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ASTENIA: Definicion

(Cancer-Related Fatigue)

* Es una sensacidn angustiosa persistente vy
subjetiva de cansancio fisico, emocional y/o
cognitivo

 Agotamiento relacionado con el cancer o con
el tratamiento del cancer

* No es proporcional a la actividad fisica
reciente

e |nterfiere con las actividades cotidianas




Generalidades

e Como sintoma aislado es raro: suele acompanar a otros

sintomas como dolor, ansiedad, anemia, insomnio, etc.

Es una experiencia subjetiva y debe ser evaluada
sistematicamente, desde la primera visita a lo largo de toda la
evolucion de la enfermedad.

— En la practica asistencial
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— Enlos ensayos cl

Su identificacion, evaluacion y rehabilitacion debe ser
considerada por el paciente, familia y médicos.




ASTENIA
Generalidades

e Sintoma casi universal en los pacientes con cancer.
Prevalencia:

— 80% en tratamiento activo (QT, RT, Terapias dirigidas)
— >75% en enfermedad metastasica
e Sintoma infradiagnosticado, infratratado e infracomunicado.

e Fisiopatologia desconocida
e Citokinas proinflamatorias
* Disregulacion eje hipotalamo-hipofisario-adrenal.
e Cambios del ritmo circadiano
e Pérdida masa muscular

Henry DH. Supp Care Cancer 2008; 16: 791-801
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Screening

¢Cémo de cansado se
ha encontrado en los
pasados 7 dias usando
una escalade 0a 10)

J

4-6

Moderado

Evaluacidony
Tratamiento

Evaluaciény
Tratamiento

Medidas educacionales
generales




ViTaINYallE S ¥/,
Escala de autoevaluacion para pacientes con cancer*

& Como se siente hoy? Use la grafica que le presentamos a confinuacion durante dos semanas para medir su calidad de vida
Simplemente imprima estas graficas y marque el circulo que refleje exactamente como se siente.

Sexo

Edad

Nombre
Tipo de tumor
Tratamiento actual
Semana 1, lunes

& Como valorarias tu nivel de energia hoy?

O O O O 0O O QO

10 20 30 40 50 60 70 80 90 100

;i Cémo valorarias tu capacidad para desempenar
las actividades cotidianas?

OOOOOOOOOO

10 20 30 40 50 70 80 90 100

¢ Como valorarias tu calidad de vida hoy?

OOOOOOOOOO

20 30 40 50 60 70 80 90 100
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Evaluacion (moderada o severa)

e Historia dirigida

— Estado de la enfermedad y del tratamiento oncoldgico
e Estadio, evolucidn, recurrencia...
 Medicacion oncologica, de soporte, suplementos nutricionales
e Comorbilidades

— Revision de sintomas

— Historia y caracteristicas de la astenia
e Factores desencadenantes
e Alivio
e Patron temporal
 Interferencia con las actividades cotidianas

— Soporte familiar/social



Evaluacion (moderada o severa)

* |dentificacion de factores tratables

Farmacos (analgesicos, sedantes...)
Dolor
Distrés emocional (ansiedad, depresion)
Anemia
Trastornos del suefio (insomnio, apnea del suefio..)
Trastornos nutricionales
* Anorexia, caquexia
e Trastornos hidroelectroliticos (Na, K, Mg, Ca)

Comorbilidades: cardiacas, respiratorias, endocrinas, G-I, hepatica,
neuroldgicas, renal, infeccidn

Abuso de alcohol, otros toxicos.
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Tratamiento

 Durante el tratamiento oncolégico activo
— Educacién/actividad fisica
— Efectos 22 agudos

e Tras el tratamiento oncologico

— Efectos 22 tardios de QT/RT: cardiotoxicidad,
hipotiroidismo, etc

e En el periodo preterminal/terminal
— Soporte familiar/social
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Tratamiento

* Medidas generales de tratamiento
— Informacion al paciente y familia

— Medidas generales de actividad fisica:
conservacion de “energia”

— Medidas de actividades alternativas: juegos,
musica, lectura, activ. sociales
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Tratamiento

e [ntervenciones no farmacologicas
— Ejercicio fisico controlado e individualizado

e Precaucion si: cirugia reciente, alt hematoldgicas, alt
coagulacion, infeccidon, mts oseas...
Med Sci Sports Exerc. 2010 Jul;42(7):1409-26.

American College of Sports Medicine roundtable on exercise
guidelines for cancer survivors.

e Analisis de >28 estudios: Mejora siginificativa de |la
astenia durante y después del tto activo de forma
significativa en diferentes tipos de neoplasias

Cochrane Database Syst Rev. 2008 Apr 16;(2):CD006145.
Exercise for the management of cancer-related fatigue in adults.
[
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Tratamiento -

Intervenciones no farmacologicas
— Terapias fisicas: masajes, acupuntura

— Intervenciones psicosociales: terapias cognitivas,
psicoeducacionales, conductuales.

