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Incidencia acumulada de neoplasia
en hemodialisis (EEUU, 1996-2009)
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Time since dialysis initiation (years)
No. at risk 482,510 431,525 291,956 197,524 131,318 84,890
No. of cancer cases 0 6,061 20,477 28,656 33,854 37,128
No. of deaths 0 27,313 103,527 155,709 192,605 217,773
Butler et al. AJKD 2015



Evolucion en el tiempo de la ratio de incidencia estandarizada de
neoplasia en dialisis respecto a la poblacion general
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Incidencia estandarizada de diversas neoplasias
en hemodialisis (EEUU, 1996-2009)

No. of Observed

Cancer Site Cancer Cases SIR (95% CI)
All sites 35,767 1.42 (1.41-1.43)
Kidney/renal pelvis 2,712 4.03 (3.88-4.19)
Bladder 2,165 1.57 (1.51-1.64)
Breast (female) 3,552 1.42 (1.38-1.47)
Non-Hodgkin lymphoma 1,251 1.37 (1.30-1.45)
Lung/bronchus 4,806 1.28 (1.25-1.32)
Colon/rectum 4,181 1.27 (1.23-1.30)
Pancreas 891 1.08 (1.01-1.15)
Prostate 5,248 1.06 (1.03-1.09)

Butler et al. AJKD 2015
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Cancer risk associated with chronic diseases and disease
markers: prospective cohort study

n=405.878
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Cardiovascular disease markers 5|ze (%) raho (95% (I] ratio (95% Cl) hazard ratio (95% CI) point
Blood pressure
Normal 202 149 (51) 2860 Reference [ ] Reference 0
Prehypertension 119896 (30) 2636 1.00 (0.94 to 1.05) - 1.05(0.98 to 1.12) 1
Hypertension 76505(19) 3681 1.03(0.98to0 1.09) - 1.07 (0.99 to 1.15) 1
Total cholesterol (mmol/L)
26.22 40955(10) 1317 Reference ] Reference 0
5.19to 6.21 109173 (28) 2824 1.07 (1.00to 1.14) - 1.13(1.04 t0 1.22) 2
4.67 t05.18 84883(22) 1860 1.16 (1.08to0 1.24) - 1.17 (1.08 to 1.28) 3
4.15 to 4.66 80641(21) 1587 1.27 (1.18t01.37) —-— 1.34 (1.22 to 1.47) 5
<4.15 74949 (19) 1363 1.44(1.33t0 1.56) - 1.54 (1.40to 1.70) 7
Heart rate (beats/min)
G0 143525 (36) 3099 Reference [ ] Reference 0
70t0 79 149894 (38) 3371 1.00 (0.95to 1.05) - 1.03 (0.97 to 1.10) 1
80 to 89 76116(19) 1939 1.05(0.99t01.11) - 1.07 (1.00 to 1.15) 1
=90 28934 (7) 835 1.09 (1.01to0 1.18) - 1.07 (0.97 t0 1.18) 1
Diabetes
Mormal 360670(90) 7381 Reference ] Reference 0
Prediabetes 20900 (5) 809  1.06 (0.981t0 1.14) - 1.11(1.01t0 1.21) 2
Diabetes 19 954 (5) 1059 1.10(1.03to 1.18) it 1.08 (0.99 t0 1.17) 1
Chronic kidney disease markers
Proteinuria
Normal 308387 (92) 7784 Reference L] Reference
Trace proteinuria 20103 (6) 722 1.12 (1.04 to 1.21) - 1.11(1.01 to 1.22)
Proteinuria 6215 (2) 376  1.21(1.09to 1.35) —-— 1.19 (1.04 to 1.36)
Glomerular filtration rate (mL/min/1.73 m?)
<60 19137 (5) 1450 1.11(1.04to0 1.18) - 1.12(1.04 t0 1.21) 2
60 to 89 236 005 (59) 5988 Reference [ ] Reference 0
=90 147398 (37) 1815 1.10(1.04to1.16) - 1.09(1.02t0 1.18) 1
Pulmonary disease
Normal 255745 (75 5197 Reference [ Reference 0
Restrictive 61822(18) 2440 1.02(0.97 to 1.08) - 0.99 (0.94 to 1.06) 0
Chronic obstructive pulmonary disease 23 475 (7) 1058  0.99 (0.93 to 1.06) - 0.96 (0.88 to 1.04) 0
Gouty arthritis marker: uric acid (pmol/L)
2476 48863 (12) 1248 1.01(0.93to 1.09) - 0.97 (0.89 to 1.07) 0
416to 475 57501 (14) 1355 Reference [ ] Reference 0
357 to 415 84984 (21) 2052 1.04(0.97t01.12) - 1.00 (0.92 to 1.09) 0
297 to 356 97933 (24) 2262 1.07 (1.00t0 1.15) Fo- 1.04 (0.96 to 1.14) 1
<297 114273 (28) 2335 1.15(1.07 to 1.24) - 1.11 (1.01t0 1.21) 2
0.5 1

Tu et al.
BMJ 2018



Cancer risk associated with chronic diseases and disease
markers: prospective cohort study

Cancer incidence

= 8

© Physically inactive

'g = == Qverall n=405.878
® —-— Physically active

==

<1 2to 4 5to8 9to11 212

Chronic disease risk score

Physically inactive 1.18 (0.90to 1.56) 1.49 (1.14t01.96) 1.79(1.35t02.37) 2.72(1.96t03.76)
Overall 1.13(0.94t01.34) 1.36(1.14t01.62) 1.62(1.35t01.94) 2.21 (1.77 to 2.75)

Physically active 1.08 (0.86t01.36) 1.26(1.01t01.59) 1.49(1.17t01.89) 1.79 (1.32to 2.44)

Risk reduction by 54 47 38 54
physical activity (%)

