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Abreviatures utilitzadesen les Taulesi al llarg del text:

aCL:

AL:

aPL:

CP:

anticossos anticardiolopina
anticoagulant lapic
anticosossos antifosfolipid

cancer procoagulant

ECOG: Eastern Cooperative Group

ESA:

GPL:

IL:

LES:

MPL.:

MTV:

QT:
SAF:
TAC:
TEP:
TF:

TVP:

agents estimulants de 1’eritropoesi

unitats d’anticos antifosfolipid d’immunoglobulina G
interleuquina

lupus eritematos sistémic

unitats d’anticos antifosfolipid immunoglobulina M
malaltia tromboembolica venosa

quimioterapia

sindrome antifosfolipidica

tomografia axial computada

tromboembolia pulmonar

tissue factor

trombosi venosa profunda
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1. Malaltia tromboemboalica venosa. Concepte.

La malaltia tromboembolica venosa (MTV) inclou dues entitats cliniques: la
trombosi venosa profunda (TVP) i la tromboembolia pulmonar (TEP)'.

La TVP es produeix per la formaci6 patologica d’un coagul sanguini o trombus
en una vena profunda de 1’organisme. La localitzacio més freqiient és en les extremitats
inferiors encara que pot afectar les venes pelviques, les venes cava inferior i superior i
les venes de les extremitats superiors 1 troncs braquiocefalics, entre les més rellevants.

Clinicament, la TVP es caracteritza per la preséncia de signes inflamatoris locals
(dolor, escalfor, impoténcia funcional), edema en el territori de drenatge del sistema
venos afectat i aparicid de circulacio col.lateral (Figura 1).

Una forma de presentacio freqiient de la MTV en el pacient oncologic és la
trombosi associada a un catéter venos®. Els catéters venosos centrals son d’tis molt estés
en el pacient oncologic per a I’administracié de quimioterapia, altres farmacs i
transfussions. S’ha de sospitar trombosi del catéter quan hi ha signes d’obstruccié que
impedeix el pas de fluids a través de la seva llum i quan el pacient presenta edema,
dolor, aparicid de circulaci6 col.lateral i dificultat del drenatge vends a coll 1 extremitats
superiors. També cal tenir-la present en pacients que presenten sindrome de vena cava
superior (Figura 2). Actualment, la trombosi de catéter €s la segona causa de sindrome

de vena cava superior després de la compressio de causa maligna®.

Malaltia Tromboembolica Venosa en el pacient oncologic. 18
Noves formes de presentacio clinica i paper dels anticossos antifosfolipid en la seva patogénia.




Carme Font i Puig

Figura. 1. Semiologia caracteristica de TVP en ’extremitat inferior esquerra en una
pacient amb cancer ginecologic. Fotografia: Jaume Giiell.

Figura 2. Sindrome de vena cava superior secundari a trombosi aguda de catéter venos
central (port-a-cath) en un pacient afecte de neoplasia vesical en tractament
quimioterapic. Fotografia: Dr. Oscar Mird.
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Un cop es forma el trombe en I’extremitat, aquest pot desaparcixer gracies als
mecanismes de fibrinolisi fisioldogica o pot continuar creixent fins obstruir per complet
el flux venos. Inicialment, el trombe és friable i es pot fragmentar amb facilitat, aquests
fragments son els que es desplagaran en forma d’émbol cap a la vena cava, el cor dret i
finalment a la circulacid pulmonar. L’émbol pulmonar o TEP consisteix en el
desprendiment del trombe vends fins arribar a ocupar una o diverses arteries
pulmonars'* (Figura 3).

L’espectre clinic de la TEP és ampli, pot causar simptomatologia derivada de la
manca de perfussi6 distal al vas ocluit, que causa necrosi del teixit o infart pulmonar
(dolor toracic, vessament pleural) i de 1’alliberament de substancies biologiques amb
activitat vasoconstrictora i broncoconstrictora (dispnea, insuficiéncia respiratoria,
broncospasme). Les diferéncies individuals en aquests mediadors biologics aixi com en
la reserva cardiovascular i respiratoria del pacient expliquen que en ocasions ¢émbols
petits puguin cursar amb gran insuficiéncia respiratoria i, en canvi, TEPs grans amb
afectaci6 d’arteries pulmonars principals puguin cursar de forma poc simptomatica.

En casos d’émbol massiu, el pacient pot presentar signes de col.lapse circulatori
(sincope, insuficiéncia cardiaca dreta, hipotensio arterial refractaria i1 finalment
dissociaci6 electromecanica) que porten a la mort del pacient. En un 25% de casos la

manifestacié clinica inicial de TEP és en forma de mort sobtada>®.
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Figura 3. Patofisiologia de I’¢émbol pulmonar: el trombe es forma inicialment a la
circulacid venosa periférica 1 d’aqui es despren i desplaga a través del cor dret fins
arribar a la circulaci6 arterial pulmonar.

Esquema: Tapson VF. N Engl J Med 2008; 358: 1037—10524.

Vena cava
superior

Vena
cava
inferior

inferior

Embol

] Vena
\ ‘ femoral

| b Vena
i 3 safena Trombus
!
-/ e Valvula venosa
1 Vena
= poplitia
|
Malaltia Tromboembolica Venosa en el pacient oncologic. 21

Noves formes de presentacio clinica i paper dels anticossos antifosfolipid en la seva patogeénia.




Carme Font i Puig

2. Malaltia tromboembolica venosa incidental.

La MTYV incidental o silent consisteix en el diagnostic radiologic de MTV com a
troballa inesperada en realitzar 1’estudi radiologic per un altre motiu. Aquesta nova
entitat ha emergit en els darrers 10 anys, coincidint amb el desenvolupament de les
técniques d’imatge, sobretot de la Tomografia Axial Computada (TAC)'™°.

La incidéncia de MTV incidental és d’entre un 2% i un 8% de tots els TACs que
es practiquen en Dactualitat'’. Per tant, es tracta d’una situacié clinica relativament
freqiient.

Hi ha un gran desconeixement sobre el significat clinic i la historia natural de la
MTYV incidental ja que els estudis clinics sobre MTV s’han efectuat tradicionalment
sobre la MTV simptomatica'®™®.

Per al diagnostic de MTV incidental és necessari que el defecte de repleccid
vascular estigui clarament marcat i es visualitzi en almenys dos talls consecutius del
TAC per diferenciar-ho d’imatges artefactuades degudes al flux vascular (Figura 4).

La majoria de casos de MTV incidental es diagnostiquen durant 1’avaluaci6 de

TACs en pacients oncologics. El més freqiient és el diagnostic de TEP encara que pot

visualitzar-se trombosi incidental en qualsevol altre territori vends profund.
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Figura 4. TEP incidental bilateral (fletxes grogues) en artéries lobars inferiors en dues

imatges consecutives en el TAC d’un pacient afecte de seminoma.
Fotografia: Dra. Teresa M* de Caralt.
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3. Etiopatogénia de la malaltia tromboembodlica venosa. Triada de Virchow.

Trombofilia.

La formacié de trombes patologics en el territori vends profund ve determinat
per tres factors coneguts com a ‘triada de Virchow’ que son':

- Disminucié del flux sanguini en el territori venos.

- Lesi6 de la pared endotelial per traumatisme mecanic o per dany hipoxic en el

context de disminucio de flux venos.

- Hipercoagulabilitat sanguinia ja sigui per estats de trombofilia congénits o per

la preséncia de factors procoagulants adquirits.

Cadascun d’aquests factors o la combinaci6 de tots tres afavoreix el
desenvolupament de TVP'. En la Taula 1 es resumeixen les situacions cliniques que
més freqiientment s’associen a TVP. La suma dels percentatges €s superior al 100%
perqué en molts pacients coincideix més d’un factor de risc. El risc de MTV en

cadascuna d’aquestes situacions augmenta proporcionalment amb 1’edat.

Taula 1. Patologies subjacents més freqiients en pacients amb TVP.

Malaltia subjacent Freqiiéncia aproximada %

Cirurgia 35%
Immobilitzacid 25%

Cancer 20%

Venes varicoses 18%

Historia preévia de trombosi 15%
Tractament amb estrogens 4%

Accident vascular cerebral 4%

Infart de miocardi 3%

Altres causes 10%

Idiopatica 18%
Malaltia Tromboembolica Venosa en el pacient oncologic. 24
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Del total de pacients que presenten MTV en la poblacié general, en un 20% es
relaciona amb la preséncia de cancer actiu o en els 6 mesos previs' "

En aproximadament un 18% de pacients no hi ha causa aparent que justifiqui el
desenvolupament de TVP, el que es coneix com a TVP idiopatica. En aquesta situacio,
s’aconsella buscar de forma activa compressions vasculars extrinseques, anomalies
congenites del sistema venos, neoplasia oculta (de manera que el cancer sigui la primera
manifestaciéo de TVP), la preséncia d’anticossos antifosfolipid (aPL) i altres patologies
que cursin amb estat de trombofilia. En aproximadament un 10% de les persones que
pateixen ‘TVP idiopatica’ es diagnostica cancer en els anys segiients'*>.

El terme trombofilia o diatesi trombotica es refereix a la tendéncia a patir
complicacions trombotiques pel trencament de 1’equilibri entre els mecanismes
procoagulants de 1’hemostasia i els anticoagulants i profibrinolitics*2°. L’eficiéncia i
regulaci6 de cadascun d’aquests mecanismes depén d’un important nombre de proteines
(enzims, cofactors i inhibidors), la concentracid plasmatica i activitat de les quals esta
determinada per diferents factors genétics i ambientals.

El terme trombofilia s’havia reservat tradicionalment als trastorns congénits o
hereditaris que representen un factor de risc independent per causar trombosi (Taula 2),
1 que sOn poc prevalents en la poblacié general. Els estats d’hipercoagulabilitat adquirits
(Taula 3) son els que més habitualment s’observen en la practica clinica i actualment
s’accepta també 1’Us del terme ‘trombofilia adquirida’.

La coexisténcia de factors hereditaris i adquirits en un mateix pacient té un

efecte sinergic en el desenvolupament de trombosi clinica.
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Taula 2. Causes de trombofilia hereditaria.

Deéficit d’antitrombina

Deéficit de proteina C

Déficit de proteina S

Factor V Leiden (variants al.léliques R506Q del gen del factor V)
Polimorfisme G20210A del gen de la protrombina
Hiperhomocistinémia

Elevaci¢ de factor VIII

Disfibrinogenémia

Factor XIIC46T

Factor IX elevat

Factor V HongKong

Antitrombina Cambridge 11

Factor XIIIVal34Leu

Malaltia Tromboembolica Venosa en el pacient oncologic.
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Taula 3. Estats adquirits de trombofilia.

Cirurgia

Immobilitat

Cancer

Obesitat

Catéter venos central
Sindromes mieloproliferatives
Trauma

Embaras i puerperi
Insuficiéncia cardiaca
Accident vascular cerebral
Malaltia de Behget

Sindrome nefrotica

Malaltia inflamatoria intestinal

Sindrome antifosfolipida primaria i secundaria

Malaltia Tromboembolica Venosa en el pacient oncologic.
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4. Sindrome antifosfolipidica.

La sindrome antifosfolipidica (SAF) es va definir durant la década dels anys 80
per descriure una forma unica de trombofilia induida per autoanticossos. Actualment la
SAF és la condicio protrombotica adquirida d’etiologia autoimmune més freqiient i
s’estima que hi ha una incidéncia d’aproximadament 5 casos nous de SAF per cada
100.000 habitants i any i una prevalenca de 5 casos per cada 100.000 habitants®’.

Clinicament la SAF es caracteritza pel desenvolupament d’events trombotics
arterials, venosos o de petit vas i/o morbilitat gestacional (pérdues fetals o parts
pretermini) en la preseéncia d’aPL, incloent-hi ’anticoagulant lapic (AL), els anticossos

anticardiolipina (aCL) i/o els anticossos antifB,glicoproteina I (21[32GPI)28'30

. Encara que
la trombosi pot ocdrrer en qualsevol llit vascular, la complicacid trombotica més
freqiient en la SAF és la MTV. Entre les trombosis arterials, la més freqlient és
I’afectaci6 d’arteries del sistema nervids central.

En la Taula 4 s’enumeren altres possibles manifestacions cliniques de SAF entre
les que destaca: patologia valvular cardiaca, microangiopatia trombotica renal,
trombocitopenia, anemia hemolitica i deteriorament cognitiu. La forma de presentacid
clinica més severa, encara que poc freqiient, és la que es coneix com a SAF catastrofica
que es caracteritza per trombosi disseminada de petit vas amb insuficiéncia
multiorganica i que va associada a una mortalitat superior al 50%"".

Aproximadament la meitat dels pacients amb SAF tenen la forma primaria i
I’altra meitat s’associa a altres malalties autoimmunes, sobretot al lupus eritematos
sistémic (LES)***. Els aPL també es poden trobar de forma esporadica en individus

27,34

sans i en pacients amb infeccions croniques’, encara que rarament s’associen a

trombosi en aquest context.
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Taula 4. Manifestacions cliniques de la SAF.

Frequents (>20% casos)

Tromboembolia venosa

Trombocitopénia

Avortament o pérdua fetal

Accident vascular cerebral isquémic transitori o establert
Migranya

Livedo reticularis

Menys frequent (10%-20% casos)
Patologia valvular cardiaca
Pre-eclampsia o eclampsia

Part pretermini

Anemia hemolitica

Cardiopatia isqueémica

Inusuals (< 10% casos)
Epilépsia

Demeéncia vascular
Corea

Vasculopatia retiniana
Amaurosi fugax
Hipertensié pulmonar
Ulceres en extremitats
Gangrena digital
Osteonecrosi
Nefropatia

Isquémia mesenterica

Rares (<1% casos)

e Hemorragia adrenal

e Miclitis transversa

e Sindrome de Budd-Chiari

Malaltia Tromboembolica Venosa en el pacient oncologic.
Noves formes de presentacio clinica i paper dels anticossos antifosfolipid en la seva patogénia.

29



Carme Font i Puig

El 1995 es varen proposar per primera vegada els criteris diagnostics de SAF
pels Drs. Khamashta i Hughes®. Els criteris diagnostics exigien almenys un criteri
clinic (trombosi venosa, trombosi aretrial, avortaments o peérdues fetals i/o
plaquetopénia) junt a un criteri de laboratori (positivitat per AL, aCL IgG o aCL IgM)
en almenys dues determinacions separades 8 setmanes.

Al 1998, uns criteris preliminars de consens internacional per al diagnostic de
SAF es varen proposar a la ciutat japonesa de Sapporo’’. Es requeria almenys una
manifestacio clinica (Taula 5) junt a la positivitat d’aPL circulants incloent AL i/o aCL
amb nivells mig-alts i en almenys dues ocasions separades 6 setmanes.

Al 2006, els criteris es varen revisar en una reuni6 internacional a Sidney i so6n
els criteris acceptats per la comunitat cientifica en ’actualitat™ (Taula 5). Els criteris
essencials de SAF es varen mantenir perd amb dues modificacions importants: el temps
de separacio entre les dues determinacions positives es va allargar a 12 setmanes per
assegurar la ‘persisténcia’ de la positivitat dels aPL i es varen incloure els anticossos
aP2-GPI, tant els IgG com els IgM, en els criteris de laboratori. Titols mitjans d’aCL es
varen definir com més de 40 unitats d’aPL IgG (GPL) o d’IgM (MPL) o més alts del
percentil 99.