— Intervenciones nutricionales
— Terapias del sueno
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Tratamiento

* Intervenciones farmacologicas

— No se recomienda
e Antidepresivos

— Correccion y tratamiento de factores
contribuyentes

— Psicoestimulantes

* Metilfenidato (Rubifen®): resultados
contradictorios/efectos adversos

e Modafinilo (Modiodal®): psicoestimulante no
anfetaminico. Util en astenia severa



Cancer. 2010 July 15; 116(14): 3513-3520. doi:lD.lDUEfcucrESDSj..'

A Phase lll Randomized, Placebo-Controlled, Double-Blind

Clinical Trial of the Effect of Modafinil on Cancer-Related Fatigue
Treatment and Treatment-by-Baseline interaction coefficients from the ANCOVA.

Coefficient, P-Value (95% Confidence Interval)
Treatment | Treatment by Baseline Interaction
Category Outcome Median at Baseline (Range) Coeff. P-Value | Coeff. | P-Value
Fatizue BFL3 | sl 033l 008 | 02 | 002
Placebo Drug Difference P-Value?
Sleepiness | ESS Category T Mean | SE | Mean | SE | Drug - Placebo | Drug - Placebo
Mild (2,3, 4) 10.6 186 | 031 | 260 | 031 074 0.0%0
Moderate (3, 6) 16.8 062 | 018 | 082 | 017 020 0411
Depression | CESI .
Severe (7,8,9.100 | 726 | 087 | 014 | -131 | 015 044 0.033
Maximum (10) 10000 | -161 | 021 | -237 | 021 076 0.010
POM. - - ) - - -
(0-18) (-0.350,0.463) (-0.176,0073)
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ASTENIA

Tratamiento en la enfermedad terminal

e Alta prevalencia: casi 100%

e Paciente multisintomatico: dolor (83%), disnea (77%),
anorexia (75%)

e Evaluacion estado funcional, estado emocional, situacion
social

e Establecer medidas de ahorro de energia, tratamiento
nutricional, del sueno, etc.

e Medidas farmacoldgicas
— Psicoestimulantes: Precaucion!
— Acetato de megestrol
— Corticoides
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Generalidades

* Prevalencia:
— 30-90% de los pacientes con cancer

e Fisiopatologia:
-Menor Produccion

-Mayor Destruccion
-Pérdida
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Clasificacion

e Gradacion: escala Nat. Cancer Inst. (NCl)

Escala: HB gr/d

2 (moderada) i




ANEMIA

Etiologia

Multifactorial

— Comorbilidad
e Sangrado
e Hemoalisis
e |nsuficiencia renal
e Deficiencias nutricionales
e Anemia de trastornos cronicos
— Relacionado con la neoplasia
 |Infiltracion médula osea
e Pérdida hematica en relacion directa con el tumor
e Tipo de neoplasia: 32% LNH, 49% neo ginecologico



 Radioterapia

Agent Grade 1/2 Grade 3'4 Cancer
.. . (%) * (%) *
* Quimioterapia Cisplatin NR 11 H&N
Docetaxel T3-85 2-10 MSCLC
— Impacto directo en 58-60 27-42  Ovarian
) L, 5-FU NR 11 H &N
hematopoyesis: reduccion de 50-54 5.8 Colorectal
: Paclitaxel 93 7 Breast
precursores de hematies Topotocan R 2 sl o
4 H4 67 32 Cwarian
Reduccion de la produccion | . o7 _— B
renal de EPO Regimen
Ciaplatin - 43 0 Crwaricin
— Acumulativa: 19% tras 1¢ cyclophosphamide
. . Cisplatin - etoposide 99 16 - 55 SCLC
CIC|O, 50% tras 52 ciclo VIP MR 52 SCLC
o-FU - carboplatin 42 14 H&N
CHOP 49 17 NHL
Paclitaxel - doxorubicin T8 -84 g-11 Breast
Paclitaxel - carboplatin 10-59 o-24 MSCLC

Ludwig H,. The European Cancer Anaemia Survey (ECAS): a large,
multinational, prospective surveydefining the prevalence, incidence,
and treatment of anaemia in cancer patients.

Eur J Cancer 2004;40:2293-2306.
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Evaluacion

e <11gr/dL

e Examen de s.p.: evaluaciéon de todas las lineas,
caracteristicas de tamano y color de hematies

e Historia clinica dirigida

Inicio y duracidn
Sintomas: disnea, dolor tordacico, astenia, palpitaciones. Interferencia
en la vida cotidiana

Comorbilidades

Historia familiar
Tratamientos oncologicos
Tratamientos concomitantes
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Evaluacion




ANEMIA 3. ' . i h —
Evaluacion
S| HAY ALGUNA CAUSA DE ANEMIA
IDENTIFICABLE, DEBE SER CORREGIDA
LO ANTES POSIBLE,
INDEPENDIENTEMENTE DEL TTO
ONCOLOGICO INDICADO.

de truU
eAnemias hereditarias
eAnemia sideroblastica: sideroblastos en m.o.
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ANEMIA

Clasificacion segun gravedad

Asintomatica sin comorbilidad: (observacion)