Tu et al. BMJ 2018




Supervivencia inferior en cancer de pulmon
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Year Total 1s 2nd 3rd 4th St
Patient Numbers
Mortality Risk (Confidence Interval)
9076 3043 1548 964 0648 470
Non-CKD cohort 0.6164 0.7656 0.8233 0.8536 0.8724
(0.606-0.6267) (0.7561-0.7749) (0.8143-0.832) (0.8449-0.8621)  (0.8638-0.8307)
2269 520 290 174 125 100
CKD cohort 0.7282 0.8201 0.8619 0.8787 0.889
(0.709-0.747) (0.8027-0.8368) (0.8454-0.8775) (0.8625-0.8938)  (0.8728-0.9041)
G Wei et al. BMJ Open 2018




Cribado de cancer de mama y ERC (EEUU)

70.0%

60.0%
50.0% +—
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~ 20.0% +—
10.0% +——
0.0%
50-59 60-69 70-74
Age Groups
ONo CKD [OCKD stage 3a-b D CKD stage 4-5 MDialysis B  HEKidney Transplant
2-yr Cumulative Incidence Rate per o
Age Groups and CKD Stage Tncidence, % 1000 person-yr HR (95% CI)
Total cohort
CKD
No CKD 60.8 468.4 1.0 (reference)
CKD stages 3a and 3b 53.6 383.7 0.82 (0.80 to 0.84)
CKD stages 4 and 5 36.5 227.4 0.49 (0.44 to 0.54)
Dialysis 26.0 150.5 0.32 (0.30 to 0.35)
Transplant 53.0 377.5 0.81 (0.70 to 0.94)

s Wong et al. Clin JASN 2017
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Cribado de cancer de cérvix y ERC (EEUU)

100.0%
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21-30 31-40 41-50 51-60 61-70
Age Groups
ONo CKD OCKD stage 3a-b OCKD stage 4-5 MEDialysis ™ BKidney Transplant
3-yr Cumulative Incidence Rate per o
Age Group and CKD Stage [ — 1000 person-yr HR (95% CI)
Total cohort
CKD
No CKD 76.1 477.1 1.0 (reference)
CKD stages 3a and 3b 46.5 208.7 0.47 (0.46 to 0.48)
CKD stages 4 and 5 34.0 138.3 0.32 (0.28 to 0.36)
Dialysis 34.6 141.4 0.31 (0.29 to 0.33)
Transplant 59.5 301.1 0.65 (0.60 to 0.71)
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Neoplasias malignas en el paciente con ERC

- Mayor frecuencia en dialisis que en la poblacion
general, en particular genitourinarias

- Podria reducirse el riesgo con programas de ejercicio?
- Peor pronoéstico que en la poblacion general
- Debe hacerse mas esfuerzo en cribado
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- El estudio para inclusion en lista de TR



¢Debemos hacer cribado activo para detectar
neoplasias en candidatos a TR?

Dramatica falta de evidencia sobre la efectividad, los beneficios
o perjuicios que puede conllevar el cribado en poblacion TR

Lo que en la poblacion general puede ser beneficio, podria no
serlo en la poblacion TR, con una mortalidad tan elevada

Kiberd et al. AJT 2003

We recommend screening KT candidates for cancer
according to the recommendations that apply to the
general population. (Ungraded Statement)

ERBP Transplantation Guidelines. NDT 2013

(IERBP e




Cribado de cancer post-trasplante renal

Cervical Colorectal Prostate
Guideline Skin cancer cancer  Breast cancer cancer cancer Liver Lymphoma Others
. Annually
. . E —
AST kidney Self-screening Annuaflly Every 1- As in general Annually - Every 6 Clinically prostate,
2000 Annuall including 2 years opulation PSAand 12mo AFP every 3mo lung and
¥ PAP Y POp DRE and US in first year g
bladder
Annually Annually Annually
EBPG 2002 - including Recommended Recommended PSA and - - prostate
PAP DRE and kidney
Self-screenin Asin As in general Asin general Annual AFP
KDIGO 2009 Annuall : general o flation o uglation B and US B -
4 population Pop Pop
CST and CSN  Self-screening  Annually Asingeneral Asin general 3 Annual AFP 3 _
2010 Annually PAP population population and US

RA 2011 Self-screening As in general Asingeneral Asingeneral _ _ ~ B

Annually population  population population




Screening for colorectal cancer and advanced
colorectal neoplasia in kidney transplant recipients:
cross sectional prevalence and diagnostic accuracy
study of faecal immunochemical testing for
haemoglobin and colonoscopy

Collins et al. BMJ 2012
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Screening for colorectal cancer and advanced
colorectal neoplasia in kidney transplant recipients:
cross sectional prevalence and diagnostic accuracy
study of faecal immunochemical testing for
haemoglobin and colonoscopy

Completed faecal immunochemical test for human haemoglobinfin=255)

Participants approached far screening (n=360)

.

Confirm eligibility
Informed consent

Excluded (n=105):
Consent not given (n=45)
Did not return faecal samples for testing (n=28)
Previous colorectal cancer ar high grade adenoma (n=5)
Colonoscopy done for medical indication (significant symptoms) (n=5)
Age <50 years (n=5)
Colonoscopy within 12 months of enrolment (n=3)
Returned expired or old faecal sample and did not return appropriate replacement sample (n=3]
Returned to dialysis owing to transplant failure (n=2)
Withdrew fram study at own request n=2]
Chranic inflammatary bowel disease (n=2)
Life threatening malignancy (n=2)
Death before screening started (n=1)
Colonoscopy done befare faecal sample taken (n=1)
Excluded at request of treating physician (n=1)

I

De los 226 negativos _ _
Megative result (n=226) Positive result (n=29]
para FIT, 20 (9%) I |
A : Referred for colonosco Referred for colonosco
cancer en colonoscopla EY a4
Colonoscopy notdone (n=25): Colonoscopy not done (n=1):
Did not attend colonoscapy appointment(s) ar had nat —= Participant withdrawn hy treating physician because of
completed colonoscopy at conclusion of data collection anticoagulation and concemns about bleeding risk (n=1)
(n=12)

Unable to stop anticoagulation if required for

= colonoscopy (per treating physician) (n=6)
Withdrew fram study at own request (n=3)
Thrombocytopenia/bleeding risk (n=1)
Worsened cardiorespiratary condition (n=1)
Death while awaiting colonoscopy (n=1)
Had colonoscopy done for medical indication (n=1)

Colonoscopy done (n=201) Colonoscopy done (n=28)

:

Advanced colorectal

Collins et al. BMJ 2012 neoplasia (n=20)

' ¢ .