Els isotipus IgA, els anticossos antiprotrombina i els anticossos dirigits contra el
complex fosfatidilserina-protrombina no es varen incloure com a criteris diagnostics de
SAF. Aquesta consideraci6 ha estat criticada per alguns autors i el debat sobre les
implicacions cliniques dels diferents aPL encara esta obert en I’actualitat™®.

En alguns estudis s’ha observat que la preseéncia de més d’una classe d’aPL

. . " : 39,40
incrementa el risc trombotic en pacients amb SAF™ ",
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Taula 5. Criteris diagnostics de SAF segons la classificacié actual de Sidney.

Criterisclinics
Trombosi vascular:

« Un o més episodis de trombosi venosa, arterial o de petit vas en qualsevol organ o
teixit.

« La trombosi ha d’ésser diagnosticada per criteris validats objectius, per exemple per
troballes inequivoques en proves d’imatge o per histopatologia. En els estudis
histopatologics, la trombosi hauria de ser-hi present sense evidéncia substancial
d’inflamacio a la pared vascular.

Morbilitat obstetrica definida pels criteris seglents:

o Una o més morts inexplicades en fetus de més de 10 setmanes de gestacidé sense
alteracié morfologica per criteris ecografics o en examen directe del fetus.

e Un o més parts prematurs abans de les 34 setmanes de gestacio de nadons
morfologicament sans degut a: eclampsia o pre-eclampsia severa segons definicio
estandard o a insuficiéncia placentaria reconeguda.

» Tres o més avortaments espontanis consecutius abans de la setmana 10 de gestacio,
amb exclussi6 d’anomalies anatomiques o hormonals maternes i1 d’anomalies
cromosOmiques maternes i paternes.

Criterisdelaboratori

« Anticoagulant lupic present en plasma, en dues o més ocasions separades almenys 12
setmanes, detectats segons les guies de la International Society on Thrombosis and
Hemostasis (Scientific Subcommittee on lupus anticoagulant/phospholipid-dependent
antibodies).

 Anticossos anticardiolipina de I’isotipus IgG i/0 IgM, en sérum o plasma, presents en
titols moderats o alts (>40 unitats GPL o MPL, o superiors al percentil 99) en dues o
més ocasions separades almenys 12 setmanes i mesurats amb test d’ELISA estandard.

« Anticossos anti-B2-gycoprotein 1 isotipus IgG /o IgM, en sérum o plasma (en titols
majors del percentil 99), presents en dues ocasions o més separades 12 setmanes i
mesurats mitjangant tests d’ELISA estandard.
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Els aPL no van dirigits directament contra fosfolipids sino contra una amplia
varietat de proteines (també anomenades cofactors) amb afinitat per als fosfolipids.

La B2-GPI es considera la diana antigénica o cofactor més important dels aPL.
La B2-GPI ¢és una proteina de cadena tinica, altament glicosilada que es troba present al
plasma sense cap funci6 prou coneguda. Els aPL no poden adherir-se a aquesta proteina
si es troba en soluci6 plasmatica perque I’epitop G40-R43 esta cobert per una cadena de
carbohidrats.

La B2-GPI té afinitat per fosfolipids carregats negativament com la cardiolipina,
fosfatidilserina i fosfatidilinositol presents en la membrana plasmatica. Un cop la B2-
GPI s’adhereix al fosfolipid, la proteina canvia de conformacid el que determina
I’exposici6 de I’epitop G40-R43, necessari per a la seva uni6 als autoanticossos aPL
junt a una altra cadena de B2-GPI (dimeritzaci6 de la f2-GPI) tal com s’esquematitza en
la Figura 6*'.

El complex format pel fosfolipid anionic, la B2-GPI i I’aPL, és capag d’interferir
en multiples reaccions de la cascada de la coagulacio i d’interactuar amb multiples
receptors cel.lulars®®*,

Els aPL promouen I’activacié de cél.lules endotelials, de monocits i de plaquetes

mitjangant diversos processos d’activacié cel.lular’®**®

. Aquesta activacié cel.lular
determina un estat d’hipercoagulabilitat en relacio a la sobreproducci6 de factor tissular

(TF) per part de les cel.lules endotelials i dels monocits 1 d’expressié de glicoproteines

IIb-111a i producci6 de tromboxa A2 per part de les plaquetes (Figura 7).
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Figura 6. La unié de la P2-GPI als fosfolipids de membrana permet el canvi
conformacional que facilitara I’esposici6 de 1’epitop que permet la unié al’aPL de dues

molécules de 2-GPI (B2-GPI dimeritzada).
Esquema: de Laat B et al. Blood 2006;107:1916-1924*".

Canvi conformacional

Superficie fosfolipidica de la membrana cel.-lular

L’activacio de la cascada del complement també pot intervenir en la patogeénia
de la SAF sobretot si hi ha un altre factor predisponent a la trombosi com el tabaquisme,

#-31 per altra banda,

processos inflamatoris intercorrents o 1’us d’estrogens (second hit)
els aPL poden interaccionar amb les proteines implicades en la regulacio de la trombosi

com: protrombina, factor X, proteina C i plasmina”.
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Figura 7. Patogénia de la trombosi en els pacients amb sindrome antifosfolipida.
Esquema: Ruiz-Irastorza et al. Lancet 2010; 376: 1498-1509".
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5. Hipercoagulabilitat i cancer. Sindrome de Trousseau.
Armand Trousseau va descriure per primera vegada al 1865 I’associacio entre

1. En els darrers

tromboflebitis migratoria i I’existéncia de neoplasia oculta viscera
anys, el concepte de sindrome de Trousseau s’utilitza per incloure les diferents formes
de presentacidé clinica de 1’estat protrombotic associat al cancer com son: la
tromboembolia arterial i/o venosa, 1’endocarditis trombotica no bacteriana 1 altres
sindromes sistémiques com la microangiopatia trombotica i la coagulacié intravascular
disseminada®*>>. De totes elles, la forma de presentacié més freqiient és la MTV.

En estudis histologics s’observa la preséncia de fibrina i agregats plaquetaris al
voltant dels tumors el que demostra I’activacio local del sistema hemostatic>®>’. Per
altra banda, alguns marcadors plasmatics d’activacié de la coagulacié com el complex
trombina-antitrombina, fragments 1 i 2 de la protrombina i nivells elevats de dimer D,
son freqiients en els pacients amb cancer, indicant que hi ha un procés continu de
formaci6 i degradacié de fibrina associat als processos malignes*".

La presencia de cél.lules neoplasiques afavoreix un estat protrombotic per

60-63
. D’una banda,

diversos mecanismes biologics que s’interrelacionen i es sobreposen
la cel.lula tumoral pot activar el sistema de coagulaciéo de forma directa mitjangant la
produccid de glicoproteines mucinoses, de factor tissular (TF), de factor procoagulant
del cancer (CP) i d’altres molecules com el receptor de factor V i un factor amb activitat
XIII-like®*®. D’altra banda, la preséncia de cél.lules malignes afavoreix de forma
indirecta 1’estat protrombotic mitjangant ’activacié de les cél.lules de I’hoste que
participen en el procés hemostatic (cel.lules endotelials, mondcits i plaquetes). En

aquests processos biologics intervenen mecanismes d’adhesid (interaccio cel.lula-

cél.lula) o de comunicacié indirecta mitjancant citoquines inflamatories™ (Figura 8).
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Figura 8. Multiples factors biologics intervenen en I’estat d’hipercoagulabilitat

associat al cancer.
Figura: Bick RL. N Eng J Med 2003; 349: 109-111°".
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Taula 6. Molécules que intervenen en la fisiopatologia de la trombosi associada al
cancer.

Moléecules derivades dela cél.lula tumoral amb propietats procoagulants

Activacio6 directa dela coagulacio
Factor tissular

Procoagulant del cancer

Receptor de factor V

Factor XIII-like

Proteines del sistema fibrinolitic
u-PA

t-PA

PAI-1

PAI-2

u-PAR

Citoquines
IL-1B
TNF-a
VEGF

Interaccio directa entre cél.lulestumoralsi cél.lulesdel’ hoste:
endotelis, plaquetesi monocits

Mecanismes d’adhesio cel.lula-cel.lula
Citoquines inflamatories (interacci6 indirecta cél.lula-cél.lula)

u-PA: wurokinase-type plasminogen; t-PA: tissue-type plasminogen activator; PAI-1: plasminogen
activator inhibitor-1; PAI-2: plasminogen activator inhibitor-2; u-PAR: plasminogen activator receptor;
IL-1B: interleuquina-1p; TNF-a: tumor necrosis facto; VEGF : vascular endothelial growth factor.
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El TF (glicoproteina de 47-kDa) és el principal activador de la coagulacio’".

L’expressio de TF en endotelis i monocits/macrofags depén d’estimuls proinflamatoris
com la presencia d’endotoxines bacterianes, de proteines del sistema de complement i
de citoquines com interleuquina-1p (IL-1 B), tumor necrosis factor o. (TNF-a) 1 vascular
endothelial growth factor (VEGF). Les c¢l.lules amb transformacié maligna expressen
TF de forma constitutiva i alhora estimulen la seva expressi6 en endotelis i
monocits/macrofags de I’hoste mitjangant la producci6é de citoquines proinflamatories
que afavoreixen canvis endotelials amb efecte protrombotic i neoangiogénic’*”"".

El CP ¢és una proteinasa de la cisteina de 68-kDa que pot activar directament el
factor X de la cascada de la coagulacié de forma independent. S’ha trobat CP en
extractes de cel.lules neoplasiques, en sérum de pacients amb cancer i en teixit
corioamnionic, perd no en cél.lules normals diferenciades®’.

Les cél.lules tumorals també poden expressar gairebé totes les proteines que
regulen el procés de fibrinodlisi”, entre les que destaca I'urokinase-type plasminogen
activator (u-PAYY, el tissue-type plasminogen activator (t-PA), els inhibidors de la
fibrinolisi PAI-1 i PAI-2*! i el plasminogen activator receptor (u-PAR)*.

Els canvis produits durant el procés d’activacio cel.lular d’endotelis, leucocits 1
d’activacio 1 agregacid plaquetaria contribueixen no només al desenvolupament de
trombosi sino també al creixement i disseminacié tumoral. La formaci6 de matriu
extracel.lular serveix de suport per a la formacid d’estroma tumoral, al procés de
neoangiogenesi, a facilitar I’extravasacio de cél.lules tumorals a través dels endotelis, a
facilitar la seva migracio pel torrent vascular formant microtrombes rics en fibrina i

plaquetes de manera que contribueix també a la formaci6 de metastasis a distancia®**.
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Per tant, des d’un punt de vista biologic, la relacio entre el cancer i el sistema
hemostatic és bidireccional (Figura 9). Fins i tot, alguns estudis han correlacionat

I’expressio i nivells plasmatics de TF i la densitat de neovasos amb el pronodstic de

malaltia oncoldgica en alguns tumors”™”.

Figura 9. La presencia de cel.lules tumorals afavoreix el desenvolupament de trombosi
1, alhora, I’activacio del sistema hemostatic afavoreix la proliferaci6 cel.lular, el procés
de neoangiogenesi i la invasid i1 disseminaci6 tumoral.

Figura: Kuderer NM, et al. J Clin Oncol 2009; 27: 4902-491 1%,
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A part de I’estat protrombotic derivat de la preséncia de c¢l.lules tumorals, en el

pacient oncologic sovint hi coexisteixen multiples factors clinics de risc per

100-121,

desenvolupar MTV : immobilitzacio, ingressos hospitalaris, compressié mecanica

101,102

del 1lit venods per la neoplasia i/o per adenopaties, cirurgia , infeccions, preséncia de

103-108 109-110

catéters venosos , tractament amb hormonoterapia , tractament amb noves

111-114

. . . . , . . 115 -
terapies antiangiogeniques , s d’agents estimulants de 1’eritropoesi' '’ i, sobretot, la

quimioterapia''®'?".
Des d’un punt de vista epidemiologic, en estudis poblacionals s’ha observat que
tenir cancer incrementa 4.1 vegades el risc de patir MTV, mentre que 1’Gs de
PP 122-123
quimioterapia I’incrementa 6.5 vegades .
La incidéncia estimada de MTV en el pacient amb cancer oscil.la entre el 4% i el
20%"**!1% segons les séries, el tipus de tumor'2*'?® i ’estadi de la malaltia'® (Taula 7).
El major risc s’observa en el periode inicial després del diagnostic de cancer i en aquells

130-131 1 4 incidéncia clinica de MTV en el

pacients que presenten malaltia mestastasica
pacient amb cancer, perd, es considera infraestimada ja que la preséncia de MTV en
estudis autopsics pot arribar al 50%"' %3,

La MTV associada al cancer tendeix a augmentar els darrers anys'> ¢ i
actualment es considera la segona causa de mort i un factor molt freqiient de morbilitat
en aquesta poblacié'’.

El diagnostic de MTV té un impacte negatiu en el pacient amb cancer no només
quant a morbilitat. Multiples estudis han correlacionat el desenvolupament de MTV

. . . 138-143
amb menor supervivencia dels pacients amb cancer .
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Taula 7. Incidéncia de MTV segons el tumor primari i I’estadi inicial del cancer d’acord
amb un registre de diagnostics a 1’alta hospitalaria a I’estat de California entre 1993 i
1999'%.

Incidénciade MTV durant I’any posterior
al diagnostic del cancer
(events/100 pacients)
Cancer L ocalitzat Regional M etastatic
Pancrees 43 53 19.7
Estomac 2.7 3.9 12.9
Ronyo6 1.2 3.9 8
Bufeta urinaria 0.7 2.7 7.6
Uter 0.9 1.6 6.2
Pulmo 1.1 2.3 5.2
Colorectal 0.9 2.3 4.6
Melanoma 0.2 1 4.6
Ovari 0.6 2.1 3.8
Limfoma 2 3.5 2.9
Mama 0.6 1 2.8
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6. Profilaxi i tractament delaMTV en el pacient amb cancer.

Les guies de profilaxi i tractament de la malaltia tromboembodlica d’is més estes
entre els clinics son les de I’American College of Chest Physicians (ACCP) basades en
I’evidéncia clinica'**. Aquestes guies es revisen cada 4 anys i les vigents durant els
treballs de la present tesi han estat les publicades els anys 2004'* i 2008'*°. En els
darrers anys, pero, I’interés creixent dels oncolegs en la MTV ha portat a I’elaboracio6 de
guies de tromboprofilaxi i de tractament per part de les principals societats
oncoldgiques a nivell internacional: European Society of Medical Oncology (ESMO)'Y,
National Comprehensive Cancer Netwotk (NCCN)'* i I American Society of Clinical
Oncology (ASCO)™™.