Asintomatica
— +Comorbilidad
e Cardiaca: ICC o enf. coronaria
e Enf. Pulmonar crénica
e Enf. Vascular cerebral
— +F. Riesgo: descenso de Hb con QT o RT recientes

Sintomatica: taquicardia, taguipnea, disnea dolor toracico,
sincope, etc (transfusion)
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OPCIONES TERAPEUTICAS
» Transfusiones s
el
« Aporte de hierro: ol
; Daal.ys fa:omot'anjoom‘iézoatiion %
> Déficit absoluto B
> Déficit funcional z -
 Agentes Eritropoyéticos 5
§ 1 =% - -
= 29
N % = 2 U packed RBCs
Osterborg. Med Oncol 1998;15(Suppl 1):S47-9. Months

Ludwig et al. N Engl J Med 1990;322:1693-9.



El enferme El donante

£l milagro

DONA SANGRE, + Cruz Roja Espafiola
DONA VIDA C extro che Domacscn de Sanege




e Hematies concentrados mediante
centrifugacion de sangre total de donantes,
refrigerados. Contiene anticoagulantes y
conservantes.

e Pueden ademas modificarse mediante
radiacion, leucoreduccion, lavados (eliminar
leucocitos, CMV, etc)

e 1 unidad=300cc=incremento de 1gr/dl de
Hb=3% de hematocrito.




Transfusiéon'

e Beneficios
— Rapida elevacion de los niveles de Hb
* Riesgos
— Reacciones transfusionales
— |ICC
— Contaminacion bacteriana/viral
— Sobrecarga de hierro
— Eventos tromboembodlicos arteriales/venosos



Transfusiéon | &
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e Minimizacion de riesgos
— Indicacion: siempre <10gr/dL
— Pruebas cruzadas
— Premedicacion: antihistaminico+paracetamol
— Leucoreduccion (si transfusiones repetidas)



Transfusion de hematies | ° = -. 3

Anemia aguda (hemorragia aguda producida por intervenciones quirurgicas,
traumatismo, hemorragia digestiva..)

Anemia pre, per y postoperatoria
Anemia cronica
Anemia en hemopatias malignas y cancer

Debe ser compatible en tipo ABO y Rh
Se requiere la deteccion y compatibilidad cruzada de anticuerpos

Hematies refrigerados: 42 dias en SAG manitol
Una vez abierto: 24 horas a 1-6 °C?

Volumen: Adulto (dosis minima para corregir sintomatologia). Nifio (10-20
ml/Kg). En hemorragia aguda > 20ml/Kg.

Ritmo infusion: Primeros 5 a 10 minutos. El ritmo de infusién no debe
superar los 30-60 gotas/min. (una unidad en 1 6 2 horas).

Duracién : Para infundir una unidad se tarda unos 60-120 minutos. La
transfusion no debe durar mas de 6 horas debido al riesgo de proliferacion
bacteriana a temperatura ambiente

1.Murphy MR et al. Br J Haematol 2001;113:24-31; 2. Canadian Blood Services. Clinical Guide to Transfusion available at

http://www.transfusionmedicine.ca/ accessed Oct. 2010; 3. Canadian Blood Services. Where Does My Blood Go available at

http://www.bloodservices.ca/CentreApps/Internet/UW_V502_MainEngine.nsf/resources/Blood+Donation/$file/Where-Does-My-Blood-

Go_2005-02-07_bil.pdf accessed Oct 2010. 4 Guia sobre la transfusién de componentes sanguineos y derivados plasmaticos. Sociedad

espafiola de transfusién sanguinea 2006.
e
|




by ;.‘!._::F_Il.r. e _.-__\-_:‘.._-.-_ f

Alternativas a la Transfusi6é

Hb <7-8 g/L

Criterio restrictivo
de transfusion

Reduccion del

Correccion de :
Alternativas sangrado

la anemia

ala TSA

e Aprotinina
 Antifibrinoliticos
 Desmopresina

* rFVlla

-Vitamina B,,
» Acido Fdlico
 rHUEpo

> LAlEirE Sangre autéloga
 Donacion preoperatoria

 Hemodilucion
 Recuperacion perioperatoria

Albercal et al, Med Clin (Barc). 2006;127(Supl 1):3-20



que reciben transtusiones de hematies

Incompatible en 20
tipo ABO
Sepsis bacteriana 8
Lesion 160
pulmonar
VHB 4

La mayoria de los acontecimientos adversos relacionados con las
transfusiones de hematies no se reconocen o notifican como tales

Canadian Blood Services. Clinical Guide to Transfusion available at
http://www.transfusionmedicine.ca/sites/transfusionmedicine/files/PDF/CBC_CGT 10.pdf




Una gran demanda para un sumlnlstrq
sangre limitado

Tratamiento del cancer é 6 6 6 6 6 6 6 Hasta 8 unidades por semana
Cirugia de bypass cardiaco é 6666 Delabunidades

Accidente de coche/herida de bala é 6 6 6 6x 10 Hasta 50 unidades

Trasplante de higado 6666666066 46x10Hastal00 unidades
Trasplantes de otros 6rganos 6666646666 6Hastallunidades
Cirugia cerebral é 6 6 6 De 4 a 10 unidades

Transplante de cadera é 6 6 6 De 2 a5 unidades

Canadian Blood Services. Where Does My Blood Go .

