

Enabling Characteristics




Avooco-Emtipnon

(Immune- Surveillance, Burnet 1950)

Dendritic cells Mature dendritic cells 2
anter lymphatic resent antigen to T cells
tissue and mature :
on the way to the

lymph node

Dendritic cells 4
in surrounding
lissues encounter

tumor antigens
T calls recognize and

f , ] ] kill tumior cedls
[eVETIKN aoTAOELA KAPKLVIKWY KUTTAPWV—

«Neoavtlyova» el8LlKA Tou OyKou



Costimulatory and coinhibitory interactions between a T cell
and a dendritic cell,a tumor cell and a macrophage in the
tumor microenvironment

33
Oit, P et al. Clin Cancer Res 2013;16:5300-5300




Immune surveillance of cancer:
Immune editing

Transformed

M o3

e —— O prmduc T

Cancer Immunoediting

) Elimination Equilibrium

(Cancer Immunosunaaillance]

Drunn el gd, Imemaniny 27:137, 2004




Antigen-presenting Mechanisms for T cell
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PRO- AND ANTI-CANCER EFFECTS OF IMMUNOSUPPRESSIVE
AGENTS USED IN ORGAN TRANSPLANTATION

Calcineurin
Inhibitors

Walz of al, 1999
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dUGCLOAOYLKA KOl KAPKLVLKA KUTTOPQ
YNEP-evepyonoinon tou MTOR cuxva oe kapkvika kUTTOPA

MTOR: KOpLog puOpotng KuttaplkAg avantuéng kot LeTaBoAlopol oe




Mwc ouvdeovTal kakonBeLa Ko
OVOOOKOTOOTOAN

@ Alotapoxn avooo-sriitnpnoncg (Aldpkela Ko
500N 0lVOOOKATAOTOANC)

(@ Oykoyovol Lol
@D Apdon AVOCOKAOTOATIKWY GOPUAKWY

@D Avalwnupwon KOPKLWVLKWY KUTTAPWV TTOU ATaV
oe adpavela

@D Metapooxevon: Metadopad KApKLVIKWV
KUTTAPWV aTto tov 60Tn



Oykoyovol ot : Xpovia OAeyupovn, Apeon BAaBn DNA, AvocokataotoAn

Cancer InCidence Before and After Claire M. Vajdic.
Kidney Transplantation JAMA. 2006;296:2823-2831

Table 5. Degree of Evidence Related to Carcinogenicity of Viral Agents in Specific Organs
and Tissues of Humans

Evidence of Causality
| 1
Viral Agent Sufficient Limited Inconclusive
Hepatitis B virus' Liver
Hepatitis C virus' Liver
Human T-cell Non-Hodgkin lymphoma™*
lymphotropic virus
type [
Human herpesvirus 8'© Kaposi sarcoma,
non-Hodgkin
lymphomat
Epstein-Barr virus'® Nasopharynx, Hodgkin Salivary gland,
disease, non-Hodgkin stomach, lung
lymphomaz
Human papillomavirus''®  Tongue, mouth, tonsil, Nonmelanoma skin, Esophagus, nasal
oropharynx, anus, periungual skin, cavity, colon, lung,
vulva, vagina, larynx, eye§ breast, ovary,
cervix, penis prostate, bladder

*Adult T-cell lymphoma.

tPrimary effusion lymphoma.

FBurkitt ymphoma, sinonasal angiocentric T-cell ymphoma, and immune-suppression related lymphoma.
§Caonjunctival carcinoma.
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Aspects of Immune Dysfunction in End-stage Renal Disease
Clin ] Am Soc Nephrol 3: 1526-1533, 2008.  Peter Stenvinkel

Immune dysfunction

Dialysis
Pharmacotherapy . procedure
\ « Uremia —» /
_—* Immunosuppression Immunoactivation
PEW ‘

+
\\‘ Chronic/recurrent or +.> Chronic inflammation
subclinical infections ? ‘\
/’ \ ,// Co-morbidities

Atherosclerosis
Dialysis access Cardiovascular disease

!