El tractament de la MTV en el pacient oncologic és més complex pel major risc
de patir events retrombotics (el triple) i complicacions hemorragiques majors (el doble)
comparat amb pacients que pateixen MTV no associada a cancer'”""*%. Aixo ha fet que
s’exploressin altres estrateégies terapeutiques en aquesta poblacio. En els darrers 10 anys

153-156

s’han publicat 4 estudis al.leatoritzats que han demostrat el benefici clinic del

tractament prolongat (fins a 6 mesos) amb heparina de baix pes molecular comparat
amb el tractament habitual amb anticoagulants orals amb una disminucié de fins el 50%
d’events retrombotics en pacients amb cancer, sense que s hagin observat diferéncies
significatives quant al risc de sagnat.

Actualment hi ha moltes linies de recerca obertes per intentar optimitzar la
tromboprofilaxi i la intensitat i duracié del tractament anticoagulant un cop s’ha

157-159

establert la MTV en els pacients amb cancer . Un dels camps de recerca va dirigit a

160-162 163-169)

identificar factors predictius de desenvolupar MTV (clinics com biologics

en els pacients amb cancer de cara a poder seleccionar quin subgrup de pacients es
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podrien beneficiar de tromboprofilaxi primaria i/o de prolongar el tractament
anticoagulant un cop establerta la trombosi.

Un altre camp d’estudi esta orientat a valorar les possibilitats del tractament
anticoagulant com a terapia coadjuvant antineoplasica tenint en compte el seu potencial

efecte antitumoral' """ (Taula 8).

Taula 8. Activitats amb potencial efecte antineoplasic de les heparines.

- Inhibici6 de la formaci6é de trombina i fibrina.

- Modulaci6 del sistema immune.

- Bloqueig de I’adhesio de la cél.lula tumoral a les cél.lules de 1’hoste
(cél.lules endotelials, plaquetes, leucocits).

- Inhibici6 de la neoangiogenesi.

- Inhibicio de la proliferacio de cel.lules endotelials.

- Induccié d’apoptosi.

- Inhibici6 de I’activitat heparinasa derivada de la cél.lula tumoral.

- Interferéncia amb aminoglucosaminoglicans de la c¢l.lula tumoral.
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7. Autoimmunitat i cancer. Anticossos antifosfolipid i SAF en pacientsamb cancer.
Diversos estudis han relacionat el cancer amb malalties autoimmunitaries d’una

forma bidireccional'’®!"%,

D’una banda, els pacients afectes d’algunes malalties
autoimmunes com [Dartritis reumatoide, el LES, [’esclerosi sistémica o la
dermatomiositis tenen un risc incrementat de patir neoplasies'””'®. D’altra banda, els
pacients que pateixen cancer poden desenvolupar multiples manifestacions reumatiques
com a conseqiiencia de la generaci6 d’autoanticossos, de sindromes paraneoplasiques,
per la invasi6 directa d’articulacions i musculs per cél.lules tumorals i, fins i tot, com a
efecte secundari dels tractaments oncologics'®! ™%,

Els mecanismes que indueixen paraneoplasia son multiples, des de la secrecio
per part del tumor d’hormones, péptids o citoquines, a la interaccid de les cel.lules
neoplasiques amb els teixits del pacient i/o en relacié a la generaci6 d’autoanticossos'®*
' Els mecanismes de generaci6 d’autoanticossos en pacients amb cancer no sén ben
coneguts. Podrien ser secundaris a 1’expressi6 anomala d’autoantigens per part de les
cel.lules tumorals i/0 al microambient inflamatori en el teixit neoplasic que estimula
I’apoptosi i I’exposicié d’autoantigens'".

Les sindromes paraneoplasiques poden afectar diferents organs diana entre els

que destaca el sistema endocri, el sistema nervids, la pell, la sang i les articulacions

(Taula 9).
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Taula 9. Principals sindromes paraneoplasiques segons 1’0rgan diana afectat.

Sistema endocr i

Secreci6 inadequada d’hormona antidiuretica (SIADH)
Hipercalcemia

Sindrome de Cushing

Hipoglucemia

Sistema nervios

Encefalitis limbica

Degeneraci6 cerebel.losa paraneoplasica
Sindrome miastenica d’Eaton-Lambert
Miasténia gravis

Neuropatia autonomica

Neuropatia sensorial periférica subaguda

Hematologiques

Tromboembolia

Eosinofilia

Granulocitosi

Aplasia pura de cel.lules vermelles
Trombocitosi

Pell i sistemareumatic
Acantosi nigricans
Dermatomiositis / Polimiositis
Eritrodérmia

Eritema nodos

Osteoartropatia hipertrofica
Vasculitis leucocitoclastica
Altres formes de vasculitis
Poliartritis paraneoplasica
Policondritis recidivant
Sinovitis simétrica seronegativa recidivant
Fascitis 1 poliartritis palmar
Distrofia simpatica reflexa
Fascitis eosinofilica
Paniculitis

Eritromelalgia

Polimialgia reumatica atipica
Artritis reumatoide atipica
Sindrome de Sweet

Sindrome Lupus-like
Sindrome Escleroderma-like
Sindrome de Raynaud d’inici tarda
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L’associaci6 entre aPL i cancer ha estat comunicada de manera esporadica i en
algunes séries de casos'*>'®. No hi ha resultats concluents, perd, que relacionin la
preséncia d’aPL amb el desenvolupament de complicacions tromboemboliques en la
poblacié oncologica'*®?™. Es desconeix si la positivitat dels aPL podria representar
unicament un epifenomen en alguns pacients amb cancer o, contrariament, podria tenir
un paper patogénic en el desenvolupament de trombosis en aquesta poblacio™ 2**. En la
literatura hi ha molt poca informacio clinica sobre la persisténcia de la positivitat d’aPL
(1 per tant I’existéncia de criteris formals d’APS) i de ’evolucié que segueixen aquests
pacients.

En el treball realitzat a Israel per Zuckerman et al'”® publicat al 1995, es va
observar una major prevalenca d’aCL en una scrie prospectiva de 216 pacients amb
cancer (165 amb tumors solids) comparat amb 88 controls sans (22% vs. 3%;
p<0.0001). Els pacients positius per aCL, sobretot els que presentaven titols alts, varen
presentar un major nombre d’events tromboembolics (28% vs. 14%, p<0.05) durant el
seguiment, incloent trombosi arterial periférica, malaltia vascular cerebral i MTV. Els
autors, perd, només varen donar dades de la persisténcia d’aCL en 4 pacients en els
quals els nivells d’aCL disminuien després del tractament efectiu de la neoplasia
mitjangant cirurgia en 3 pacients i quimioterapia en el quart.

En el treball d’Ozgiirogglu et al'’ publicat el 1999, es va analitzar la prevalenga
d’aCL en 25 pacients amb cancer i que havien presentat trombosi aguda, en 36 pacients
amb cancer sense complicacions trombotiques i en 20 individus sans. No varen observar
diferéncies en els valors mitjans d’aCL IgG entre els diferents grups. En aquest estudi

no es va mesurar la persisteéncia d’aCL.
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En I’estudi de de Meis'”’ es va determinar la prevalenca d’aPL en 105 pacients
consecutius afectes de carcinoma pulmonar, la majoria en estadis avangats. La
positivitat per aPL va ser la segiient: 58% per AL, 10% per IgG aCL IgG, 9% per IgM
aCL, 26% per IgM aB,GPI i 5% per IgG aB,GPI. La incidéncia de trombosi es va
associar a la positivitat per AL (RR=7.93, p<0.001) perd no per aCL. La preséncia
d’IgM ap,GPI es va correlacionar de forma inversa amb [’aparicié de trombosi
(RR=0.29, p=0.04). La positivitat per aPL es va mantenir després de 6 mesos de
seguiment.

1
1'% es varen observar

En un estudi portugues publicat I’any 2000 per Armas et a
uns nivells més alts en sérum d’IgG aCL en una série de 145 pacients consecutius amb
cancer comparat amb controls sans encara que aquests autors no varen trobar diferéncies
en el desenvolupament de MTV (16.7% en positius per aCL comparat amb 13% en els
pacients negatius per aCL). No es va mesurar la persisténcia dels aCL malgrat que es va
fer un seguiment dels pacients durant tres anys.

En el treball asiatic de Yoon et al'” publicat 1’any 2003 es va comunicar la
preséncia de positivitat per aPL en un 60% de pacients afectes de cancer i trombosi en
una serie de només 33 pacients asiatics que incloia pacients amb cancer i trombosi
arterial i venosa. En aquest estudi ’aPL més prevalent va ser IgA B2GPI IgA (46.9%),
el qual no es determina de forma rutinaria en la practica clinica, no forma part dels
criteris actuals de diagnostic de SAF i el seu paper patogenic com a factor de risc de
trombosi ¢s incert. Els autors només aporten dades de persisténcia d’aPL durant el
seguiment en un pacient en qual els aPL es negativitzaren després de de la resseccid
d’una neoplasia hepatica.

Per tant, és clar que la preséncia d’aPL s’observa en alguns pacients amb cancer.

Hi ha dades contradictories, perd, sobre 1’eventual paper patogénic d’aquests aPL en el
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desenvolupament de trombosi en la poblacié oncologica. Per tant, tampoc és clar que
pugui ser util en la practica clinica la determinaci6 sistematica dels aPL en els pacients
amb cancer com a eina que permeti identificar un subgrup de pacients amb major risc de

MTV.
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Hipotesis
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1. La MTV detectada incidentalment mitjancant TAC en els pacients amb cancer té el

mateix significat clinic que la MTV simptomatica.

2. Els aPL poden tenir un paper patogenic en la MTV associada al cancer i la seva
determinacid sistematica pot ser 1til per identificar un subgrup de pacients amb cancer i

major susceptibilitat de desenvolupar MTV.
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Objectius
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1. Estudiar les caracteristiques epidemiologiques, cliniques i 1’evolucio dels pacients
amb cancer i MTV incidental comparant-ho amb els pacients oncologics que pateixen

MTV simptomatica.

2. Estudiar la prevalenga de positivitat d’aPL en pacients afectes de MTV associada al
cancer. Avaluar quina proporcid6 d’aquests pacients compleix criteris de SAF i

descriure’n I’evolucio clinica.
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Recercal resultats
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1. Incidental versus symptomatic venous thrombosisin cancer: a prospective

observational study of 340 consecutive patients.

Trombosi venosa incidental versus simptomatica en el pacient oncologic: estudi

prospectiu observacional de 340 pacients consecutius.

Font C, Farrs B, Vidal L, Caralt TM, Visa L, Mellado B, Tassies D, Monteagudo

J, Reverter JC, Gascon P.

Annals of Oncology 2011 Sep; 22 (9): 2101-2106.
Epub 2011 Feb 16

(Pagines 60-65 de la tesi)
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original article NP sk

Incidental versus symptomatic venous thrombosis in
cancer: a prospective observational study of 340
consecutive patients

C. Font™, B. Farris®®*, L. Vidal', T. M. Caralt®, L. Visa', B. Mellado™>, D. Tassies®®,
J. Monteagudo®, J. C. Reverter®*® & P. Gascon®®*

Departments of 'Medical Oncology; 2Radiation Oncology, Hospital Clinic of Barcelona; Slnstitut d'lnvestigacions Biomediques August Pi i Sunyer (IDIBAPS); “University of
Barcelona, Departments of SHadtodJagnosIfc; SHemotherapy and Hemostasis, Hospital Clinic of Barcelona, Barcelona, Spain

Received 26 May 2010; revised 25 August 2010; accepted 15 November 2010

Background: The clinical significance of incidental venous thrombasis (IVT) is uncertain. The objective of this study
was to compare the clinical characteristics and the outcome of cancer patients with IVT with those of patients with
symptomatic venous thrombosis (SVT).

Patients and methods: Prospective observational study enrolling consecutive cancer patients newly diagnosed
with venous thromboembolism (May 2006-April 2009). Diagnosis of IVT was based on vascular filing defects in
scheduled computed tomography scans in the absence of clinical symptoms. Anticoagulant therapy was routinely
prescribed regardless of SVT or IVT.

Results: VT was diagnosed in 94 out of 340 (28%) patients. Patients with IVT were older (63.7 + 10.5 versus 60.8 +
10.5 years, P = 0.035), more frequently had metastatic cancer (82% versus 65%, P = 0.01) and were less likely to be
receiving chemotherapy at the time of the thrombotic event (63% versus 67%, P = 0.018). Mean follow-up was 477
days. A lower risk of venous rethromboses was observed in patients with IVT (log-rank P = 0.043), with no differences
in major bleeding and overall survival compared with SVT patients.

Conclusions: A high proportion of venous thrombotic events in cancer patients are diagnosed incidentally during
scheduled imaging. Prospective controlled trials evaluating the optimal therapy in this setting are required.

Key words: cancer-related venous thromboembolism, incidental thrombosis, symptomatic thrombosis
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introduction especially silent PE, with most of the available information on
the prevalence of IVT being provided by imaging studies [7-9],
while most clinical studies of VT in cancer patients have
focused on symptomatic venous thrombosis (SVT) [10-13].

The latest American College of Chest Physicians guidelines
for the treatment of VT [14] specifically recommend the use of
the same initial and long-term anticoagulant treatment for [VT
and for comparable patients with SVT, although no
randomized studies support this approach (grade 1C evidence)
[15]. Similar recommendations have recently been issued for
the treatment of [VT in patients with cancer [5], although there
are little data on the potential benefits and safety of
anticoagulant therapy in these cancer patients.

The objective of this study was to prospectively assess the
epidemiology, clinical characteristics and outcomes of cancer
patients with newly diagnosed VT according to the presence or
absence of VT symptoms at diagnosis.

Venous thrombosis (VT) including deep vein thrombosis
(DVT) and pulmonary embolism (PE) is the main
manifestation of the hypercoagulable state associated with
cancer and a leading cause of death and morbidity in this
population [1, 2]. Anticoagulant therapy for VT is more
challenging in cancer patients due to a higher incidence of both
recurrent thrombotic events and bleeding complications
compared with cancer-free patients with VT [3]. Moreover, the
gradual increase in life expectancy in cancer patients achieved
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in recent years implies that patients with a larger number of
comorbidities receive active anticancer therapy for longer
periods of time. Therefore, there is growing concern among
oncologists with respect to primary thromboprophylaxis and
anticoagulant therapy once VT is established [4-6].

The widespread use and progressive development of imaging
techniques in recent years have led to an increase in diagnoses
of unsuspected or incidental venous thrombosis (IVT),

patients and methods

“Carrespondence to: Dr C. Font, Medical Oncology Department, Hospital Clinic patients
Provincial, Vilaroel 170, 08036, Barcelona, Spain. Tel: +34-83-227-54-00; Fax: +34- A prospective observational study consecutively enrolling adult patients
93-454-65-20; E-mall: cfont@clinic.ub.es with cancer and newly diagnosed VT was carried out in our Medical

© The Author 2011. Published by Oxford University Press on behalf of the Eurcpean Society for Medical Oncology.
All rights reserved. For permissions, please email: journals.pemissions@oup.com
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Oncology Department from May 2006 to April 2009 in the Hospital Clinic
of Barcelona, a tertiary teaching hospital with a reference population of
>500 000 inhabitants. All patients included in the study had histologically
confirmed solid tumors and were eligible if they had either active cancer
(locoregional or metastatic) or developed VT while receiving adjuvant
chemotherapy.