Marmal or other Advanced calorectal Marmal ar ather
diagnosis (n=181) neoplasia (n=9) diagnosis (n=19)




Screening for colorectal cancer and advanced
colorectal neoplasia in kidney transplant recipients:
cross sectional prevalence and diagnostic accuracy
study of faecal immunochemical testing for
haemoglobin and colonoscopy Collins et al. B 2012

What is already known on this topic

Faecal haemoglobin screening in people over the age of 50 years reduces mortality from colorectal cancer in the general population

Kidney transplant recipients, compared with the general population, have an increased risk of developing colorectal cancer and have
inferior outcomes once cancer develops

Data on the prevalence of colorectal neoplastic lesions and the diagnostic accuracy of faecal haemoglobin tests have been insufficient
to enable guidelines to be developed on screening for colorectal cancer in kidney transplant recipients

What this study adds

Kidney transplant recipients aged over 50, at otherwise average risk, have a high prevalence of advanced colorectal neoplasia (13%),
the precursor to most colorectal cancers

Faecal haemoglobin screening for colorectal neoplasia in transplant recipients has a similar poor sensitivity (31.0%) to that reported in
general population studies but reasonable specificity (90.5%)

Colonoscopy surveillance rather than faecal haemoglobin screening may be a better option to reduce the risks of colorectal cancer in
kidney transplant recipients

LA VIDA REAL:

EN EL H.DEL MAR NO HACEMOS NINGUNA:
4 Ca colon en 1200 TRs 1979-2016




¢Debemos hacer cribado activo para detectar neoplasias
en candidatos a TR?

Screening KT candidates for presence of kidney cancer by
ultrasound. (Ungraded)

Screening HCV and HBV-infected KT candidates for
presence of hepatocellular carcinoma according to the
EASL-EORTC Clinical Practice Guideline (Ungraded)

ERBP Transplantation Guidelines. NDT 2013
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Conducta ante un candidato potencial a TR que tiene o
ha tenido una neoplasia

Patients with current or previous cancer should be
discussed with an oncologist on a case by case basis.
Factors to consider the time that wait-listing should be
delayed:

a) potential for progression or recurrence of the cancer
according to its type, staging and grade;

b) age of the patient;

c) existence of co-morbidities. (Ungraded)

ERBP Transplantation Guidelines. NDT 2013

[(AERBP




Tiempo de espera para TR

< 6 Meses: Incidentalomas renales < 5cm
Carcinomas In situ
Vejiga bajo grado
Cutaneo resuelto
Préstata Gleason <4

2 to 5 anos: Los demas: individualizacidon

Normalmente 2: Laringe, tiroides, Utero, vejiga, mama in situ, cervix
localizado, colon-rectal A-B1, testiculos, linfoma,
melanoma in situ, pulmon resecado

Normalmente 5: Cualquier avanzado (Melanoma, pulmén, colon,
rindn >5cm, esoéfago,...)
Cualquier metastasico salvo teste o linfoma

i | CIERBP Protocolo Hospital del Mar, Barcelona
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El estudio para inclusion en lista de TR

- Escasisima evidencia sobre las estrategias
correctas de cribado pre y postrasplante

- ¢Como en la poblaciéon general? — Colorrectal,
mama, prostata, utero

- Estrategias especificas:

- ecografia renal,
- ecografia hepatica si VHC o VHB

- Si cancer previo, INDIVIDUALIZACION
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- Cancer en el trasplantado: Factores de
riesgo y prevencion



El paciente trasplantado tiene un riesgo
de neoplasia maligna mas del doble que
en la poblacion general (UK)

Incidencia  0.20 =] — Trasplantados
acumulada = Poblacién britanica
0.15
0.10 -
0.00 ]
0 3 6 9 12 15
Anos postTR

Parc
de Salut

MAR- Collett D et al. Am J Transplant 2010;10:1889-96




Evolucion en el tiempo de la ratio de incidencia estandarizada de
neoplasia en dialisis y TR respecto a la poblacion general

47 | B Dialysis

: A Transplant
1. &
31 }

1
I I I I I I
1982-1984 1985-1989 1990-1994 1995-1999 2000-2004 2005-2009

"ﬁ%ﬁ“’ ANZDATA Registry Annual Report 2012




Riesgo de cancer en poblacidn trasplantada
(Registro Italiano 1997-2009)

Incidence Rate (x10°PYs)log scale

Males || Females

10000

1000+

100

10

] ] I 1 ] ] 1 1 ] 1] I I 1 I
<30 30-34 35-39 4044 43-49 S0-54 55-59 60-64 65-69 <30 30-34 35-39 40-44 45-49 50-54 55-59 60-64 B65-69
Age

—=—— Observed —o0— Expected
N=7217

Piselli et al. Eur J Cancer 2013



Las neoplasias inducidas por virus son
las que tienen una incidencia mas
aumentada

Sarcoma de Kaposi —e— } HHvS h
Linfoma no Hodgkin o1 ]—EBV

Linfoma de Hodgkin —e—
Higado — - }HBV / HCV
Estomago o+ » Helicobacter

Vulva y vagina | pylori

Pene
Ano - HPV >
Cavidad oral y faringe

S |

—e—

—_
o
Cuello utero e
— —
—_—
— —

I\

Labio
Cutaneo no melanoma .
Ojo Posible
Eséfago o HPV
Laringe o ) J
Rifién K
Tiroides ol
Mieloma multiple oA
Vejiga F o4
Leucemia o4
(L]
(L]
o4

Tipo o lugar del cancer

Melanoma
Traquea, bronquios y pulmén
Colon y recto
Testiculo — —
Ovario -
Mama |
Prostata [
= -
|

SNC

1 1
-1 1 10 100 1000
Ratio de incidencia estandarizada

S8
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s

Vajdic CM et al. Int J Cancer 2009;125:1747-54




Cancer solido y linfomas en el paciente trasplantado renal

KT recipients (1979-2014)

