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Lancet 1973, Hoover Fraumeni:
Népdwpa x 35 (1-5 €tn)
Ca déppartog, xeiloug x 4

First epidemiologic study of Noutot x 2.5
cancer in transplant recipients




American Society of Clinical Oncology (ASCO)

The 2016 Advance of the Year is Cancer Immunotherapy

Non-specific




Innate vs. Adaptive Immune Players
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Hallmarks of Cancer: The Next Generation

Douglas Hanahan  Cell 144, March 4, 2011

Resisting
cell death

Emaywyn
OlYYELOYEVEDNG

Oykoyovidia (Oncogenes)
KataotaAtikd yovidia oykou(tumor supressor genes, p53)
loi — Kapkoviyova (kanviopo, UV aktivoBoAia, ouoieg)

AveEENeyKTOG
TTOAAQTTAQLOLOLOUOG

Evading growth
SUPpPressors

AuiBnon ka
LETAoTaon

Enabling replicative
immartality




Hallmarks of Cancer: The Next Generation

Douglas Hanahan  Cell 144, March 4, 2011

Emerging Hallmarks

Deregulating cellular Amtopuyn avVOCOAOYIKNG

energetics KOTAOTPODNG
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Acotabela yovidlwpatog DAeypovi mpokaAoUUEVN
MetaAldgelg Qo OYKO

Enabling Characteristics




Avooo-Emttipnon
(Immune- Surveillance, Burnet 1950)

Dendritic cells
enter lymphatic
tiszue and mature
on the way to the
lymph mnode

Dendritic cells

in surrounding 1
lissues encounter

fumor antigens

[EVETIKN AOTABELO KAPKLVIKWY KUTTAPWV—>
«Neoavtlyova» eL0LKA TOU OYKOU

Matura dendritic calls 2
present antigen to T cells

Activated T cells
leave node

T cells recognize and
kill tumor cells




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

33
Ont, P et al. Clin Cancer Res 2013;19:5300-5309




Immune surveillance of cancer:
Immune editing
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PRO- AND ANTI-CANCER EFFECTS OF IMMUNOSUPPRESSIVE
AGENTS USED IN ORGAN TRANSPLANTATION
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MTOR: KUpLo¢ puBLOTAG KUTTAPLKAG avATTTUENG Kol METABOALOMOU o€
dUGCLOAOYLKA KoL KOPKLVLKA KUTTOpO
YNEP-evepyomnoinon tou mTOR cuxvA o€ KAPKLVIKA KUTTAPQ




Mwc ocuvdEovTal KakonBeLa Ko
OVOOOKOTAOTOAN

» Alatapoxn ovooo-srtipnonc (AtdpkeLa Ko
500N AVOCOKOTOOTOANC)

» Oykoyovol Lol
» ApAon AVOOOKOOTOATIKWV POPLAKWY

» Avalwmpwon KApKLVIKWV KUTTAPWYV TToU ATV
o€ adpavela

» Metapooyxevon: Metadopd KOPKLVLKWVY
KUTTAPWV arto tov 601N




Oykoyovol ot : Xpovia OAeypovny, Apeon PAaBn DNA, AvocoKkaTtaoToAn

Cancer InCidence Before and After Claire M. Vajdic,
K|dney 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

|
Viral Agent Sufficient Limited Inconclusive

Hepatitis B virus'* Liver
Hepatitis C virus'™ Liver

Human T-cell MNon-Hodgkin lymphoma®*
lymphotropic virus
type [

Human herpesvirus 8'° Kaposi sarcoma,
non-Hodgkin
ymphomat

Epstein-Barr virus'® Nasopharynx, Hodgkin Salivary gland,
disease, non-Hodgkin stomach, lung
lymphomait

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-call lymphoma.

1Primary effusion lymphoma.

FBurkitt kmphoma, sinonasal angiocentric T-cell ymphoma, and immune-suppression related lymphoma.
§Conjunctival carcinoma.
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Aspects of Immune Dysfunction in End-stage Renal Disease
Clin | Am Soc Nephrol 3: 15261533, 2008,  Peter Stenvinkel

Immune dysfunction

Dialysis

Pharmacotherapy PraceduUEs

< /=N

_—* Immunosuppression Immunoactivation
PEW ‘

i
‘\\ Chronic/recurrent or +.7> Chronic inflammation

subclinical infections 7 _\
/’ \ //’ Co-morbidities

Atherosclerosis
Dialysis access Cardiovascular disease

1

Mortality Transplantation 2016

ESRD x 1.2, Dialysis x 1.5 : Ca NedpoU o Emiktntn Kvotikr) Noco (1.6-8%, petd tnv
10etia), Oupodoxou kKUoTeWC, Bupeoeldn, (Lol) Aéppwpa, TpaxiAou UATPOC