The new VT event at study recruitment was named VT index event.
Patients were recruited in the cancer outpatient clinics (clinically stable
patients attended during the daytime from Monday to Friday), in the
Emergency Department (clinically unstable patients and/or during nights
and weekends) and in the Medical Oncology ward for hospitalized patients.
All VT index events were diagnosed as part of routine clinical practice and
were assessed directly by the authors at VT diagnosis whenever possible or
after a maximum of 72 h.

VT events incidentally found in scheduled computed tomography (CT)
(SCT) scans carried out for cancer evaluation as part of usual staging
practice (mostly during the daytime from Monday to Friday) were reported
to the on-call oncologist who clinically evaluated the patient. Clinical

assessment included a medical interview and physical examination

including vital signs (blood pressure, heart and respiratory rates) and
pulsioxymetry. IVT was defined as a thrombus accidentally found in a SCT
scan carried out for malignant disease evaluation in patients with no
symptoms indicative of VT (new chest pain, syncope, significant difficulty
in breathing andfor limb edema). Patients with coexisting SVT and IVT
events in different corporal regions were also classified as having SVT.

The clinical assessment was recorded on a standardized data collection
sheet that included information on clinical symptoms, demographics,
vascular risk factors, performance status using the Eastern Cooperative
Oncology Group classification, tumor type and stage [16], specific
anticancer therapy received in the 2 months before the diagnosis of VT
(surgery, chemoradiotherapy and hormonotherapy), catheter insertion and
use of erythropoiesis-stimulating agents at the time of the VT index event.
The study was approved by the Hospital Ethics Committee. All patients
provided written informed consent to participate in the study.

imaging studies

All VT events were confirmed using objective radiological methods. Patients
underwent SCT scans for oncological assessment according to routine clinical
practice. SCT scans were carried out using a dual CT scanner (Somatom
scanner; Siemens Medical Solutions, Somatom Healthcare, Erlangen,
Germany) with an intravenous injection of 100 ml of non-ionic contrast
medium (300 mg/ml) injected at arate of 3 ml/s. SCT of the thorax was carried
out with an automatic detection (care bolus) of contrast in the ascending
aorta, 1.2mm collimationand 5 mm reconstruction. SCT of the abdomen and
pelvis from the diaphragm to the pubic symphysis was carried out 70-90 s
after the injection of contrast medium for chest CT.

When the SCT scan was inconclusive for PE or the patient complained of
symptoms indicative of PE, a new multislice CT scan specific for the
depiction of PE was carried out with the 64 multidetector CT scan, with 0.6
mm collimation and 1 mm reconstruction including angiography of the
pulmonary arteries and lower limb venography (CTPA). A thrombus in
either SCT or CTPA was defined as a definite intraluminal filling defect seen
on at least two consecutive transverse images and contrasted by two senior
radiologists.

Patients with clinical symptoms of PE who had contraindications for
a CTPA scan (renal failure and/or allergy to iodine contrast) underwent
ventilation/perfusion pulmonary scintigraphy (VPPS) using Tc-99. Only
images with a high probability according to the Prospective Investigation of
Pulmonary Embolism Diagnosis (PIOPED) study criteria were considered
diagnostic of PE [17].

PE was classified according to three dichotomic variables: central (main

and lobar arteries) or peripheral (segmental or subsegmental branches),
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single or multiple, and unilateral or bilateral according to whether PE
involved cither one or both lungs.

In patients with suspected DVT in the upper or lower limbs, a B-mode
and color-Doppler ultrasound examination (Duplex US) was carried out.
DVT was diagnosed when the lumen of the vessel was not compressible or

when a flow defect was present in the Doppler study.

therapy

Anticoagulant therapy was prescribed by the treating oncologists according
to current international recommendations at the time of the study [14,18]
including clinical evidence available from the Randomized Comparison of
Low-Molecular-Weight Heparin versus Oral Anticoagulant Therapy for the
Prevention of Recurrent Venous Thromboembolism in Patients with
Cancer (CLOT) Investigators study [19]. The therapeutic approach to VT
was the same regardless of whether the patient had SVT or IVT. Low-
molecular-weight heparin (LMWH) was the standard anticoagulant therapy
during the first 3 months after the VT index event. Subsequently, LMWH
was also routinely recommended for 6-12 months or even indefinitely for
patients with active neoplastic disease and/or those receiving chemotherapy.
Switching to oral anticoagulation (OAC) from LMWH was allowed in
patients reluctant to receive daily injections. The decision to avoid or
discontinue anticoagulant therapy because of bleeding events was made
individually by treating physicians according to the clinical status.

follow-up

Follow-up was ongoing up to the death of the patient (including death in
the first 24 h after the diagnosis of VT) or the last follow-up at the time of
data analysis (May 2010). The database was updated monthly by the
authors according to the clinical information available on scheduled
oncologist visits, hospital admissions, electronic health records and/or
telephone calls if necessary. The data recorded included maintenance of
anticoagulation, venous rethrombosis, relevant bleeding and date and cause
of death.

The duration of anticoagulant treatment was classified into three
categories based on clinical practice: (i) indefinite LMWH or alternating
LMWH/OAC therapy (when anticoagulation was maintained from the VT
index event up to death or the last follow-up), (ii) LMWH for 6 months
(most common strategy when VT occurred in the adjuvant chemotherapy
setting) and (iii} therapy with LMWH for £3 months (in patients in whom
anticoagulant treatment was intentionally discontinued due to adverse
events or physician decision based on individual risk—benefit assessment).

Venous rethrombosis during the follow-up was defined as new VT
occurring at another site and/or extension of the thrombus found in the
previous baseline evaluation.

A bleeding event was classified as major when it was associated with
death, occurred at a critical site (intracranial, intraspinal, intraocular,
retroperitoneal or pericardial region), required blood transfusions or
resulted in a fall in hemoglobin of at least 2 g/dl [19].

Causes of death were classified into five categories: cancer progression,
bleeding, intercurrent infection, arterial thrombosis and venous
thromboembolism.

statistical analysis

Baseline characteristics of the patients were reported by means and standard
deviation, and absolute numbers and percentage. Categorical variables were
compared by the chi-square or Fisher’s exact tests as appropriate. Continuous
variables were compared using the Student’s t-test. Mean follow-up times
were calculated from the VT index event until the death of the patient or
the last follow-up. Cumulative major bleeding events, venous rethrombosis-
free survival and overall survival were estimated using the Kaplan—Meier

method, and comparisons between the two patient groups were made using
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the log-rank test. Overall survival, venous rethrombosis-free survival and
major bleeding-free survival were calculated as the time from the VT index
event to death, venous rethrombosis or major bleeding events, respectively,
or censored data (death or last follow-up).

Multivariate analyzes were carried out with a stepwise Cox proportional
hazard ratio model using independent variables identified in the univariate
analysis. Exp(beta) and their corresponding 95% confidence intervals (95%
CI) were calculated. Statistical significance was established as P < 0.05 (two-
tailed). Calculations were carried out using the SPSS v14 package (SPSS
Inc., Chicago IL).

results

patient characteristics

A total of 340 patients (193 males and 147 females) were
included in the study. The VT index event was diagnosed with
confirmatory examinations (162 Duplex US, 51 CTPA, 12
VPPS and 2 phlebographies) in 227 (67%) patients with
symptoms of VT and by SCT scans in 113 (33%]) patients, of
whom 19 (17%) presented symptoms of VT at the clinical
evaluation and were classified as having SVT. Therefore, the
study groups consisted of 246 (72%) patients with SVT and 94
(28%) patients with IVT. Baseline epidemiological data are
shown in Table 1. In the univariate analysis, patients with [VT
were significantly older (mean age 63.7 = 10.5 versus 60.8 *
11.7 years; P = 0.035), were more likely to have metastatic
disease (82% versus 65%; P = 0.01) and were less likely to be
receiving chemotherapy at the detection of the thrombotic
event by imaging (53% versus 67%; P = 0.018) than patients
with SVT.

thrombotic events
IVT and SVT differed significantly (P < 0.001) according to the
vascular territory involved (Table 2). In patients with IVT, the
most frequent clinical presentation was PE (60%), thrombosis
of the inferior vena cava (17%) and the iliac veins (10%). In
contrast, patients with SVT mainly presented with thrombosis
of the femoropopliteal territory (47%) followed by PE (26%),
thrombosis of the subclavian and/or jugular veins (18%),
proximal upper limb (4%) and the superior vena cava (3%).
The radiological findings in patients with PE are summarized
in Table 3. A similar proportion of patients with SVT and IVT
had PE involving the central arteries and coexisting with signs
of lung infarction and DVT. The proportion of small peripheral
PE was low (10% in SVT and 13% in VT, not significant) in
both groups. However, bilateral lung involvement was more
frequent in symptomatic PE (65% versus 41%, P < 0.009) than
incidental PE. Likewise, multiple PE tended to be more
frequent in patients with SVT (87% versus 75%, P = 0.08) than
in those with IVT, although the difference was not significant.

clinical outcome

Three patients were transferred to another institution during

follow-up, but relevant clinical information was obtained from
the patients and treating physicians by telephone calls. Table 4
shows the outcome variables, with a mean follow-up of 477 +
435 days (range 1-1460 days). A higher proportion of patients
with IVT had received <3 months of LMWH compared with

patients with SVT (16% versus 4%, P < 0.001). There were no

Table 1. Baseline characteristics of the study cohort at the time of the

VT index event according to the presence of VT symptoms

Mean age * SD (years) 60.8 = 11.7 63.7 = 10.5 0.035
Male 135 (55) 58 (62) NS
Smoking 131 (53) 46 (49) NS
Diabetes 24 (10) 13 (14) NS
Hypertension 70 (28) 27 (29) NS
Dyslipidemia 37 (15) 14 (15) NS
Previous VT before cancer 14 (6) 4 (4) NS
Inpatients 37 (15) 10 (11) NS
Performance status NS
ECOG 0 42 (17) 10 (11)
ECOG 1 91 (37) 41 (44)
ECOG 2 71 (29) 33 (35)
ECOG 3 42 (17) 10 (11)
Tumor type NS
Lung 59 (24) 26 (28)
Colorectal 41 (17) 11 (12)
Breast 39 (16) 10 (11)
Genitourinary 29 (12) 14 (15)
Gynecological 23 (9) 11 (12)
Upper gastrointestinal® 21 (8) 11 (12)
Head and neck 17 (7) 3(3)
Other® 17 (7) 8 (8)
Tumor stage 0.01
Clinical remission 38 (15) 6 (6)
Locoregional 47 (19) 11 (12)
Metastatic 161 (65) 77 (82)
Therapies
Chemotherapy 165 (67) 50 (53) 0.018
Radiotherapy 62 (25) 27 (28) NS
Hormonotherapy 20 (8) 11 (12) NS
Major surgery 33 (13) 13 (14) NS
ESA 58 (24) 24 (25) NS

*Gastroesophagic (n = 18), pancreas (n = 6), biliary system (n = 5),
neuroendocrine (n = 3).

"Melanoma (n = 8), cancer of unknown origin (n = 8), sarcoma (n = 4),
central nervous system (n = 2), lh)-'muma (n=2), mesothelioma (n=1).
VT, venous thrombosis; SVT, symptomatic venous thrombosis; IVT,
incidental venous thrombosis; SD, standard deviation; ECOG, Eastern
Cooperative Oncology Group classification; ESA, erythropoiesis-

stimulating agents; NS, not significant.

statistical differences with respect to major bleeding events and
venous rethrombosis in patients with [VT or SVT. Likewise, no
differences were observed in the proportion of patients who
had died, mean survival after the V1 index event and causes of
death between IVT and SVT; neither were there differences in
major bleeding events and overall survival in the Kaplan-Meier
curves for the two groups (Figure 1A and B).

However, patients with SVT had a higher risk of venous
rethrombosis compared with patients with IVT (Figure 1C).
The rethrombosis-free survival rate at 180 and 365 days was
86.5% and 82% for SVT and 96% and 93% for IVT,
respectively (log-rank P = 0.043). In the multivariate analysis of
venous rethrombosis, the best model included the following
variables: SVT (no =0, yes = 1) [P = 0.009; exp(beta) = 2.366,
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Table 2. Site of the index VT in patients with SVT or IVT

Femoropopliteal 116 (47) 6 (6)
Pulmonary embolism 63 (26) 56 (60)
Subclavian and/or jugular 45 (18) 5 (5)
Inferior vena cava 2(1) 16 (17)
Proximal arm 10 (4) 1(1)
Iliac veins 0 9 (10)
Superior vena cava 7 (3) 1(1)
Cerebral veins 3(1) 1]

Indwelling catheter 43 (18) 1(1)

VT, venous thrombosis; SVT, symptomatic venous thrombosis; IVT,

incidental venous thrombosis.

Table 3. Radiological findings in patients with PE according to SVT and
VT

Central arteries 33 (52) 36 (64) NS
Bilateral 41 (65) 23 (41) 0.009
Multiple PE 55 (87) 42 (75) NS
Single peripheral PE 6 (10) 7 (13) NS
CT signs of lung infarction 3(5) 2 (4) NS
Associated DVT in CT scans 8 (13) 4 (7) NS

PE, pulmonary embolism; SVT, symptomatic venous thrombosis; IVT,
incidental venous thrombosis; CT, computed tomography; DVT, deep
venous thrombosis.

Table 4. Outcomes of patients with SVT and IVT

Anticoagulant therapy 0.003
Indefinite LMWH 127 (52) 48 (51)
Indefinite LMWH/OAC 55 (22) 18 (19)
6 months LMWH 53 (21) 13 (14)
<3 months LMWH 11 (4) 15 (16)
Major bleeding 24 (10) 7(7) NS
Venous rethrombosis 44 (18) 10 (11) NS
Deaths 175 (71) 67 (71) NS
Cancer progression 133 58
Infection 12 2
Venous thromboembolism 13 3
Arterial thrombosis 3 0
Bleeding 14 4
Mean survival after VT index 469 * 445 497 *+ 405 NS

event

SVT, symptomatic venous thrombosis; IVT, incidental venous thrombosis;

LMWH, low-molecular-weight heparin; OAC, oral anticoagulation; VT,
venous thrombosis.
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Figure 1. Kaplan-Meier curves of major bleeding-free survival (A), overall

survival (B) and rethrombosis-free survival (C) in cancer patients

according to symptomatic venous thrombosis (SVT) or incidental venous

thrombaosis (IVT).
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95% CI 1.176 to 4.759], cancer extension at the time of the VT
index event (adjuvant chemotherapy = 0, locoregional cancer =
1, metastatic disease = 2) [P = 0.009; exp(beta) = 1.275, 95% CI
1.050 to 1.549].

discussion

To our knowledge, this is the first study to prospectively
describe and compare the epidemiological characteristics,
disease pattern and clinical outcome of a large cohort of cancer
patients newly diagnosed with SVT or IVT.