N=1038
----- » Follow-up <90 days (N=96)
----- # Lost to follow-up (N=17)
N=925
WITHOUT cancer WITH cancer
N=817 N=108
(88.3%) (11.7%)
SOC PTLD
N=83 N=25
(76.9%) (23.1%)
SOC + PTLD
N=1
(0.9%)

Buxeda et al (submitted)




Cancer solido en el paciente trasplantado renal

30

Number of cases

=S Buxeda et al (submitted)




Cancer solido y linfomas en el paciente trasplantado renal

Incidencia acumulada
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Cancer solido y linfomas en el paciente trasplantado renal
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Incidencia estandarizada segun tipo de cancery
género en pacientes trasplantados

L Mujeres | Hombres
- N SIR (95% Cl) N SIR (95% Cl)

8 10.05 (4.29 - 18.22) 17 2.22 (1.29 - 3.4)

8 5.95 (2.54 - 10.79) 17 5.54 (3.22 - 8.49)
6 11.59 (4.17 - 22.71) - -

2 4.98 (0.47 - 14.29) 7 4.48 (1.78 - 8.41)
2 5.76 (0.54 - 16.51) 6 16.35 (5.88 - 32.05)
1 3.62 (0 - 14.19) 2 1.33(0.13 - 3.82)

1 1.92 (0-7.52) 1 0.83 (0 - 3.25)

4 0.85 (0.22 - 1.88) 0 2

2 8.24 (0.78 - 23.61) 3 1.6 (0.3-3.91)

- - 9 0.77 (0.35 - 1.35)
Stomach | 0 - 4 2.78 (0.72 - 6.18)

2 0.72 (0.07 - 2.05) 3 0.4 (0.08 - 0.98)
Brain | 0 - 1 1.48 (0 - 5.8)

1 2.86 (0-11.2) 0 -

0 - 1 0.06 (0 - 0.25)
All cancers [REY, 1.81(1.28-2.45) 71 1.22 (0.95 - 1.52)

Buxeda et al (submitted)



Supervivencia del paciente y del injerto en pacientes
con o sin cancer postTR

—_——

PatientBurvivall
0.50
1
_——

______

0 10 20 30
Time

GraftBurvival®

S | Log-rank p-value = 0.407
o T T T T
0 10 20 30
Time
Number at risk
924 249 40 6
...... 0 24 7 3

Patients without solid organ cancer

Parc | ==———— Patients with solid organ cancer Buxeda et al (Su bmitted)
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El riesgo de cancer postrasplante es tan alto por la
interaccion de una red de factores compleja

Factores clasicos
Enfermedad nativa
ERC-5

Inmunosupresion

Efecto directo
de los farmacos
iInmunosupresores

dddddd




Disminucion de la vigilancia inmunoldgica (c.dendriticas)
en TR por la accidn de los inmunosupresores

| DC apoptosis

@  Soluble suppressive cytokines and
° mediators (IL-10, M-CSF, gangliosides)

Tumor tolerance

CD8+ |FN-Y
T cells @
‘\n_-z, TNF-a

Killing

Inhibition

Maturation

of tumor
cells
Immature DC CD4+
Mature DC T colls
entation IL-12 , _
of tii antigens Tumor immunity
- 1 -Cell anergy
N — IL-10-producing
O ’ regulatory T cells
Apoptotic Immature DC presenting tumor antigens
tumor cells on MHC class | molecules to T cells in Tumor tolerance

the absence of costimulation and cytokines

ol Wong et al. KI 2014




Los factores de riesgo de cancer
postrasplante de 6rganos
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e Caracteristicas del receptor

Edad, sexo, historia familiar, pais
Historia de cancer previo

Nefropatia: Enf. Hierbas chinas
eInmunosupresion (droga, dosis, duracion)

eInfeccion viral cronica (VEB, VHC, VHB)

e Exposicion a carcinogenos (UV, tabaco)

Diapositiva de 2009



¢Es la nefropatia de base relevante? é¢Edad, sexo, raza?

All Cancers
Characteristic
Multivariate IRR (95% CI)P P Value
» PKD 0.84 (0.77 t0o 0.91) <0.001
Age at transplantation <0.001
0-19 yr 0.46 (0.39 to 0.55)
20-34 yr 0.52 (0.47 t0 0.57)
35-49 yr Reference
| 50-64 yr 2.06 (1.93t0 2.19)
| =65 yr 3.22 (2.97 to 3.49)
»Female sex | 0.750.71 t0 0.79) <0.001
Race/ethnicity <0.001
» | White, non-Hispanic Reference
Black, non-Hispanic 0.94 (0.88 to 1.00)
Hispanic 0.63 (0.58 to 0.69)
Asian/Pacific Islander 0.66 (0.58 to 0.74)

Menos riesgo en PQ, mujeres,
menores de 50 anos y raza no blanca

ey Wetmore et al. JASN 2014




Si el paciente ha recibido farmacos inmunosupresores antes
del TR...iesto aumenta el riesgo para futuras neoplasias?

Pretransplantation No. SIRs SIRs
Cancer Site” Immunosuppression| Cases (95% ClI) (95% ClI) HR (95% Cl) P
Viral related 0.01 0.1 1 10 100
No 124 0.79 (0.66-0.94) @
130 1.85 (1.25-2.60) 9- 3.13 (1.92-5.11)
Kaposi sarcoma No 12 13.5 (7.02-22.99) —— 1
Yes 1 8.71 (0.22-40.70) L 0.94 (0.11-7.87) 0.955
Non—-Hodgkin’s No 121 6.14 (5.09-7.30) [ 1
lymphoma 30 15.60 (10.52-21.95) - 2.37 (1.53-3.68) 0.0001L
Oral cavity and pharynx  No 52 2.97 (2.21-3.86) e 1
Yes 6 3.21 (1.18-6.61) —— 1.41 (0.57-3.15) 0.461
Related to end-stage renal
disease
Kidney No 92 7.42 (5.98-9.06) L 1
Yes 13 10.46 (5.57-17.38) — 1.52 (0.81-2.85) 0.19
Thyroid No 16 2.87 (1.64-4.54) -- 1
Yes 6 9.13 (3.35-18.82) — 248 (0.19-6.74) 0.076
Urinary tract No 147 1.41 (1.06-1.81) @& 1
25 3.16 (1.63-5.35) -~ 1.84 (1.13-3.01) 0.015
All groups of cancer No 977 1.86 (1.74-1.98) [ 1
Yes 152 3.03 (2.57-3.54) o 1.60 (1.31-1.96) <0.0001

0.01 0.1 1 10 100

Si, globalmente un 60%

Enf’m__ Hibberd et al. Transplantation 2013




¢Es el antecedente de cancer un factor de riesgo para futuras
neoplasias 0 mas mortalidad en el paciente trasplantado?