Annual CV mortality

® Dialysis  ® Renal Transplant ® General population

Annual mortality (%)

I I T [ 1 ]
2322 In-ad 4R-33 584 a%-7a Ti-Bd

Age (years)

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




H dpaotikn peiwon tng oéelag anoppung avedelte ta pakpoxpovia mpoBAnupota
¢ Metapooyxevoncg NedppoU: Xpovia Artoppudn kat Bavatoc pue Asltovpywv
pnooxevpa (Kapdiayyelakoc, Aotpwéelg, Kapkivoc)

Mortality in transplant recipients

17%

B Cardiovascular
36% m Stroke

m Infection/sepsis
10%

® Malignancy

B Gl tract disorder
2% : ==

® Accident/suicide
2%

Other

9% Unknown/missing

e

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




Cancer in ESRD: Clear on the
Epidemiology, Hazy on the Post Transplant Malignancy = PTM
Mechanisms .. scvononr

Chadban

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

1.0

Kasiske US AJT 2004:
Allcancers zUI-lTlaVSiC 6VK°|- x2
sl Ca 8éppoatog Kat

___d.;/"’_/fr.Skincancder_;___ 1 | PTLD (Post Transplant
' T il Lymphoproliferative

| i Hr';lcm-'-;i-:m cancers Disease X 30)

Cumulative incidence

Time post-transplant (years)

Man-skin Skin




Lymphocyte-depleting induction
increases PTLD risk

1985 - 2004
1500

1300 4

Cumulative incidence %]
of non-Hodgkin's

lymphoma (PTLD) per
100,000 recipients of
deceased donor

Kidneys

Years

SIR=31.3 n= 1,760
SIR=22.1 n= 440

SIR=10.0 n=39,232

SIR= 74 n= 6209
8 SIR= 3.0 n 855

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




Cancer Incidence Before and After
Kidney Transplantation

JAMA. 2006;296:2823-2831

MPO KAGAPzH2 AIMOKABGAPZH METAMO2ZXEYZH

Cancer Site
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Cancer Incidence Before and After
Kidney Transplantation JAMA. 20062962823.2871

Cancer Site [MPO KAGAPZH2 AIMOKABGAPZH METAMOZXEYZH
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Malignancy risk in vasculitis

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

O kivéuvoc kakonBelac eivatl avénuevoc oe aoBeveic mou EAaBav Beparmeia yia
Kokkiwpotwdn Ayyetitida kat Mikpookormikn MoAvayyetitida

Artobidetal kupiwc otnv AP n KukAopwodpapidng, mpodyel SLACUVOECELC OTLG EALKEC
DNA. ABpototikry 66on > 20g

Kivbuvoc kakonBetag x 2.4 yia oALlko, x 33 yia oupodoxo KUotn , x 11 yia Aepdpwporta
AnPn AlaBslompivng TouAdxLotov yla 12 HAVEC Kol KOPTLKOOTEPOELSWV yLa 48 UNVEC
oXetiletal pe avénuevo Kivbuvo KapKivou S€ppatog

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

» Non Melanoma Skin Cancer: AUénon kwvduvou pe aBpolotikn o6on
KukAopwodauidbng, MEIQZIH pe aBpoiotikn 66on Rituximab
» RTX: Evioxuon tng Apaotnplotntag tng ERdutng avooiag Evavil Kapkivou




ﬁ-tRTH RITIS & RHEUMATOLOGY MeTd tv CYCAZAREM NEJM 2003
Vol. 67, No. 12, December 2015, pp 3270-3278 , ,
Kupiwg Ca deppatog

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 H5 15 1.52 (.78-2.64) 0.212 Referent
1

=b=1. months 2 14 B82Y0.79-3.5Y) 0.156 1.20 (0.43-3.19) (0.847
>12-24 months 16 30 383 {1.95-6.70) <0001 253 (1.04—6.17) (1.040
=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

1o the general population. Relative nisk (RR) depicts malignancy risk compared to the referent group. 95% CI = 95%
confidence interval.

AEIHMTTID & REEUMATON REVIEW: To&lkotnta oupodoxou kuotew amo CYC
Vol. 62, No. 1, January 2010, pp 9-21

Awpoppaytki Kuotitida ano KukAodwopapuidn pecw akpoAeivng (Kanviopa)
(netaBoAitng oto Amap, amoBAAAeTAL pLEOW VEPPWV), TTUPOTITWTLKN avtidpaon oto
oupoBnNALo pe eEEAKwoON.