VT is known to display a wide spectrum of clinical
presentations including asymptomatic patients [14, 20],
although most of the data on IVT in patients with cancer come
from imaging studies, which may have underestimated its
prevalence in clinical practice. Our results suggest that IVT is
common, rather than sporadic, in this group of patients, as
28% of VT events and nearly half the PE were incidentally
diagnosed and asymptomatic at clinical evaluation. Although
different patterns of oncological practice may influence the
detection of IVT according to the frequency of restaging CT
scans, our results may taken as representative of the current
standard of oncological practice in a tertiary cancer center. We
found that IVT was more frequent in older patients with
metastatic disease, possibly due to the larger number of
imaging scans carried out during the follow-up, although
another reasonable explanation could be that differences in the
general clinical status of metastatic cancer patients (usually with
more disease-related symptoms) could mask or delay the
diagnosis of VT. A retrospective study of 59 cancer patients
with unsuspected PE [21] found that up to 75% of patients
were symptomatic, although neither the intensity nor the
characteristics of the symptoms allowed the diagnosis of VT
before the scheduled imaging test. In our series, 19 patients
(17% of those diagnosed with SCT) initially classified as IVT
were reclassified as SVT after clinical evaluation. It is also
plausible that the finding of IVT may indicate a greater
underlying prothrombotic activity (as a harbinger of
symptomatic events) in patients with advanced cancer.

We also found that most thrombi in the IVT group involved
large vessels (central PE, cava and iliac veins) as reported in
radiological series of cancer patients, whereas most SVT
occurred in the limbs. This is not surprising since SCT's are
almost always restricted to the chest, abdomen or pelvis and the
objective of our study was not to determine the incidence of
asymptomatic distal DVT. Interestingly, comparison of the
radiological findings in the chest showed few differences in the
burden and distribution of PEs, which were small and
peripheral in only a few cases, with a similar proportion in
IVT and SVT patients. Although the clinical significance of
small peripheral PE remains unclear [22, 23], the substantial
burden of IVT observed in this study further supports
current recommendations on the treatment of patients with
IVT [5, 14].

Despite the lack of evidence on the treatment or not of
patients with IVT, we considered that the pros (preventing
rethrombosis, possible benefit in survival) of anticoagulation
would probably outweigh the cons (risk of bleeding, patient
discomfort) for treating these patients. However, our results

show that patients with SVT received anticoagulants for longer
periods than patients with IVT.

Even taking into account the inherent limitations of an
observational study and the fact that a higher proportion of
patients with [VT had received anticoagulant therapy for <3
months, better outcomes were observed in venous
rethrombosis in patients with IVT, suggesting that patients with
SVT might have more pronounced thrombotic diathesis than
patients with [VT. However, other potential confounding
factors (such as other medical comorbidities at baseline,
subsequent medical events and anticancer therapies during
follow-up), apart from the symptomatic or asymptomatic
presentation of the thrombotic event could have influenced the
differences observed in the occurrence of venous rethrombosis.

In summary, this study provides novel information on the
epidemiology and impact of IVT in current clinical practice in
cancer patients diagnosed with VT and shows that IVT is
common, especially in patients with metastatic disease, and
usually involves the large vessels. Although patients with IVT
received anticoagulants for a shorter period than those with
SVT, better venous rethrombosis-related outcomes were
observed in patients with IVT. In light of our results,
prospective controlled trials are required to better define
optimal anticoagulant strategies in this setting.
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El diagnostic incidental de MTV en realitzar una prova d’imatge radiologica ha
emergit com una nova forma de presentacid clinica de la MTV en els darrers anys i ha
suposat un repte en la practica clinica diaria tan per als radiolegs com per als clinics®”.

Alguns autors havien pressuposat que els TEPs diagnosticats de manera
incidental haurien de ser petits i periférics i, per tant, de dubtos significat clinic®™*.
Altres autors han defensat que una proporcio significativa dels pacients amb MTV
incidental en realitat presenten simptomes de MTV que I’equipararia a la MTV
simptomatica classica'.

Hi ha molt poca informacid sobre les caracteristiques cliniques i I’evoluci6 de la
MTYV incidental. Es desconeix si pot representar una forma de diagnostic precog de la
MTV (en fase asimptomatica o paucisimptomatica) i si té un impacte negatiu en la
supervivencia dels pacients de la mateixa manera que la MTV simptomatica. Tampoc
no ¢és clar si els possibles beneficis d’indicar tractament anticoagulant (evitar
retrombosi, potencial benefici antineoplasic dels tractament anticoagulants) podrien
superar els inconvenients (risc d’hemorragia, discomfort per al pacient i increment de la
despesa farmacéutica) en la poblaci6 oncologica.

L’objectiu del nostre primer treball va ser avaluar de manera prospectiva les
caracteristiques clinico-radiologiques i 1’evolucid dels pacients oncologics diagnosticats

de MTV incidental i comparar-les amb les dels pacients amb MTV simptomatica.
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SINTESI DE RESULTATS

Es varen incloure en 1’estudi 340 pacients consecutius (193 homes i 147 dones).
En 227 pacients (67%) el diagnostic de MTV es va confirmar mitjangant proves
d’imatge (162 Ecodoppler, 51 TAC amb angiografia, 12 gammagrafies de ventilacio
perfussio i 2 flebografies) per presentar sospita clinica de MTV. En els 113 pacients
restants (33%) el diagnostic de MTV va ser incidental. Durant 1’avaluaci6 clinica dels
pacients amb MTV incidental es va constatar que 19 d’ells (17%) presentaven
simptomes de MTV pels quals no havien consultat (dispnea o dolor toracic de nova
aparicio i/0 edema en extremitats) per la qual cosa aquests pacients es varen incloure en
I’analisi dels pacients amb MTV simptomatica.

Per tant, el grup d’estudi de pacients amb MTV ‘simptomatica’ va incloure 246
pacients (72%) 1 el grup de MTV ‘incidental i asimptomatica’ va ser de 94 pacients

(28%) tal com es representa en el segiient esquema:

N=340 pacients amb cancer i MTV de diagnostic nou

N=227 (67%) N=113 (33%)
Sospita clinica de trombosi Diagnostic incidental de trombosi en
confirmada amb exploracio dirigida TAC programat

N=19 (17%) simptomatics durant
|’avaluacio clinica

\ 4

N=246 (72%) N=94 (28%)
MTV smptomatica MTYV incidental i asmptomatica
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La poblaci6 amb MTYV incidental tenia una mitjana d’edat superior (63.7 = 10.5
versus 60.8 = 11.7 anys; p=0.035), presentava una major proporcié de pacients amb
malaltia oncologica disseminada (82% versus 65%; p = 0.01) i una menor proporcid de
pacients rebien tractament quimioterapic (53% versus 67%; p=0.018) comparat amb els
pacients amb MTV simptomatica.

La forma de presentaci6 clinica de la MTV en els pacients amb MTV incidental
va ser en el segiient ordre decreixent: TEP 60%, trombosi de la vena cava inferior 17% i
trombosi de venes il.liaques 10% mentre que en els pacients amb MTV simptomatica la
forma de presentacié més freqiient va ser en territori fémoro-popliti en un 47% de
pacients seguit de TEP en el 26% i trombosi de venes subclavies i/o jugulars en un 18%.

Des d’un punt de vista radioldgic, els TEPs incidentals i1 els simptomatics no
presentaven diferéncies quant a la freqliencia d’afectacié d’artéries centrals (64% els
incidentals 1 54% els simptomatics), de TEP multiple (75% els incidentals i 87% els
simptomatics) i1 d’associacié de signes d’infart pulmonar (4% els incidentals 1 5% els
simptomatics). Només es varen observar diferéncies significatives en que els TEPs
simptomatics afectaven més freqlientment tots dos pulmons (65%) comparat amb els
TEP incidentals (41%) (p=0.009). Els TEPs eren unics i periférics en una proporcio
molt petita en tots dos grups (10% en els simptomatics i 13% en els incidentals) sense
diferéncia estadisticament significativa.

El seguiment mitja dels pacients va ser de 477 = 435 dies (rang 1-1460 dies). El
tractament va ser semblant en tots dos grups, encara que una proporcid superior de
pacients amb MTV incidental va suspendre el tractament anticoagulant abans de 3

mesos respecte dels pacients amb MTV simptomatica (16% versus 4%; p=0.003).
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No es varen observar diferéncies quant al desenvolupament d’events
hemorragics majors, de mortalitat ni de les causes de mort entre els pacients amb MTV
simptomatica i MTV incidental.

En canvi, I’aparici6é d’events retrombotics durant el seguiment va ser superior en
els pacients amb MTV simptomatica. El percentatge de pacients lliures de retrombosi
als 180 1 365 dies va ser del 86% i el 82% en els pacients amb MTV simptomatica i del
96 i del 93% per la MTV incidental (log-rank p=0.043). En I’analisi multivariada de
retrombosi venosa, varen persistir com a factors independents la MTV simptomatica
(p=0.009; RR 2.366; 95% CI 1.176-4.759) i I’extensio del cancer (p= 0.009; RR 1.275;

CI 1.050-1.549).
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- En conclusio:

e [La MTV incidental és actualment una forma de presentacié molt freqiient en el
pacient oncologic, aproximadament un de cada 4 events trombotics venosos i un de cada

2 TEPs es diagnostiquen incidentalment.

e [.a majoria de pacients amb MTYV incidental es troben vertaderament ‘asimptomatics’.

e La MTYV incidental habitualment afecta vasos grans (artéries pulmonars centrals,
venes cava 1 il.liaques). Hi ha poques diferéncies radiologiques entre els TEPs

incidentals i els simptomatics.

e L’evolucio clinica dels pacients amb MTV simptomatica i incidental és similar quant
a mortalitat, a causes de mort i al desenvolupament d’events hemorragics majors. Hem
observat un menor risc de retrombosi venosa en els pacients afectes de MTV incidental

comparat amb els que cursen amb MTV simptomatica.
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2. Solid cancer, antiphospholipid antibodies, and venous thromboembolism.

Anticossos antifosfolipid i trombosi venosa en la neoplasia solida.

Font C, Vidal L, Espinosa G, Tassies D, Monteagudo J, Farras B, Visa L, Cervera

R, Gascon P, Reverter JC.

Autoimmunity Reviews 2011; 10 : 222-227.

(Pagines 72-78 de la tesi).
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ARTICLE INFO ABSTRACT
Artide history: The pathogenic role of antiphospholipid antibodies [aPL) in the development of venous thromboembolism
Received 19 September 2010 (VIE) in patients with malignancies has not been established, From May 2006 to April 2008, 258 consecutive

Accepted 10 October 2010

tients with solid-organ malignancies who developed VIE (VIE+) were recruited. A group of 142 patients
Available online 16 Octaber 2010 pa Ean ma'ig P (VIE+) group p

matched for age, sex and tumor type cancer patients without VIE (VIE—) and an age-and-sex matched group
of 258 healthy subjects were also included. A second blood sample was taken in positive aPL patients at least

Keywords: eobclen 12 weeks later. Twenty-one (8.1%) VIE+ patients, 2 (14%) VIE— patients (p = 0.006) and 2 (0.8%) healthy
Antiphospholipid antibodies subjects (p=0,001) were positive for aPL, Persistent aPL positivity was observed in only 4 out of 15 available
Antiphaspholipid syndrome VIE+ patients. No differences in demographic characteristics, clinical pattern and outcome were observed in
Autoimmunity VIE+ patients according to aPL status, The low prevalence and transience of aPL positivity in patients with
Cancer solid-organ malignancies with VTE argues against a pathogenic role in the development of thrombosis in this
Thrombophilia setting. The published evidence of the relationship between cancer, aPL, and thrombaosis is reviewed,

© 2010 Elsevier B.V. All rights reserved.

Contents
LoooIntroduCtion o . o o o b b e e e e e e e e e e e e e e e 223
1.1, Cancer and hypercoagulability . . . . . 0 0 e e e 23
12, Cancer and auboimMImMUIIEY . . . . . 0 0 0 0 o o o e e e e e e e e e e e e e e e 223
13.  Antiphospholipid antibodies and antiphospholipid syndrome. . . . . . . . . L 0 e e e e 223
14, Cancer and antiphospholipid antibodies. . . . . . . o 0 e 23
2 Patients and methods. . . L . 0 L L e e e e e e e 223
210 Study populabion. . . . . L e e e e e e e e e e e 223
22, Antiphospholipid antibodies CESHIZ. . . . o o 0 0 e e e e e e e e e e e e e e e 223
23, Anticoagulant therapy . . . . . o o e e e e e e e e e e e 224
24, Follow-up . o . e e e e e e e e e 224
25, Statistical analysis . . L L L L L L L e e e e e e 224
o0 RESUlS. . L e e e 224
4. Discussion and review of the [iterature . . . . . o o 0 L 0 L e e e e 225
S0 Conclusions . . . . L L L e e e e e e e e e 226
Take-home MESSAZES . . . . L e e e 226
FUNGINZ SOUTCE . o L o o o e e e e e e e e e e e e e e e e e e 226
Conflict OF INEETESE. . . . L o o e e e e 226
REMBFEICES . . . . . o o i i i e e e e e e e e e e e e e e 226

* The preliminary results of this study were presented at the 2008 Annual European Congress of Rheumatology (EULAR). Ann. Rhewm. Dis. 2008; 67 (Suppl 11}, (abstract 250).
* Corresponding author. Department of Autoimmune Diseases, Hos pital Clinic, Villarroel 170, Barcelona 08036, Catzlonia, Spain. Tel.: + 3493 227 5774, fax: +3493 22717 07.
E-muail address: reervera@clinicubes (R Cervera).

1568-9972/% - see front matter © 2010 Elsevier BV. All rights reserved.
doi:10.1016/j.autrev 2010.10.006

Malaltia Tromboembolica Venosa en el pacient oncologic. 73
Noves formes de presentacio clinica i paper dels anticossos antifosfolipid en la seva patogénia.




Carme Font i Puig

C Fonr et al. [ Autoimmunity Reviews 10 [2011) 222-227 223

1. Introduction
1.1. Cancer and hypercoagulability

Venous thromboembolism (VIE), including deep vein thrombosis
and pulmonary embolism, is the main manifestation of the hyperco-
agulable state associated with cancer and a leading cause of morbidity
and mortality in patients with malignandes [1]. Various predisposing
factors for VIE coexistin these patients: surgery, hospital admissions,
immobilization, use of central catheters, chemotherapy, use of
recombinant erythropoietins and new molecular targeted therapies
such as anti-angiogenic agents. In addition, even in the absence of
manifest thrombosis, patients with cancer commonly have plasma
markers of clotting activation, including thrombin-antithrombin
complex, prothrombin fragments 1 and 2 and D-dimer, showing
that continuous fibrin formation and removal occurs during malig-
nancy processes [23]. The search for biomarkers capable of
identifying cancer patients with a specific risk of VIE might help to
indicate primary thromboprophylaxis and optimize anticoagulant
therapy for established VTE [4,5].

1.2, Cancer and autoimmunity

The relationship between cancer and autoimmunity is well known.
Some autoimmune diseases, such as Sjogren's syndrome, rheumatoid
arthritis and SLE have been associated with the development
of lymphoproliferative syndromes [6]. Of note, patients with derma-
tomyositis have a greater risk of developing solid-organ malignancies
than the general population. In these patients, cancer can precede,
parallel or follow myositis diagnosis [7]. In addition, a pleyade of
autoantibodies have been found in patients with non-hematological
malignandes [8]. Occasionally, autoantibodies will be responsible
for autoimmune manifestations in patients with neoplasms. Para-
neoplastic retinopathy is a paraneoplastic syndrome associated
with anti-retinal autoantibodies and, therefore, mediated by an
autoimmune mechanism. It can occur in patients with lung, breast,
colon, prostate cancer, and melanoma [9].