Disponible en:http://www.blood.ca/centreapps/internet/uw_v502 mainengine.nsf/page/E_Who%20Needs%20Blood




* Provocan una rapida mejora del nivel de hemoglobina y de los
sintomas de la anemia, pero de manera no sostenida

* Tienen efectos de poca duracion y no influyen en el proceso
subyacente de la anemia

e Se asocian con riesgos, complicaciones y mortalidad mas elevados
en varias patologias.

« Tienen un tiempo 6ptimo de uso limitado post- extraccion (aprox. 14
dias)

« La hemovigilancia es un buen sistema para la d
analisis de los efectos adversos de la transfusio

> @

teccion, registro y
S

-Ludwig H. Semin Oncol 2002;29:45-54

- Canadian Blood Services. Clinical Guide to Transfusion available at http://www.transfusionmedicine.ca/ accessed June 2008

- Jabbour E et al. Cancer 2008;112:1089-1095

- Zou S et al. Transfus Med Rev 2008;22:58-69

- Informe Hemovigilancia 2008. Ministerio de sanidad y politica social.

- Guia sobre la transfusion de componentes sanguineos y derivados plasmaticos. Sociedad espafiola de transfusion sanguinea 2006.




Agentes eritropoyeticos & a="*

e EPO humana e EPO: hormona
recombinante (rHUEPO) secretada por el rindn
qgue controla la

. roduccion de hematies
e Comercializada desde P

1989




Tipos y posologla de rHuEPO

ll’ i..‘lﬂh

EPREX® / Tratamiento de la anemia y disminucion de los requerimientos
® transfusionales en pacientes adultos que reciben QT para el tto de
EPOPEN - ) : ) e
) tumores soélidos, linfoma maligno o mieloma multiple y en los que la
(epoetina alfa) valoracidn del estado general indique riesgo de transfusion.

Dosis inicial: 150 Ul/kg-3v/sem 6 450U1/kg- sem.
Via admodn.: SC

NEORECORMON® a) Tratamiento de la anemia sintomdtica en pacientes adultos con
. tumores sdlidos tratados con quimioterapia.

(epoetma beta) b) Tratamiento de la anemia en pacientes adultos con mieloma

multiple, linfoma no-Hodgkin de bajo grado o leucemia linfatica

cronica que tienen deficiencia relativa de eritropoyetina (niveles

bajos en suero inadecuado al grado de anemia) y estan recibiendo

terapia antitumoral.

Dosis inicial: 450 Ul/kg-sem (pudiendo dividirse en 3-7 dosis

individuales).

Dosis maxima: 900 Ul/kg-sem

Via admoén.: SC

ARANESP® Tratamiento de la anemia sintomatica en pacientes adultos con
. tumores no mieloides tratados con quimioterapia

(darbePoetma) Dosis inicial: 6.75 p/kg/3 sem 6 2.25 p/kg/sem.

Via admon.: SC

Eoratio® (epoetina theta) = epoetina alfa

Retacrit® (epoetina zeta)



Agentes eritropoy
Beneficios

e Reduccidn de las necesidades transfusionales

— Epo-alfa: 24.7% vs 30.5% en pac. en tto QT, incremento de
Hb de 2.2 gr vs 0.5 gr.

Littlewood et al. JCO 2001

— Darbopoetina: 27% vs 52% de transfusiones, fase lll, n:
320.

Vansteenkiste, et al. J Natl C Inst 2002

— Cochrane: 57 estudios (42 ensayos radomizados):
reduccion de riesgo de transfusion: RR 0.64.
J Natl CInst 2006



A

Riesgos

e Riesgo tromboembodlico
— Si hay ademas otros Fx de riesgo:

— Historia previa de eventos tromboembdlicos
— Hipercoagulabilidad

— Fx genéticos

— Trombocitosis

— Cirugia reciente

— Hormonoterapia-tratamiento esteroideo

— Inactividad-hospitalizacién

— HTA

— Hb>12gr/dL



Riesgos

* HTA

e Aplasia pura de células rojas
— Ac neutralizantes de EPO
— 191 casos reportados en total desde 1998

— Subita falta de respuesta a rHUEPO, anemia severa
y bajo recuento reticulocitario



Agentes eritropoyéticos & a=:

Riesgos

 Mortalidad aumentada-Progresion tumoral:
restriccion del uso de EPO

— 8 estudios randomizados muestran reduccion de la OS y reduccién del
control locoregional en ca. de mama, cervix, Cy C, linfomas y pulmdn
no cel. pequena

— Solo 3 estudios en pac.con QT
— Nivel target de Hb 12gr
— Update de Prepare trial: no descenso de OS o PFS
— 3 meta-analisis: aumento mortalidad: RR 1.17
(Bohlius et al, Lancet 2009, Tonelli et al, CMAJ 2009, Bennet el al, JAMA 2008)

— 2 meta-analisis posteriores no demuestran este efecto deletéreo
(Ludvig et al, JCO 2009, Glaspy et al, Br J Cancer 2010)



Summary of randomized trials that show
effects with ESA.