AKpOAeivn amoteAel HEYLOTO KaPKLVOYovo yia Ca oupodoyou KUGTEWG

Anupovpyia petaAAdgewv oto DNA + avaotoAn emdtopOwong (Oncotarget 2014)
E€oudetépwon xnuikn arntd MESNA (mercaptoethane sulfonate Na) (IV CYC > 1.5 g/m?2),
npoAnyn kvotitdoac. 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,
lung, ovarian, and
lvmphoproliferative
cancers candevelop an
FA-like picture

*NHL patients have

increased frequency of
\autoimmune diseases /

[INFLAMMATIDH\

» Chronic

inflammatory
conditions carry an
Increasedrsk of
lymphoproliferstive
malignancies and

\Dth&!' cancer types /

ANTICANCER RESEARCH 32: 1119-1136 (2012)




Malignancies in systemic lupus erythematosus

Autoimmun Rev. 2010 February : 9(4)

» Au€nuévoc kivouvoc kakonBeLac os oxéon e ToV YEVIKO TTAnBuopo, RR
1.25%

» Kupiwc Adyw Non- Hodgkin Lymphoma, x 3 (Diffuse Large) . ALLOAUTLKN
avotpia, AvtoowodoAmidika Ab pmopel va amoteAoUV MoPAVEOTIAACLOTIKA
ekdbnNAwon tov B Aeppwpatoc.

» Aevtepornabec cuvdpopo Sjogren / 1nmabEc

» Kapkivog NMvevpova , spdavion os 13 €tn (0-30). Aldyvwon oe
TMPOXWPNUEVO OTASLO KAl TITWYI TPOYVwWor. 4lmAAdcLog kKivbuvog oe
KOUTTVLOTEC

» Koapkivoc Aéppatog

» YnevBuvol mapadyovieg: dtatapayxn avooiog (Aepdwpa, otnv Evapén) kat
AvoookataotaAtikni aywyn (6€pua kat mvevpovag > 15etia), Kupiwg
KukKAodwodapidn

» MBavn npootacia and avil-eAoOVIOCLOKA

» Kivbuvocg avénuévoc tpaxnAitkng dvuomAaociag, in situ veormAaoia (CIN) (x10)
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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  (Glovanni Stallone

KakonBela petadepopevn amno tov 60tn (0.012%, evtdg 2etiag, mpooBoAn pooy/tog)

Artoduyn Tx amod 60teg pe kakonOesta, EKTOZ yaunAng kakonBetag Non Melanoma Skin
Cancer (NMSC) kal tpaxnAou pATPAG in situ

MPOXZOXH o€ petactatikd oyko eykepalov pe NAANOGAIMENH Suayvwon 1maboug
gevbokpaviag atpoppayiag i 1madn oyko eykeddarouv, petadoon o 64%

ANTENAEIZH peAdvwpa, Ca paotol, Aspdwpata

Metapooxeupevol aoBeveic pe dStayvwopevn kakonBeta MPO petapdoxevong

Mpoodloplopnodc xpovou avapovie, e€atopikevon (ouvnbwce 2-5 xpovia)
EZAIPEZH ta pn emuBetika Ca tpaxnAou uAtpag in situ kat xapnAng kakonBsiag NMSC

Mn avoooAoyLkol apAayovteg Kivduvou

HAwkla, Avdpec, Awdpkela KaBapong > 3etia (Kasiske et al 2004)
Zakxopwdéng AlaBATNG MPOCTATEVUTIKO pOAO

Entiktntn Kuotikn) Nedikn vooocg yia Kapkivo vedpou
MponyoUUEVO LOTOPLKO KatkonBeLag




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

Jacques Dantal, Transplantation 2016;100: 2569-2583

MPOAHWH OEPATEIA IOTENQN AOCIMQ=EQN

70% opooapvnTikwv EBV Anmtwv mapdyouv Ab 2-3 HUAVEG LETA LETAUOOXEVON.
Oeparneia évavtt HCV, CMV, spBoAtacuo evavtt HPV

MPQTONENHZ NMPOAHWH: MEIQ2H ANO2OKATAZTOAHZ

Yuvbuaopoc mTORi / CNI yia amoduyry PTM og aoBeveic uPnAol avoooloyilkoU KivdUuvou N

/xat kwvbuvou veomAaoiag (Filiopoulos, Boletis WIT 2016)