The mechanisms of generation of autoantibodies in patients with
cancer are not completely known. They seem to be secondary to the
abnormal expression of self-antigens by tumor cells and the inflamma-
tory microenvironment present in the neoplasm tissue [10]. This
infratumoral inflammatory context through stimulation apoptosis and
leading the exposition of autoantigens may play a key role in the
induction of autoimmune disease-associated autoantibodies in cancer
patients.

1.3. Antiphospholipid antibodies and antiphospholipid syndrome

The antiphospholipid syndrome (APS) is the most frequently
acquired autoimmune prothrombotic condition, characterized by
arterial and/or venous thromboses and pregnancy morbidity in the
presence of persistent antiphospholipid anfibodies (aPL) induding
lupus anticoagulant (LAC), anticardiolipin antibodies (aCL) and/or
antiglycoprotein | (33,GPl) antibodies [11]. About half of patients
with APS have primary APS while the remaining cases are assodated
with systemic autoimmune diseases, mainly systemic lupus erythema-
tosus. In addition, aPL have occasionally been detected in healthy
individuals [12] and patients with chronic diseases and infections
[13,14] although they are rarely associated with thrombotic events.

1.4. Cancer and antiphespholipid antibodies

There are various reports on the association between aPL and
cancer [15-18], although evidence on the relationship between aPL
status and the risk of thromboembolic events in cancer patients is
contradictory [19-22], It is unclear whether aPL antibody positivity

has a pathogenic role in the development of thromboses or whether,
in contrast, these antibodies are an epiphenomencn in cancer patients
[23].

The aim of this study was to determine the prevalence and isotypes
of aPL in a cohort of patients with cancer and newly-diagnosed VIE In
addition, we described the clinical characteristics and outcomes of
cancer patients with positive aPL. Two age-sex matched groups of
cancer patients without thrombotic events and healthy subjects,
respectively, were recruited as controls. Furthermore, the literature
regarding the relationship between solid cancer, aPL, and thrombosis
was reviewed.

2. Patients and methods
2.1. Study population

From May 2006 to April 2008 a prospective observational study
consecutively enrolling adult patients with solid tumors and newly-
diagnosed VTE (VIE+) was carried out in the Medical Oncology
Department of the Hospital Clinic of Barcelona, a terfiary teaching
hospital witha reference population of =500,000. All patients included
in the study had histologically-confirmed solid tumors and were eligible
if they had either active cancer (locoregional or metastatic) or
developed VTE while receiving adjuvant chemotherapy.

The new VTE event at study recruitment was considered the VIE
index event. VIE+ patients were recruited in cancer outpatient clinics,
the emergency department and the medical oncology ward for
hospitalized patients. All patients were assessed directly by the authors
at VTE diagnasis whenever possible or aftera maximum of 72 h, All VTE
events were confirmed using objective radiological methods: venous
ultrasonography for the diagnosis of deepvein thrombosis (DVT) and CT
scans and/or ventilation/perfusion pulmonary sdntigraphy for the
diagnosis of pulmonary embolism. The clinical assessment was recorded
on a standardized data collection sheet that included information on
clinical symptoms, demographics, vascular risk factors, performance
status using the Eastern Cooperative Oncology Group (ECOG) classifi-
cation [24], tumor type and stage [25], specific anticancer therapy
received in the two months before the diagnosis of VIE (surgery,
chemoradiotherapy and hormonotherapy), catheter insertion and use
oferythropoiesis-stimulating agents at the time of the VIE index event.

Acontrol group of cancer outpatients with advanced solid tumors
and no history of VIE (VIE-) matched by age, sex and tumor type and
an age-sex matched group of healthy controls without previous
history of thrombophilia, thrombosis, autoimmune diseases or a
history of pregnancy loss were selected.

The study was approved by the hospital Ethics Committee and
performed according to the principles of the Declaration of Helsinki.
Written informed consent was obtained from all patients and controls
to participate in the study.

22, Antiphospholipid antibodies testing

Venous blood samples were obtained from all patients and
controls. Blood samples from VTE+ patients were collected at study
inclusion (usually in the first 72 h after VTE diagnosis). Samples from
VIE= patients were collected during routine visits to outpatient
clinics and samples from healthy confrols were collected during
voluntary blood donation.

LAC was determined according to the Subcommittee for the
Standardization of Lupus Anticoagulants of the International Society
of Thrombosis and Hemostasis (ISTH) guidelines [26]. The aCL were
measured using standardized enzyme-linked immunosorbent assay
(ELISA) (Cheshire Diagnostics, Chester, UK). Results were expressed
in GPLand MPL units and medium or high titer (i.e. =40 GPL or MPL,
or =99th percentile) were considered positive according to the
Sydney criteria [11]. The af3,-GPl were also measured by ELISA using
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highly purified human [3,-GPI bound to the solid phase following
manufacturers' recommendations (Diesse Monteriggioni, Italy).
Results were expressed in IgG and IgM Units, respectively. Medium
or high titers (>the 99th percentile of normal population) of aj3,GPI
antibodies were considered positive according to the Sydney criteria
[11].

During follow-up, a second blood sample was taken at least
12 weeks after the firstin aPL positive patients and healthy controls to
determine antibody persistence according to the latest definitive
classification criteria for APS [11],

2.3. Anticoagulant therapy

Anticoagulant therapy was prescribed according to the current
international recommendations during the study period [2728]
including clinical evidence from the CLOT study [29]. Low molecular
weight heparin (LMWH) was the standard anticoagulant therapy
during the first 3 months after the VTE index event and was extended
up to 12months or even indefinitely for patients with active
neoplastic disease and/or those receiving chemotherapy. The decision
to avoid or discontinue anticoagulant therapy due to bleeding events
was made individually by treating physicians according to the clinical
status.

2.4. Follow-up

The duration of follow-up was considered the time from the VTE
index event to death (including death in the first 24 h after the
diagnosis of VTE) or the last medical visit before data analysis
(December 2009). The database was updated monthly according to
the clinical information available on scheduled oncologist visits,
hospital admissions, electronic health records and/or telephone calls
to the patient if necessary. The data recorded included maintenance of
anticoagulation, venous rethrombosis, major bleeding and date and
cause of death.

Venous rethrombosis during the follow-up was defined as new
VTE occurring at another site and/or extension of the thrombus found
in the previous baseline evaluation. A bleeding event was classified as
major when it was associated with death or occurred at a critical site
(intracranial, intraspinal, intraocular, retroperitoneal, or pericardial
region), required blood transfusions or resulted in a fall in hemoglobin
of =2 g/dl [29].

Causes of death were classified into 5 categories: cancer
progression, bleeding, intercurrent infection, arterial thrombosis and
VTE

2.5, Statistical analysis

Baseline demographic and clinical characteristics were generated
by descriptive analysis. Categorical variables were compared using the
Chi-square or Fisher's exact tests as appropriate. Continuous variables
were compared using the Student t test. Mean follow-up times were
calculated from the VTE index event until the death of the patient or
the last follow-up. A two-tailed level of statistical significance of 5%
(p=005) was established. Calculations were carried out using the
SPSS statistical software, version 14.

3. Results

A mfal of 248 VTE+ patients and 156 VIE— patients were initially
enrolled. During the follow-up, 10 VTE-patients developed VIE and
were included in the VTE+ group. Four VIE— patients were excluded
from the analysis due to arterial thrombosis. Therefore, 258 VTE+
patients {144 males and 114 females), 142 VIE— patients (81 males
and 61 females) and 258 healthy subjects (144 males and 114
females) were included in the final analysis. Demographic and clinical

characteristics of patients and healthy controls are shown in Table 1.
VIE— patients presented more-advanced neoplastic disease, had
undergone less surgery, and were less-frequently receiving hormone
therapy and erythropoiesis-stimulating factors than VTE+ patients.

The aPL positivity was higher in VTE4 patients (21 out of 258;
8.1%) compared to VTE— patients (2 outof 142; 1.4%) (p = 0,006} and
healthy subjects (2 out of 258; 0.8%) (p<0.001) (Table 2). LACand aCL
Iz G were the most-frequent aPL, followed by a3, GPI 1gG antibodies.
AllVTE~ patients who developed VTE (included in the VIE+ group
for analysis) or arterial thrombosis (exduded from the analysis)
during the follow-up were negative for LAC, aCL and ap:GPl
antibodies.

Of the 25 aPL positive patients and healthy subjects in the first blood
test, a second blood test was available in 17 patients (Table 2). The aPL
were persistently positive in only 4 VTE+ patients. The clinical features
of these 4 patients who met the classification citeria for APS are
summarized in Table 3, Patient #1 had had a fransitory ischemic
cerebral accident more than 20 years ago and moderate (>50x 1091
fransient thrombocytopenia. The VIE index event occurred in Novem-
ber 2006 during therapy (chemo and radiotherapy) for a cavum tumor
and was treated with LMWH for 6 months. In November 2007, DVT
developed in the right leg during clinical cancer remission without
anticoagulant treatment. The patient had persistent positivity for LAC
and high titers ofaCL IgG and a3,GPI1gG antibodies. Patient #2 died due
to cancer progression and only two aPL determinations could be tested.
Patient #3 presented with jugular thrombosis due to the compressive
effect of a malignant thymoma. Persisting high fiters of aCL IgG led to
maintenance of anticoagulation therapy until the present day. Patient
#4 had two initial positive determinations of moderate titers of aCL IgG
followed by persistently negative aPL tests. The aPL persisted in patients
#1 and #3 despite cancer remission. Conversely, all but one of the
remaining 11 patients in whom the second aPL test was negative had
active metastatic cancer.

No differences were found in VITE+ patients according to
demographic characteristics, vascularrisk factors, performance status,
tumor type, anticancer therapies, characteristics of thrombotic events

Table 1
Demographic and clinical characteristics of patients and healthy controls,

VIE+ group VTE— group Healthy contrals p

N=258 N=142 N=258
Mean aged SD (years) 624113 624117 614105 NS
Gender (M) 144 (56%) B1(57%) 144 (56%) NS
ECOG
0 43 (17%) 20 (14%) NS
1-2 178 (69%) 98 (69%)
3-4 37 (14%) 24 (17%)
Cancer site
Lung 63 (24%) 31 (22%) NS
Colon 44 (17%) 32 (22%)
Breast 38 (15%) 15(11%)
Upper gastrointestinal 24 (9%) 21 (15%)
Urinary tract 31 (12%) 16 (11%)
Cynecologic 28 (11%) 12 (8%)
Head and neck 13 (5%) 3(2%)
Melanoma 7(3%) 7(5%)
Other 10 (5%) 5(3%)
Cancer stage
Locoregional 37 (14%) 9 (6%) 0023
Metastatic 171 (66%) 133 (94%) <0001
Anticancer therapies
Surgery 39 (15%) 4(3%) <0001
Chemaotherapy 167 (65%) 104 (73%) NS
Radiotherapy 21 (&%) 9 (6%) NS
Hormonotherapy 26 (10%) 5(3%) [i1i
ESA 4 (25%) 8 (6%) =(.001

Abbreviations: ECOG: Eastern Cooperative Oncology Group classification: ESA:
erythropoietinstimulating factors; M: male; SD: standard deviation; VTE + group:
patients with cancer and VTE; VTE-group: patients with cancer and without VTE; VTE:
venous thromboembolism.
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Table 2
Antiphospholipid antibody prevalence and profile in patients and healthy controls.

VTE+ group VTE— group Healthy contols p

N=258 N=142 N=258

aPL positivity 21 (8%) 2(14%) 2(D8%) <0001
LAC 1 1 0

AL IgG ++/+++ n 2 0

aCLlgM ++/+++ 1 0 1

PGP IgG ++/+ ++ 7 [i] 1

PGP IgM ++/++ + 1 [1] [1]

Persistent aPL positivity  4/14 (29%) 01 (0%) 0/2 (0%) NS

Abbreviations: ap2GPl: anti-p2-glycoprotein | antibodies; aCL: anticardiolipin
antibodies; aPL: antiphospholipid antibodies; LAC: lupus anticoagulant; VTE+ group:
cancer patients with VTE; VIE— group: wncer patents without VTE; VTE: venous
thromboembolism.

oroutcome variables according to aPLstatus (Table 4). The main cause
of death was cancer progression followed by major bleeding events
and thrombosis.

4. Discussion and review of the literature

The present study provides in depth information on the prevalence
of aPL in a large cohort of consecutive cancer patients who developed
VTE The results show that the prevalence of aPL was higher in VTE+
patients than in VIE— patients and healthy subjects. However, the
overall prevalence of aPL in our series of VTE+ patients was relatively
low (less than 10%). In addition, aPL positivity persisted in only 4 VTE+
patients suggesting that aPL may play only a anecdotal pathogenic role
in cancer-related thromboses.

The incidence of aPL positivity in cancer varies and its relationship
with thrombotic events remains unclear, with few reports on the
persistence of aPL positivity in this setting. Zuckerman et al. [19]
found a higher prevalence of aCL in a prospective series of 216
patients with solid tumors (n=163) and non-solid malignancies
(n=>51) compared with 88 healthy controls (22% vs. 3%, p<0.0001).
In addition, only those patients with malignancy and high titers of aCL,
had a higher rate of thromboembolic events (28% vs. 14%, p<0.05)
during follow-up, including arterial peripheral thrombosis, cerebro-
vascular thrombotic events and VIE. However, the authors only
provided information on the persistence of aPL of the four patients. In
three patients, the levels of aCL decreased after successful surgical
treatment and combination chemotherapy in the fourth patient.

Ozguroglu et al. [22] analyzed the prevalence of aCL in 25 patients
with solid tumors complicated with acute thrombosis, 36 cancer patients
with no thrombofic events, and 20 healthy subjects. There were no
differencesin mean values of aCL1gG (13.8 £ 49 GPL, 12.8 + 54 GPL and
148 + 5.5 GPL, respectively). Although mean aCl IgM values were
within normal limits in all groups, cancer patients with thrombotic
events had higher levels of aCL IgM (mean=10.54+22 MPL) than
cancer patients without thrombosis (mean=4.6 + 24 MPL} (p=001).
The authors did not analyze the persistence of aPL.

Armas et al. [20] also found significantly higher serum aCL IgG
levels in a series of 145 consecutive cancer patients compared with
healthy controls, although they found no differences in the incidence
of VTE (16.7% in aCLl-positive compared to 13% in aCl-negative
patients), tumor type and overall survival during a 3-year follow-up.
Again, the authors did not test aPL persistence over time. Recently, the
same group found a higher prevalence of aCL IgM in a cohort of 104
patients with cancer without thrombosis compared with 25 healthy
controls (p=0.01) [30].

A recent study found a higher prevalence of low-titers of aPL in a
series of 137 cancer patients compared with an age-sex matched
group of 137 healthy individuals (24% vs. 4.3%; p<0.0001) [21].
However, when the authors considered only medium/high titers of
aCL and a3, GPl, aPL prevalence decreased to 9.5% with no significant
differences between patients and controls. After a two-year follow-up
no statistical differences in thrombosis-free survival and overall
survival according to aPL status were found. Once more, aPL
persistence was not tested.