Registro AUST-NZ

A Cancer-specific survival B Overall survival
Product-Limit Survival Estimates Product-Limit Survival Estimates
With Number of Subjects at Risk With Number of Subjects at Risk
L \ Logrank p=0.2791 L Logrank p=0.1507
08 1 0.8
\j | =
s, | 3
£ 06 ® 06
3 : Y SO | g
§ gy e = \
a 04 2 04 ~
3 H sy
g S~
@ 0.2 02 - -
0.0 _ 0.0 B
3| e i 0 ' 3| s 1 0
0 10 20 30 0 10 20 30
Time from cancer diagnosis to death in years Time from cancer diagnosis lo death in years
Groups - 1 2 - — 3 Groups 1 2 — - 3
Kaplan-Meier estimates of survival probability without cancer death Kaplan-Meier estimates of survival probability without death
) Adjusted hazards for cancer-specific mortality
1 = Primary cancer
2 = Cancer recurrence Primary 4 .
3 = Second new cancer f
Recurrence - ' -
Second ' o
. . . 0.0 0.5 1.0 1.5 2.0
o Viecelli et al. Transplantation 2015
MAR_ Adjusted HR (95%Cl)




Cancer pretrasplante y supervivencia post-trasplante

1963-2010

377 (6.4%) de 5867 pacientes tenian cancer preTR.

Durante una mediana de 6.8 anos, no diferencias de mortalidad
(HR 1.06; p=0.40)

No diferencias en pérdida del injerto (HR 0.99; p=0.87)
Mortalidad por cancer (mediana 6.8 ainos):

» 256, 35 (13.7%) de cancer recurrente y 27 (10.5%) de novo.

» superior que en controles (HR, 1.97; p<0.001),

» sobre todo, primeros 5 afos seguimiento (HR, 3.44; p<0.01).
El tiempo de espera no se asocio con la recurrencia de cancer ni
con mortalidad.

No diferencias entre subgrupos de cancer

Dahle et al. Transplantation 2017

de Salut
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¢Es el tiempo en didlisis factor de riesgo para futuras
neoplasias en el paciente trasplantado?

0.25
- P —value for trend = 0.02
o
© 0.2
c
=
L
4}
2 0.15-
Q
k=
o
S 0.1
o )
.E Reference
S 0.86 (0.63—1.17) 0.32
s 0.05] 1.05 (0.79-1.40) 0.71
§ 1.42 (1.15-1.84) 0.002
&)
0 2 4 6 8 10 12 14
Duration after kidney transplantation (years)
Less than 1.5 years on dialysis 1.5 -2.5 years on dialysis

——— 2.5 -4.5 years on dialysis Greater than 4. 5 years on dialysis

*adjusted for gender, age af transplantation and competing cardiovascular deaths

. ——
Urinary tract & 0.0075

P —

ngn__ Wong et al. Transplantation 2013




¢Es la sensibilizacion un factor de riesgo de neoplasia?

Registro AUST-NZ

Variables Unadjusted HR 95% CI P Adjusted HR 95% CI
HLA mismatches 1.05 0.99-1.11 0.100 — —
Peak PRA (%)
0-10 Referent
11-50 1.01 0.79-1.29 0.959 — —
>50 1.24 0.92-1.68 0.165 e —
Lim et al. Transplantation 2014
Incident cancer
PRA 0% 4 Referent 0.004
PRA 1-50% —1— 0.91 (0.74-1.13)
PRA 51-80% & 0.83 (0.50-1.36)
PRA >BD"E 1.94 (1.26-2.97)
0.1 1 10

" " Parc
Hospital de Salut

| & Barcolona T

Hazard ratio

Lim et al. Transplantation 2015



¢Es el tipo de donante un factor de riesgo de neoplasia?

Registro AUST-NZ

0.25

ECD

0.2

0.15

Genitourinario:
HR 1.79 (1.03-3.10)

HR 1.52 (1.15-2.02) p=0.004
0.1

Cumulative incidence of cancer

Enf. Linfoproliferativa:
HR 2.72 (1.38-5.37)

0 4 8 12

Number at risk Time post-transplant (years)
Live donor 3091 1662 662 77
SCD 3063 1866 868 143
ECD 886 406 170 19
----- LD SCD e FCD

[... ) Ma et al. Transplantation 2014




Cancer solido y linfomas en el paciente trasplantado renal:
Factores de riesgo (analisis multivariado)

Recipient age

Type of donor (living donor vs others)
Thymoglobulin induction

Tacrolimus vs. Cyclosporine 1 year after KT

Mycophenolate 1 year after KT

de Salut
MAR_

IRR

1.014
0.360
1.619
0.731
0.745

95% ClI

[0.997 - 1.032]
[0.086 - 1.503]
[1.019 - 2.571]
[0.409 - 1.307]
[0.427 - 1.298]

p- Value

0.112
0.086
0.041
0.291
0.298

Buxeda et al (submitted)



El rechazo agudo tratado con agentes
antilinfocitarios es un factor de riesgo de neoplasia

0.25 Registro AUST-NZ, n=7153

0.2

0.15

0.1

Cumulative incidence of cancer

0.05
|[HR] 1.42, 95% CI 1.02—-1.99, P=0.039

D -
0 2 4 6 8 10 12
Time since transplantation (years)
No rejection Rejecnon without T cell depleting agents Rejecoon with T cell depleting agents