StudyTumariin) ESA treatment, duration Hb start value Hb target value Adverse Quitcome
(g/dL) (g/dL)

Chemotherapy

PREPARE, ™ " breast Darbepoetin alfa (4.5 Mean 13.6 213 Increased death, 14% vs

cancer, n=r33 pa'kgl2 wk), Not reported 8.5%"- no difference in
later anal‘_.r:ii:i"5

BEST.™ metastatic Epoetin alfa (40 000 Wwk), =13 =14 Cecreased 12-month

breast cancer, n=2348 12 micnths survival, TO% vs 78%, P =
oo

20000161, lymphoid  Darbepoetin alfa (2.25 =11 214 [women] Decreased O35, HR for

malignancy, =344 pafkghak], 12 wi 215 (men) death =137, P=0.04

Radioctherapy

ENHANCE.™ head Epoetin beta (300 IUkg x

=12 (women)

214 (women)

Decreased OS5, HR for

and neck, =351 Jhwk), T-0 wk =13 (men) 215 (men) death = 1.39, P = 0.02;
locoregional progression,
HR = 1.68, P =0.007

DAHAMCA 10, head  Darbepoetin alfa (150 =145 =155 Decreased locoregional

and neck, =522 pgiwk], Terminated early conirol, RR =147, P =
0.04; decreased DFS, RR =
132, P=0.02

Chemoradiotherapy

GOG-191," cervical Darbepoetin alfa (40 000 =12 =14 Decreased 05, 1% vs

cancer, n=113 Uik}, Terminated eary T5%; decreased PFS, 58%
ws 5%

Mo therapy/palliative radictherapy

EPO-CAN-20, non- Epocetin alfa (40 000 Wiak), <121 =14 Decreased 05, HR for

small cell lung cancer, 12wk death =1.84, P=0.04

n=70

Amgen 103.* non- Darbepoetin alfa (B.75 =11 =13 Cecreased 05, HR for

myeloid cancer, n=082  pg'kg’d wk), 18 wk

death = 1.3, P = 0.008

Hb = hemoglobin; HR = hazard rabo; 05 = overall sunaval, DFS = disease-free sunaval; PFS = progression-free suraval

Bennett et al, JAMA 299: 914-924, 2008.
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Is the EPO-Receptor (EPO-R) able to promote tumor growth?

Are there preclinical data addressing the question of whether
ESAs / Epo:EpoR stimulate(s) tumor growth and vessel

formation?

Could ESAs estimulate the EpoR in tumor cells in vivo?




Epo Stimulates Erythropoiesis by Activatit
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Surrace Epo Receptors

High affinity S|te Low affinity site

\ \ /\/ rHUEPO

\/

rHuEPO /’

Epo Receptor / Epo Receptor

Activation

Signal Transduction

Syed et al (1997) Nature 395:511

Philo et al (1996) Biochem 35:1681

Elliott et al (1996) J Biol Chem 271:24691 Growth and Differentiation
Matthews et al (1996) PNAS 93(18):9471

Watowich SS (1999) Int J Biochem Cell Biol 20: 1075

aprpONE
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I local EPO
i concentration
P- -P
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NF«B
=R STATS

Fandrey The Oncologist 2008;13(suppl 3):16-20 nuclear S'g Tals
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Commonly Used “Anti-EpoR” Polyclo 1al Antibodies

Ive rd se-posmve esults
Mouse

= EpoR-positive EpoR-negative

: % .

§9§§§§E¥% a2
kDa d & 55 235 8 E % Antibody
o—" ~—|EpoR ' Inc)
n— ==

pu— [ — — -
30_

C-20 Control

UT-7/Epo and 769-P are positive
and negative controls, respectively

The non-specific C-20 polyclonal antibodies (Santa Cruz
Inc), with cross-reactivity to HSP70 due to sequence
similarity to EpoR, were used by Henke et al., and other ; :
investigators to evaluate head & neck and other tumors for mouse embryo mouse embryo
EpoR expression

True Negative

q

Elliott et al. Blood. 2006;107:1892-95.
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RED CELLS, IRON, AND ERYTHROPOIESIS

Absence of functional EpoR expression in human tumor cell lines

Susan Swift,' Aaron R. Ellison,2 Paul Kassner,? lan McCaffery,* John Rossi,* Angus M. Sinclair,? C. Glenn Begley,' and
Steven Elliott!