Yoon et al. [18] reported 60% aPL positivity in a small series of 33
Asian cancer patients with arterial and venous thromboses, although
the most-prevalent antibody was a32GPI IgA (46.9%). However, this
isotype it is not routinely tested in clinical practice and its value as a
risk factor for thrombosis is uncertain. Data on aPL persistence was
only available in one pafient in whom aPL was negative after
successful hepatocarcinoma resection.

De Meis et al. [31] performed a prospective study analyzing the
prevalence of aPL in 105 patients with lung adenocarcinoma taking
into account that those patients had a high frequency of thrombosis
[32]. Sixty-one (58%) patients had LAC and the authors found a strong
correlation between thrombosis and LAC (RR=7.93, p<0.001) but
not with aCL positivity. Of note, the presence of a3:GPl IgM was
negatively correlated with thrombosis (RR=0.29, p=0.04). The aPL
status was maintained in surviving patients six months after the first
evaluation.

Table 3
Clinical features and outcome of the four patients with persistent aPL positivity.
Fatient #1 Fatient #2 Fatient #3 Fatient 44
Gender/age M/70 Fi43 M/51 Fis54
Vascular risk factors Diabetes mellitus Immobilization None Venous insufficiency
Obesity
Active smoking
Previous vascular events A None Mone None
VTE index event Jugular thrombaosis DVT proximal leg + IVC thrombosis Jugular thrombosis DVT proximal leg
Precipitating factor Catheter Cancer relapse Mediastinal mass [ compressive effect) None
Tumor type Cavum Uterus Malignant thymoma Colon
Cancer surgery Mo Hysterectomy Mediastinal mass resection Syemoidectomy
Bilateral adnexedomy
Oncologic reatment Radical CT-RDT Adjuvant CT-RDT Neoadjuvant CT Adjuvant RDT Adjuvant CT
Lac 55 02 04 0/5
aCl lgG? 55 272 44 2/5
2GR 1gG? 11 o1 11 11
Anticoagulant therapy Indefinite QAL No LMWH & months LMWH 6 months
Since Mov-2007 Permanent vena cava filter Indefinite OAC OAC 6 months
Venous re thrombosis Yes (Nov-2007) No No No
Major bleeding events Mo Infiltrative hematuria Mo No

Qutcome [ Dec-2009) Cancer remission

Death due o cancer progression

Cancer remission Cancer remission

Abbreviations: ap2GPl: anti-A2-glycoprotein | antbodies; aCl: anticardiolipin antibodies; CT: chemotherapy, DVT: deep venous thrombosis; F: female; IVC: inferior vena cava
thrombosis; LAC: lupus anticoagulant; LMWH: low molecular weight heparin; M: male; OAC: oral anticoagulant; RDT: radiotherapy; TIA: transitory ischemic accident.

* Reported as number of positive determinations/total number of determinations.
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Table 4 therefore, it remains unclear whether aPL positivity oscillates over
Clinical characteristics of VIE+ patients according to aPL siaus. fime in cancer patients or appears transiently in some patients, as our
VTE+ aPL— VTE+ aPL+ » results seem to suggest. Moreover, the VTE— patients presented other
NeT N2l @) differences (capcc_r stage, surgery, treatment with hnr!'nnnc therapy
and erythropoietin-stimulating factors) that could influence aPL
x:dlﬁi‘()ismcm“) ?izicls:ix) ':‘g(i;?i) :g status apart from the absence of thrombosis compared with VIE+
Comorbidities patients. Conversely, one of the key points of our study was the
smaking 119 (50%) 12 (57%) NS analysis of aPL persistence in the patients with aPL positivity in the
Diabetes mellis 28 (12%) 2(9%) NS first determination, which has not been extensively studied until now.
:?;ﬁ'ie;:n'}ii““ g‘:ﬁ::; gﬁﬁ; :2 The factors causing the production of autoantibodies in general
Previaus VIE 12 (5%) 2 (10%) NS and aPL in parncular_ in patients with solid malignancy remain
Inpatients 28 (12%) 2(95%) NS unknown. As we mentioned previously, the abnormal expression of
ECOG self-antigens by tumor cells and the inflammatory microenvironment
0 39 (16%) 4 (19%) NS present in the neoplasm tissue may play a role in the generation of
;j 'g; E:gz; 'i E?i; :g autoantibodies, Specifically, in the case of aPL the excessive exposure
Site of cancer of phosphatidylserine on the outer layer during apoptosis has been
Lung 60 (25%) 3 (14%) NS postulated as a potential source of immunogens for aPL production.
Colorectal 39 (17%) 5 (24%) NS Under normal conditions, phosphatidylserine, which is the most
ﬁ“"“E ctrainestinal ;g E;;?) ;E:g; :g abundant anionic phospholipid of the plasma membrane, is segre-
H:E; af::l neck 12 5%) 1(5%) NS gated to the internal leaflet of the plasma membrane. Loss of
Urinary tract 28 (12%) 3(14%) NS asymmetry has been described under different pathological and
Gynecologic 26 (11%) 2 (10%) NS physiological conditions, including apoptosis [35], and malignant
QOther 15 (6%) 2 (10%) NS transformation [ 36]. In fact, Ran et al. [37] demonstrated that anionic
A“ﬁf: ‘i':‘:ﬁe ey <o) 308 NS phospholipids become exposed on the vascular endothelium of blood
Locoregional 33 (15%) 2 (10%) NS vessels in mice bearing various types of solid tumors.
Metastatic 155 (65%) 16 (76%) NS
Anticancer therapies 5. Conclusions
Chemotherapy 156 (66%) 11 (52%) NS
:":Eaﬁ;ﬁ;‘w ié E:SO:; ; E:g; :g The current study indicates that there are two independentscenarios
Radiotherapy 53 (22%) 4019) NS with regard to aPL in cancer patients. On the one hand, cancer and APS
ESA 65 (25%) 4 (19%) NS can coexist in sporadic cases while, on the other hand, some cancer
Mean follow-up (months) 1594139 16.1+£124 NS patients with or without VTE may show aPL positivity, which is mostly
:'emmmrﬂl.mmwis ;i “g:) ; (;;x) :g fransitory. The results strongly indicate that aPL are not pathogenic for
D:i';: ( :t D;Ember-mﬂ‘}) 165 E;Mg 15 E'-"li‘i) NS the _dc\mln_pmcnt of VIE cammn_nly observed i_n pfaticnts with _mlid
Causes of death malignancies. Consequently, routine aPL screening in cancer patients
Cancer progression 140 12 NS seems to be of little clinical utility in identifying cancer patients at risk
Thrombatic events 0 o NS for VIE Likewise, the probability of identifying patients with APS in the
Bleeding 15 1 NS . . . . .
Infection s 3 NS context of VTE associated with canceris very low when there isno other

Abbreviations: aPL: antiphospholipid andbodies; ECOG: Eastern Cooperative Oncology
Group classification; M: male; SD: standard deviation; VIE+ aPL+: patients with VTE
and aPL; VTE+ aPL—: cancer patients with and without aPL; VTE: venous
thromboembaolism.

Differences in aPL prevalences between these studies could be
partially explained by differences in the clinical characteristics of the
cancer patients enmolled such as discrepancies between the percentage
of hospitalized [ 19,20] versus ambulatory patients| 21] and theinclusion
of patients with hematological malignandes [19-21],

However, it seems more plausible that the reported differences in
aPL prevalence may be related to the development of ELISA
techniques for the detection of aPL. Assays for aPL are poorly
standardized and there are no generally accepted cut-off levels to
discriminate negative from low-positive and low-positive from
clinically relevant aCL levels determined by ELISA meaning there is
a range in the frequencies of aPL reported by different studies [33,34].
Despite many efforts at standardization, cut-off levels for negative,
low, medium and high titers are not standardized, especially in the
lower ranges. The cut-off values used in this study are those
recommended by the latest APS classification criteria [11].

Our study has some limitations. We only enrolled patients with
VTE, although aPL are also associated with arterial thrombotic events.
The study was designed bearing in mind that VIE is the main
manifestation of the hypercoagulable state associated with cancer.
However, this fact would have hampered systematic patient recruit-
ment. In addition, the study was not designed to perform serial aPL
determinations over time in all patients and healthy subjects, and

clinical suspicion of APS. Further studies should address the involve-
ment of other biological pathogenetic mechanisms that could account
for the development of thrombotic disorders in cancer patients.

Take-home messages

* Cancer is a leading cause of venous thromboembolism, Biomarkers
that permit to identify cancer patients at particular risk of thrombasis
are needed.

* The low prevalence and transience of antiphospholipid antibodies in
patients with cancer-related venous thrombosis argues against a
pathogenic role in this setting.

* Routine antiphospholipid antibodies screening in cancer patients is
of little clinical utility in identifying cancer patients at risk for VTE.
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Systematic screening for nonspecific autoantibodies in idiopathic sensorineural hearing loss: no association with steroid response

An autoimmune pathogenesis has been suggested for idiopathic sensorineural hearing loss (iSHL), Specific tests have been developed to
detect inner ear autoantibodies and have ben shown to correlate with treatment outcome, However, the disease is rare and specific tests are
not available, In this study, Hervier B. et al. (Otology 31: 687-90) aimed to analyze the correlation between positive systemic autoimmune
test results and steroid treatment outcome in patients with iSHL. In this prospective, single-center, open trial, all patients younger than 60
years seen in the ENT department from 1999 to 2007 anf fulfilled the criteria for iSHL were tested for systemic autoimmunity. Patients were
classified into 2 groups, according to the presence or absence of autoimmunity, Forty-nine patients were included; the mean age at iSHL
onsef was 36.1 years, Hearing loss was often bilateral (89.8%). Tinnitus and vertigo were present in 75.5% and 51%, respectively. On
audiograms, disease severity was correlated with disease duration. Nine patients (18.4%) had positive autoimmune tests: anti-neutrophil
cytoplasmic antibody (n= 1), anti-nuclear antibody (n= 3}, rheumatoid factor (n=3), and antiphospholipid (n=2). Twenty-five courses
of oral steroids were evaluated after 1 month: 52% of cases experienced some improvement. There were no differences in outcome
associated with autoimmune status (p=0.85), The results of this study suggest that positive autoimmune tests in patients with iSHL are not
predictive of improvement after a 1-month steroid course. Therefore, systematic screening does not seem to be useful, and specific inner ear

autoantibody tests need to be developed.
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Hi ha interés a trobar marcadors, tan clinics com biologics, que permetin
identificar els subgrups de pacients amb cancer que presenten major susceptibilitat de
patir MTV, de cara a poder optimitzar la indicacié de profilaxi primaria i la durada del
tractament anticoagulant un cop s’ha establert la trombosi.

La preséncia de marcadors d’activacié de la coagulaci6 plasmatica com el
complex trombina-antitrombina, els fragments 1 i 2 de la protrombina i nivells elevats
de D-dimer son freqlients en els pacients amb cancer encara que no sempre es
correlacionen amb el desenvolupament de trombosi clinica.

La positivitat dels aPL en pacients amb cancer ha estat descrita en la literatura en
casos esporadics 1 en algunes series de pacients. Les dades limitades i contradictories
d’aquests estudis, perd, no permeten concloure si la preséncia d’aPL representa
unicament un epifendomen o és indicativa d’un paper patogénic en el desenvolupament
de trombosis en la poblacié oncologica.

L’objectiu del segon estudi de la tesi va ser determinar la prevalenca i els
isotipus d’aPL en una cohort de pacients amb cancer i diagnostic nou de MTV. També,
descriure quines son les caracteristiques cliniques i I’evoluci6 dels pacients en els quals
coexisteix la preséncia d’aPL 1 el cancer. Les dades es varen comparar amb dos grups
control aparellats per edat i sexe: un grup control d’individus sans i un altre de pacients
amb malaltia oncologica avangada sense evidéncia d’haver patit patologia
tromboembolica arterial ni venosa. En els pacients amb una primera determinacid
positiva d’aPL es va determinar una segona mostra per valorar la persisténcia d’aquests

anticossos i, per tant, si complien criteris de SAF.
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SINTESI DE RESULTATS

Es varen incloure inicialment 248 pacients amb cancer i MTV (MTV+) 1 156
pacients amb cancer sense MTV (MTV-). Durant el seguiment, 10 pacients del grup
MTV- va desenvolupar MTV, motiu pel qual es varen incloure en el grup MTV+.
Quatre pacients addicionals del grup MTV- varen desenvolupar trombosi arterial i es
varen excloure de I’analisi.

Per tant, els grups inclosos en 1’analisi final estaven constituits per 258 pacients
MTV+ (144 homes i 114 dones), 142 pacients MTV- (81 homes i 61 dones) i 258

individus sans (144 homes i 114 dones) tal com es representa en el seglient esquema:

N=248 pacients N=156 pacients N=258 controlssans
cancer MTV+ cancer MTV-
N=10 pacientsMTYV - N=4 trombos
desenvolupen MTV arterial
en el seguiment I S exclouen
s afegeixen al grup del’analis
MTV+
v v v
N=258 pacients N=142 pacients N=258 controls sans
cancer MTV+ cancer MTV-
21 pacientsaPL + 2 pacientsaPL + 2 pacientsaPL +
(8.1%) (1.4%) (0.8%)
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La posivitivitat per aPL va ser superior en els pacients MTV+ (21 de 258; 8.1%)
comparat amb els pacients MTV- (2 de 142; 1.4%) (p=0.006) i els controls sans (2 de
258; 0.8%) (p<0.001).

Entre la poblacié oncoldgica que va presentar trombosi, no es varen observar
diferéncies significatives en les caracteristiques demografiques, el tipus i estadi de
tumor, els tractaments antineoplasics ni les caracteristiques dels events trombotics en
funcié de si els pacients tenien positivitat o0 no per aPL. Tampoc es varen observar
diferéncies en 1’evolucid (retrombosi, complicacions hemorragiques, mortalitat i causes
de mort) després d’un seguiment mitja de 15.9 + 13.9 mesos dels pacients amb trombosi
i aPL-1de 16.1 + 12.4 mesos dels pacients amb trombosi i aPL+. La principal causa de
mort va ser el progrés de la malaltia oncologica en tots dos grups.

Dels 25 pacients amb positivitat per aPL en la primera determinacid, es va
aconseguir una segona mostra separada almenys 12 setmanes de la primera
determinacid en 17 pacients, dels quals en només 4 pacients els aPL persistien positius.
Per tant, del total de 258 pacients amb cancer i trombosi, només 4 pacients complien

criteris de SAF.
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- En conclusio:

e Poden coexistir el cancer, la MTV, la preséncia d’aPL i els criteris de SAF en alguns

pacients esporadics.

e [a baixa prevalencga i la transitorietat dels aPL observada en la poblacié de pacients
amb cancer i1 tromboembolia venosa van en contra del paper patogenic dels aPL en

aquests pacients.

e La determinacio rutinaria d’aPL en els pacients amb cancer és de poca utilitat clinica

per identificar aquells pacients oncologics amb risc de patir MTV.
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Discussio conjunta
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Els treballs de recerca que conformen aquesta tesi es fonamenten en la inclusié
de pacients consecutius afectes de cancer (tumors solids no hematologics) i de
diagnostic nou de MTV, en un servei d’oncologia meédica d’un hospital urba de tercer
nivell (Hospital Clinic i Provincial de Barcelona). L’estudi s’ha portat a terme entre
maig de 2006 i maig de 2009. Encara que la majoria de pacients s’han reclutat de
dilluns a divendres a 1’Hospital de dia d’oncologia médica, també s’han inclos els
pacients diagnosticats de MTV a les sales d’hospitalitzacié6 d’oncologia i al servei
d’urgéncies de 1’Hospital Clinic de Barcelona durant el mateix periode de temps i en
col.laboracio amb els metges assistencials d’aquestes unitats.