:b.i;‘z- Lim et al. Transplantation 2014




La inmunosupresion es un factor crucial

231 KTs, 5.5 afios de seguimiento

Incidencia de 40
cancer (n)

p<0.034
35 A

30 A
25 -

20 -
15 -
10 -
5 -

O -
CsA baja CsA alta
75-125 ng/mL 150-250 ng/mL

Dantal J et al. Lancet 1998;351:623-8




MTOR tiene un papel central en el desarrollo de cancer

Growth Factors

B Angiogénesis

02, energy,
nutrieats-—-"----- e

B Crecimiento/proliferacion

B Oncogenes / supresores
tumorales

Ras/Raf
pathway

6 T Protein Synthesis

T Cell Growth T Angiogenesis
and Proliferation

B I[nmunidad

Guba M et al. Nat Med 2002;8:128-35; Lang SA et al. Int J Cancer 2007;120:1803-10;
Lang SA et al. Hepatology 2009;49:523-32; Cohen A, Hall M. Cell 2009;136:399-400;
Nicklin P et al. Cell 2009;136:521-34; Rao RR et al. Immunity 2010;32:67-78




Effect of sirolimus on malignancy and survival after
Kidney transplantation: systematic review and
meta-analysis of individual patient data

15

)
s —— Control
Q
o - = = Sjrolimus
£ 12
R Log rank test:
£ Pvalue=0.006 oL e
e =l
3
= 6
|
o

3

0

0 i) 2 3 4

No at risk Years
Control

2600 1741 571 157
Sirolimus

3276 2318 1314 333

Knoll et al. BMJ 2014




Los imTOR (cualquier pauta) reducen el riesgo de
cancer de novo post-trasplante

Todos los tumores

Excluyendo cutaneos

favours Observed RR favours Observed RR
Author and Year mTOR-I (all) «—————— CNI (95% Cl) Author and Year mTOR-I (all) (95% CI)
Buchler 2007" N 0.54 (0.19-1.51) :
deFijter 2016 e 0.60 (0.28-1.28) Buchler 2007' — 065 Q17241)
Ekberg 20072 ,_._4 0.90 (0.48-1.70) Flechner 20022 -—.— 0.65 (0.12-3.61)
Flechner 20023 : 0.48 (0.13-1.76 :
S =y : ’ Flechner 2011 — 0.24 (0.05-1.25)
Flechner 2011 ——s 1.10 (0.40-3.05) :
Guba 2010* iy 0.08 (0.00-1.47) Guba 2010° -— 0.09 (0.01-1.69)
Kandaswamy 2005 R W 0.28 (0.05-1.49) Kandaswamy 2005 R S 0.54 (0.03-8.50)
Kumar 20065 —— 0.21 (0.07-0.60) :
Lebranchu 2009 —t 0.74 (0.30-1.81) Kumar 2006 — D2H0AT-000)
Lorber 2005 — 0.81 (0.40-1.64) Lebranchu 2009° —— 0.92 (0.32-2.61)
Tedesco 20107 N 0.60 (0.30-1.23)
Vitko 20042 i 1.05 (0.49-2.28)
; Random Effects Model B 0.43 (0.24-0.77)
Random Effects Model > 0.67 (0.51-0.86)
: Test for heterogeneity: I ] 1 Test for
Test for heterogeneity: I I | Test for Q (df = 7) = 5.9861 0.01 1 100 overall effect:
Q (df = 12) = 12.3250 0.01 1 100  overall effect: p=0.5414 p = 0.0046

2 = 13.44% (C1 0.00-67.81) Relalize ik log scee)

p=04199
Tau? = 0.0971; Chi?=1.16

12=0.00% (Cl 0.00-74.84)
Tau? = 0; Chi= 1

Relative Risk (log scale) p = 0.0020

Hospta sgfgar.tm_ Wolf et al. Plos One 2018

Barcwona




Cuanto antes mejor: beneficios en supervivencia libre de
tumor cutaneo en pacientes con un tumor cutaneo previo

1.0 5. 80 -
-
N . o
; Sse Sirolimus — Controls
5 2 084 Namma Sirolimus
\\\ o
e | T e o
S Calcineurin inhibitor O
] 0.6 - g
2 3 P=0.002 £ 40 - Year 1 Year 2
- 2 0.4 - E P=0.015 P=0.19
o 0o 3 l_
2 E 9
Z s % 20 -
Q0 -
8 g 0.2
2
[
0.0 . . . . . 0 ' : . !
0 5 10 15 20 25 0 6 12 18 24
Meses tras la randomizacion
Parg Euvrard S, et al. N Engl J Med. 2012;367:329-339;
MAR~ Hoogendijk-van den Akker JM, et al. J Clin Oncol. 2013;31:1317-1323.




Prevencion y recomendaciones de seguimiento

» Promocionar los habitos de vida saludable: dejar de fumar

» Modificar el estilo de vida en funcidn de los factores de riesgo: evitar la
exposicion a la luz ultravioleta, usar cremas protectoras solares.

» Vacunas:

- Hepatitis B antes del trasplante, reduce el riesgo de carcinoma
hepatocelular

- Papilomavirus, preferible preTR en nifas y jovenes, reduce la
incidencia de VPH 16 y 18 relacionados con el cancer de cérvix

» Monitorizar el VEB en los pacientes de alto riesgo D+/R-
- 1 vez la primera semana post trasplante
- mensual 6 meses postTR (periodo de mayor riesgo), alos9y 12m

- después del tratamiento por rechazo agudo

Protocolo TR Hospital del Mar:
Deteccidn y tratamiento del cancer postrasplante

de Salut
MAR_




Prevencion y recomendaciones de seguimiento

Screening individualizado segun antecedentes, habitos y edad:

- Cérvix: citologia vaginal anual/bianual (Ginecdlogo)
- Mama: mamografia anual/bianual (Ginecélogo)
- Prostata: PSA anual

- Colon: SOH inmunoldgica bienal (1 muestra, no precisa dieta), si +,
colonoscopia. Colonoscopia en pacientes con antecedentes segun
protocolo especifico.