Departments of "Hematology and Oncology, “Protein Science, *Chemistry Research & Discovery, and *Medical Sciencas, Amgen Inc, Thousand Oaks, CA

RED CELLS, IRON, AND ERYTHROPOIESIS

Functional erythropoietin receptor is undetectable in endothelial, cardiac,
neuronal, and renal cells

*Angus M. Sinclair,? *Angela Coxon,! lan McCaffery,2 Stephen Kaufman,? Katherine Paweletz 2 Ligin Liu,! Leigh Busse,’
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Semi-quantitative measure of EpoR protein by immunoblot analysis with monoclonal antibody A82
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UT-7/Epo = Human megakaryopblastic leukemia (+ control) MCF-7 = human breast adenocarcinoma
Human erythroid progenitors (+ control) Hela = human cervical cancer
HUVEC = human umbilical vein endothelial cells Caki-2 = human renal cell carcinoma
RPTEC = Human renal proximal tubular epithelial cells 769-P = human renal cell carcinoma ( - control)

SH-SY5Y = human neuroblastoma
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Cell Membrane

Anti-apoptosis Anti-apoptosis Proliferation
differentiation
Adapted from Zhong Chong et al.Journal of Cerebral Blood Flow & Metabolism 2002;22:503-514
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tO0 d Growth-ractor Cocktall, but Not 10 rHUEpPO

PhosFlow Analysis
Control Growth Factor Cocktail rHUEpo Treated (300 U/mL

Controls

Tumor Cell Lines

. Vehicle Vehicle
l . BT &= control

L control

* rTHUEpo up to 300 U/mL did not induce phosphorylation of STAT5, ERK1/2, AKT, STAT3
and p70S6RP after 5 and 30 minute treatments in all examined solid tumor cell lines
» There was absence of signaling even though surface receptor was detected in NCI-H661

(NSCLC line) Swift et al. Blood. 2010:115:4254-63.
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Viu Itiple Rodent Tumor Models

rHUEPO Did Not Promote Tumor Growth or Inhibit
Chemotherapeutic Efficacy of Ovarian Tumor Xenografts

* Noincrease in tumor size or
proliferation in 28 publications with
ESAs alone (40 models - anemic and
non-anemic)1?

=d= Control
=@= Cisplatin
A Epo

* Two studies reported ESAs alone O Epo + Cisplatin

enhanced tumor growth in vivo °19

* Insome models (14/21), ESAs enhanced
responsiveness to tumor ablative
therapy!3

— 6/21 - no enhanced responsel#®
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— 1/21 - increase in tumor sizel!

Tumors from patients with recurrent stage 111C,
grade 3, papillary serous adenocarcinoma of the ovary.

1 Sinclair et al. Cancer. 2007;110:477-88; 2 Sairah et al., AJ Pharm Tox. Passaged at least 5 times in mice.

2009;4:12-16; 2 Lovey et al., Strahlentherapie und Onkologie 2008;184:1-7.

4Blackwell et al., Cancer Res. 2003;63:6162-65; > Bianchi et al., Eur J 20 U rHuEpo/mouse TIW: 5 ma/ka cisplatin: n = 10 per arou
Cancer 2007;43:710-17; 6 Kataoka et al., Mol Med Reports. 2010;3:95-101, P ’ g/kg P ! perg P

. . . *p<0.01 vs. control  **p<0.01 vs. control and p<0.05 vs. Cisplatin
7 Hassouna et al. Int J Radiat Oncol Biol Phys. 2008;72:927-34; 8 Miller et Afjdapted from Silver ang Piver (1991) P P

al. Transl Oncol. 2010;3:176-80; ° Okazaki et al. Neoplasia. 2008;10:932-
39; 10 Rupertus et al. Annals of Surgery. 2010;252:131-141. 11 Kjellen et al.



rHuEpo Was Unable to Activate Signaling in ECs
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Surface EpoR was undetectable using
Epo binding studies
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Epo Did Not Stimulate Blood Vessel Growtt

{(Angiogenesis) In Rats

Rat Corneal Implant Angiogenesis Model
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Could ESAs estimulate the EpoR iin tumor cells;
In vivo?

Analysis of cell surface erythropoietin receptor (EpoR)
expression and function in human epithelial tumor tissues

McCaffery ASCO 2009

This study describes the development of a platform that allows

the sensitive and specific detection of EpoR expression and
function.

This platform was validated in physiologically relevant primary

human tissues, including erythroid progenitors from human bone
marrow.

McCaffery et al. J Clin Oncol 27:15s, 2009 (suppl; abstr 11104) & poster



Fold Change (Isotype)

Human Tumor Samples

(b) Breast Tumors
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(f) Cell Line Controls

UT-T/IEPO HT29  UT-7IEPO
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No cell surface EpoR Expression Detected in Human Tumor Tissues
Colon (43), Lung (40), Breast (36), Ovarian (27), Kidney (5), Head&Neack(4)
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Breast Tumor (n = 36) UT-7/IEPO Cells Respond to rHuEpo
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==== Threshold for statistically significant signaling
EHI: Positive control cocktail (IGF, HGF and EGF); rHuEpo: 300 U/mL

rHuEpo was also unable to induce signaling in other tumor types (or metastatic lesions)
McCaffery et al. J Clin Oncol 27:15s, 2009 (suppl; abstr 11104) & poster



Conclusions

Analyses from this study detected no EpoR expression or function in > 160
human tumor tissues:

-Tumor tissues examined included primary tissue, metastatis lesions
and tissue from patients treated with chemotherapy.