Mortality Transplantation 2016

ESRD 2 1.2, Dialysis 2 1.5 : Ca Nedpou oe Emiktntn Kuotik Néoo (1.6-8%, petd tnv
10etia), Oupododxou KUoTEWC, Bupeoeldn, (Lol) Acpudwpa, TpaxnAou UATPOC




Annual CV mortality

@ Dialysis @ Renal Transplant ® General population

10 Mﬂ_’r’“

Fﬁ

[=N5

Annual mortality (%)

LR

1 1 T 1 T ] T
%2 3384 ELE 2] 5-ed a%-74 Fi-aa L

Age (years)

Adapled from Foley et al. Am J Kidn Dis, 1998,32: 5112-5118.



H dpaotikni peiwon tTng ofeiac amoppunc avedelée ta pakpoxpovia tpoBAnuoata
¢ Metapooxevong Nedpou: Xpovia Artoppun kat Bavatog pe AeLtoupywv
nooxevpa (Kapdlayyetakog, Aotpweelg, Kapkivog)

Mortality in transplant recipients

17%

B Cardiovascular
36% H Stroke

m Infection/sepsis
10 m Malignancy

B Gl tract disorder
2%

2%

e

Ojo AD et al. Kidney Int 2000; 57: 307-13

® Accident/suicide

Other

9% Unknown/missing




Cancer in ESRD: Clear on the
Epidemiology, Hazy on the
Mechanisms

Chadban

Cumulative incidence
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J Am Soc Nephrol 27:

Cancer Incidence 1990-2012
Primary kidney transplant recipients in Australia and New Zealand

Time post-transplant (years)
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Post Transplant Malignancy = PTM

2015.
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Lymphocyte-depleting induction
increases PTLD risk

Cumulative incidence
of non-Hodgkin's
lymphoma (PTLD) per
100,000 recipients of
deceased donor
kidneys

1995 - 2004
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None SIR=10.0 n=39,232
IL2-RA SIR= 74 n= 6209
Fresenius SIA= 3.0 n 855

Opelz et al. Transplantation 2006;81: 1227-1233



Cancer Incidence Before and After
Kidney Transplantation

JAMA. 2006;296:2823-2831

Cancer Site
Lip and Oral Cavi

HPV

£

Tongue | —-

MPO KAGAPZH2

Up | -t

AIMOKAGAPZH

METAMOZXEYZH

Mouth | —--——— et
Salivary Gland | —------—-—-- FH—o—-——————

Digestive
e L

SR RN -

R

Esophagus  -——-- —p—--- -
Stomach  ———- o - -
small Intesting  ——--— —- -
Colon  ——---—————--—#f - e
Rectum -—---————-—@f—— T || :
Apns ————— . - - —-} - ; - - . - iH-e— ———————— e
Liver | ——----——-—---h—o—-——————
Galbladder § —- - - -
Pancreas -—---—————---f—®—f-———

Respiratory and Intrathoracic

Larynx  -—-- - -
Trachea, Bronchus, and Lung

Mesothelioma -+———84—F--————-————

Skin/Connective Tissue
Melanoma -—- L - - —— e — .

Conpoctive Ticolg _____{—. I - - ___________|_ -_|_________________.

Kaposl Sarcoma | ——-- - —>-—|-- - - —e

+o+ e o

-----------|—.—|------------------- - g P

S S,

e o B L

HHVS

All Cancers e L T R I

I T T T T
0.01 0.1 1 10 100 1000 0.1 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000

Standardized Incidence Ratio Standardized Incidence Ratio Standardized Incidence Ratio
(65% Confidence Interval) (95% Confidence Interval) (85% Confidence Interval)



Cancer Incidence Before and After

Kidney Transplantation

Cancer Site

Reproductive and Genitourinary
—> Breast
Cvary
Testis
—> \uha
—> Cenvix Uteri
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Malignancy risk in vasculitis

Therapeutic Advances in Musculoskeletal Disease  (2011) 3(1) 55-63

@ O kivbuvog kakonBelag eivat avénuevog oe aoBeveic mou éAaBav Bepaneia yia
Kokkiwpatwdn Ayyetitida kat Mikpookornikn MoAvayyetitida