- RifAodn nativo: ecografia abdominal anual a los pacientes con enfermedad
poliquistica o antecedentes y cada 2-3 afos en el resto.

Protocolo TR Hospital del Mar:
Deteccidn y tratamiento del cancer postrasplante

de Salut
MAR_
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Cancer en el trasplantado: Factores de riesgo y prevencion

Muchos factores asociados seleccionan poblacion de alto
riesgo: tiempo prolongado en dialisis, sensibilizacion,
inmunosupresores previos al TR, alta exposicion a CsA o
tacrolimus, rechazo que requiere antilinfocitarios,....

Los imTOR reducen el riesgo de neoplasia cutanea y en general
de las relacionadas con virus

Se recomienda la vigilancia individualizada, aunque el
pronostico en neoplasia no cutanea es malo tras el diagndstico



Mortalidad en tratamiento renal sustitutivo en Espana

18
16 155 153 - - — 151 L
14,2 5, 143 14,5/ 1481 146 WJ
14 -13,0 .
L 12 ——<
; 12’0’\ P
10 — S -
g 8 89—8,8 g4 89 2 1 89—389 8.3
O 6
=
4 23 23 25
2 _ 1,5 1,5 13 1,7 1,7 1,6 1,5 1,9 1,8 1’3..—-—, ,
o 088 09 o086 088 083 08 084 083 082 083 08 0,83 0,84
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
==Mortalidad en HD ==Mortalidad en DP ===Mortalidad en TX
POBLACION
1 GENERAL
Tyl U ESPANOLA
Informe de Dialisis y Trasplante 2014. REER




Mortalidad tras el TR en Espana

No filiada

Otras

Accidente
Psicolégica/Social
Gastrointestinal

Hepatica

Cancer
Infecciosas
Muerte subita

Vascular

Cardiaca

0% 5% 10% 15% 20% 25% 30% 35%

® Trasplante m Dialisis Peritoneal m Hemodialisis

Informe de Dialisis y Trasplante 2014. REER




La pauta ICN-imTOR reduce el riesgo de
cancer de novo respecto a ICN-MMF

mTORiI+CNI MPA/AZA+CNI Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.25.1 1 year
Huh 2017 & 76 3 75 6.3% 1.32 [0.30, 5.68] I
Machado 2004-5RL 2mg 0 35 0 35 Mot estimable
Méndez 2003 2 166 1 162 2.4% 1.5 [0.18, 21.32]
Qazy 2017 10 308 15 304  20.2% 0.66 [0.30, 1.45] —
Study Al1202 2013 2 61 0 61 1.5% 5.00 [0.25, 102.04] +
Study A2309 2010- EVR 1.5 2] 274 2 136  15.7% 0.50 [0.20, 1.22] — &
Study A2309 2010- EVR 3 8 278 10 137  15.5% 0.39 [0.16, 0.98] — &
Tedesco-5ilva 2015 0 102 1 101 1.4% 0.33 [0.01, 8.01]
Transform 2017 26 1014 24 1012 37.0% 1.08 [0.63, 1.87] :—
Subtotal (95% CI) 2312 2023 100.0% 0.77 [0.53, 1.11]
Total events 61 B3

Heterogeneity: Taw® = 0.02; Chi® = 7.49, df = 7 (P = 0.38); I’ = 6%
Test for overall effect: Z = 1.39 (P = 0.16)

1.25.2 = 2 years

Anil Kumar 2008_CsA 2 50 9 50 B.2% 0.22 [0.05, 0.98] I —

Anil Kumar 2008_TAC 2 50 10 50 B.4% 0.20 [0.05, 0.87] —

Lorber 2005- EVR 1.5 2] 153 3] 58 14.0% 0.76 [0.28, 2.08] —
Lorber 2005- EVR 3 10 194 B 98 14.3% 0.84 [0.32, 2.25] ) —
Study A2309 2010- EVR 1.5 ] 35 & 14 18.7% 0.40[0.19, 0.85] —

Study A2309 2010- EVR 3 3 31 8 15 11.5% 0.18 [0.06, 0.59] e —

Vitko 2005- EVR 1.5 10 194 & 58 12.0% 1.26 [0.41, 3.92] N R E—
Vitko 2005- EVR 3 2] 198 5 98 13.0% 0.89 [0.31, 2.59] —
Subtotal (95% CI) 945 521 100.0% 0.51 [0.31, 0.83] .

Total events 53 56 —

Heterogeneity: Tau® = 0.18; Chi* = 11.25,df = 7 (P = 0.13); I = 38%
Test for overall effect: Z = 2.70 (P = 0.007)

0.01 0.1 10 100
Favours [mTORiI+CNI] Favours [MPA/AZA+CNI]

... Montero et al. (submitted)
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EL PENSAMIENTO UNICO

Tac + MPA + Esteroides




Thinking Different

2011-

Think Different

1955-2011




Immunosuppression for KT

First KT

(PRA < 20-50%)

Low HLA sensitization

Basiliximab

Low dose steroid (withdrawal?)

Minimization

arc
de Salut
MAR_.

Low-dose | | TACROLIMUS

Previous KT
High HLA sensitization
(PRA > 20-50%)

rATG
Steroids

Normal dose

+

vea/; MTOR-i

No minimization
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En oncologia el tratamiento personalizado es rutina;
en trasplante renal estamos en la Edad Media
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Transform your thinking!




julpascual@gmail.com

@julpascual
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Riesgo de cancer en poliquistosis

Caso control: n=4346 PQy 4346 controles (Taiwan)
Incidencia en una mediana de tiempo de 3.72 anos

PQ 20.1 por 1000 afos-paciente vs Controles 10.9 (HR 1.77)
Ajustado por edad, sexo, visitas y comorbilidades: 1.83.

Especialmente significativo en:

- hepatico 1.49 (p=0.03)
- colon 1.63 (p=0.006)
- Rifidn 2.45 (p=0.006)

de Salut
MAR_.