These data demonstrate that epithelial tumor cells do not express
functional cell surface EpoR and are not responsive to physiological,
therapeutic or indeed very high levels of Epo (300U/mL).

McCaffery et al. J Clin Oncol 27:15s, 2009 (suppl; abstr 11104) & poster
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clinicas EORIC

e C.lIdel paciente
* SoOlo en anemia inducida por QT
e Cesedettoconelfin de QT

e No se recomienda en casos de QT con intencion
curativa: fases precoces de ca. de mama, NSCLC,
linfoma, t. germinales.

 Considerar otras opciones alternativas: transfusion
tto con Fe.



ASCO/ASH Guidelines " =i

Las fichas técnicas US, restringe uso de los AEEs a pacientes que reciben
QT con intencidn paliativa.

Inicio con Hb < 10 g/dl para evitar transfusiones (no con objetivo de
aumentar Hb)

Como no hay estudios en los que se evallen los Riesgos/Beneficios en
funcidn de la intencion de la QT, y ademas los pacientes con MM vy LLC
responden a las primeras y subsiguientes lineas, pero muchos de los
pacientes recaen, la intencion del tratamiento es dificil de definir, por
tanto, el tratamiento con AEEs lo dejan de nuevo a criterio del médico.

Para evitar una exposicion excesiva a los AEEs , Hb OBJETIVO debe ser:

— el menor necesario para evitar transfusiones

— cuando Hb exeda 1g/dL en 2 semanas en cualquier momento
Siguen recomendando monitorizacion del Fe, Capacidad Total de Fijacion
del Hierro (TIBC), Saturacion Transferrina, niveles de ferritina.



ASCO/ASH Guidelines -

Ademas aunque de forma general sugieren un tratamiento con
suplementos de Fe, destacan que no hay evidencias adecuadas para
considerar el uso de Fe IV como “standard of care”

Inicios en pacientes con Hb entre 10 -12 g/dL no queda definida en la
evidencia clinica publicada y queda a criterio del médico, considerando
Riesgo/Beneficio y la preferencia del paciente.

Es el médico el que debe sopesar el riesgo de tromboembolismo

Continuan considerando epoetina y darbepoetina equivalentes en
seguridad y eficacia
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Comprehensive . NCCN Guidelines™ Version 2.2012

NEEN R Cancer- and Chemotherapy-Induced Anemia

MCCN Guidalines [ndex

Discussion

SPECIAL CATEGORIES IN CONSIDERING ESA USE
Consider treatment with ESAs by FDA

See Management

of Functional lron
= Cancer and chronic kidney disease indications/des ing/desing adjustments for chronic .
> Deficlency in
{moderate to severa) kidney disease, undar REMS guidelines, with informed Patiants Recaivin
Fatlants Recaiving
consent of patient!Jx!
= Myelosuppressive chemotherapy ESAs (ANEM-5)
with curative intent?
» Examples of cancers for which there is
therapy with curative intent: SA
early stage breast cancer, Hodgkin E not mended
lymphoma, non-Hodgkin's lymphoma,
testicular cancer, early stage non-small See Management
of Functional lren
cell hing cancer, sl Consider freatment with ESAs by FDA Deficiency in
indications/dos ing/dosing adjustments, urlclltﬂkﬂEus — Patients
iche 1 with informed nt of patie
» Patient undergoing palliative treatment " y | SCOTIOS, WL cansent ol patien Recelving ESAs
Consider red blood cell transfusion per guidelines Lo bles
(2o ANEM-A)
Consider red blood cell transfusion per guidelines
(Sea ANEM-A)
= Remainder of patients with or
anamia on my elosuppressive . |Clinical trial See Management
chemotherapy without other " |or of Functional lron
identifiable causs of anemial Consider treatment with ESAs by FDA Deficiency in
indications/des ing/desing adjustments, under REMS [——» Patients
guidelines, with informed consent nfpatinnt”*"‘ Recalving ESAs
9A few studies suggast patients with small call lung cancer on mysalosupprassiva {ANEM-5)

chamotherapy may not have an increasa in mortality whan receiving ESAs.
Cncalogic Drugs Advisory Commitiea March 2008; Pirkar at al. J Clin Oncal
2008; 25:2342-3249; Grote at al. J Clin Cncol 2005;23:8377-8386.

hSes Comparison of Risks and Benefits of ESA Use Viersus Red Blood Call
Transfusion (AMNEM-3).

iISes Ervthmopoistic Thampy - Dosing, Tiration, and Adwerse Effects (ANEM-B).

IHaalthcars providars |:|E|54:ﬂ:|l11_:| EEHE naad tu EI'II'I:" in tha ESAAPPRISE

agents, ek

EPatiants with previous risk factors for thrombosis may be at higher risk for thrombosis
with tha use of ESAs. If considaring use of ESAs, evaluata the nsk factors for
thrombasis: history of thromboambaolism, haritable mutation, hyparcoagulability,
alavatad pra-chamaotharapy plaielet counts, hypariansion, stemids, prolongead
immaobilizaton, rmcant surgery cartain 1hE||E||:IE|5 i:lr n1.||'q:la rrlyell:ma. hommanal

program.
Erythropoiesis Stimulating Agents (ESAs) [AMEM-C).