@ Anobidetal kupiwg otnv AP n kukAopwopapidng, mpodyel SLACUVEECELG OTLG EALKEG
DNA. ABpolotikr) d6on > 20g

@ Kivbuvog kakonBetac 2 2.4 yia oAko, 2 33 yia oupodoxo kuotn , 2 11 yia Aepdpwpato

@ AnPn AlaBslomnpivng Touldylotov yia 12 PAVEC KoL KOPTLKOOTEPOELOWV Yo 48 LAVEC
oxetiletal pe avénuévo kivbuvo Kapkivou S€ppartog

Effect of rituximab on malignancy risk in patients with ANCA-associated vasculitis
Ann Rheum Dis. 2017 Jun;76(6)

@ Non Melanoma Skin Cancer: Auénon kwduvou pe abpotlotiky 66on
KukAopwodauidbne, MEIQZH pe abpoiotikn §6on Rituximab
@ RTX: Evioxuon ¢ Apaotnplotntag tng Epdutng avooiag Evavtl KapKivou


https://www.ncbi.nlm.nih.gov/pubmed/27899372

ARTHRITIS & RHEUI\-“II\TU{_U(}Y MET('I Tr]V CYCAZAREM NE\]M 2003
Vol. 67, No. 12, December 2015, pp 3270-3278 , )
Kupiwc Ca 6€puatog

Chinar Rahmattulla,

Table 5. SIRs calculated according to duration of cyclophosphamide therapy®

No. of
Cyclophosphamide malignancies
therapy duration n observed SIR (95% CI) P RR (95% CI) P
0=6 months 65 15 1.52 (0.78-2.64) 0.212 Referent
1

=b=1. months 2 14 SLY0.79-3.5Y) 0.156 20 (0.43-3.19) 0.847
=>12-24 months 16 30 383 {1.98-6.70) <0.001 253 (1.04-6.17) (.040
=24 months 15 18 4,67 J2.55-7.83) <0.001 3.08 (1.31-7.32) 0.008

* Standardized incidence ratio (SIR) (ratio of observed to expected malignancies) depicts malignancy risk compared
o the general population. Relative nisk (RR) depicts malignancy risk compared (o the referent group. 95% CI = 95%
confidence interval.

ARTHRITIS & RHEUMATISM I REVIEW: Tofwadtnta oupodoxou kUotewc amd CYC I
Vol. 62, No. 1, January 2010, pp 9-21

Alpoppayiki Kuotitida anod kukhopwodapidn peow akpoAeivng (kanviopa)
(netaBoAitng oto Nmap, amoPAANETOL HECW VEPPWV), TTUPOTITWTLKY avtibpaon oto
oupoBnALo pe e€EAkwon.

AkpoAeivn amoteAel péyloto Kapkivoyovo yla Ca oupodoxou KUGTEWG

Anuovpyia petaAdaéewv oto DNA + avaotoAn emdopBwong (Oncotarget 2014)
E¢oubetépwon xnuwkn atdo MESNA (mercaptoethane sulfonate Na) (IV CYC > 1.5 g/m2),
npoAnyn kuotitidag. Kapkivou?




Multiple Associations Between a Broad
Spectrum of Autoimmune Diseases, Chronic

Inflammatory Diseases and Cancer
ALEXIS L. FRANKS and JILL E. SLANSKY

/PARANEUFLASIA\ &

-Patients with breast, G, INFLAMMATIOM\

lung, ovarian, and + Chronic

lymphoproliferative inflammatory

cancers can develop an conditions carry an

FA-like picture INncreased sk of
lymphoproliferative

*NHL patients have malignancies and

increased frequency of \other cancer types )

\autoimmune diseases /

ANTICANCER RESEARCH 32: 1119-1136 (2012)



Malignancies in systemic lupus erythematosus
Autoimmun Rev. 2010 February : 9(4)

@ Auénpévoc kivbuvocg Kakonbelag oe oxeon He Tov YEVIKO TTAnBuouo, RR
1.25%

@ Kupiwg Aoyw Non- Hodgkin Lymphoma, 2 3 (Diffuse Large) . AiuoAuTikn
avatpia, AvtodpwodpoAudika Ab pmopet va amoteAoUv napaveOTANCUATLKA
ekbNAwon tou B Aepdwpartoc.