Yu et al. Lancet Oncol 2016




Colonoscopy versus Fecal Immunochemical
Testing in Colorectal-Cancer Screening

Colorectal Lesion

Cancer

Advanced adenomad:
Advanced neoplasiaf
Nonadvanced adenoma

Any neoplasia

Colonoscopy

(N=26,703)
Subjects Rate
no. %

30 0.1
514 1.9
544 2.0

1109 4.2
1653 6.2

(N=26,599)
Subjects Rate
no. %

33 0.1
231 0.9
264 1.0
119 0.4
383 1.4

Odds Ratio

(95% CI)T P Value
0.99 (0.61-1.64) 0.99
2.30 (1.97-2.69) <0.001
2.14 (1.85-2.49) <0.001
9.80 (8.10-11.85) <0.001
4.67 (4.17-5.24) <0.001

Quintero et al. NEJM 2012




Coste del cribado de cancer de colon en la poblacion en dialisis
fuera de lista de TR (A), en lista (B) o trasplantada (C)
(Test anual inmunoldgico de sangre oculta)

2050 ¢ =

1850 1

1650 -

1450 1

1250 1

1050 1

Incremental costs ($)

(C)

850 v ' ' : - -
0.012 0,013 0014 0015 0.016 0.017 0018 0019 0.02

Incremental effectiveness (QALYS)

Wong et al. NDT 2013

m
28T
Do
Pz




Riesgo aumentado de cancer
(poblacion trasplantada renal vs poblacion general)

35 765 receptores 1995-2001 (USRDS / Medicare)

3 anos de seguimiento RR
_ Colon, pulmoén, prostata, )
Rlelseg\_:j/g géastrico, eséfago, pancreas,
ovario, mama.
Testis and urinary bladder 3
Riesgo : ;
moderago Melanoma, leucemia, higado
ginecologico O
_ Rinon 15
Riesgo
alto § Sarcoma Kaposi, PTLD, Piel noM -0
>

e ‘ smthL Kasiske B et al, ] Am Soc Nephrol 2004




Los imTOR reducen el riesgo de cancer de novo

Gender
Men
Women

Age
<40
40-59
60+

Area of origin (Italy)
North
Center
South
Abroad

Area of residence (Italy)
North
Center
South

Use of CNIs
No
Yes

Use of mTORIs
No
Yes

Total IRR
(95% CI)

1
0.7 (0.6-0.9)2

1
2.5 (1.8-3.7)2
4.9 (3.4-7.2)2

1
0.9 (0.6-1.3)
0.9 (0.7-1.1)
1.0 (0.6-1.8)

1
0.7 (0.5-1.0)"
0.9 (0.7-1.2)

1
1.1 (0.6-2.0)

1
0.5 (0.4-0.7)2

Kaposi IRR
(95% ClI)

1
0.9 (0.5-1.4)

1
3.6 (1.4-9.2)a
5.0 (1.9-13.0)2

1
0.2 (0.0-1.6)
2.8 (1.6-4.9)2
2.8 (1.0-8.2)b

1
0.6 (0.2-1.6)
2.2 (1.3-3.6)2

1
1.6 (0.4-6.4)

1
0.5 (0.2-0.9)2

post-trasplante: Registro italiano

NHL IRR
(95% CI)

1
0.6 (0.3-1.2)

1
0.7 (0.3-1.5)
0.9 (0.4-2.2)

1
0.2 (0.0-1.5)
0.8 (0.4-1.6)
1.6 (0.5-5.6)

1
0.3 (0.1-1.4)
0.6 (0.3-1.3)

1
1.0 (0.1-7.3)

1
0.3 (0.1-1.1)"

Solid IRR
(95% CI)

1
0.7 (0.5-0.9)2

1
3.9 (2.2-6.8)a
8.8 (5.0-15.2)2

1
1.1 (0.8-1.6)
0.6 (0.5-0.8)2
0.6 (0.3-1.4)

1
0.8 (0.6-1.2)
0.7 (0.5-0.9)2

1
1.0 (0.5-2.0)

1
0.6 (0.4-0.9)2

Parc
.‘W de Salut

3p<0.05; PP<0.10

Piselli et al. Eur J Cancer 2013



Conversion tardia de ICN a un imTOR
y descenso de tumores cutaneos

3 -
] m Sirolimus
Nuevas lesiones ) a8
por paciente y afio 2.5 - : COCNI
2 -
1.71
1.5 1 1.31
1 - 0.88
0.77
0.5 - 0.43
0 . .
Nonmelanoma skin Squamous cell Basal cell carcinoma

cancer carcinoma

Campbell SB et al. Am J Transplant 2012




Tumores cutaneos post-TR

Los mas frecuentes

95% carcinomas escamosos o basocelulares
USA/Europa: 10-30% a 10 afios, 50% a 20 afios
Australia: 80% a 10 afos

La ratio escamoso/basocelular es inversa a la de la poblacidn
general

Asociados a lesiones queratdsicas multiples, queratosis actinica
Un primer escamoso predice multiples (90-100% a 5 anos)

Factores de riesgo: exposicion al sol, infecciones virales,
inmunosupresores

Manejo: revision dermatologica, cirugia, imTOR

de Salut
MAR_.




Estrategias preventivas inmunosupresoras: una
oportunidad para reducir el cancer post-trasplante
utilizando un imTOR de novo

Conversion precoz Conversion tardia

1 | 2-6 | 6

Tiempo post-trasplante (meses)




Recomendacion: disminucion drastica de la
inmunosupresion con o sin inclusién de un imTOR

Pacientes EBV negativos que seroconvierten en el postrasplante

Canceres relacionados con inmunodeficiencia: ELPT, leucemia, melanoma
cutaneo, sarcoma de Kaposi, carcinoma de labio, boca, lengua, amigdala,
orofaringe, esofago, estomago, ano , higado, laringe , pulmodn, cuello uterino,
vagina, vulva, pene y ojo, durante la espera a la decision terapéutica
(quirdrgica.....)

Otros tumores de organos solidos, durante la espera al prondstico, a la decision
terapéutica (quirurgica...)

Durante la quimioterapia. La inmunosupresion durante la quimioterapia
aumenta las complicaciones, su disminucion puede reducirlas facilitando el
manejo de estos pacientes.

Protocolo Hospital del Mar