ANTIMETQMNIZH KAKOHOEIAZ 2E METAMOZXEY2H

Dtwyxotepn npoyvwon KakonBbewwv

Meiwon n; 6takormr) CNI (untootpodn o€ 36% PTLD kat KS)- KINAYNOZ O=ZEIAZ ANOPIWHZ
AN\ ayr oe mTORi — Mo cadéeg yia Kaposi (HHV8 10¢ e€aptatoal amod povomndtt mTOR)-
MBavo opelog oe Ca HEPUATOC EKTOC LEAAVW AL

Juvbuaopoc mTORi + CNI o€ PKPEG SOOELC

E¢atopikevon kat cuvektipnon pe OykoAoyo




EMITUXNAS GvTIPETWITION Acpuwuatos hodgkin kal anAwbous

KapKIvwpatos dupeoctboUs o€ acdevi) Ye VEQPIKA Yetapéoxevon
rR. MUOERAHS  ITIMIOKPATEIA 1998, 2, 3:139 - 143

Meilwon avoookataotoAnc, dtakomn CsA, X/0, A/O

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 Proposed screening for
(american cancer society)'*® patients candidate to KTx

Proposed screening for KTR

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

Cenx”®
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 mammeography Same as general population
Biannual mammography.
Continuation if overall heath is

good and life expectancy = 10y

Pap and HPV tests every 3 y
Pap and HPV tests every b y
Discontinued if negative for = 2y
Pap and HPV tests or =3 Pap tests

Same as general population

Same as general population

Same as general population
Place of HPV tests?

stool DNA test/3 y or Flexible (favor colonoscopy)

AnnualiFOBT or Multitarget [ same as general population

same as general population
(favor colonoscopy)

sigmoidoscopy/3 y

or Double contrastenema/s y or
CT colonography/s y

or colonoscopy/10 y

PSA = DRE in men with at least
10-y life expectancy
with informed
decision-making process

PSA at initial evaluation

Same as general population




Recommendations for screening in a candidate for kidney transplantation and for kidney transplant recipients.
“ For cervix both Pap and HPV tests are preferred but Pap test alone is an acceptable option.

DRE, digital rectal examination; ENT, ear, nose, and throat vidt.

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
Cancer sites (american cancer society)'®

Proposed screening for
patients candidate to KTx Proposed screening for KTR

Lung
High-risk patients (cument or Annual low dose helical CT in
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.

No screening

No screening

No screening

Oral cavity and pharynx
No screening

High-risk patients only High-risk patients only

US to detect ACKD CT US every 2 to 5 y according to the
in high nisk patients presence of ACKD or not
(see LS. Preventive Senvices Task Force'™

Dermatologic assessment Dermatologic reassessment according
to risk level (see Euvrard et al™?)

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

ENT visit for high risk patients Mo screening
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Finding the safe place between e

the hammer and the anvil: I l

sounding the depth of
therapeutic immunosuppression

Curmrent cancer Past cancer Mo cancer
(n=22) {n=19) (n=21)

Mumber of patients

Kidney International (2015) 88, 1226-1238. S
Olivier Thaunat

Over-immunosuppression

Factors influencing the

position of the limits ; = High NK function
e, * Low MK function

Ol recipient

Recurrent infections
Malignancies

Time post-transplantation

Young recipient e R 00 200 300 400 500
Mo. of HLA mismatches PSS Time (days)

Brain—dead donor A Allo-stimulated interferon-y (IFN-y) release
Ischemiareperfusion i ;

Previous HLA sensitization
Rejection episodes

L 100
| = =280 spols

+ =200 spots
T8

50

Time post-fransplantation Y ) €

Patient event-free survival

Under-immunosuppression ) o00 4000 400 0 500
Time {days)




2YMIEPA2MATIKA

» H pokpoxpovio avoooKaTtaoTtoA] cuvOEETal e KokonBeLa
(avooosemitipnon, oi, dappaka- dtapketa, Soon, eidoc)

» ALQKOTU KATVIOMOTOC

» MPOZOXH:
" AlpokaBapon: emniktntn voooc veppwv- RCC

» Metapooyxevon (*) : Ca d€puatoc, Asppwpoata

= YEA: Aepdwpata, Ca Mvevpova, tpaxnAou puntpac (screening)
> ATTEIITIAEZ: Ca 6épuotoc

= Kukhopwodauidbn < 1 €toc (Oupodoyou Kuotewc)

» Rituximab lowc¢ npootateutiko

» METAMOZXEYZH: E€otopuikeuon LVOOOKATOOTOANC

* mTORI og Kaposi, Ca 6€ppatoc ektoc peAavwpuatoc, PTLD
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Kawpocg yia Oyko- NedppoAoyia?