@ Aeutepomnabég ouvopopo Sjogren / 1mabeg

@ Kapkivog Mvevpova , spdavion os 13 €tn (0-30). Atdyvwon oe
TIPOXWPNHUEVO OTASLO KO TTTWXN TPOyvwon. 4mAdolog Kivéuvog o€
KOUTTVLOTEC

@ Kapklvog AEpuatoc

@ YnevBuvol mapayoviec: Statapayxn avooiac (Aepdwpa, otnv Evapén) kat
AvoookataotaAtikn aywyn (6€pua kot velpovog > 15etia), kuplwg
KUKAopwodapién

@ MOavn npootacio ard avil-eEAOVIOOLOKA

@ Kivbuvog auvénuevog tpaxnAkng duonhaoiag, in situ veormAaoia (CIN) (210)
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Management and prevention of post-transplant
malignancies in kidney transplant recipients

Clinical Kidney Journal, 2015, vol. 8, no. 5, 637-644 Gilovanni Stallone

KakonBela petadepopevn ano tov 60tn (0.012%, evtog 2etiag, mpooPfoAn pooy/toc)

Arntoduyn Tx amno doteg pe kakonbeta, EKTOZ xaunAng kakonBewog Non Melanoma Skin
Cancer (NMSC) ko tpaxriAou pntpag in situ

MPOZOXH o€ petaotatikd oyko eykepalov e AANOAIMENH Siayvwon 1naboug
gevbokpaviag atpoppayiag rp 1mabn oyko eykepalouv, petadoon o 64%

ANTENAEIZH peAdvwpa, Ca paotol, Aepdwpata

Metapooxevpevol aoBeveic pe dtayvwopevn kakonBeta MPO petapdoxevong

Mpoodloplopog xpdvou avapovig, e€atopikevon (cuvnBwg 2-5 xpovia)
EZAIPEZH ta pn erubetika Ca tpaxnAou pntpag in situ kat xapunAng kakonBewog NMSC

Mn avocoAoyLkot mapayovtec Kivduvou

HAwia, Avbpec, Alapkela KaBapong > 3etia (Kasiske et al 2004)
Zakxapwdng AtaBAtTnG MPOCTATEVUTIKO POAO

Ertiktntn Kuotik) Nedikn voooc yia Kapkivo vedppou
MponyoUEVO LOTOPLKO KaKONBELOC




Daunting but Worthy Goal: Reducing the De Novo
Cancer Incidence After Transplantation

Jacques Dantal, Transplantation 2016;100: 2569-2583

MPOAHWH OEPAMNEIA IOTENQN AOIMQ=EQN

70% opoapvntikwv EBV Anmtwv mapayouv Ab 2-3 prjveg HETA HETAUOCXEVON.
@eparneia évavit HCV, CMV, epuBoAlacuo evavit HPV

MPQTONENHZ NMPOAHWH: MEIQ2H ANO2OKATA2TOAHZ

Yuvbuaopoc MTORI / CNI yia antoduyny PTM og acBeveic upnAol avocoAoytlkoU Kivduvou )
/kav kwwéuvou veomhaoiag (Filiopoulos, Boletis WIT 2016)

ANTIMETQIMIZH KAKOHOEIAZ 2E METAMOZXEY2H

§ @twxotepn npoyvwon KokonOetwv

Meiwon n takory CNI (umootpodn og 36% PTLD ko KS)- KINAYNOZ OZEIAZ ANOPIWHZ

§ AMayn oe MTORI — Mo cadéeg yia Kaposi (HHV8 1o¢ e€aptatal ano povorndtt mTOR)-
MBavo 6deloc oe Ca S€PUATOC EKTOC LEAAVW LA

§ Yuvbuaopoc MTORI + CNI og pkpég d6oeLg

§ Efatopikevon kal ouvektipnon pe OykoAoyo

wn




EMTUXAs avtuetwimion Acp@wpatos hodgkin kar danAwbous

KapKivwpatos dupeoeiboUs o€ agdevi Ye VEQPIKA Yetapuéoxevon
I_FL MUUEMﬁS ITINMIOKPATEIA 1998, 2, 3:139- 143