Totes les dades cliniques i epidemiologiques s’han registrat sistematicament en
un full de recollida de dades. Un cop reclutats, tots els pacients han estat seguits
prospectivament amb una sistematica d’actualitzacié mensual de dades mitjangant les
visites programades a I’hospital de dia i a les consultes externes, els ingressos
hospitalaris, la consulta de dades de la historia clinica informatitzada i el contacte
telefonic amb el pacient o els metges tractants quan s’ha considerat necessari. Les dades
recollides prospectivament durant el seguiment inclouen: continuacié de tractament
anticoagulant, complicacions hemorragiques, desenvolupament d’events trombotics
venosos o arterials i data i causa de mort.

Paral.lelament, en el periode compres entre maig de 2006 1 abril de 2008 es va
obtenir una mostra bioldgica per a estudi complet d’hemostasia, incloent-hi marcadors
de trombofilia i aPL, a tots els pacients reclutats per a I’estudi clinic.

En la present tesi hem estudiat quina ¢és la historia natural de la MTV associada
al cancer tan en els pacients que presenten MTV simptomatica classica com en aquells
en qué la MTV es diagnostica de manera incidental. També hem explorat quina és la

prevalenca d’aPL en aquesta poblacid, quants pacients amb MTV associada a cancer
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presenten criteris de SAF i quina és I’evolucié clinica d’aquests pacients. Aquestes
dades son d’utilitat per aprofundir en el coneixement de la MTV associada al cancer i
aporten informaci6 til tan per millorar la practica clinica com per orientar cap a on es

poden dirigir futurs estudis de recerca clinica i biologica en aquest camp.

En el primer treball de la tesi (“Incidental versus symptomatic venous
thrombosis in cancer: a prospective observational study of 340 consecutive
patients’; Ann Oncol 2011 Sep; 22 (9): 2101-2106) es demostra que el diagnostic de
MTV de manera incidental representa actualment una forma molt freqiient de
presentacié clinica del tromboembolia venosa en el pacient oncologic. En la nostra
série, una quarta part dels pacients amb MTV associada al cancer i aproximadament la
meitat dels TEPs varen ser diagnosticats de forma incidental. El nostre treball ha
contribuit a posar de relleu, doncs, aquest canvi epidemiologic en la forma de
presentacié clinica de la MTV en els pacients amb cancer. La nostra poblacié de
pacients es pot considerar representativa de la practica clinica habitual en un hospital
occidental de tercer nivell que tracta pacients oncologics complexos. De tota manera,
pot haver-hi variabilitat en la freqiiencia en que es detecti MTV incidental segons el
nombre d’exploracions radiologiques que es realitza al pacient en funcid dels protocols
de cada centre o de les caracteristiques del pacient i de la neoplasia. Per exemple,
habitualment es realitza un major nombre d’exploracions radiologiques als pacients amb
malaltia metastasica i a aquells a qui s’administra quimioterapia.

Revisant la literatura recent, en la linia del nostre treball i de manera paral.lela al
nostre, s’han publicat altres treballs epidemiologics durant els anys 2010 i 2011 que
mostren resultats similars en séries de malalts en tots els continents’2"”. En I’estudi

italia de Di Nisio™ es varen revisar les histories de 1921 pacients amb cancer que
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havien rebut quimioterapia s hi varen registrar 101 (5.3%) events trombotics, dels quals,
62 (3.2%) foren de diagnostic incidental i 39 (2%) simptomatics, durant un seguiment
mitja de 8 mesos. En I’estudi nord-america de Singh®®, en una cohort de 220 pacients
consecutius amb neoplasia digestiva varen observar que el 50% de les TVP i el 35%
dels TEP es varen diagnosticar de manera incidental. Per ultim, en el treball corea de

207
Sun

, sobre una cohort de 8014 pacients amb cancer de pulmo, 113 dels 180 TEPs
(63% del total) es varen diagnosticar incidentalment.

La segona conclusi6 del primer treball ha estat la constatacié de que la majoria
de pacients amb MTV incidental es troben vertaderament asimptomatics. Només al 17%
dels nostres pacients amb MTV incidental presentaven simptomes atrubuibles a MTV
(dispnea, dolor toracic de nova aparicid i/o edema en extremitats) i en tots ells aquests
simptomes es podien considerar paucisimptomatics ja que el pacient no n’havia
sol.licitat valoracié medica. L’escassa repercussio clinica de la MTV en alguns pacients
probablement es pugui justificar per diversos factors: diferéncies individuals en la
reserva cardio-respiratoria, en 1’expressi6 de mediadors biologics davant de la hipoxia
del teixit pulmonar i en les comorbilitats i simptomes cronics dels pacients oncologics
(asténia postquimioterapia, anémia cronica, edemes 1 dispnea secundaries al procés
oncologic de base) que poden dificultar el diagnostic de nous processos intercurrents en
aquesta poblacid. En la nostra serie, els pacients amb MTV incidental eren d’edat més
avancada, cosa que en podria ser un altre factor, ja que les persones d’edat més
avancada habitualment tenen menys activitat fisica i per tant podrien no percebre
determinats simptomes com la dispnea d’esforg.
La tercera conclusié del primer treball és que la MTV incidental habitualment

s’observa en vasos grans (venes del territori ileocava i artéries pulmonars centrals) 1 en

multiples localitzacions (TVP associada a TEP, TEPs multiples i amb afectacio
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bilateral). En la nostra série, al comparar les caracteristiques radiologiques dels TEPs
incidentals 1 simptomatics, hem observat diferéncies significatives només quant a
I’afectacio d’ambdds pulmons (més freqiient en els pacients simptomatics). Per tant,
quan parlem de TEPs incidentals gairebé mai es tracta d’émbols petits i periférics que es
podrien considerar dubtosos sind que habitualment son multiples 1 afecten artéries
pulmonars grans. Aquesta clara expressio radiologica de la MTV incidental, amb tan
poques diferéncies amb la simptomatica, creiem que és un factor que dona suport a la
indicacio de tractament anticoagulante, malgrat 1’escassa expressio clinica i 1’abséncia
d’estudis dirigits que avalin el benefici del tractament anticoagulant en aquest context.

La quarta conclusi6 del primer estudi és que les evolucions cliniques de la MTV
incidental i de la simptomatica sén semblants quant a mortalitat, a causes de mort i al
risc de desenvolupar hemorragies greus durant la seva evolucié. En la nostra série hem
observat que els pacients amb MTV incidental presenten un menor risc de patir events
retrombotics comparat amb els que tenen MTV simptomatica. Malgrat que no es poden
extreure conclusions definitives per les limitacions inherents a un estudi observacional,
aquesta dada suggereix que els pacients amb MTV simptomatica poden tenir major
diatesi trombotica comparat amb els que tenen MTV incidental. De totes maneres, altres
possibles factors de confusioé no controlats com els subseqiients tractaments oncologics
aplicats als pacients durant el seguiment podrien haver influit en la presentacié de nous
events trombotics.

Les nostres dades no difereixen gaire de les d’altres estudis observacionals
publicats recentment. En I’estudi retrospectiu d’O’Connell*® en qué es comparen les
corbes de supervivéncia de 70 pacients amb cancer i TEP incidental amb 137 controls
amb cancer sense TEP, es varen objectivar diferéncies significatives a favor dels

pacients sense TEP (p=0.048). En un altre estudi, també retrospectiu, de Dentali*” la
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mortalitat va ser similar en els 60 pacients amb cancer i MTV asimptomatica (45%) i els
120 pacients amb cancer i MTV simptomatica (47.5%) i significativament inferior en
els 60 pacients oncologics sense MTV (27%). Per ultim, en 1’estudi també retrospectiu
de den Exter”™ en qué es compara I’evolucié de 144 pacients amb TEP simptomatics
amb 51 amb TEP incidental no s’observen diferéncies en les corbes de supervivencia ni
tampoc en el desenvolupament de retrombosi.

En resum, el nostre primer treball aporta informaci6 epidemiologica quant a
I’impacte de la MTV incidental en la practica clinica habitual en els pacients amb

N N . <. N e e 11,211-214
cancer. L’elevada freqiiencia de MTV incidental en la practica clinica -

obliga a
plantejar estudis prospectius que permetin respondre sobre quines estratégies de
tractament serien Optimes en aquest context. De totes maneres, a la vista dels resultats
del nostre i d’altres estudis observacionals, en les guies cliniques de I’ACCP de I’any
2008 els experts varen decidir ‘equiparar’ el significat clinic de la MTV incidental a la
simptomatica i recomanar el tractament de la MTV incidental de forma equivalent al

dels pacients similars amb MTV simptomatica. Aquesta recomanacid s’ha mantingut en

les darreres guies de I’ACCP recentment publicades el marg del 2012%"°.

En el segon treball que conforma aquesta tesi (“Solid cancer, antiphospholipid
antibodies, and venous thromboembolism”; Autoimmunity Reviews 2011; 10: 222-
227) es demostra que en una série de 258 pacients consecutius amb cancer i MTV, la
positivitat per aPL es va observar en només 21 pacients (8%) i la persisténcia d’aPL
s’ha comprovat unicament en 4 pacients. Aquestes dades indiquen que 1’associacio entre
aPL, MTV i cancer s’observa només de manera esporadica i, per tant, va en contra que
els aPL puguin tenir un paper patogenic en la gran majoria de pacients amb cancer que

desenvolupen MTV. Aixi, la determinacio rutinaria d’aPL en aquesta poblacié ¢és de
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poca utilitat clinica per cribrar quins pacients amb cancer tenen risc incrementat de
trombosi.

El nostre estudi no es va dissenyar per determinar de forma seriada els nivells
d’aPL al llarg del temps. Tenim una determinacid inicial en el moment del diagnostic i
una segona determinaccié dels que varen ser positius. Per tant, no sabem si els aPL
poden tenir una positivitat oscil.lant al llarg del temps, tan en pacients amb cancer com
en individus sans. Un altre factor a tenir en compte és que el grup de pacients de la
nostra série amb cancer sense trombosi tenia també altres caracteristiques diferents
(Taula 1 del segon treball, pagina 75 de la tesi) com diferéncies en 1’estadi de la
malaltia, cirurgia, hormonoterapia i tractament amb factors estimulants de ’eritropoesi
que poden ser factors de confusi6é que podrien influir en la positivitat dels aPL a part de
la preséncia o no de trombosi.

En un estudi recent publicat I’any 2009 a Italia per Bazzan™ els autors varen
trobar una prevalenca alta de titols ‘baixos’ d’aPL en una série de 137 pacients amb
cancer comparat amb un grup control de 137 individus sans aparellats per edat i sexe
(24% vs. 4.3%; p<0.0001). Perd quan els autors varen analitzar la prevalenga de titols
mitjans/alts d’aCL 1 d’af,GPI, la prevalenca d’aPL va baixar al 9.5%, sense diferéncies
significatives entre els pacients i els controls. Després d’un seguiment de dos anys, no
es varen observar diferéncies significatives en la supervivencia lliure de trombosi i la
supervivencia global en funcié de la positivitat d’aPL. En aquest estudi no es dona
informacio sobre la persisténcia d’aPL durant el seguiment.

Les diferéncies en la prevalenca d’aPL entre els diferents estudis es podrien
explicar parcialment per les diferéncies en les caracteristiques cliniques dels pacients
inclosos en cada estudi. Per exemple, alguns estudis inclouen pacients ingressats i altres

ambulatoris. En algunes series inclouen pacients hematologics i no només amb
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neoplasies solides. Per altra banda, el nostre estudi inclou només pacients amb MTV i
no amb trombosis arterials o altres formes de presentacio clinica de la
hipercoagulabilitat associada al cancer.

De tota manera, sembla més plausible que les diferéncies existents entre estudis
mésantics 1 altres de recents com el nostre, puguin estar relacionades amb el
desenvolupament progressiu de les técniques d’ELISA per a la determinaci6é d’aPL. Les
tecniques per determinar la positivitat d’aPL estan poc estandarditzades i no hi ha uns
nivells de tall acceptats a partir dels quals es pugui discriminar entre un resultat negatiu
i un de positiu baix. Per altra banda, donar rellevancia clinica o no a uns resultats
positius baixos depén del context del pacient i de 1’avaluacié clinica. Aquests factors
determinen que el rang de freqiliencies de positivitat en els tests d’ELISA sigui diferent
en cada estudi. Malgrat els esforcos per estandarditzar els nivells de tall per donar un
resultat negatiu o titols baixos, mitjans o alts continua essent variable segons els
laboratoris*'®*!". Els nivells de tall en el nostre estudi sén els recomanats en la darrera
classificacié de SAF.

Els factors que causen la produccié d’autoanticossos en general i d’aPL en
particular en els pacients amb cancer es desconeixen. L’expressid anomala
d’autoantigens per les cel.lules tumorals o en el microambient inflamatori, present en el
teixit tumoral, pot jugar un paper en la formacié d’autoanticossos. En el cas concret dels
aPL, D’exposicio excessiva de fosfatidilserina durant els processos d’apoptosi s’ha
postulat com una font potencial d’immunogens que facilitarien la produccid
d’apL218219

A la vista dels resultats d’aquest segon treball, creiem que encara que de manera
esporadica poden coincidir el cancer, la trombosi i la SAF en un mateix pacient, en la

majoria de pacients amb cancer i MTV la positivitat d’aPL no hi indica cap paper

Malaltia Tromboembolica Venosa en el pacient oncologic. 90
Noves formes de presentacio clinica i paper dels anticossos antifosfolipid en la seva patogénia.




Carme Font i Puig

patogénic dels aPL, sind probablement un epifendmen transitori. Cal continuar buscant,
per tant, altres possibles marcadors biologics que puguin ser d’utilitat per identificar el

subgrup de pacients amb cancer i major risc de patir MTV.
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Conclusions
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e [La MTV incidental és actualment una forma de presentacié molt freqiient en el
pacient oncologic. Aproximadament un de cada 4 events trombotics venosos i un de

cada 2 TEPs es diagnostiquen incidentalment.

e [.a majoria de pacients amb MTV incidental es troben vertaderament ‘asimptomatics’.

e La MTYV incidental habitualment afecta vasos grans (artéries pulmonars centrals,

venes cava i il.liaques).

e Poden coexistir el cancer, la MTV, la preséncia d’aPL i els criteris de SAF en alguns

pacients esporadics.

e [a baixa prevalencga i la transitorietat dels aPL observada en la poblacié de pacients
amb cancer i1 tromboembolia venosa van en contra del paper patogenic dels aPL en

aquests pacients.

e La determinacio rutinaria d’aPL en els pacients amb cancer és de poca utilitat clinica

per identificar aquells pacients oncologics amb risc de patir MTV.
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