ITha hamoglobin hmshuld fur 'rvEElhnmt and dusng with EE‘-HE [ ciﬁﬂ'mt far
chamaothearapy-inducad anamia and chranic kidnay disaasa.



Comparison of risks and benefits of E

blood cell transfusion

ESAin the Cancer Setting

Red Blood Call Transfusion

Risks

» Increased thrombotic evants
» Decreased survival
= Time to tumor progression shortened

= Transfusion reactions (hemaolytic, febrile,
non-hamolytic, lung injury, ate.)

= Congestive heart failure

= Virus ransmission (hepatitis, HIV, atc.)

= Bacterial contamination

= ron overload

=Increased thrombotic events

Benefits

+Transfusion avoidance
= Gradual improvement in fatigue

= Rapid increase of hemoglobin and
hematocrit levals
= Rapid improvemant in fatigue
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INDICATIONS FOR RED ELOOD CELL TRANSFUSION IN CANCER PATIENTS

Goal: Prevent or treat deficit of oxygen-carrying capacity

Asymptomatic
* Hemodynamically stable chronic anemia without acute coronary syndrome:
» Transfusion goal to maintain hemoglobin 7 -9 g/dL

Symotomatic
= Acute hemorrhage with evidence of hamody namic instability or inadequate oxygen delivery:

» Transfuse to correct hemodynamic instability and maintain adequate oxygen delivery

= Symptomatic (including tachycardia, tac hypnea, postural hypotension) anemia (hemoglobin <10 g/dL):
» Transfusion goal to maintain hamoglobin 8 - 10 g/dL as needed for prevention of symptoms

= Anamia in setting of acute coronary syndromes or acute my ocardial infarction:
» Transfusion goal to maintain hemoglobin = 10 g/dL
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Functional iron deficiency

(ferritin < 800 ng/mL and ‘ — Consider IV iron supplementation ™2 with erythropoietic therapy
transferrin saturation < 20%)

Iron studies:

Iron panel (serum iron,
total iron binding capacity,
sarum farriting

Mo iron deficiency (ferritin
> 800 ng/mL or transferrin
saturation = 20%)

— W or oral iron supplementation is not needed

= Parentaral iron preparations studied in cancer patients:
» lron dextran
» Ferric gluconate
» lron sucrose

= Five 26 of six7 studies have shown parenteral iron products are helpful in treating functional iron deficiency in cancer patients who
are receiving ESAs.

= Test doses are required for iron dextran, but not for ferric gluconate or iron sucrose. Test doses are strongly recommended for
ferric gluconate and iron sucrose if patients have exhibited sensitivities to iron dextran, other IV iron preparations, or who have
multiple drug allergies.

» Most adverse events assoclated with iron dextran occur with high molecular weight iron dextran |Dexferrum®).8

«Ifiron dextran preparation is used, low molecular weight iron dextran (INFed®) is recommended.?

= Patients with active infection should not receive IV iron therapy.
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— PARENTERAL IRON PREPARATIONS (2 of 3)

RECOMMENDATIONS FOR ADMINISTERING PARENTERAL IRON PRODUCTS

Iron Dextran T Farric gumrﬂtﬂ Iron sucrose
Required MD discretion MD discretion

and wait 1 hr before or infusion
giving main dosa

Dosagei? | 100 mg IV over 5 min 125 mg IV over 60 min 200 mg IV over 60 min
= Repeated dosing +» Repeated dosing » Repeated dosing given
once weekly for 10 given once weekly for avery 2-3 wee ks
doses to achieve 8 doses or
total dose of 1 g over
or +Individual doses above 200 mg IV d IE-»Emh::
«Total dose infusion 125 mg are not "overy 1-4 woeks |
given over several recommended based -:;n
Pours Maximum wotal doee | *'ndidual doses
= 1000 m abowve 300 mgare
g not recomme nded 1
= Maximum total dose
= 1000 mg
Routas IV infusion
i tion/infusion IV injection/infusion
IM (INFed®) (not e Ject
reec ormimanded)

tExamplas of adverse events associated with FDA approved doses of parantaral iron preparations include:
hypaotansion, hyparansion, nausaa, vomiting, diamhaa, pain, fevar, dyspnaa, pruritus, headacheas, and dizzinass.
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Cancer Cells

R HGF
\

CSF-1, IL-1p TGF Hh, PFDGF

'd \ / ™\

Tumor-Promoting Extracellular matrix/ Cancer-Associated
Inflammatory Cells VEGF Bone marrow Fibroblasts

.. / Proteases—>| o [—[TGFD

Eequester
growth factors

CXCL12
IL-1 ﬂ

Ang-1

Endothelial PDGF Pericytes
Cells
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