Melwon avoocokataotoAnc, Stakomn CsSA, X/0, A/©

N ENGLJ MED 376;2 NEJM.ORG JANUARY 12, 2017

Preserved Renal-Allograft Function and the PD-1 Pathway
Inhibitor Nivolumab
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Recommendations for early detection of cancer (breast, cervix, colorectal, prostate) in average-risk asymptomatic adult
population and for lung cancer in high-risk asymptomatic adults

Cancer sites

Recommended screening in the
general population
(american cancer society)™®

Proposed screening for
patients candidate to KTx

Proposed screening for KTR

Breast
Women, aged 40-54 y
Women, aged =55 y

Cenvix®
Women, aged 21-29 y
Women, aged 30-64 y
Women, aged =65 y

Colorectal
Men and women aged =50y

Prostate
Men aged =50y

Annua mammography Same as general population
Biannual mammography.
Continuation if overall heath is
good and life expectancy = 10y
Pap and HPV tests every 3 y Same as general population
Pap and HPV tests every 5 y
Discontinued if negative for = 2y
Pap and HPV tests or =3 Pap tests

Same as general population

Same as general population
Place of HPV tests?

Same as general population
(favor colonoscopy)

AnnualiFOBT or Multitarget Same as general population
stool DNA test/3 y or Flexible { (favor colonoscopy)
sigmoidoscopy/3 y
or Double contrastenema/s y or
CT colonography/5 y

or colonoscopy/10 v

PSA + DRE in men with at least PSA at initial evaluation
10-y lite expectancy
with informed

decision-making process

Same as general population



Recommendations for screening in a candidate for kidney transplantation and for kidney transplant recipients.
“ For cenvix both Pap and HPV tests are preferred but Pap test alone is an acceptable option.
DRE, digital rectal examination; ENT, ear, nose, and throat visit.

TABLE 3.

Recommendations for early detection of cancer (breast, cervix, colorectal, prostate) in average-risk asymptomatic adult
population and for lung cancer in high-risk asymptomatic adults

Recommended screening in the

general population Proposed screening for
Cancer sites (american cancer society)'*® patients candidate to KTx Proposed screening for KTR
Lung
High-risk patients (cument or Annual low dose helical CT in High-risk patients only High-risk patients only
former smokers ages 55-74 y a process of informed and
in good health with at least 30 share decision making
pack-year smoking history) Smoking cessation remains a
high priority and screening
should not be viewed as an
alternative to smoking cessation.
Kidney
No screening US to detect ACKD CT US every 2 to 5 y according to the
in high risk patients presence of ACKD or not
(see LS. Preventive Senices Task Force™
Skin
No screening Dermatologic assessment Dermatologic reassessment according
to risk level (see Euvrard et al™)
PTLD

No screening No screening EBV viral load during the 1st year post
Tx in D+/R— recipients (see Martin et al'®®)

Oral cavity and pharynx
No screening ENT visit for high risk patients No screening
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@ H pakpoxpovia avoooKaTtaoToAr] cUVOEETOL e KaKkonOeLa
(avoooemitipnon, i, dapuaka- Stapkela, oon, idog)

@ ALOKOT KATIVIOUOTOC

@ MPOXOXH:

§ Awuokabopon: emiktntn voooc vedbpwv- RCC

8 Metapooxevon (*) : Ca d€ppartoc, Aepdwpota

§ JEA: Aepdwparta, Ca Mvebpova, tpaxnAou pntpag (screening)
@ ATTEITIAEZ: Ca 8éppatoc

8 KukAopwodpauidn < 1 €toc (Oupodoyou Kiotewc)

§ Rituximab low¢ MPOOTATEVUTIKO

@ METAMOZXEYZH: E€atopikeuon ovooOKATAOTOANC

§ mMTORI oe Kaposi, Ca 6éppatog ektog pedavwpatog, PTLD



.

Katpocg yia Oyko- Nedppoloyia?
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